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v Op Amp Tester-

checks out baggy bargains

v CB Buzzin' Bee-

a honey of a new CB calumn

v Computer Readout-

our Microcomputer Column

v Endangered DX-

stations that'll bite the dust
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Have youeve
ourselt,
“Can Imake 1
in Electronic

CIE may be the answer
if you have a technical

aptitude and a serious
desire to get ahead.

aske

Right now, you're reading a technical magazine with
articles that require a certain amount of electronics
know-how. And that says a couple of things about you.

First, you're involved in Electronics ... on the job, or
as a hobby.

Second, you obviously realize the importance of staying
up-to-date on the latest technical applications and devel-
opments. Reading a technical magazine helps, but it takes
more than that to get you where you want to be .. .if
you're serious about Electronics.

How can you afford
... not to continue with your electronics training?

You know the answer to that as well as we do.

To achieve continuing success, you have to keep build-
ing more knowledge into the Electronics background and
experience you already have. You have to sharpen the
tech skills you’ve already got and add new ones.

And one of the most logical ways for you to get what
you need is to seriously consider an in-depth electronics
training program that could help you achieve your am-
bitions in Electronics.

How can you afford
... the time and trouble of going back to school?

An excellent and convenient way for you to develop and
expand your electronics knowledge is to *‘let the school
come to you.”

CIE’s independent education plan does just that.
Because we can effectively train you with an *“‘education
by mail’ electronics training program that makes sense.
And it makes sense for these reasons:

www.americanradiohistorv.com

Y ou can master career Electronics without missing one
day of work. Without sacrificing one paycheck! Because
you study in your free time ... setting the study pace
that best fits your schedule. You decide when and where
rou want to study. So you can go right on enjoying your
leisure time because there are no rigid classroom schedules
to be met. You're in control!

How can you afford
... the expense of the additional education you need?

A lot depends on which CIE course best fits your educa-
tional goals and background. We have a variety of
electronics courses at beginner, intermediate, and ad-
vanced college-level. And there’s a convenient payment
plan available for every course. But, one way to evaluate
your investment in CIE is this . . . you can graduate from
CIE for about the cost of one year's tuition at some
colleges or universities.

How can you afford
... to learn Career Electronics from anyone other than
an electronics specialist?

If you are serious about your career in Electronics, you
owe it to yourself to investigate the home study school
that devotes its entire curriculum and instructional efforts
to Electronics. That's CIE — Cleveland Institute of
Electronics.

We have specialized exclusively in Electronics education-
by-mail for more than 40 years. Just Electronics. Nothing
else. And, the courses we offer today are the result of
these years of teaching experience and proven methods
of training . .. all based on the expert guidance of our
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specialized Efectronics Instruction Staff. Our lessons
reflect this specialized experience. No frills. No unneces-
sary fancy stuff. Instruction is thorough . . . designed to
meet the demands of electronics employers.

Each CIE course is built on the principle that the best
way for you to learn and retain what you’ve learned is to
explain; then to check your understanding; then to
reinforce your comprehension with practical applications.
In some courses, you will perform experiments and tests
with your CIE Experimental Electronics Laboratory using
authentic electronic components and gear. And, if you
select a course that includes Color TV technology, you
will not only build and keep a big screen Color TV which
features digital circuitry . . . you’ll also learn how to
troubleshoot your TV.

The course you select will be a complete educational
program, designed by experis to give you the best in
Electronics independent home-study education. It will
not be a “snap” course. No easy exams. It will make you
work ... and think. So that when you've earned your
CIE Diploma, you'll reallv know your stuff.

In education just like in the “‘real world” of Electronics,
your success depends on you and the effort you make.
That’s a real plus in CIE independent home-study . . .
you build a strong foundation of self-discipline. And
thar pays off!

How can you afford . . . to stop now?

There is a lot more to CIE than this advertisement can
tell you. And because you're looking for the best, we
think it’s well worth your while to find out what CIE is

ELEMENTARY ELECTRON!CS/September-October 1976

all about. Detailed Courses of Study outlines. In-depth
training programs in Electronics Technology, Broad-
casting, Industrial, Color TV, Engineering, and Ist Class
FCC License preparation. Special CIE Student Services.

All this information is available to you, FREE, when
you mail the card or coupon to us. For your convenience,
we’ll try to have a school representative contact you to
review the benefits of CIE training and assist in course
selection. And as soon as we hear from you, we’ll mail a
complete package of information, inclucing our school
catalog, G. I. Bill details, special FCC License informa-
tion. All the facts you need to start your Electronics
career program with CIE.

Send TODAY for CIE’S FREE information.

Cleveland Institute of Electronics, Inc.

1776 East 17th Street. Cleveland, Ohio 44114
Accredited Member Nationai Home Study Councit

Yes, | want your FREE school catalog and career information
package today.

Check box for G.I. Bill information. [J Veteran O On Active Duty

|
l [
, [
!
| 1 am especially interested in- EEA |
| OElectronics Technology [J industrial Electronics |
O FCC License Preparation [J Electronics Engineering
|
' [ Color TV Maintenance [ Other____ |
| [0 Mobile Communications |
| [
: Print Name |
I Address Apt. :
: City |
|
State Zip Age
|
L [
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elementary

Dedicated to

America’s

Electronics

Hobbyists

Including Electronics Digest®

YOU CAN BUILD IT DEPARTMENT

43 Mark Time Indicator—uses any standard calculator to read out
seconds, minutes, or whatever—up to 190 years or so!

59 Test Surplus Op Amps with the Go-NoGo Tester—this money saver
goes together in a few heurs

65 AC Outlet Will Get You If You Don’t Watch Out—build this one
for safety around the house

78 Switch-A-Band—/ets you hear CB/Fire/Police or what have you all
through the house—and outside too

SUPER CB COVERAGE

25 Truckin’ Inthe News—meet two Queens of the Road, they're
truck drivers, too

28 Latest CB Rules Changes—update on Part 95

58 CB Checkout—e /e’s new department reports the performance and
specs of the newest in CB sets and equipment

69 CB Buzzin’ Bee—our honey of a new column about CB news

75 CB New Products—we roundup the latest CB sets and acces-
sories for getting out that signal

85 Kathi’s CB Carousel—Kathi checks out the Regency CR-240
CB/Marine radio g £
TUNING THE SHORTWAVE BANDS lllustration by Ron McCarty

32 DX Central Reporting—Don Jensen explains the language of DXing

47 Secrets of Split-Frequency DX—how you can DX on the AM broad- vewotn
cast band, if you know where and when to do it [l T,

¥ 62 SWL Preselector—you can add 20 dB of gain to that shortwave m| f: M

rig with this simple circuit

September-October 1976
Volume 16, No. 5

> % % %

T %

1S TTUTE OF N

1

¥ 70 The Endangered Species of DXing—alert shortwave listeners can Tty uir
QSL these stations now, but not for long ’
ANTIQUITY IS A HAPPENING AUTHORS IN THIS ISSUE
¥¢ 76 Antique Radio Corner— how to fix old sets Christine Begole, Jim Fred,
82 The Moving Coil Meter—build our working meter and learn how Herb Friegman, S':ephenHGlray,
this important electronic tool really works Srh ,"""ff,ma'eﬁ?’ypia?"cy)on eJ'Ei’-
PRODUCTS YOU SHOULD CONSIDER sen, Herman Johnson, Jackson
49 e/e Checks Out Pioneer’s TP-900 FM Stereo Car Radio _ ’éayla, Fé?lttit" l\élarht,:n,S':::guSCOﬁ,
81 Gotthe Pooped Batte_ry Blues?—QE’s new NiCad battery charging Robert Way and the ELEMELVT'AR\;
system gives convenient, economical cell power ELECTRONICS Editorial Staff.

BASIC THEORY FOR EVERYONE
¢ 50 You Can Become A Loudspeaker Systems Design Engineer Overnight—
choose your own drivers to make a high quality speaker system with
this universal enclosure kit
¢ 87 Basic Course—how radio receivers pull in the signals
DEPARTMENTS ARE GOODIES TOO!
6 Hey, Look Me Over—new electronics products .

ELEMENTARY ELECTRONICS is pub-

22 Bookmark—by Book'worm. lished bi-monthly by Davis F‘Iablic_:a-

24 Our Cartoon Page—just slightly out of phase! tions, Inc. Editorial and Executive

7 E . . offices: 229 Park Ave. So., New York,

26 Newscan—what’s happening in electronics NY 10003; all subscription orders and

34 Ask Hank, He Knows! e o e oF

# 67 Computer Readout — microcomputers and how they work 06830. One-year subscription (six Is-

73 Reader Service COU ons sues)—)sssso;ogwo-year subscnptLon (12

i —$13.00; three-y subscrip-

Li Lib P ¥ Cover Features ;isosrl:e(sw issues)—$15.00;eaar:d four-year

90 iterature LI rary gl;bscription (24 fissues)h——$25.0f0. l/J*.dsd

cent t rea ear RN

o Editor-in-Chief and Electronics Group Coordinator—Julian S. Martin, WA2CQ1 possessions and %angga;y$1.3:reach

o Technical Editor—Charles Graham, W1HF1 e Communications Editor—Morgan Godwin, Y?arada" oth?r counén,e& 4F1°'56han?<°

W4WFL e News Editor—Christine Begole, KFC3553 e Citizens Band Editor—Kathi Martin, e e

KGK3916 e Workbench Editor—Hank Scott  Production Manager—Hui Wang e Production mailing label with new address. Adver-

Editor—Geri Brakatselos e Art Director—Ralph Rubino e Assistant Art Director—Augustus Using ofsf(l)cuetﬁ 25:2‘%7;%'80.2%% Park

Ginnochio ® Cover Art Director—/rving Bernstein e Art Assistants—Caroline /mperato, Robert B3N Wehisan Ave. 312-527-0330;

Modero e Advertising Director—David J. Miller, KCX1268 o Newsstand Circulation Director— Los Angeles; J. E. Publishers’ Rep.

Don Gabree ® Subscription Circulation and Marketing Director—Robert V. Enfow e Director 235'023?55‘;“53355“2"sziﬂ'sif"’ﬁl‘v’;

of Market Development—James C. Weakley York, NY and at itanal mailing

o President and Publisher—Joel Davis o Vice President and General Manager—Leonard F. e Copyright 1976 by

Pinto e Vice President and Treasurer—Victor C. Stabile, KBP0681 Davis lyublications, inc.
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BUILD 20 RADIO

and Electronics Circuits
PROGRESSIVE HOME
RADIO-T.V. COURSE

Now Includes

% 12 RECEIVERS

% 3 TRANSMITTERS

* SQ. WAVE GENERATOR
% SIGNAL TRACER

x AMPLIFIER

% No Knowledge of Radio Necessary

Y% No Additional Parts or Tools Needed

Y EXCELLENT BACKGROUND FOR TV
L. d SCHOOL INQUIRIES INVITED

: cooe ';,;2,’,_‘._‘;',%",, Y Sold In 73 Countries

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

The '‘Edu-Kit'® offers you an outstanding PRACTICAL HOME RADIO COURSE at a

rock-bottom p €. Our Kit is designed to tra Radio & Electronics Technicians, making

use of the most modern methods of home training. vYou will learn ra theory, construc-

tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL.

ou will Jearn how to build radios, using regular schematics; how to wire and solden

in a professional manner; how to service radios. You will work with the standard type of
punched metal chassis as well as_the latest development of Printed Circuit chassis.

You will the basic principles of radio. You will construct, study and work with

F ers and osciilators. detectors, rectifiers, test equipment. You i learn

and Ppractice code, using the Progressive Code Oscillator. vYou wi learn and practice

‘!roub!e-shoonng, usi the Progressive Signal Tracer, Progressive Signal Injector, Pro-

Electronics Tester, Square Wave Generator and the accompanys-

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
Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You
will receive an excellent background for television, Hi-Fi and Electronics.

Absolutely no previous knowledge of radio o i “Edu-Kit’' g

HEdu-Kit’' will

r science is required. The
the product of many years of teaching and engineering experience. The
provide you with a basic education in Electronics and Radio, worth many times the low

Price you pay. The Signal Tracer alone is worth more than the price of the kit
THE KIT FOR EVERYONE

You do not need the slightest background ages and backgrounds have successfully
In radio or science. Whether you are inter- used the ‘‘Edu-Kit’’ in more than 79 coun-
ested in Radio & Electronics because you tries of the world. The ‘“‘Edu-Kit’’ has been
want an interesting hobby, a well payving carefutiy designed, step by step, so that
business or a job with a future. you will find you cannot make a mistake. The ‘‘Edu-Kit’’
the ‘‘Edu-Kit’’ a worth-while investment. allows you to teach yourselt at your own

Many thousands of individuals of all rate. No instructor is necessary,

PROGRESSIVE TEACHING METHQD

e Frogressive Radio "‘Ed T’ 1S the foremost educational radio k n the worid,
and is universally accepted as the standard in the field of electronics training. The ‘‘Edu-
Kit'’ uses the modern educational principle of ‘‘Learn by Doing.’’ Therefore you construct,
learn schematics, study theory, Practice trouble shooting—ail in a closely integrated pro=
gram designed to provide an easily-iearned, thorough and interesting background in radio.

You begin by examining the various radig parts of the ‘‘Edu-Kit.”” You then learn the
function, theory and wi g of these parts. Then you buiid a simple radio. With this first
set you will enjoy iistening to regular broadcast stations, |earn theory, practice testing
and troubte-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 wiil
find yourself constructing more advanced multi-tube radio circuits, and doing work like &

n.

course are Receiver, Transmitter, Code Oscillator, Si
Tracer, Square Wave Generator and Signal Injector Circuits. These are not unprofes nal
‘‘breadboard’’ experiments, but genuine radio circuits, constructed by means of professional
wiring and soldering on metal chassis, plus the new method of radia canstruction known
as_‘‘Printed Circuitry.'' These circuits operate on vour regular AC or DC house current.

THE “EDU-KIT" IS COMPLETE

You will receive all parts and instructions necessary to build twenty different radio and
electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, varis
able, electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips,
hardware, tubing, punched metal chassis, Instruction Manuals, solder,
selenium rectifiers. coils, volume controls and switches, etec. i

In addition, you receive Printed Circuit materials, including Printed Circuit chassis,
special tube sockets, hardware and instructions. You also receive a usefui set of tools, a
professional electric soldering iron, and a self-powered Dynamic Radio and Electronics
Tester. The ‘‘Edu-Kit’’ also includes Code Instructions and the Progressive Code Oscillator,
In addition to F.C.C. Radio Amateur License training. You will also receive lessons for
servicing with the Progressive Signal Tracer and the Progressive Signal Injector. a High
Fidelity Guide and a Quiz Book. You receive Membership in Radio-TV Club, Free Consuita-
tion Service, Certificate of Merit and Discount Privileges. You receive all parts, tools,
instructions, etc. Everything is yours to keep.

hook-up wire,

[ PRINTED CIRCUITRY |

At no the ‘‘Edu-Ki%*’

|
increase in price, |
now includes Printed Circuitry. You build
a Printed Circuit Signal Injector, a unique |
servicing instrument that can detect many
Radio and TV troubles. This revolutionary |
new technique of radio construction is now .
becoming popular in commercial radio and 1
TV sets. B

A Printed Circuit is a special insulated
chassis on which has been deposited a con.
ducting material which takes the place of
wiring. The various parts are merely plugged
in and soldered to terminals.

Printed Circuitry is the basis of modern |
Automation Electronics. A knowledge of this
subject is a necessity today for anyone in- |

i

NAME. . ..............
| ADDRESS. ............

terested in Electronics.

Reg. U.S.
Pat, Off,

Troining Electronics Technicians Since 1946

® SOLDERING IRON
® ELECTRONICS TESTER
PLIERS-CUTTERS

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

FREE EXTRAS |

Progressive ‘‘Edu-Kits” Inc., 1189 Broadway,

| SERVICING LESSONS

You will learn trouble-shooting and
servicing in a progressive manner. You
will practice repairs on the sets that
you construct. You will iearn symptoms
and causes of trouble in home, portable
and car radios. You will fearn how to
use the professional Signal Tracer. the
unigue Signal Injector and the dynamic
Radio & Electronics Tester. While you
are learning in this practical A v
witl 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
any technical

wilt help you with prob-

lems you may have.

, of 25 Peplar pi., Water.
writes: ‘'l have repaired
made

conn., !
sets for my friends, and
money. The ‘‘Edu-Kit’’ paid for itself. |

was ready to spend $240 for a Course,
but I' found your ad and sent for your
Kit.'

Ben Valerio, P. O. Box 21, Magna,
Utah: ‘‘The Edu-Kits are wonderful. Here
I am sending you the Gmestions and also
the answers for them. | have been in
Radio for the last seven years, but like
to work with Radio Kits. and

joyed every minute |
different kits; the Signal Tracer works
fine. Also like to jet you know that |
feel proud of becoming @ member of your

Radio-TV Club.’”’

Robert L. Shuff. 1534 Monroe Ave.,
Huntington, W. Va.: ‘‘Thought | would
drop you a few lines to say that | re-
ceived my Edu-Kit, and was really amazed
that such a bargain can be had at such
a low price. | have already started re.
pairing radios and phonographs. My
friends were really surprised to see me
get into the swing of it so Guickly. The
Troublesshooting Tester that comes with
the Kit is really swell, and finds the
trouble, if there is any to be found.’’

Dept. 580DJ) Hewlett, N.Y., 11557

I
| CITY & STATE......................2ZIP. .. . ......

PROGRESSIVE “EDU-KITS” INC.
1189 Broadway, Dept. 580DJ

Please rush me free literature describing the Progressive I
Radio-TV Course with Edu-Kits. No Salesman will call.

Hewlett, N.Y. 11557 |

e R R I I R e el i ———

CIRCLE 9 ON READER SERVICE COUPON
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Hey,

look me over

Darkroom Exposure Meter.

PixTronics' new Model 200 Super Sen-
itive Electronic Darkroom Meter is used
to determine the correct exposures of all
black-and-white and color negatives for
printing enlargements. The Model 200 is
simple to utilize with any enlarger and
its use eliminates the need for constant-
ly making costly and time-consuming
test strips. The unit works on 110 volts
AC, measures 6% by 5% by 2% inches,
weighs 2% pounds, and is supplied with
its own plug-in easel probe. The probe
has two apertures (%,-in. and %,-in.) taking
care of all exposure requirements. The
A4Y.inch illuminated dial of the meter
makes it easy to read the scales in the
dark. The meter has three sensitivity
ranges for reading photographic nega-
tives of any density. It also has a Sensi-
tivity Contro! for making the necessary
reference reading of a test negative for
quick-and-easy exposure determination
of any new negative. The Sensitivity Con-
trol is also utilized in conjunction with

CIRCLE 51 ON READER SERVICE COUPON

the Easel probe to find the correct paper
grades for black-and-white projection
printing. The Model 200 sells for $87.50.
Two accessory probes, priced at $10.50
each, are also available. A special den-
sity probe and a simple pin-hole light
box provide a practical, inexpensive, and
accurate way to read directly the density
of any negative. A regular probe, cylin-
drical in shape, %-inch diam. by 2 inches
along with 3-foot cable, is available for
ground glass photography and many
other applications. For more informa-
tion, please write to PixTronics, Dept.
NREE, 681 East 46th Street, Brookiyn,

New York 11203, or Circle No. 51 on the
Reader Service Coupon.

Battery Connector

Falcon Enterprises has released a new
replacement, terminal stud for side-ter-
minal batteries. Falcon’s new stud has

an extended length that provides for
easier booster cable hook-up. An added
feature allows auxiliary power hook-up
for accessories and tune-up instruments.
This power take-off feature is not pos-
sible with stock-terminal studs. The long,
terminal studs fit all standard side-termi-
nal batteries and replacement cables (all
G.M. cars from 1969 to date). The studs
are plated for corrosion resistance and

< N
P

CIRCLE 52

ON READER
SERVICE COUPON

are skin-packed on attractive display
cards, 2 per card, complete with aux-
iliary terminal screws, which are ideal for
CB installations. The studs sell for only
$1.49 a pair. For more info, write to
Falcon Enterprises, Inc., 3960 S. Margi-
nal Rd., Cleveland, OH 44114.

High-Power Stereo Amp Kit
The new Heathkit AA-1640 stereo
power amplifier eliminates most audible

BE FOREMOST with the GUsTLER

“DOUBLE-TALK’’ antenna system

P =t

i

Car body creates lop
sided ground plane with
directional signal pat-
tern

- AN

tronics |
orporatio

Join the thousands of CB’ers who communi-
cate longer, louder, while traveling over the
miles with the Hustler “Double-Talk’ mobile
antenna system. Guaranteed superior per-
formance over a single antenna installation —
more uniform signal pattern because of unique-
ly detailed phasing design, more consistent
communications with virtually no fading or
blind spots when changing direction in travel.

0

'u'/ N U/ HUSTLER .
wie  SINGLE ANTENNA “ ANTENNA SYSTEM

CHOOSE FROM FOUR POPULAR VERSIONS

All are supplied ready for easy installation and operation

DOUBLE-TALK

Crossfire radiation with
dual phased antennas re
sults in greater coverage,
reinforced signal pattern

15800 commerce park drive,
brook park, ohio 44142

CIRCLE 12 ON READER SERVICE COUPON

,butor

a|| d e best!
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Other CB’s might have this
Wireless Module concept by 1978.

Royce has it now!

This is no ad talk about “new,
improved . .”

This is no “add-on” feature on
the same old transceiver.

This is no minor event in the
world of CB.

Because only Royce has the Wire-
less Module concept. And, it is the
biggest CB technological break-
through since the transistor!

You don’t have to be an engineer
to figure out why. Truly wireless

module assembly almost guarantees |

less chance of failure.

vibrate loose promises reliability
over the years—on rugged country
roads or off.

Quality starts with the compo-
nents —and we use only the finest.

The modules in our Wireless Models
are assembled by automation to
assure you of uniform quality on
every set off the line.

Royce’s Wireless Module concept
adds up to what you want: Relia-
bility! Peak power! Maximum range!

Follow the new leader now! See
all 6 Royce Wireless models at your
Royce dealer’s soon! And, write for
facts on these models, other inno-
vative Royce CB’s, antennas and
accessories.

Royce Wireless Model 1-653. 23 channel
mobile transceiver features Amplified Auto-
matic Gain Control (AAGC) which helps pull
in weak stations, minimizes overload from
nearby stations. Phase Lock Loop (PLL) inte-
grated circuit offers reliable 23 channel oper-
ation with only 3 crystals. Large S/RF meter
indicates incoming and output signal strength.
Pushbutton ANL and PA/CB switches. LED
Transmit Light.

Royce Wireless Model 1-662. 23 channel
mobile CB channel selection with digital
readout dial system + bright/dim switch.
Vol-U-Mike permits receiver volume adjust-
ment from mike. Phase Lock Loop adds relia-
bility, accuracy. Large S/RF meter checks
incoming signal strength, RF output power.
Pushbutton Automatic Noise Limiter and
PA/CB switches. LED Transmit Light. Con-
tinuous'RF gain and fine tuning controls.
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HEY, LOOK ME OVER e

forms of distortion. For example, to
eliminate clipping distortion, the AA-1640
has massive power reserves; 200 watts
RMS per channel into 8 ohms with
less than 0.19% total harmonic distortion
from 20-20,000 Hz. Intermodulation dis-
tortion remains under 0.1% even at full
power; hum and noise are an inaudible
100 dB below full output. Frequency re-
sponse is —1 dB from 7 Hz to 50 kHz
and —3 dB from 5 Hz to 100 kHz. All
these are minimum, guaranteed specifi-
cations according to Heath. Special bal-
listic circuitry makes the optional back-
lighted meters unusually useful. They

monitor the power output directly in
watts from 0.2 to 200 watts into 8 ohms
and in decibels from -—-30 to 3 dB.
Weighing in at over 58 pounds, the AA-
1640 is very ruggedly constructed. The
16 output transistors are mounted on
two 6-pound, diecast heatsinks. This
extremely heavy-duty design is said to
increase reliability and to eliminate the
need for a ventilating fan even when the
AA-1640 is used as a PA amplifier. The
basic AA-1640 kit sells for $439.95 and
the AAA-1640-1 meters sell for $69.95.
When the amplifier and meters are pur-
chased together, the total price is $20
less, or $489.95. The 1976 Heathkit
Catalog contains more information on

A/l:heckllst of Books for the Libraries
of Technicians, Hobbyists & Students

Eer's Harzy Atlas/Di ctmnary 64 p

er's Handy Manual. 48 p

ild Your Own Working Robot 238 p. 83 il.
HF/UHF Fire, Police, Ham Scanner Servicing
Ber’s Handybook of Simple Hobby Projects.

cB

Bu

Y

[

The Eleetronle Muswal Instrument Manual,
VEG 0 p.

mnedance IQG 0 (1R
Fire & Theft Securny Systems-—-2nd Ed. 192 p.
How To Repair Home Laundry Appliances.
Engine Maint./Repair: The Chrysler Family
Concrete & Masonry, 392 p. 213 il,
Troubleshooting With Dual-Trace Scope. 224 n.
How to Subcontract Your House. 196 p. 63 il.
ractical Home Constr./Carpentry Hdbk MB 0.
usic Scoring for TV & Movies. 266 p. 166 il.
Numbers: Shortcuts & Pastimes. 294 p. 80 il.
CB Schematic Serv,cing Manuals, each 200 p. $5.95
I Kris, Brownlno Hy-gain, J. C. Penney, (Pinto) O Vol.
2 Teaberry, Unimetrics, Pearce-Simpson, Siltronix (J Vol.
3 E. F. Johnson (Messenger), SBE-Linear, Sonar, Royce
O Vol. 4 Pace Fanon/Courier Dynascan (Cobra).
CB Radio Operator's Guide 2nd Ed. 256 p. 139 il. $5.95
Build-It Book of Miniature Test/Measurement Inst. $4.95
Switching Regulators & Power Supphes. 252 p. 6.95
Step-By-Step Guide to Brake Servicing. 238 p. 495
Digital Logic Processors & Interfaces, 294 6.9
Op Amp Circuit Design & Applications. 280 p. 239 il 6 95
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Microelectronics. 224 p. 248 il. 4.95
TV Schematics/How to Read Between the Lines. 5.95
Modern Electronics Math. 602 p. 424 i 9.95

RC Modeler's Handbook of Gliders & ‘Sailplanes, 4.95
| Simple Transistor Radios You Can Build, i40 p. $3.95
OSFET Circuits Guidebook, 196 p. 104 il. 4.95
icroprocessor /Microprograming Handbook. 294 p. 6.95
entral Heating/Air Conditioning Repair Gde. 320 p. $6.95
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Electronic Music Circuit Guidebook. 224 p. 180 il. $6.95
Avlatlon Electronics Handbook. 406 p, 249 il, 8.95
Master Hdbk. of 1001 Practical Eleclr. cir. 602 p. $9.95
Digital/Logic Electronics Hnndbook 294 p. 226 Ul. $6.95
Customizing Your Van. 160 p. 150 3.95
Electronic Conversions/Symbols & Formuln 224 p. $4.95
international Transistor Selector. 140 p. 4.95
Basic Digital Efectronics. 210 p. 117 ill. 4.95

ALUDIG. HI-Fia TAPE RECORDERS
Handbook of Mult

Y

[l

[

40 4-Channel Stereo/Source to Sound— nd . g 4.9
,B Electronic Music Production. 156 p. 84 ill. 3.95
o] Servicing Cassette & Cartridge Tape Players. 294 p. $6.95
1] Cassette Tape Recorders—Work/Care/Repair 204 p. $4.95
:Ll Questions & Answers About Tape Recording. 264 p. 5.95
4[] Stereo; Quad Hj-Fi Principles & Pro;een 192 p. 4.95
1(J Acoustic Technigues for Home & Studio. 224 p.  $5.95
V[ Selecting & Improving Your Hi-Fi System. 224 p. 4.95
1 Pletorial Guide to Tape Recorder Repairs. 256 p. 4.95
10 How to Repair Musical Instrument Amplifiers. 288 p. $5.95
+J How to Build Solid-State Audio Circuits, 320 g. 5.95
s[J Electronic Musical Instruments. 192 p. 121 ill. 4.95
:[] Servicing Modern Hi-Fi Stereo Systems. 248 p 4.95
+ O Handbook of Magnetic Recording. 224 p. ovar 90 ill. 4.95
.B installing & Servicing Home Audlo System: 5.95
1] Tape Recording for Fun & Profit. 224 p. over 200 ill. $5.95
:I] Servicing Electronic Organs. 196 p. 8!2 x 11” 7.95
o [0 Japanese Radio, Record & Tape Player Serv. Manual. $6.95
)

¥

AUTE EWGINE £ APPLIANCE REPAL
Customizing Your Van. 180 p. 150 il.
Step-By-Step Guide/Carburetor Tuneup/Ov:rhaul
How tn Repair Diesel Engines. 308 p. 236
Auto Electronics Simplified. 256 g., 202 II
Gde, to Outboard Metor Serwee/Renalr. 294 p; 226 il.
Complete Hdbk. of Lawnmower Repair. 434 p. 392 il.
The Complete Aute Electric Handbook. 210 p., 139 ill.
Central Heating/Air Condltioning Repair Gde.
The Home Appliance Clinic. 196 p., 61 ill.
Complete Hdbk Aute Engines/Systems. 252 p. 239 ill.
Small Appliance Repair Guide--Vol. 2. 210 p. 113 ili.
Rapid Auto Tuneup & Troubleshooting. 192 p. 97 ill.
Auto Steres Service & Instailation. 252 p. 258 il.
Auto Tuneup/Emission-Contro} Svce. 240 p. (35 il.
Everyman's Guide to Auto Maintenance. 192 p. 38 il.
How to Repair Small Gascline Engines. 288 p. 124 il.
Using Electronic Testers for Auto Tune-Up. 252 o.
Major Appliance Repair Guide. 288 p. illustrated
How to Repair Home/Auto Air Conditioners. 208 p.
mall Appliance Repair Guide. 224 p. over 100 il.
ofrigeration. 131 p. 53 il,

RADIO & TY SERVICING

TV Schematics/How to Read Between the Linzs
Small-Screen TV Servicing Manual. 240 p. 367 il.
Color TV Case Histories Illus. 238 p; 117 il.
Pingoint Transistor Troubles In 12 Minutes. 482 p.
Popular Tube/Transistor Substitution Guide. 256 p.
CET License Handbook. 276 p. 289 ill.
TV Tuner Schematic/Servicing Manual. x 117,
Logical Color TV Troubleshooting. 240 n l5| il.
How to T/shoo(/Repalr Electronic Test Equipment.
TV Troubleshooter's Handbook—3rd Ed. 488 p
Effective Troubleshooting with EVM & Scone 238 n.
0-Minute Test Techniques For PC Servicing. 216 p.
TV Bench Servicing Technigues. 228 p. 177 il.
Pict. Guide to Color TV Circuit Troubles 256 0.
stalling TV & FM Antennas. 68 p.
How to Interpret TV Waveforms. 256 p. 270 II
Basic Color Television Course. 420 p. over 300 il.
All-In-One TV Alignment Handbook. 304 p. 145 il.
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[} Home-Call TV Repair Guide. 144 g. 20 il. $3.95

Pinpoint TV Troubles in 10 Minutes. 372 p. 394 il.  §5.95
omputer Technol & Calculators

[] Adv. Agpgplications Pocket Calculators. 304 p. 275 il. $3. 95
DCompuler Programming Handbook. 518 p. 114 il. $8.95
] Beolnner s Gulde to Comnuler Programming. 480 p. $7.95
(MR dbook. 480 p, over 400 il. $8.95
w] Beginner's Gulde to Computer Logic. 192 g. 100 il. $4.95
(] Computer Circuits & How They Work. 192 ¢ IL $4.95

[ Getting The Most Out of Your Elect. Calculalor $4.95
| coWMlmCATIONS, (B A0
[ Practical CB Radio Troubleshooting & ‘Repair. $5.
[ 2nd Class FCC Encyclopedia. 602 p. 600 il. $7.
() Complete FM 2-Way Radio Handbook. 294 g. 6.
(] Commercial FCC License Handbook. 444 p. 150 Ii. S,
(] Amateur FM Conversion/Construction Proj. 256 p. S
O Plclorlal Gulde to CB Radio Installation & Repair. $5
] Modern Communications Switching Sys(ams 276 p. $17
D Directional Broadcast Antennas. 210 . ill, s$12.
Bdet Announcer 3rd Class FCC Study Gde 168 p. 3.
D How To Be A Ham-Incl. Latest FCC Rules. I92 p. 83
C Complete Shortwave Listener’s Handbook. 288 p. 8.
[0 Modern Radar/Theory/Operallon/Mamlenanee 480 0. §7
] Marine Electronics Handbook. 192 p. 106 il, 4
(0 2-Meter FM Repeater Circults Handbook 312 p. 8
C RTTY Handbook. 320 g. 230 i 6
[ Citizens Band Radio Service Manual. 228 p. 5
AMATEUR RADIO STUDY GUIDES (] Novice $5.95(]
eneral $7.95 (J Advanced $5. 95 =] Extra $5.95 O Incunlwesd.
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a chtlonary ol Electronles 420 p. 487 il 4.95
L Working With The Oscilloscope 104 p. 183 i $4.95
)99 Ways to Use Your Oscilloscope. 192 9. 327 il. 4.95
O Working With Semiconductors. 224 p., 185 illus. 4.95
] How te Become a Radio Disc Jockey. 256 g. il. $9.95
Introduction 10 Medical Electronics. 320 p. 126 il. $7.95
(3 Understanding & Using the VOM & EVM. 192 p. $4.95
L How to Head Electronic Circuit Diagrams. 192 p. 4.95
L) Etect. Unraveled, A New Commonsense Anproa:h 4.95
C Electrical Wiring/Lighting For Home/Offi 4.95
U Basic Electricity & Beginning Electronics. 252 0. 5.95
L] Basic Electronics Course. 384 p. il. 6.95
L1 Beginner's Guide to TV Repair. 176 p. over 80 il. $4.95
O Electronics Self-Taught With Experiments/Projects. $5.95
(3 How to Test Almost Everything Electronic. 160 p. 2.95
{J Basic TV Course. 224 p. 128 il. 5.95
D Basi¢c Transistor Course. 224 p. packed with [I. 4.95
L] Basic Radio Course. 224 ||Iuslrated pages. 5.95
[ Electric Mgtor Test & Repair. 160 p. 8.95

HWOBEY PROJECTS & PLANS
() Radio Astronomy for the Amateur. 252 p. 88 1l.

{1111 Digital & Linear IC Projects. 210 p. 275 il.
1 Integrated Circuits Guidebook. 196 p. 119 il.
{0 Radio Cnotrol for Models. 350 p. 417 il.
O Electronic Experimenter's Gdbk. 182 p: 86 il.
O Electronics For Shutterbugs. 204 p. 109 ill.
U Handbook of Semiconductor Circuits. 444 p. 317 il
O Digital Electronles: Principles & Practice” 288 p.
[ Practical Circuit Design for the Experimenter. {96 p.
[ Practical Triac/SCR Projects For The Experimenter.
(J Model Sail & Power Boating—by Remote Control.
Practical Test Instruments You Can Build. 204 p.
Experimenting With Electronic Music. I80 n 103 11,
[J Handbook of IC Circuit Projects. 224 p. 136 il.
) New IC FET Principles & Projects. 154 p. over 60 I1.
[] Solid-State Projects for the Experimenter. 224 p.
[ Practical Solid-State Principles & Projects. 176 p.
O Radio-Electronics Hobby Projects. 192 p. 214 Il
O IC Projects for Amateur & Experimenter. 192 p.
[J Transistor Projects for Hobbyists & Studenls I92 (B
[J 125 One-Transistor Projects. 192 p. 125
O 104 Easy Proj. for Electronics Gadgetaer 160 g,
[ 64 Hobby Projects for Home & Car. 192 p. 159 il.
i3 104 Simple One-Tube Projects. 192 p. 104 11
j Electronic_Hobbyist's IC Project Handbook. 154 p
104 Easy Transistor Projects You Can Build. 22 “p.

H-ONE COLOR & BAW TV SCHE MATIC SERVICING m
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schematics, and all other info needed. Each 81% x II 2 196-
212 pps. Each only $4.95 unless marked $5.95. COLOR TVv:
Adm. VolI5595'|VOI2DGEVo|l$595D of. 2
$5.95 [ Jap. Vol. ([ Vol. 2 [] Vol. 3 O Vol. 4 §5.95 []
Vol. 5 $5.95 [] Magnavox Vol. | [J Vol 2 [] Vol 3 $5.95
[] Airline $5.95 [] Motorola Vol. | [ V 2 8595 0
Philco $5.95 ] RCA Val. | $5.95 D Vol. 2 55 95 [J Vol.
3 $5.95 [ Vol. 4 $5.95 [ Vol. 5 $5.95 [] Sears $5.95 O
Serv. Modular Rec’v. Vol | [J Vol. 2 [J Syl. Vol. | $5.95
[ Vol. 2 $5.95 (J Toshiba $5.95 [] Zenith Vol. | $5.95 []
Vol. 2 $5.95 [] Vol. 3 $5.95 (] Vol. 4 $5.95 [] B&W TV:
Adm. (J G-E [] Jap. O Mag. O Mot. [J Philce O RCA

[ Syl. [ Zenith []

NO-RISK COUPON—MAIL ENTIRE AD

TAB BOOKS, Blue Ridge Summit, Pa. 17214
Please send me books checked above.

(71 enclose §. ; send postpaid

[] Please invoice on 10- day FREE trial.

Name Phone
Company__ R,
Address____ — -
City_ - State Zip

SAVE POSTAGE by remltting with order. Foreign add
10%; Pa, resldents add 6%. EE-96
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the AA-1640 and over 350 other elec-
tronic kits. Free copies of the catalog are
available from Heath Company, Benton
Harbor, Ml 49022,

Monitor With a Memory

Tennelec has introduced its new
MCP-1, the radio scanner with an un-
limited search capability. The MCP-1 is
actually a mini-computer operating off a
tiny microprocessor and is one of the
first applications of the microprocessor
in the consumer field. By utilizing the
MCP-1's exclusive search mode, it is
possible to locate frequencies in use in
an area without having to first consult
a frequency directory or a codebook. The
MCP-1 can be commanded to search
out unknown frequencies and then store
in memory those the listener wishes to
hear again. To search out unknown or
unlisted frequencies, any frequency is

CIRCLE 53 ON READER SERVICE COUPON

entered within a band coverage and an
“Enter Search’” button is pushed. The
MCP-1 then searches through all 256
channels, at a rate of 10 channels per
second. When the scanner pauses on a
frequency on which there is action and
which the listener will want to hear again,
that frequency can be entered in memory
on the channel in view by pushing an
“Enter Search Frequency’’ button. Other
sections of band coverage can be
searched by using the “End Search” but-
ton, advancing to another channel, and
then putting in a new ‘starting” fre-
quency, at which point the process of
searching through 256 different channels
begins again. If the desired frequencies
are already known, the listener can
punch in the frequencies he wants the
MCP-1 to scan. Up to 16 different fre-
quencies can be stored in memory at
one time. In all, there are about 16,000
low, high, and UHF band frequencies
that the MCP-1 is capable of receiving.
The MCP-1 operates without crystals and
has super-selective dual filters which
help screen out station overlap for opti-
mum audio reception. Price of the MCP-1
is $399.95. For further information, con-
tact Consumer Products Division, Ten-
nelec, Inc., 601 Turnpike, Oak Ridge,
Tennessee 37830.
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AM/FM Car Antenna Booster
The Stereo One by Finney is an auto-
mobile FM signal booster designed to
help eliminate signal fade and flutter
associated with weak signal FM recep-
tion. A unique electronic circuit design
allows the Stereo One to be used with

Sramso Onz |
Auto FM Signs! Boostsr 5!
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any auto AM/FM radio without any ad-
verse effect on normal AM/FM reception.

The circuit more than triples the re-
ceived signal to provide crisp, clear FM
reception in fringe signal areas. Even in
strong-signal metropolitan areas the
Stereo One will not overload, thus making
the unit useful under all receiving condi-
tions.

The Stereo One is a two-piece unit with
an amplifier which mounts close to the
car radio.

It has a small on/off control switch
which self-mounts on the dash in any
convenient location. The control switch
also has an LED On indicator light.

The Stereo One sells for $24.95. For
additional information, write to the Finney
Company, 34 W. Interstate St., Bedford,
OH 44146.

In-Circuit Tester

A new battery-operated automatic
semiconductor tester by B&K-Precision
features a HI/LO power drive that en-
ables the user to accurately test a broad
range of semiconductors. The new com-
pact unit, designated the Model 510,
permits rapid in and out-of-circuit testing
of bipolar transistors, FET’s, SCR's, and

CIRCLE 55 ON
READER SERVICE
COUPON

monolithic and hybrid Darlingtons. The
LO power drive provides a positive Good/
Bad indication plus automatic identifi-
cation of base, collector, and emitter
leads. The HI power drive position is
used to test semiconductors in circuits
with shunt resistances as low as 10 ohms
and shunt capacitances as high as 25 uF.

A complete transistor test can be made
in nine seconds or less. The Good/Bad
test and automatic lead identification
can be made as quickly as one can turn
the six-position test switch through one
cycle. Out-uf-circuit tests also can be
made rapidly using the Mini-Lock test
clips or the built-in test socket. The
Model 510 measures 6%-in. by 3%-in.
by 1%-in. and weighs one pound, less
batteries. The tester uses four “AA” cells
for hundreds of hours of testing. A flash-
ing LED indicator on the panel serves
as a reminder to turn the unit off when
not in use. The instrument is supplied
complete with three color-coded Mini-
Lock test clips and carrying case. The
Model 510 is priced at $90.00, less
batteries. For additional information,
contact any authorized B&K-Precision dis-
tributor or write B&K-Precision, Dynascan
Corp., 6460 W. Cortland Ave., Chicago, IL
60635.

Stripper

Here is a new concept in wire stripping
made possible by the Alpha Wire Corpor-
ation. Called the Alpha Plastic-Blade
Stripper, it uses space-age plastic Stilan
blades. The cutting edges are harder
than insulation, but softer than copper.
This enables them to strip the insula-
tion from wire or cable without any
damage to the conductors and without
separating them. The new hand wire
stripper removes the insulation from

A P made the first solder-
less breacboard way back in
1968, and we still make them best.

Because our experience taught us to avoid the pit-
falls that can mean circuit errors. We do it by paying

silver in our frankly superior terminals. And like

Tie oip
Points | Capacity

Part ACE
No. Model No.

923333 | 200-K (kit) 728 | 8(16's) 2
923332 | 208 (assem.) 872 | 8(i63) &
923334 | 201-K (kit) 1032 (12 (14's) 2
923331 | 212 (assem.) | 1224 |12(14's) 8
923326 | 218 (assem.) | 1760 |18 (14's) 10
923325 | 227 (assem.) | 2712 |27 (14's) 28
923324 | 236 (assem.) | 3648 |36 (14's) 36

Nec.

Solderless plug-in tie points,
ground plane and binding posts

Buses. | Posts

Price |
Each

t | 4-9/16x5.9/16 |$18.95

-Boald Size
(inches)

[ No.

Qty

Total

2 4.9/16x5-9/16 | 28.95
2 4-9/16x7 24.95
2 4-9/16x7 34.95
2 6.1/2x7-1/8 46.95
4 8x9-1/4 59.95
4 |10-1/4x9-1/4 79.95

using a vinyl-insulated back that prevents short
circuiting. That’s why you can count on the reliability

of our solderless boards when you specify A P ACE
All Circuit Evaluator Boards, Super Strips™, Ter-

minal and Distribution Strips.

|
|
|
|
|
|
|
|
|
: attention to details. Like using non-corrosive nickel-
|
|
|
|
|
|
|
|
|
|
|

Credit Card Number

4 Numbers Above Name (MC) Good Thru

Signature
Print Name
Add
AP PRODUCTS INCORPORATED
I Box 110-EE Painesville, OH 44077 (216) 354-2101 TWX: 810-425-2250 City State Zip
13____ CIRCLE 29 ON READER SERVICE COUPON
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Total for merchandise
Sales Tax (OH and CA)
Shipping (see table}
TOTAL ENCLOSED

ERRERATNAS

[ Check or M.0.
enclosed

[0 Charge BAC

[] Charge MC

[ Send catalog

Shipping/Handling
Up to $10.00  $1.00
10.01 to 25.00 1.50
25.01 to 50.00 2.00 acceptance
50.01 to 100.00 2.50 at factory.

1
Orders :

I

100.01 to 200.00 3.00 |
I

I

|

subject to

Company PO's FOB Painesville
No COD orders

DEALER INQUIRIES INVITED.
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Pay what you will for your

Citizens Band two-weyradio. What
you get outof i depends
ontheantenna.

Install a Shakespeere rre-tuned
fiberdlass antenna, and you turn
loose all tre power and
performmeﬂe Citizens Band®

s » can deliver

You cdh increase talkpower anc
improve the clarity of vour set over
’ ’ interior aatennas.
So power upwith Snakespeare,
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FCC LICENSE

STUDY GUIDE

If you have experience or training in electronics, but need
specific help in preparing for FCC license exams, perhaps
you need Grantham’s FCC License Study Guide — not a
Q&A book, not a correspondence course, but simply an
authoritative, down-to-earth presentation of what you
should know to pass your FCC exams for 3rd, 2nd, and Ist
class radiotelephone licenses. Included are four informa-
tion sections, and 1465 FCC-type multiple-choice ques-
tions with more than 65,000 words “explaining” the correct
answers. The book is 7 x 10Y4, with 377 pages. Self-study
presentation. Now, only $9.95 postpaid. Order from:

GSE Book Company
2000 Stoner Ave., Los Angeles, CA 90025

GRANTHAM OFFERS YOU
College-Level Training

and a college degree.

Electronic circuit design, engineer-
ing analysis {including math through
calculus), classical and solid-state
physics, computer science, etc., etc.,
are all part of the Grantham home-
study electronics degree program,

PUT PROFESSIONAL
RECOGNITION IN
YOUR CAREER.

By adding college-
level home training
and a college degree
to your experience,
you can move up to
greater opportuni-
ties in electronics.

Grantham offers the
A.S.E.T. degree by cor- §
respondence. After earn-
ing this degree, you may
continue with additional
correspondence plus a 3-day
residential seminar and certain transfer credits, to
earn the B.S.E.E. degree. Our free bulletin gives
complete details of the program itself, the de-
grees awarded, the requirements for each degree,
and how to enroll. Write, or phone (no collect
calls please), for our free BULLETIN K-76.

GRANTHAM SCHOOL OF ENGINEERING
2000 Stoner Ave., Los Angeles CA 90025
® Telephone (213) 477-1901 @
Worldwide Career Training thru Home Study
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twisted pairs, multi-conductor cable,
ribbon cable, twin-lead antenna wire,
electrical cable, automobile wiring, lamp
cord, and telephone wires, just as quickly
and easily as it does from ordinary hook-
up wire, all without separating the con-
ductors. The new stripper offers the
following advantages over models with
metal blades. The wires being stripped

CIRCLE 56 ON READER SERVICE COUPON

do not have to be carefully positioned
between the stripper blades. Also, a
number of different wires can be stripped
at the same time. This is the only hand
stripper that requires no adjustment for
wire sizes, type, or number of conduc-
tors. The tool strips any size wire from
AWG 12 through AWG 28 with just about
any type of insulation. The plastic blades
are made from Stilan, a patented poly-
mer, which is remarkably tough material
originally developed for aerospace ap-
plications. The Alpha Plastic-Blade Strip-
per lists at $39.95, supplied with three
sets of blades. For further information,
contact Alpha Wire Corp., 711 Lidger-
wood Avenue, Elizabeth, NJ 02707.

Solderless Breadboard Kit

READER SERVICE COUPON

Continental Specialties has introduced
Proto-Board 6, probably the lowest priced
solderless breadboard kit on the market
today. This compact kit can be as-
sembled in minutes and offers six 14-
pin DIP IC capacity for basic bread-
boarding, testing, and building applica-
tions. Selling for only $15.95, the Amer-
ican-made PB-6 includes one QT-47S
solderless breadboarding socket, two QT-
47B Bus Strips, four 5-way binding posts,
a metal ground and base plate, rubber
feet to prevent scratching work surfaces,
all nuts, bolts and screws, plus complete
easy-assembly instructions. The PB-6
lets the user test and build circuits with-
out soldering or patch cords; all inter-
connections between components are
made with common #22 AWG hook-up
wire. This quality breadboarding kit in-
cludes 630 component tie points at less
than 2.5¢ each. It measures 6-in. long
by 4-in. wide, and is available off-the-

ELEMENTARY ELECTRONICS/September-October 1976
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“This year, ‘ots of folks are
takin’ to the road for trips
and adventures of all

kinds. Theyre getting more
fun out of every mile with
the automatic CB from
Johnson. Ard y’all know it’s
right handy if you're in a
heap of trouble, too.”

That’s right, Sheriff.
Johnson’s built-in,
automatic ccntrols make
operation easier and safer,
performance better.
Exclusive voice tailored
audio circuitry auto-
matically drops off signals
outside voice frequencies
to give you great reception.

Our automatic noise limiter
Keeps reception clean and
built-in gain control pre-
vents blasting and fading,
Johnson’s unique
electromic speech compres-
slon automatically
selacts and compresses
voice frequencies to

p

= e

4 InCanada: A.

produce uriform, high-level
modulation, maximum
range. All automatically.
When you hit the road,
go with Johnson CB. We
back every Johnson with a
full year pzarts and labor
warranty and walk-in
service at more than 850
locations. See a Johnson CB
dealer and take off on the
great American adventure.

RY JoHNSON

TRIEANY, WASECA, MINN, 56093
:+ & Sons, Ltd
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shelf from local distributors or directly
from Continental Specialties Corp., 44

Kendall Street, P.O. Box 1942, New
Haven, CT 06509. or 351 California
Street, Box 7809, San Francisco, CA

Hobby Computer

A new full-fledged programmable digi-
tal computer for hobbyists, the IMSAI
8080, is priced at $599 unassembled
and $931 assembled. The IMSAI 8080
is constructed around an anodized alu-
minum card cage and a printed-circuit
mother board. The mother board ac-
commodates the front panel and up
to 22 plug-in cards for memory and 1/0
interface devices. The lucite front panel
has eight extra program-controlled LEDs
as well as paddle switches backed up
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by debouncing circuits. The 8080 can be
expanded to a powerful system with
64K bytes of memory plus a floppy-disk
controller with its own on-board 8080
microprocessor and a DOS. A wide
variety of input/output devices including
an audio tape cassette, printer, video
terminal, and teletypewriter can be used
with the 8080. These peripherals will

GOLD LINE cB ACCESSORIES

ANTENNA MATCHER

GLC 1048
750 Watts

Gives a pertect VSWR match for fuil
povet gvary time. Stops powes 1oss, quick
ang easy o install

$10.49
153-78 MHZ

SWR MINI-BRIDGE -}
'_"'_’ !

VSWR METER
QLC 10404 $15.96

GALD LINE-NORWALK,CT.

33 0MMs 730 WATES
® Partect for Indine motile

GLC 1091

COAXIAL SWITCHES

WATTMETERS

1000 WATT INLINE
WATT METZRS

Goid Line 1000 Watl walrnators provice
8il you need ta got the moss out of your
transmitter  Abscrbing neglistbie power,
thess (nline units will commuously mors.
tor radiated power.

® 1000 Walts conlinuous

» Handsome: vinyl case

« 3 Scates: 0-10, 0-100, 0-1000 Watls
®_VSWR Function

@ 50 Chm Impedance
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N =
- .‘-'Is

T

GLC 1081

Dt tange 0.5
0-50 Walts a:mm

517 18

GLC 1070 $8.28

e 3 Fosstion
® Vary stadie meter GLC 1048 $7 05 RAatad at | KW AM
Negligibie insertion lasa 2 Position . or 3 KW PEF for S48
2 i i Rated al | KW AM f
ar 2 KW PEP for §98

FILTERS |

& ALTERNATOR &
. a:umron FILTERS
® Range: 2.2 10 400 MH

An eflective nnomnnalc filter that wipes
ot annoying noise. Easy to inslall. No
need 1o tude since circuit atenustes noi

At all radio trequancies.

aLc e W A-’ .28
GLC 1000 100 Ame (X

—

.- -
324
29

. 330

CAR STEREO
NOISE FILTER

308 GLC e

The new Goid Line Cac Sterec noiae fitter
ehectively zuppresses noise reaching the
speaker of youl car's radio or tape deck
through the powe? input line.

FEED-THRU NOISE
SUPPRESSOR FILTERS

Prevants nolse In your radic caused by elec-
trical systoms such 88 baftery clv.ghnp. afr
' 0g. voitege mlllm o

- OF
PLRT NG COND

Daalers and Distributors -

GOLD UNE Your Accessory Power House

25 Van Zant §t., E. Norwalk, Conn 06855 Phone: 203/853-1211

INTERSATIONAL DIVISION, 2200 SHAMES DBIVE, WESTBURY, MY 11530
CABLE—CHURCHIN WESTBURY, MY, TEHLEK-~0961474
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] HEAVY CUT
RETRACTILE CABLES
Rugged cables hx micropione of tetephene 18 rmiry oo

tuil 90 eatended
PVC jachets

FREE! New how to use
CB accessories brochure.
It inciudes tips on sol-
e - dering. Sch;ma?c's and
Al other valuable Informa-
SEEL ARG il ton. Avaltabte only st
your Gold Line dealer or
distributor,

Strasdcd centdr OnSuCim. vagh
6" taid on «wr® #nd

3 3 250
£> =
=

stukmes 3481
» shicha €75
sk ovs  ES0

Write for detaiis

Extremaly effactive RF filters above 2 Mtz which suppress
the mmorily ¢f agise due to reguiators and gemerators at
27 s {Cileere. Eand Froquancy).

U“‘n\dummps SHFD 50 working voits
GLE 1004 eted 3t 30 smps 5 WFD 50 worlsing velts $3.00
Gtﬂllzmudu'hm .1 MFD 600 working voits $2.48

| people.

function with an 8-level priority interrupt
system. BASIC software is available in
4K, 8K, and 12K, obtainable in PROM.
For complete information, write to IMS
Associates, Inc., 1922 Republic Avenue,
San Leandro. CA 94577.

Stereo Snooze

A new concept in personal stereo en-
joyment is the Stereopillow, which offers
the intrinsic advantages of headphones
without the discomfort. Because there is
nothing clamped on the listener's ears,
Stereopillow is exceptionally comfortable
and allows one to converse and to hear
normal room sounds, such as a tele-
phone ringing. It connects to the speaker
outputs of any stereo amplifier or re-
ceiver, and the listener can enjoy high
sound levels without disturbing other
From the outside, the Stereo-
pillow is a full-size polyurethane foam
decorator pillow which is scientifically
contoured to support the listener's head.
A pair of equalizer circuits built into the
pillow adjust the bass and treble re-
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sponse for each channel. The standard
removable covering on a Stereopillow is
washable gold velour. A custom cover
can easily be made from any fabric to
complement any room decor by follow-
ing directions included with every Stereo-
pillow. With a suggested price of $79.95,
Stereopillow is less expensive than many
high quality sterec headphones. For fur-
ther information, write to Yeaple Corp.,
1255 University Ave., Rochester, NY
14607.

Music Looks Good

Translate music into pulsing, swirling
starbursts of light with the new Heathkit
TD-1006 Color Organ. Just connect the
TD-1006 to the speaker leads of any
sound source except AM radio. Without
affecting the sound, special circuitry di-
vides the audio signal into four fre-
quency bands. Each band controls 35
brilliantly colored lights—red for bass,
blue for low midrange, green for upper
mid-range and amber for treble—140
lights in alll The colors pulsate as each
band changes intensity, creating spokes
of color that seem to whirl and change
brightness to the beat of the music. The
unusually wide 25 dB dynamic range of
the circuitry provides an exciting display
with all kinds of music—rock, pop, jazz,
easy listening, or classical. The blackout
front panel complements any room and
the beautiful walnut-grained vinyl case
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Experience is the best teacher. You
might settle for any CB first time around
Understandably. A lot of people think
theyre all pretty much alike. But you'll
soon discover that, like everything else,
there are exceptions

Ask the pros. America’s long distance
truckers. These guys talk CB day in and
day out. And they demand the best.
That's why truckers refer to the Cobra
29 as "The Diesel Mobile”

Listen to Cobra. You'll hear a big
difference. Because the Cobra 29 gives
you features which assure crystal clear
reception. Like switchable noise limiting
and blanking, to cut out practically all
pulse and ignition interference Add
squelch control and RF gain and you've
got exceptional —adjustable —receiver
clarity. Even in the heaviest CB traffic.
You also get Delta Tuning which makes
up for the other quy, because even off-
frequency transmitters are pulled in.
Perfectly.

Talk to Cobra. And you know you're
punching through. One glance at the

29's over-sized illuminated meter tells
you just how much power you're punch-
Ing out and pulling in. For voice modula-
tion the DynaMike delivers at 100
Same way with power: The 29 transmits
at maximum power levels

Sooner or later you'll get a Cobra.
And you'll get engineering and crafts-
manship second to none. Performance
that will make your first CB seem
obsolete. Reliability and durability that
have set standards for the industry.
Above all, you'll get power. The power
to punch through loud and clear like
nothing else. Because when it comes to
CB radio, nothing punches through loud

and clear like a Cobra g
( obra

Punches through loud and clear.

Cobra Communications, Products of Dynascan Corp
1801 W. Belle Plaine, Chicago, lllinois 60613
CIRCLE 8 ON READER SERVICE COUPON

IF YOUR FIRST CB ISN'T ACOBRA
YOUR SECOND ONE WILL BE.
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Old Radio

Treasures

There's a rare old radio waiting for
you somewhere. Here's how to have
year-round fun discovering valuable
old sets in your attic, local swap
meet or antique barn. You'll enjoy
McMahon's fascinating books, true
collector’s references.

PRI

VINTAGE RADIO, 1887-1929:  Picture
history of pioneer days, 263 pages. Hard-
cover $10.95_ handbook $8.95

A FLICK OF THE SWITCH, 1930-50: Pic-
ture history of home, military, Ham, pro
fessional radio-TV, 312 pages. Hard-cover
$10.95, handbook $8.95.

RADIO ENCYCLOPEDIA: Gernsback's
1927 classic beautifully recreated, 175
pages. Hard-cover $14.95, handbook
$10.95.

RADiO COLLECTOR'S GUIDE, 1921-32
Data book with 50,000 facts on 9,000
models by 1,100 makers, 264 pages. $6.95.

1926-38 RADIO DIAGRAMS: Beitman's
circuits of 600 sets, 240 pages. $7.00,

120148

NAIO
D A=

CIRCUITS: We'll send you the cir-
cuit diagram of any pre-1951 radio.

Send model number or tube layout
and $3.50.

PRINTS: Four beautiful
“Progress in Electronics”
$7.50. Plaques $18.50.

FREE! Age Guide with each order. FREE!

8 x 10
stamps

SEND TODAY to Vintage Radio, Dep't E,
Box 2045, Palos Verdes, Ca. 90274,
We pay postage. Calif. residents add 6%

= e -5

T =
- 1

5

TOTAL $

Name
Street
City. St.___Zip

Year-round Fun!
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is just 4%-inches deep, so you can even
hang the TD-1006 on your wall. The
TD-1006 sells for just $79.95, mail order.
For more information and a free copy of
the 1976 Heathkit Catalog write to the
Heath Company, Benton Harbor, MI
49022.

Microcomputer

The *‘‘Familiarizor,” a new approach
to learning microprocessing theory and
operation, has been introduced by EBKA
Industries. The Familiarizor is a com-
plete microcomputer system, with its
own hexidec:mal keyboard and display
built into a single printed circuit board.
No Teletype or other terminal is required.
With the addition of a power supply, it
becomes a complete, simple-to-operate

CIRCLE €0
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microcomputer. The totai package, in-
cluding self-teaching hardware and pro-
gramming manuals containing step-by-
step instructions, offers a practical, low-
cost introduction to micro-processing
combined with ‘‘hands-on” experience.
The heart of the EBKA Familiarizor is a
MOS Technology 6502 microprocessor,
an eight-bit processor that can address
up to 65K bytes of memory. On-board
memory consists of 1K bytes of RAM

for user programs and two eight-bit
input and output ports. A 256-byte moni-
tor program, supplied in one 1702A
erasable PROM, and an on-board termi-
nal replaces more complex lights and
switches to permit simple loading, ex-
amination, running, debugging, and
modification of programs. To store pro-
grams in PROM, the PC board is de-
signed to accept three additional 1702A
PROMS (768 bytes). A low-cost PROM
programmer is also available, as well as
add-on memory, interface and special
function cards to expand the capabilities
of the Familiarizor in easy, inexpensive
stages. The Familiarizor is available in
either kit form, containing all parts,
manuals and documentation for $229,
or completely assembled for $285. Op-
tional power supply is available at $58.
For more information, write to EBKA
Industries, Inc., 6920 Melrose Lane,
Oklahoma City, OK 73127.

Beyer Dynamic Infraphone System

Sometimes we have to think twice be-
fore we realize the value in some new
electronic product. Other times a new
gadet finds instant acceptance because
it fills some unusual need. A new device
that seems to fit both categories is the
Beyer Dynamic Infraphone system. Some
will feel it's an idea with nowhere to go.
Others will find it an ideal solution to
private TV or hi-fi listening.

The Infraphone System is a mono-
phonic wireless headphone device that
transmits sound on an unseen—infrared
—light beam. The heart of the system is
the IS76 transmitter which has six infra-
red transmitting elements (enough to
cover an average-size room) and a charg-
ing system for the NiCad batteries used
in the headphone receivers. The trans-
mitter's carrier frequency is 95 kHz, FM-
modulated by audio from a TV, record
player or hi-fi set. The FM signal is
radiated on an infrared light beam of
930 nanometers—a light frequency un-
seen by the human eye.

Automatic level control built into the
transmitter insures nearly-optimum mod-
ulation without limiting the modulating
signal's dynamic range.

The transmitter's signal can be re-
ceived over an area of 100 or more square
feet by either of two special headphone
receivers. One receiver is Beyer's DT 444
infrared headphones, which include vol-
ume control and built-in rechargeable
NiCad battery (charged from transmitter
as required—every 12 or so hours of use).
The other receiver accepts most standard
headphones, and may be worn on one's
belt or in a pocket.

Overall sound quality is quite good
using the DT444 headphones. The IE76
receiver feeding Beyer DT302 headphones
produced adequate sound—not as good
as the high fidelity of the DT444s.

Beyer's Dynamic Infraphone system is
distributed by the Revox Corp. and se-
lected high fidelity and professional
products dealers. For additional informa-
tion circle number 70 on the Reader
Service coupon.
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The world’s largest catalog
of easy-to-build, money-saving

electronic kits

ExcCil 1157 now Products, aeoooial satorn nied ofters
10 Make yYousr surmuTier hitbullding Mmoo tuant

MEW! Chnrt Recording Depth Lounde: See page 16
REWI @uct o Fumace Alr Olemr » . Bew Dage 18.
MEWE Waik-A‘ound Model Hailroad Controlia

oamrey
NEW! Ameteur ta o Torqua A/C Berve. Bes page 46,
Amlio Recwiver, t Smoke/Fire Alrses. Bee page 33,

See page 77 [ BAVE on nelected Hem o
] BAVE on sciected Veul Equ
PLUS Programmebie Digital St
Hi-FL . & Y -
and more — Over 400 kit tn all

1976 Heath Compeny Heathkil mall order caistog 309
See Index on page 3. “HeBtV® and " are of Hasth comgerny,

€  —— —

Power Supplies « Oscillcscopes « Frequency Counters
VTVM’s and VOM’s « Ham Radio Gear * Color TV's
* Hi-Fi Components « Electronic Clocks « Electronics Learning Programs
* Auto, Fishing, Marine and Aircraft Accessories — over 400 kits in al|!
Every Heathkit product comes with a fully- HEATH (D [ S S S SR S SN N S S
illustrated, step-by-step assembly manual that Heath C , Dept. 139-214
tells you everything you need to know to make Schlumberger B:ston 32@2?.ymafrf’igan 49022
kitbuilding fun and easy. Thousands of people .
have discovered the satisfaction—and sav- Please rush me my FREE Heathkit Catalog

ings —of handcrafting a fine piece of electronic
equipment. You can build it better...let us
show you how.

Send for your FREE Catalog today! p

Heath Company, Dept. 139-214, Benton Harbor, Mich. 49022

®

ADDRESS

CL-601A ZIP
D S S G S SN SN SR SN G SN S S S
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Learn to service Communications /CB
equipment at home...with

NRI’S COMPLETE
COMMUNICATIONS COURSE

Learn design, installation and maintenance of s o : ” [~
commercial, amateur, or CB communications : : ;
equipment.

The field of communications is bursting out all
over. In Citizens Band alone, class D licenses
grew from 1 to over 2.6 million in 1975, and the
FCC projects about 15 million CB’ers in the U.S.
by 1979. That means a lot of service and
maintenance jobs . . . and NRI can train you at
home to fill one of those openings. NRI's
Complete Communications Course covers all
types of two-way -
radio equipment e
(including CB),
AM and FM

special instruction so you can go on the air.

The complete course includes 48 lessons, 9
special reference texts, and 10 training kits.
Included are: your own electronics Discovery Lab,
Antenna Applications Lab, CMOS Frequency
Counter, and an Optical Transmission System.
You'll learn at home, progressing at your own
speed, to your FCC license and into the
communications field of your choice.

Transmission and Reception,
Television Broadcasting,
Microwave Systems,
Radar Principles,
Marine Electronics,
Mobile Communica- & ~!
tions, and Aircraft Electronics. '*
The course will also qualify you for
a First Class Radio Telephone Commercial FCC
License or you get your tuition back.

Learn on your own 400-channel digitally-
synthesized VHF transceiver.

You will learn to service all types of communi-
cation equipment, with the one unit that is
designed mechanically and electronically to train
you for CB, Commercial and Amateur communi-

NEW CB SPECIALIST
COURSE NOW OFFERED

R

NRI now offers a special course in CB Servicing.
You get 37 lessons, 8 reference texts, your own
CB Transceiver, AC power supply and multi-
meter . . . for hands-on training. Also included
are 14 coaching units to make it easy to get

cations: a digitally-synthesized 400-ch§nnel VHF your commercial radio telephone FCC license—
transceiver and AC power supply. This 2-meter enabling you to test, install, and service com-
unit gives you ‘‘Power-On”’ training. Then we munications equipment.

help you get your FCC Amateur License with

18 ELEMENTARY ELECTRONICS/September-October 1976
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NRI offers you five TV/Audio
Servicing Courses

NRI can train you at home to service TV
equipment and audio systems. You can
choose from 5
courses, starting
with a 48-lesson
basic course, up
to a Master Color
TV/Audio Course,
complete with
| designed-for-
learning 25" diago-
nal solid state color TV and a 4-speaker SQ™
Quadraphonic Audio System. NRI gives you
both TV and Audio servicing for hundreds of
dollars less than the two courses as offered by
another home study school.

All courses are available with low down payment
and convenient monthly payments. All courses
provide professional tools and ‘“Power-On”’
equipment along with NRI kits engineered for
training. With the Master Course, for instance, you
build your own 5" wide-band triggered sweep solid
state oscilloscope, digital color TV pattern
generator, CMOS digital frequency counter, and -
NRI electronics Discovery Lab. “Trademark of CBS Inc.

NRI’s complete computer electronics course
gives you real digital training. ;

Digital electronics is the career area of the future . . . and the
best way to learn is with NRI's Complete Computer Elec-
tronics Course. NRI's programmable digital computer goes
far beyond any *‘logic trainer” in preparing you to
become a computer or digital technician. With the IC’s
in its new Memory Kit, you get the only home training
in machine language programming . . . experience
essential to trouble shooting digital computers. And
the NRI programmable computer is just one of ten

kits you receive, including a TVOM and NRI's
exclusive electronics lab. It’s the quickest and best

way to learn digital logic and computer operation.

You pay less for NRI training and you get more
for your money.

NRI employs no salesmen, pays no commissions. salesman will call. Do it today and get started on
We pass thg savings on to you in reducegi tuitions that new career.
and extras in the way of professional equipment,
i i APPROVED UNDER GI BILL
testlng ”,]Struments’ etC.. .You bkt pay HLGHE, bUt if taken for career purposes Check box on card for details.
you can’t get better training.

More than one million students have enrolled NRI
L NRI SCHOOLS
i

with in 62 L McGraw-Hill Continuing Education Center

L/
i i i W 3939 Wisconsin Avenue.
Mail .the insert car.d and dlscqver for you.rs.elf hy t?:u o g iy 5. ST
NRHs the recognized leader in home training. No  [Jgi
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Anybody
who’s into
electronics

certainly should be getting

the everyday convenience and
family security of automatic garage
door operation . .. especially

now, with Perma Power’s

great Electro Lift
opener. ..
made to fit

in the trunk
of your car,
designed for
easy handling
and simple
do-it-yourself
installatioh.
Available now at a \, A
surprisingly low price from
your distributor.

P.S. Show off your opener to
your friends and neighbors. You'll
probably be able to pay for yours
with what you make installing
openers for them.

Perma POL.I.IEI‘
Electro/Lift.

PRODUCTS OF #@Chamber‘lam

Chamberlain Manufacturing Corporation
Perma Power Division

5740 North Tripp Avenue

Chicago, Illinois 60646

CIRCLE 34 ON READER SERVICE COUPON
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BY BOOKWORM

Tune In the Cops. The 1976 Police Call
Radio Directory has been completely re-
vised and expanded, and is packed with
information on law enforcement, fire, res-
cue, and other Public Safety two-way radio
stations. Arranged alphabetically, each of
the 113,000 listings includes frequency, call
sign, type of station, and location' of trans-

POLICE CALL

RADIO DIRECTORY
antng FIRE & EMERGENC Y sorwcee

Soft cover
750 pages
$4.95

mitter. The listings are cross-indexed by
frequency and the book contains a table
of all FCC VHF and UHF two-way radio
frequency assignments. Included assign-
ments are public safety, industrial, trans-
portation, mobile telephone, broadcast, and
marine. Thirty thousand listings have been
added or amended since publication of the
1965 edition. A new feature is the inclu-
sion of supplemental details on many
major systems) such as the new New York
City Police radio network. Police Call
Radio Directory is an invaluable reference
for two-way radio professionals and
hobbyists. 1t is published in nine separate
volumes, each covering a different geo-
graphical area of the Continental United
States. Published by Hollins Radio Data,
P.O. Box 35002, Los Angeles, CA 90035.

Transistor-Transistor Logic. TTL Cook-
book, by Donald E. Lancaster explains
what transistor-transistor logic (TTL) 1is,
how it works, and how to use it. In Chap-
ter 1, the basics of TTL are given: what
it is, how to inter-connect it, how to power
it, etc. Chapter 2 is a catalog of TTL

Soft cover
336 pages
$8.95

devices. giving physical and electrical spec-
ifications of all devices mentioned in the
book. Logic is covered in Chapter 3,
starting with the basics and progressing to
the more-advanced  logic systems. One-
input logic, two-input logic, tri-state logic,
data-selector logic, and more are covered.
Gate and timer circuits are discussed in
Chapter 4. Succeeding chapters take up

clocked logic, JK and D-type flip flops and
applications, counters and counting tech-
niques, shift-register circuits, noise genera-
tors, and rate multipliers. The final*chapter
discusses a number of practical applica-
tions, including digital counter and display
systems, an events counter, an electronic
stopwatch, a digital voltmeter, and other
digital instruments. In this completely il-
lustrated book, the author suggests several
TTL projects that the reader may wish to
try, relying on his own resources. For
more information on this book and others,
write to Howard W. Sams & Co., Inc,
4300 W. 62nd Street, Indianapolis, IN
46206.

Kit Guide. The Catalog of Kits describes
over 800 kits and where to get them. It
includes kits for burglar alarms, green-
houses, needlepoint pillows, furniture. Kits
are large and small, and for nearly every
purpose. It lists unique sources coupled
with fascinating product descriptions.

s '

Soft cover

251 pages

)

{1, $695

Within its covers you can also find heipful
hints on how to build and buy wisely, lists
of foreign sources, ' do-it-yourself clubs,
and an index. The book is available from
Athena Books Limited, Box 26, Carlstadt,
NJ 07072. Be sure to add 75¢ for postage
and handling.

Mini Reviews

AOp Amp Circuit Design & Applications
by Joseph Carr, published by Tab Books,
Blue Ridge Summit, PA 17214. Build
projects while learning IC  circuit design
at the same time. Soft cover, 282 pages,
$6.95.

A World Radio TV Handbook 1976—30th
Anniversary Edition, edited by J. M. Frost,
published by:Cardfont Publishers Ltd. The
authoritative source of information about
broadcasting and TV stations worldwide.
Soft cover 560 pages, $10.95. Available
in US. from Gilfer Associates, Inc., 52
Park Ave., Park Ridge NJ 07659.

A Microprocessor | Microprogramming
Handbook by Brice Ward, published by
Tab Books, Bilue Ridge Summit, RA
17214. A practical guide to microprocessor
construction, operation, programming, and
applications. Soft cover, 293 pages, $6.95.

A Confidential Frequency List by Robert
B. Grove, published by Gilfer Associates,
Inc., 52 Park Ave., Park Ridge, NJ 07659.
24 categories of frequencies for RTTY
press, U.N, Interpol, Military, etc. Soft
cover, 80 pages, $5.45.

A Handbook of Electronic Testing, Mea-
surement,  and Troubleshooting by
Matthew Mandl, published by Reston Pub-
lishing Co, Inc., P.O. Box 547, Reston, VA
22090. Covers all aspects of test instru-
ment usage and application. Hard cover,
287 pages, $16.95. m
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FROM THE COMPANY
WHO’S NUMBER ONE IN CAR SPEAKERS,
A GREAT LINE OF CB EQUIPMENT.

Even though you may And once you've got a antenna so no one will know
not have heard of the Sparkomatic transceiver, your car is CB equipped.
Sparkomatic name, you've you should back it up with Yet, it has everything going
probably been listenmg to one of the many antennas for it like lock-in tuning and
the Sparkomatic sound for we make for your specific efficient top loaded coil. And
the past eight years. That’s application. ' it's engineered for
how long we've been number ke our SA-204. It gives  AM, FM and stereo, as
onein car speakers. And now you three fullinches of whip  wellas CB.
that we've put that kind of adjustment for optimum Our SA-22 is perfect for
experience into CB, you're tuning instead of being mounting on station wag-
going to hear a lot more limited to the usual 3/4 ons, campers, vans, and
about us. Because we have ' inch. Other antennas cars without conventional
everything in CB equipment can't give you the lowest trunks. We even have a
to fit anything on wheels. A SWR (standing wave clip-on (SA-10) or magnet

Beginning with conver- {} ratio)like this one mount (SA-11), which you
ters. If you're just starting & can. And because can easily attach or
out in CB you'll be interested | remove in seconds.
in our CB-10 converter. And now that you're all
This easy to install unit con- . set in CB, you should look
vertsany AMradiointoan ¢~ into an external speaker.

For a few bucks more you
can Improve greatly on
intelligibility.

And nothing is better
designed for this purpose

all channel CB receiver so
you can listen to what CB
1s all about.

Or, if you're already
well into CB, use it to mon-

itor a particular channel -] than our SK-35CB with

while you use your trans- : the exclusive Sparkomatic

ceiver forthe regular ' o——— Tone Purifier™ slide

action. We also havea - lllg P control which brings in the

CB-11 converter which has - .i- message the way you want

the added feature of a 23 it’s pre-wired to hear it. And to add :

channel selector knob. with a plug-in connector for another dimension to the fun
We make CB transceiversto’ goof-proof installation, you of owning CB, our Public

fit your price range and needs.  know you’ll get all the per- Address speaker, the

And whether it’s one of our bas- formance that’s built into SK-50CB is a must.

ic mobile rigs like our CB-1123, - your CB radio. Engineering, design,

or a multi-featured base station Our motorized SA-301 is dependability, value, selec-

like the CB-5000, they’re the retractable antennathat’s  tion...youw'll get it all with

all engineered with the same completely retractable. It Sparkomatic CB

Sparkomatic know-how. looks like a regular radio equipment.

Sparkomatic Corporation, Milford, Pa. 18337, CB Equipment (] Automotive Speakers [] Car Radios [J Competition Shifters (] Mechanics Creepers

SPARK@MATIC

CIRCLE 21 ON READER SERVICE COUPON
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!

OUT OF PHAS

By Jack Schmidt ' =

“Nice job on the rear speaker
installation—the stop lights

“I've installed 17 speakers . . . ¢ - )
keep time with the music!’

they cancel each other ouf!”

“You turned the radar beacon
off because it was interfering
with your TV reception???”

“Sure you heard us on the VHF
monitor . . . but Head Bear has
been broadcasting dummy calls!”

“] cleaned all the tape today.
They’re still in the dryer!”

CBor not CB.
With RCA, that’s not the question.

e

- o'e ® o a Q@
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J TRUCKIN W THE HEWS
00 @‘/ﬁ

... Geri Ann Atherton of Sacramento,
California has proved up and down
the highways of California, Oregon,
Washington, and Nevada that she can

cluding motorcycles, sugar, and soap
products. The Athertons are a CB
family. They owned four CB rigs prior
to the Queen of the Road contest. One
of Geri’s prizes is a Radio Shack TRC-
56 deluxe 23-channel CB radio, and
she says she’s thrilled to have her
own CB set at long last. Stack them

... Thousands of truck drivers from
all over the country attended the Truck
Week 76 exhibition which took place
in Chicago’s McCormick Place, June
21-26. Activities included discussions
of how to deal with the energy crisis
in the trucking industry, how to reduce
operating costs, how industry regula-
tion and government legislation affect
the trucking industry and the national
economy. The Third International

Truck and Equipment Exhibition dis-
played the products of over 200 com-
panies who provide truckers with
parts and equipment—including sev-"
eral suppliers of CB equipment. Mercy
sakes alive, good buddies, looks like
they had themselves a convéntion! m

eights, Geri!

1975 Queen of the Road
Linda Jernigan co-drives an
interstate truck with husband
Bill. She often talks to their
two children using this
Realistic CB set.

A T
handle a big-rig truck down the high-
way wth ease. As a resull, Geri has
been named “Queen of the Road for
1976.” She learned to drive a truck

from her husband, Craig, and has
hauled a variety of different loads, in-

Queen of the

Road for 1976, Geri Ann
Atherton, receiving a Realistic
telephone- type 2-way CB
radio and a copy of Radio
Shack’s new CB Book from

). Michael Wood, Radio Shack

Sales Promotion Manager.

The question becomes which RCA model.
Because when you compare our models with all
others in their class, you’'ll see that RCA'’s solid
state CB transceivers offer you exceptional
quality and outsfanding performance at a price
that's right.

The 23-channel RCA Mobile CB two-way radiq
Model 14T100 has 4 watts maximum power
output, LED transmit light, automatic level
control, plus PA and external speaker jacks. Its
S/RF meter does double duty: input signal
strength plus relative transmitting power.

RCA’s deluxe 23-channel Mobile CB two-way
radio Model 14T200 offers the same features as
the 14T100 plus a few important extras. A delta-
tune switch to improve reception when stations
being received are slightly off-frequency; modu-
lation light to show relative modulation level, and
an ANL switch to reduce bothersome noise
interference.

See the new CB Co-Pilotat your RCA Distributor.
Or contact RCA Distributor and Special Products
Division, Cherry Hill, Camden, N.J. 08101
(Phone: 609-779-5764).

CIRCLE 14 ON READER SERVICE COUPON

REGA CB Co-Pilot
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Instant CB Anierl s

Now you see e
now you dont.

The beauty of Antenna Specialists
temporary CB anténnas is that they can
be mounted and unmounted in seconds
without leaving a trace. That can be
important for security, or if you rent or
change cars frequently.

Ouw model MS178 magnetic mount has
powerful ceramic magnets that grip firmly
to tlat metal surfaces even at highway
speeds. And it won't scratch the paint.

A detachable, in-line mini-connector
permits antenna removal without
disturbing the cable. An economy magnetic
mount, the M-440 provides the same
instant mounting features. Quick,
ccnvenient mounting on the rain gutter is
easy with our MR 131. Its heavy duty spring
loaded gutter clamp grabs like a vise, yet
releases with just a squeeze. Don't settle
for less than the
best. Take advantage
of our 20 years
experience. Look

for the Stripes

of Quality.

Electronics in the News!

New Instant Pictures

New easy-to-use Kodak instant cam-
eras and a film for self-developing color
prints based on reversal color imaging
techniques produce instant prints with a
high degree of color fidelity. Processing
of the instant prinis, which are litter-
free, takes place outside the camera in
daylight or room light. An image be-
gins to appear in a minute or two and
development is essentially complete in
about eight minutes. An elegant Kodak
Satinluxe finish protects the prints from
smudges and fingerprints.

Proper exposure control is important
in every photographic situation. To
measure just enough light for a proper
exposure and then to expose the film
through one of two apertures, over a
range of time from 1/20 ot 1/300 sec-
ond, involves precise light readings and
sophisticated controls.

EXPOSURE
CONTROL

& ELECTRONICS
e'*" PACKAGE

INTEGRATED
CIRCUIT \,

26

L=

==

the antenna
specialists co.

"Stripes of Quafity”

amember ot The Allen Group Inc.
12435 Euclid Avenue

Cleveland, Ohto 44106

Export: 2200 Shames Drive
‘Westbury, L.J. New York 11590
Canada: A. C. Simmonds & Sons. Ltd.

Distinctly
Superior
Performance

© 1976 by the Antenna Specialis!

CIRCLE 6 ON READER SERVICE COUPON
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Tiny chip monitors all exposure functions
including aperture selection and continuous
shutter speeds from 1/20 second to 1/300
second. It also computes battery condition
on command and activates a low-light
signal which tells the picture-taker when

to use flash.

In Kodak instant cameras, the light
is measured and the shutter controlled
automatically by an exposure control
electronic package containing an inte-
grated circuit chip. This device meas-
ures how much light should fall on the
film and then makes sure that it does.
On the chip is a silicon photosensor that
reads the light reflected from the sub-
ject. If there isn't enough light for ade-
quate exposure, the device relays infor-
mation to the viewfinder, where a red
low-light signal turns on to tell the pic-
ture-taker to nse flash. Once the flip-

(Continued on page 30)
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3 ways (0
out of

(and stay

and within the law.

KNOW YOUR EQUIPMENT

CB RADIO CONSTRUCTION PROJ-
ECTS—Build meters, oscillators, adapt-
ers, monitors —and save a small fortune.
Parts lists are featured for 18 projects to
help you extend your range to the legal
limits, reduce interference, and more. $3.95

99 WAYS TO IMPROVE YOUR CB RA-
DIO —Stop generator whine, regulator
rasp, and other sources of noise and inter-
ference. Discover how to clean, trouble-
shoot, repair, and align equipment. This
recently updated edition shows you what to
buy and what to build. $3.95

CB RADIO ANTENNAS-A good an-
tenna lets you use to the utmost the trans-
mission power allowed by the FCC. With
this complete, up-to-date guide, you can
save money by installing and improving
base or mobile antennas yourself. $4.50

CB RADIO
ACCES-
SORIES — Here’s a
book full of valuable
information about CB
accessories ranging
from speakers and
mikes to emergency
power sources. This
abundantly illustrated
guide will help you
boost performance

and range, while
limiting static and
interference. $4.50

Build a library
of these low-cost
books —fill out
and mail your
coupon
today!

121R2

et more mileage
%our (B radioag

out of trouble with the FCC

P

.45'5’4’.:' 5
Use your CB radio thoughtfully
and wisely.

GET INVOLVED

CITIZENS BAND RADIO HAND-
BOOK —This manual is for everyone who
is seriously involved in CB radio. Useful
information on licensing and equipment,
servicing hints, a glossary, and a 25-page
section on FCC rules are included.  $5.50

FROM CB TO HAM BEGINNER -
Broaden your involvement with 2-way
radio. Have fun —talk to other continents
as a ham. This book offers the technical
know-how you need to put your station
on the air. $4.75

Easi-Guide to CB RADIO FOR TRUCK-
ERS - Now —in plain English—read how
CB rigs can make the trucker’s life more
convenient. It’s like having an "expert” in
your cab—feeding you tips on equipment,
licensing, rules, and more. $3.50

I I clip out.

Learn new ways to use CB, and stay
up to date on rules and procedures.

BUILD YOUR KNOWLEDGE

QUESTIONS & ANSWERS ABOUT CB
OPERATIONS — Deepen your CB know-
how with 187 answers in this book. You'll
find your answers fast, because they’re
grouped in five sections: uses, rules, pro-
cedures, equipment, and installation. $3.75

Easi-Guide to CITIZENS BAND RA-
DIO — Learn or brush up on the basics of
CB radio the easy way —through conver-
sational text and 170 photographs. This
fun-to-read guide is packed with CB infor-
mation you can really use. $3.50

ABC’s OF CITIZENS BAND RADIO -
How to get your license, avoid FCC cita-
tions, choose and install equipment, and
more. Even if you lack electronics know-
how, this revised edition can help you get
more out of CB radio. $4.75

.. mail today ) SN i B B
MAIL TODAY FOR 15-DAY FREE TRIAL

ELEMENTARY ELECTRONICS/September-October 1976

YES —send me the book(s) checked below to examine for 15 days free. If
not completely satisfied, I may return my order and owe absolutely nothing.

Otherwise, 1 will pay the amount on the invoice accompanying my book(s),
‘ l including shipping and handling.
: l [J] CHECK HERE AND SAVE 10%!
1 I have checked at least 3 of the books offered. So 10% of the cost is deducted.
' [ CB RADIO CONSTRUCTION 0 FROM CB TO HAM BEGINNER
PROJECTS 20952 $3.95 20920 $4.75
. [ 99 WAYS TO IMPROVE YOUR [ Easi-Guide to CB RADIO FOR
CB RADIO 21098 $3.95 TRUCKERS 21207 $3.50
[0 CB RADIO ANTENNAS O QUESTIONS & ANSWERS ABOUT
21100 $4.50 CB OPERATIONS 20893 $3.75
[ CB RADIO ACCESSORIES [ Easi-Guide to CITIZENS BAND
. 21124 $4.50 RADIO 20960 $3.50
O CITIZENS BAND RADIO [ ABC’s OF CITIZENS BAND
l . HANDBOOK 20839 $5.50 RADIO 21021 $4.25
l NAME . ek il L
(please print)
. ADDRESS il = e P ety
CITY __ B = ___STATE ZIP

Save shipping and handling costs. Full payment enclosed. (Plus sales tax, if any.)

Mail to: Howard W. Sams & Co., Inc./4300 W. 62id St.
Indianapolis, Ind. 46206 EE21
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308 Ways
ToSave On
Instruments,
(itizens Band,
BurglarAlarms,
Automotive &

Hobby
Electronics!

The more you know about
electronics, the more you'll
appreciate EICO. We have a wide
range of products for you to
choose from, each designed to
provide you with the most
pleasure and quality performance
for your money. The fact that
more than 3 million EICO products
are in use attests to their quality
and performance.

“Build-it-Yourself”’ and save
up to 50% with our famous
electronic kits.

For latest EICO Catalog and name

of nearest EICO Distributor, check reader
service card or send 50¢ for fast first
class mail service.

EIC0—283 Malta Street,
Brooklyn, N.Y. 11207

Leadership in creative electronics

CIRCLE 2 ON READER SERVICE COUPON
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[] The exact text of the changes of the
FCC Rules and Regulations: Part 95—

Citizens Radio Service (commonly
called Citizens Band) is given below.
It will be some time before the Govern-
ment Printing Office can issue a revised
and up-to-date issue of the Rules and
Regulations. So keep this copy of ELz-
MENTARY ELECTRONICS next to your
copy of the FCC Rules and Regulations
for reference. The changes listed below
are now in effect!
s % sk

The following changes occur in Section
95.15:
[] Delete the old paragraph (b) and
insert new paragraph (b) given below:

(b) All formal applications for Class
C or Class D new, modified, or renewal
station authorizations shall be submitted
to the Commission’s office, Box 1010,
Gettysburg, Pa. 17325. An application
for a temporary permit shall be made
by completing and making the certifica-
tions required by FCC Form 555-B.
Applications for Class A station au-
thorizations, applications for consent to
transfer of control of a corporation
holding any citizens radio station au-
thorization, requests for special tem-
porary authority or other special re-
quests, and correspondence relating to
an application for any class citizens
radio station authorization shall be sub-
mitted to the Commission’s Office at
Washington, D.C. 20554, and should
be directed to the attention of the Sec-
retary. Applicants for Class A stations
in the Chicago Regional Area, defined
in § 95.19, shall submit their applica-
tion to the Commission’s Chicago Re-
gional Office. Applications involving
Class A or Class D station equipment
which is neither type approved nor crys-
tal controlled, whether of commercial
or home construction, shall be accom:
panied by supplemental data describing
in detail the design and construetion of
the transmitter and methods employed
in testing it to determine compliance
with the technical requirements set
fourth in Subpart C of this part.
[] Insert new paragraph (d) given
below:

(d) A temporary permit may not be

bl % {111
! :li_!_lg‘ ﬂ'lrlﬁﬂ']

held by an applicant already holding a
Class D station, license.

[] Alter original paragraph\(d) to read
di(e).’!

[] Alter original paragraph (e) to read
lb(f) .)s

* K ok

The following changes occur in Section
95.19:

[] Insert new paragraph (b) given
below:

(b) FCC Form 555-B, Temporary
Permit, Class D Citizens Radio Station.
This form shall be used when applica-
tion is made for a temporary permit.
[] Alter original paragraph (b) to read
Al(c) ',?

[] Alter original paragraph (c) to read
ll(d)'?’
[] Alter original paragraph (d) to read
Si(e)"?

% ok k

You’re up-to-date on Part 95. 73’s! @

CALLING ALL ACE % &0 ;)l

CB REPORTERS

3

ok Fm

[] CB is making news all over the country
and we'd like to keep you up-to-the-minute
on the latest developments. But we'll need
your help. Got a funny story about an ex-
perience you've had with CB radio? How
about an exciting or unusual experience?
Send us short (400-500 words) personal
accounts of your experiences with CB.
Pictures can make or break a story, so
whenever it's possible, include at least one
black and white glossy photo of CB in
action. If you're talking about a CB gather-
ing, get pictures of the highlights. If
you're talking about an emergency or a
crisis where CB played a role, get pictures
to go along with your'account. Even if it’s
a funny story, if you can, get a funny
photo to illustrate it.

We'll compile the best of what we re-
ceive and we’'ll publish it in ELEMENTARY
ELecTRONICS’ regular column CB Buz-
zin’ Bee (see page 69). We'll pay up to
$25 for each item used. Submit your
stories to CB’s Buzzin' Bee, ELEMENTARY
ELECTRONICS, 229 Park Ave. South, New
York, N.Y. 10003. Keep your eyes open,
your pencils writin’, your cameras shoot-
in’, and we’ll get the column buzzin’—
come on . . .

E-'@ )
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WHAT’S NEW IN THE CB JUNGLE?
" THE TIGER MARK 2.

!

i TIGE R MARK & hSaai paddns
PR ARCE -BItnMOBON
RN S 2 MBS CORRORARD:

-
Everybody is clawing away for your CB buck. Receiv-O-Slide tuning that rot anly provides
The big names and the no names. superior communications, but superior adjust-
But now, the people with real experience in ment to receive signals from “off-freq.” sets.
personal two-way communications are ready to There isn’t room to cover all the other features
introduce you to the finest Citizens Band radio of the new Tiger Mark 2. Bu: ycur Pearce-
in its price range. Simpson dealer would love tc fil. you in on every
The Pearce-Simpson Tiger Mark 2. one of them. For our latest brochure, write

Box 520800, Biscayne Annex, Miami, FL 33152.
In Canada, Scotcomm Radio, Ine., 4643
Levesque Blvd., Chomeday, Laval, Quebec.

Wherever you go in the CB jungle. it comes
through for you. That’s because the Tiger 2 has
Pearce-Simpson’s exclusive HetroLock™ —

“The Frequency Combination Lock” —and PEARCE-SIM PSON

DIVISION OF aLABDING CORP.
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NEWSCAN
(Continued from page 26)

flash is inserted, the low-light signal is
cancelled. During flash exposure, the
same silicon photosensor reads the light
reflected from the subject.

The integrated circuit package also
provides the master control for the
camera’s exposure system. It measures
the light reflected from the scene, and
it controls the lens opening and shutter
time. The shutter blades and the dia-
phragm are controlled by a single elec:
tromagnet. This is unusual since these
functions require two electromagnets
in. most electronic shutters. The inte-
grated circuit package also responds to
the print (Lighten/Darken) control to
extend control of exposure to situations
requiring manual corrections.

When the user presses the shutter re-
lease, the exposure control package first
decides whether the lens aperture should
be f/11 or f/16. If the scene is bright,
it chooses f/16; and as the shutter re-
lease is further depressed, the shutter
opens to expose the film at 1/300 sec-
ond or longer as required. If the scene
requires f/11, she shutter operates be-
tween approximately 1/80 second and

engages the exposed print and moves it
into the nip of the two rollers. The
1/20 second. The shutter is reset on
return of the shutter release button to
its initial position. At the factory, final
light adjustment is made by passing a
strip of acetate with increasing level of
capacity over the photosensor until the
electronic circuit is calibrated. The strip
is then cemented in place and the excess
removed. Electronic potentiometers are
not necessary.

ANANXLS Astroplane
gives CBers Performance to brag about.

— gl

The unique construction fea-
tures are exceptional.

4.46 db gain over isotropic
is, and provides, a stronger
transmit and a stronger re-
ceive, .

To make use of the better
signatl, the Astroplane radiates
the signal from higher up thdn
other CB antennas and at a
better angle. According to Dr.
Alva Todd of the Midwest Col-
lege of Engineering, ‘it pos-
sesses.an unusually low angie
of maximum radiation.” This
low angle of radiation means
that your power is ragdiated at
the horizon and not up into
the clouds.

You'll also get long lasting,
trouble-free performance be-
cause it is compact in design

avanti

RESEARCH AND OEVELOPMENT, INC.

—without long drooping
radiails, without coils to burn
or short out.and with di-
rect ground construction for
L positive lightning protection

and static dissipation.

$36.95 Sugg. Retail
Gain 4.46 over isotropic
Lightning protection D.C.

Ground

VS.W.R 1.2:1
Length 12 Ft.
Diameter 30 in.

Free 16 page color catalog

Write: Avanti R & D, Inc.
340 Stewart Avenue
Addison, Hlinois 60101

in Canada:

Cardon Import Co.LTD, Montreal

creators of

the famous MUUNRAKE
1 2
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rollers then burst the activator pod and
drive the print out of the camera.

In the EK6 cameras, a clutch is en-
gaged when the user pushes the shutter
release button. A high-speed motor runs
at 17,000 rpm to eject the exposed print
from the camera in approximately three
seconds. A timing mechanism within
the camera counts the number of revo-
lutions of the rollers to provide for full
ejection of the print and then electri-
cally brakes the motor to an almost
instantaneous stop. Two replaceable bat-
teries are used, one for the electronics,
and one for the drive motor. Depress
a Battery Test button and a LED will
light up indicating the batteries are
okay.

There is much more to the Kodak
Instant cameras. Get the full story by
visiting your local photographic dealer
for literature.

1

A little screwdriver twist from his master,
Tom Clayton, and a pat on the back from
his “half-brother” is practically all that is
necessary for Robbie, the robot, to demon-
strate his “inborn” programmed talents.

A voice-controlled system prompts Robbie
into action. No written requests, please.

This Robot Lives

Mothers, fathers, and children. the
the world over would enjoy a friend
like Robbie the Robot. He is so handy
to have about the house. Robbie can
help mother by making snacks of toast
and percolated coffee. He can amuse
the children by answering questions
and playing logical games. He can com-
fort baby by singing a lullaby and rock-
ing the cradle. And with a bit of surgery

As the camera ejects the. exposed
print, the advancing film transport slir
Robbie will be able to help father relax
with a game of Nim.

Mr. Tom Clayton, of Elizabeth West,
Australia, built Robbie to amuse his
children. Mr. Clayton is an electronic
servo-systems engineer working on the
design of naval guided missiles. He
made the robot in his spare time in
about six months using bits and pieces.
Robbie’s body is an old washing ma-
«chine tub, his head is a cake tray, and
his arms are heating ducts from a car.

(Continued on page 80)
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IF YOU'RE NOT DESIGNING
WITH A CSC PROTO-BOARD,LOOK
AT ALLYOU'RE MISSING.

Accesslibility — Alt parts are
instantly and easily accessible, for

Uthlity—Models are available g\‘gg!"%g{.‘g:‘gac{?g' circuit
with or without built-in requlated S SHORSHECE Vi i i

2 ] ariety —A wide variety of
power supplies (fixed cr models are available with

adjustabte). capacities ranging from 630 to

3060 solderless tie-points (6 to 32
14-pin DIF’s), to fit every technical
and budget requirement.

Economy—Eliminate heat and
mechanical damage to expensive
parts. Save money by re-using
components.

Versatiilty —Use with virtually all
types of parts, including resistors,
capacitors, transistors! DIP's,
TO-5's, LED's, transformers,
relays, pots, etc. Most plug in
directly, in seconds.

Durability —All Proto-Board
models are carefully constructed
of premium materials, designed
and tested for long, trouble-free
service.

Expandability — Proto-Board
units can be instantly inter-
connected for greater capacity.

Visibility—All parts

are instantly and sasily
visible, for quick circuit
analysis and diagrammipg

' Whatever type of
electronic circuits you
work with, you can do
more in less time with
¥ CSC's solderless Proto-
" Board systems. As fast and
easy as pushing in or pulling out
alead, you can design, test and
modify circuits at will. Com-
ponents plug into rugged 5-point
terminals, and jumpers, where
needed, are lengths of #22 AWG
solid wire. In the same time you took,
to read this ad, you could be well on
your way to assembling a new circuit.
For more information, see your CSC
dealer, or write for our catalog and
distributor fist.

Speed —Assembie,
test and modify circuits
as fast as you can push
in or pull out a lead.
Save hours on every
project.

Adaptabllity —Use In design,
packaging, inspection, QC, etc.
Works wiﬁ\ most types of circuits,
in many, many applications.

Flexibility —Use independently,
or in conjunction with other
accessories, such as scopes,

* counters, CSC Proto-Clip™
connectors. Desgn Mate ™ test

CSC PROTO-BOARD SOLDERLESS BREADBOARDS

equipment, etc. One Proto-Board NO. OF
unit can serve a thousand MODEL  SOLDERLESS IC CAPACITY -MANUFACTURER'S OTHER
applications. NUMBER TIE-POINTS (14-PIN DIP'S) SUGG LIST FEATURES
PB-6 630 6 $1595  Kit— 10-minute assembly
PB-100 760 10 19.95 Kit— with lasger capacity
PB-101 940 10 29.95 8 distributian buses,
CONTINENTAL SPECIALTIES CORPORATION higher capacity
PB-102 1240 12 39.95 Large capacity, moderate
% price
PB-103 2250 24 59.95 gv7en larger capacity: only
EASY DOES IT bl e
44 Kendall Street. Box 1942 PB-104 3060 32 79.95 Largest capacity; lowest
New Haven, CT 06509 e 203-624-3103 TWX: 710-465-1227 prCE s E et
West Coast office: Box 7809, San Francisco, CA PB-203 2250 24 75.00 Buitt-in 1%-tegulated
94119 ¢ 415-421-8872 TWX: 910-372-7992 SV, 1A tow-ripple power
Canada: Len Finkler Ltd., Ontario supply

PB-203A 2250 24 12000 As above plus separate '%-amp
+15V and —15V internaily

© 1976 Continental Specialties Corp. adjustable regulated power
Prices and specifications subject to change without nosice. - supplies
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CHANNEL COMMAND

at your fingertips

Ve e Ve VZall 1 ATl

E YOUR SIGNAL from
the crowded confusion of
today’s CB channels.

Superfire’s engineering features hori-
zontal, vertical or axial polarization
and a big : to beam your
signal through, under all conditions.
Exclusive twin loop reflector reduces
“back door’’ interference up to 30 dB
for higher quality communications.

Made in USA from high quality seamless alumi-

num tubing. Complete and easy to install at
your base. ¢

CFB-8

~CBA-2

PLUS these exciting Power base Beams

er CB-11
-‘ : CB-114

See your local dealer today!. .. or write for free
catalog C-9 listing all mobile and base antennas.

r;‘L ‘1.. -’} =

CORPORATION

621 HAYWARD ST., MANCHESTER, N.H. 03103 /
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DX central
reporting

By DoN JENSEN

[ ] DXers have their own special jargon,
a combination of abbreviations, acro-
nyms, “buzz” words, and “in” lan-
guage. In this regard, they aren’t much
different from any other special interest
or hobby group. However, to the un-
initiated outsider DX jargon is largely
unintelligible, but to experienced short-
wave listeners it’s just part of the game.
(Hey, did you ever get together with
a passel of philatelists or a bunch of
beer can collectors? Now those guys 1
dor’t understand!)

Why the special DXer lingo? Part of
the answer focuses on the shorthand
aspect of the jargon. It is a lot more
convenient to say, or write, “GMT”
rather than spell it all out; Greenwich
Mean Time. And “SWL” is a lot snap-
pier than “shortwave listener.”

I suspect that another reason is that,
way deep down, we all like to add a
bit of mystique to any hobby or other
interest we are deeply devoted to. If
that sounds strange, so be it. But rather
than fight it, you might as well learn
the lingo, DX-ese, so you, too, will
know what’s going on.

Here at DX Central we try to stick
to a few of the simpler abbreviations
and jargon words; like the aforemen-
tioned GMT and kHz (for kilohertz).
But if you're a member of one of the
various hobby DXing clubs (if you're
not, and you're serious about your
SWLing, you should be) you’ve prob-
ably had a full dose of this special DX
language.

Here’s a typical news item from a
DX club bulletin:

%4926, Colombia, Em. Meridiano 70,
0035-0102%v SS, lively LA mx, EE &
SS anmts at s/off, asks ofrrpts and off
w/NA.” '

Freely translated, this means there is
a Colombian station on 4,926 kHz,
Emissora Meridiano 70 by name, which
was heard from 0035 hours Greenwich
Mean Time until it signs off at about
0102 Greenwich Mean Time. The as-
terisk means the sign off (when the
asterisk proceeds, rather than follows a
time reference, it indicates sign on
time) —the small letter “v” indicates the
sign off time varies a bit from day to
day.

(Continued on page 94)
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LIVE IN THE WORLD
OF TOMORROW...TODAY!

And our FREE 164 PAGE CATALOG is packed with
exciting and unusual values in electrcnic, hobby

and science items — plus 4,500 finds fos fun, study
or profit.. . for every member of the family.

A BETTER LIFE
STARTS HERE

SAVE 50%
8 X 20 MONOCULAR

Fantastic bargain! Top quality Spy
Scope, a $30 value, now offered at
$14.95! Our special purchase saves
you 50% and you get 100% coated
optics; 393 ft. field of view. Only 2 oz.
—stores in pocket, purse, glove com-
Far?ment. Fits in your palm—peer into hardto-see places without
etting subject know you’re spying. Great for birders and race fans;
incls. neck strap, leatherette 312 x 112 x 2” case. Beautiful brushed
metal finish. Buy two—one for a gift!

No. 1568EK . . ; $14.95 Ppd.

SUPER POWER
FOR ANY AM RADIO

New antenna assist turns a tiny tran-
sistor into a tiger, has pulled in sta-
tions up to 1000* miles away! Just
set beside radio (no wires, clips,
grounding) and fine-tune Select-A-
Tenna's dial to same frequency— : -
"‘gangbusters’] Great for clearing weak signals in radio depressed
areas, off-coast islands, crowded frequency stations. Solid state—
uses no electricity, batts., tubes.

-

Stock No. 72.095EK L 15.95 Ppd.
ULTRA SELECT-A-TENNA e B
No. 72,147EK (*OVER 1000 M1).) -$22.95 Ppd.

HASTINGS TRIPLET
MAGNIFIER

10X, terrific buy—sells elsewhere at
twice the price. Best pocket magnifier
made. Genuine 3-element type with
completely color-corrected, flat field
cemented lens system. No distortion,
no color fringes! No need for compen-
sation. Sturdily mounted in black anodized aluminum cell. Swings
into chrome-pfated pocket case for protection. Clear lens dia. ¥,";
field of view ¥%,”. Chain loop. Used in gemology, engraving, photog-
raphy, etc. to detect flaws.

No. 30,344EK (CLOSES TO % X 1%") $10.50 Ppd.

BUILD THIS
COMPUTER, SAVE $27

Assembled, our amazing electronic digital
computer is $45. New kit lets you build it for
almost % that! Easy to program, fun to oper-
ate; solve problems. play games, try to outwit
it. Program it, give it problems, get resuits
from electronlc readout. Quickiy learn ‘what
makes a computer tick,” how to program, soon program wi your problems,
data. 14 x 15" unit has 3 movable registers, patch cords & plugs; 2 manuals,
cards, dice. Req. 3 AA batts., soldering.

NO. 72105EK . (HI-IMPACT PLASTIC) ....cvvuumuenionsnenseressmscenscerirases $17.95 Ppd.

*
IN_BARRINGTON. N.J. ONLY 10 MINUTES AWAY AT

EDMUND FACTORY STORE

PRO ELECTRONIC
SOUND CATCHER

Parabolic mike w/ 183" reflecting
shield & 2 I.C.’s in amplifier magni-
fies signals 100X that of omni-direc-
tional mikes. Catch a songbird 1,
mile off; QB's huddle strategy;
sounds never before heard. Super di-
rectivity gives highest signal to noise ratio poss. Safe: auto. cuts
off ear damaging noises. Earphones, tape recorder output, tripod
socket. Req. two 9v trans. batt. (not incl).

No. 1649EK (51 LB.) .$299.00 Ppd.
BIG EAR “TOY" MODEL #80.176EK .. $ 32.25 Ppd.
®©0 0000000060000 000 00

¥ OUR MYSTICAL
MUSICAL MACHINE

...gets it on! Fascinates with an
automatic 256-note pseudo-random
tone pattern. The controls let you ad-
just beat, volume & pitch. Finger its
3 photocells, and you creatively vary
the tone of its continuous ‘“music.”
Output jack permits a patch-in to guitar or band amplifier for some
really wild effects. Jack it into your stereo (use an externai ampli-
fier), or recorder for a great tape. Good executive toy? You bet! incls.
9V tr. batt., instrs. Just 1.3 [b.

No. 72,203EK (9%, x 5%4 x 3'%) .. ’ - ....$59.95 Ppd.
ecceosceeeeoseseded

WORLD’S SMALLEST
RECHARGEABLE
CALCULATOR . . . $19.95!

Does Everything Blg Ones Do. Small
but mighty! 8-digit, 4-function elec-
tronic calculator even has automatic
% key...for only $19.95. Take it
anywhere. Carry it In your pocket or purse—it’s 34 the size of a pack
of cigarettes. This 3%2-ounce dynamo features floating decimal, con-
stant key, lead zero depression, clear entry, more! At Edmund’s low
price, the unit comes with a Ni-Cad rechargeable battery pack that
can pliug in to any AC outiet. No need for special recharging adap-
ters. Calculator overall is just 2 x 312 x %,” with plenty of room for
most fingers. Another Edmund first with advanced technology.

No. 1945EK . . ... .. Only ‘19.95 Ppd.

[ J [ N J

SEE MUSIC IN
PULSATING COLOR

New 3-Channel Color Organ adds to
music listening pleasure, lets you
modulate 3 independent strings of
colored lamps with intensity of your
music to create an audio “light show.”
e They flash, vary in brightness related
to music’s rhythm, pitch, volume—pulsating lighting performance
to music! Fully assembled & priced half that of others, the Edmund
Sound To Light Control is a terrific value. Plugin, turn on!

No. 42,309EK (ASSEMBLED) $17.95 Ppd.
No. 42,336EK (UNASSEMBLED) $13.95 Ppd.

~ KNOW YOUR ALPHA FROM THETA!

For greater relaxation, concentration,
monitor your Alpha/Theta brainwaves
w/audible or visible signal on Bio-
sone . Has 3 feedback modes, out-
puts to monitor logic signal, filter sel.

% feedback, broad sensitivity controli;
other professional feats, of $200-up units. Easily operated 4-Ib.
portable has total brainwave monitoring capabilityl Req. 2 9v tr.
batteries.

No. I668EK (9% x 5% X 4%") : $149.95 Ppd.
LOW COST STARTERS’ UNIT (PORTABLE)
No. 74.809EK (42 x 2% x 4%4") $ 55.00 Ppd.

MAIL COUPON FOR F COMPLETE AND MAIL WITH CHECK, M. 0. OR CHARGE NO.
G.A"T FREE EDMUND SCIENTIFIC CO. 300 Edscorp Building, Barrington, N.J. 08007
] ] How Many Stock No. Description Price Each Total l
CATALOG! : [JPLEASE SEND GIANT :
164 PAGES @ MORE THAN FREE CATALOG “EK" -
450 UNUSUAL i [ Charge my BankAmericard *
BARGAINS (1 Chaige my Master Charge * p4y seryice and Handifng cr;arge $1.00 i
| Combpletely new Catalog. Packed with huge selection of felescopes. n;.. Interbank N 1 l
| Eolot i Tl e et ST sede STy Interban T T e ‘a' i T SO vl g fr 161 SR B Wl
| et ey eus, ioeh of cnsiu usibtionsor ooces: @ wy ¢arg wo. 1s :
| EDMUND SCIENTIFIC CO. FTTILTTT1 [T I T T ] signature _ :
' 300 Edscorp Building, Barrington, N. J. 08007 — ]
Please rush Free Giant Catalog “EK" Card Expiration Date_ . __ o =
I name B 30-0a7 MONEY-BACK cuARANTEE, Name .
9 B You must be satisfied or return Address §
Af’ ress . i f:fyunpdu.rchase |n.30 days .fo.r f.u”I‘I City State Zip i
Cit State Zip $15.00
__y.__—_______.___—..—_ D SR 5 EN ED SN S GD S S D S S S S S S S S D S S G B S D A G S B S G
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ﬁive your base rig BIGGER EARS...

win B3ase BoosTeR”

BASE STATION PREAMP & BACK-LIT ON-THE-AIR SIGN

N

Boost receive power
100 TIMES

( full 20DB gain)

- ’l | w
,,/////////

OPERATES AUTOMATICALLY
WHEN MICROPHONE BUTTON
IS PRESSED . . . {Telco’s exclusive RF Sniffer Circuit detects
the signal being transmitted; causes the ON-THE-AIR sign
to light up and de-activates the booster circuit. Upon completion

of transmission, the Booster is immediately switched back into operation.)

BASE STATION COMPANION to TELCO SWATT-METER

®Ideal for AM or SSB ® Large ON-THE-AIR sign ®Supplied complete

®Boosts weak signals  @Sparkling chrome plated cabinet ® Operates on 120 VAC house current

@Adjustable amplification ®@Simply connect between SIZE: 8''w x 4°'h x 4" deep
control transceiver and antenna Total Shpg. Weight: 2 ibs.

HEARITCLEAR BIGGER EAR...
a4 Base BoosfeR !

MODEL 10-4

with
the

TELCO PRODUCTS CORP.
INNOVATORS IN COMMUNICATION ELECTRONICS

44 Sea Cliff Ave.eGlen Cove, N.Y. 11542 e Phone (516) 759-030y
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“The Champ”
...another
winner from
Anixter-Mark

Now there's a new standard of excellence on

the road . .. “The Champ' from Anixter-Mark.
It’s top loaded with the loading coil wound on
a high quality fiberglass whip attached to

a heavy chrome plated metai mast and

sturdy spring.

“The Champ’ complements even the
sportiest automobile, because its professional
look is unlike any CB antenna on the road.

Designed for easy installation. Mount and
cable pig-tail install to trunk lip simply by
tightening two set screws. Cable attaches to
mount/pig-tail with unique pull-away cable
connection. The 18 foot cable assembly
attaches to the transceiver with PL-259
connector.

Maximum height 54”. Tuning range,
26.9-27.5 MHz, (50 plus channels). Ready for
new channels as they are released.

Sell the one antenna that has no competition
—*“The Champ.”The new fully adjustable, top
loaded antenna from Anixter-Mark.

ANIXTER-MARK

Manufacturers of a Full Line of Polnt-To-Point Antennas r
Microwave ® Two-Way ® Amateur ® CB ]

541{9 W. Fargo, Skokie, I1i. 60076/ (312) 675-1500 v

| Made in U.S.A.
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Ask Hank,
He Knows!

Boooooooom
I would like to offer a solution to the
problem of electric fuel pump noise in R.L.’s
Vega. First, remove the gas tank to get to
the top of the fuel pump. From the “hot”
terminal of the fuel pump, solder a .001
micro-farad capacitor to ground. Also,
solder another .001 mf capacitor from the
fuel gatige terminal to ground. Then replace
the tank in the reverse procedure of remov-
al. I have tried all kinds of external capaci-
tors with no success at all. Do it my way
and youw'll clean up the noise in Vegas and
Toyotas.
—L. M. Roper, NC
Old Hank suggests you empty the fuel
tank first and eliminate all gasoline vapors.
I once knew a garage man who put a pint
of alcohol into the tank, sloshed it around
and emptied it. He said alcohol fumes don’t
explode. Me? I'd fill the tank with water.

Instant CB License

Our company uses 3-channel walkie-talk-
ies for warehouse to office communications.
Lately I've been hearing strange CB call
signs like KBG07312. Now the rules say
three letters and four numbers for a CB call.
Has the FCC used up all the possible four-
number call signs?

—D.M., Newark, NJ

No, what you are heaging are the new
temporary call signs. Theyl all start with the
letter “K.” The next two letters are the op-
erator's initials and the five digits, or num-
bers, are his zip code number from his
home address. If you know of anyone who
is filing for his CB license, ask him to call
his local FCC office for details or look into
the July/August 1976 issue of ELEMENTARY
ELECTRONICS.

Electron Pollution
There is a blemish on the CRT (cathode
ray tube) of my oscilloscope. Can you tell
me what caused this?
—S8. A., San Rafael, CA
It’s a burn spot. The electron beam con-
tinues to be generated by the hot filament
and residual focusing voltages aiming the
intense beam at the same spot each time
you turn off the scope. This is common
with old units. Do what I do: twist the
focus control to fuzz the beam before you
turn it off. This will prevent the spot from

| (Continued on page 40)

Got a question or a problem with project—ask
Hank! Please remember that Hank’s column is
iimited to answering specific electronic project
questions that you send to him. Personal replies
cannot be made, Sorry, he lsn't offering a circuit
design service. Write to:

Hank Scott, Workshop Editor
ELEMENTARY ELECTRONICS
229 Park Avenue South
New York, NY 10003
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L"N""'ﬁ OFF  caL CB  NOW

VOL-9-TONE 8WR-9-DELTA AN

Q@ D,Q a

. . . featuring phase-lock loop
circuitry (PLL) and LED digital
readout. For complete speci-
fications write . . . ;

l)rowni

laboratories, inc.

ig
LACONIA, N. H. 03246

(603)524-5454
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The better the trainin
the better you'

COMPU-TRAINER

IN-CIRCUIT TRANSISTOR TESTER
TROUBLESHOOTER

ELECTRO-LAB

As an NTS student you’ll acquire the know-how that
comes with first-hand training on NTS professional
equipment. Equipment you'll build and keep. Our
courses include equipment like the NTS/Heath
Digital GR-2000 Solid State color TV with first-ever
features like silent varactor diode tuning; digital
channel selection, (with optional digital clock), and
big 315 sq. in. ultra-rectangular screen.

Also pictured above are other units — 5” solid state
oscilloscope, vector monitor scope, solid-state ster-
eo AM-FM receiver with twin speakers, digital multi-
meter, and more. It's the kind of better equipment
that gets you better equipped for the electronics
industry.

36 5

Digital
Solid-State
Color TV
315 sq. in.

' Picture

(Simutated TV Reception)

SOLID-STATE
OSCILLOSCOPE

This electronic gear is not only designed for train-
ing; it’s field-type — like you’ll meet on the job or
when you’re making service calls. And with NTS
easy-to-read, profusely illustrated lessons you learn
the theory behind these tools of the trade.

Choose from 12 NTS courses covering a wide range
of fields in electronics, each complete with equip-
ment, lessons, and manuals to make your training
more practical and interesting.

Compare our training; compare our lower tuition.
We employ no salesmén, pay no commissions. You
receive all home-study information by mail cnly.
All Kits, lessons, and experiments are described in
full color. Most liberal refund policy and cancella-
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and the equipment
be equipped. /=

s : - HIGH FIDELITY
SPEAKERS

SOLID-STATE STEREO
AM/FM/MULTIPLEX
RECEIVER

COLOR BAR/DOT
GENERATOR

x = AM/FM/SW PORTABLE
-a0dii A 4 SOLID-STATE RECEIVER

74 sq. in.
Solid-State

1 SIGNAL
GENERATOR

i
5" OSCILLOSCOPE DIGITAL \ SOLID-STATE 2-METER FM
LID-STATE
: MULTIMETER TRANSCEIVER & POWER SUPPLY  poexbr nADD
tion privileges spelled out. Make your own com- == - O N
,  Pparisons, your own decision. Mail card today, or 4000 S0 Figuaroa St, Los Angeles, Calir, doogy P 222098
clip coupon if card is missing. l Please send FREE Color Catalog and Sample Lesson.
NO OBLIGATION. NO SALESMAN WILL CALL.
TV Servici Electronics Technolog
NO OBLIGATION. NO SALESMAN WILL CALL l B B%W T nd Radio Servicing T Compator Elesmomedy
[] Electronlec Communications (] Basic Electronics
APPROVED FOR VETERAN TRAINING [0 FCC License Course [ Audi2 Electronics Servicing
Get facts on new 2-year extension l
NAMELBe o o o - ealin R, (]S WS
m I ADDRESS__ = o AP #
NATIONAL Cgpew SCHOOLS 8. .
TECHNICAL-TRADE TRAINING SINCE 1905 l Please fill in Zip Code for fastservice_____
Resident and Home-Study Schools O Check if interested in G.I. Bill information.
4000 So. Figueroa St., Los Angeles, Calif. 90037 [0 Check if interested ONLY in classroom training In Los Angeles.
h L N I N N N SR .
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ASK HANK, HE KNOWS!
(Continued from page 34

forming. Once the spot appears it cannot
be removed, because the spot is the point
where the phosphor evaporated off the in-
side surface of the CRT.

Ear Trouble

The audio output from my receiver is
low. Would the “DX in Comfort” head-
phone adapter (page 80, November, De-
cember 1975 ELEMENTARY ELECTRONICS)
pep it up?

No. It’s a passive circuit that actually
burns up power. Your problem is in the

\
INTERNATIONAL |

‘Ne
' broadband
| amplifier

MODEL 150-299

14 db gain — 10 to 1,000 MHz ||

|| International’s inline amplifier

| provides 14db gain flatwithin 1 |

|| db over a range of 10 to 1,000
MHz. Impedance 50 ohms. Re- 'l

quires 20 VDC @ 50 ma. For |

increased gain additional am-

plifier may be added. Uses BNC

| type terminals.

SPECIFICATIONS |
Range: 10 to 1,000 MHz
| Impedance: 50 ohms

DC Input*: 20 VDC 50 ma
‘ Gain**: 14 db
Flatness: + 1 db (Ref. 500 MHz) |
Operating Temperature: —25 to it
+70°C !
Noise Figure: 9 db Ii
VSWR Output: 2.0
) Output capability for —60 db near |.
| intermodulation distortion: 106 MV

*Will operate 12 to 24 VDC with some loss [
in characteristics. |

“*May cascade for additional gain with |

*consideration of noise and flatness.

Il Price $40.00 plus postage

IETT

i INTERNATIONAL CRYSTAL MFG. CO., INC.
il 10 North Lee
Oklahoma City. Oklahoma 73102
|| 405 236-3741
e e mL Y

e -
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receiver. It should deliver enough signal to
pop the cans right off your head.

The Improbable Dream
| own two Bearcat III scanners, both
have 8 channels each and operate in the
150-174 and 450-470 MHz band. My prob-
lem is I would like to combine them so
they would work on the same principle of
a 16 channel scanner, scanning together
instead of two separate units. Who can
help me?
—J.N., Rochester, NY
Try your local monitor radio dealer who
may offer you a trade-in.

Any Way You Like It

Can you tell me if the base 1 and base 2
orientation in a UJT (unijunction transis-
tor) is essential, or if base I and base 2 are
interchangeable?

—W .H., Peninsula, OH

It's okay to switch them if you wish.
Think- of them as an audio amplifier with
two input jacks on the same channel.

Double Trouble

Hank, 1 have two questions. 1. When
you use someone elses CB rig, whose call
sign do you use—yours or his? 2. Where
can 1 get a coniplete and accurate listing
of the 10-code and a good book on CB
slang?

—M F., Bellevue, NE

1. You must use the call sign of the
station’s owner who has posted the neces-
sary identification at the transmitter. If you
have a copy of your license in your pocket,
then you may use your call. 2. Look for
copies of our 1976 CB Buyvers GUIDE,
CB LinGo, or CB DIGEST. We may have a
few at the office. if you can’t find any orf
the newsstand!

Struck Down by Part 95

I have a problem. I have a CB radio
with a burned-out modulation transformer.
The manufacturer no longer carries the
parts for this old set. How do I fix ir?

—F.K., Cohasset, MA

You don't, because it’s against the FCC
rules. Only a technician with at least a 2nd
class radio telephone license can repair the
rig. You see, the modulation transformer
is considered part of the transmitter cir-
cuit.

More Poewr to You-

Is it possible to increuse the input power
of an AM receiver and how can it be
done?

—C.M., Key Largo, FL

You can't increase the power of an AM
receiver, or any receiver for that matter.
What you want to do cheaply is deliver
more signal to it! Invest in a long-wire
antenna and an AM pre-selector or pre-
amplifier.

Old Fashioned CB
Should 1 hold off until the 50-channel
sets are available or should I settle for the
old fashioned 23-channel rigs?
—L.K., Austin, TX
What do you mean by “old fashioned?”
That’s what is in vogue today and don’t

believe those wild rumors about 40 and
50 channel sets. I know a guy who is hold-
ing out for 3-D TV for the last two years
because he read about it jn a magazine
article. Get on CB today, the old fashioned
way, and enjoy the third world of two-
way communications.

Help 'Em Out

Okay, readers, lend a hand to those who
need it. Below are iisted names and ad-
dresses of readers who need assistance.
If you can help, write to them:

A Schematic for and specs for Barker &
Williamson 5100 shortwave transmitter;
Robert Feguson, Stone End Lodge, Suna-
pee, NH 03782. .

A Copy of manual and schematic for
Hallicrafters S-38E shortwave receiver;
Robert Fraser, 50 Todd Rd., Cohasset, MA
02025.

A Schematic of General Motors 150-A
radio/phono; Charles Ball, Route 3, Box
618, Proctorville, OH 45669.

A Schematic and alignment info on AM/
FM (RO 59-01-00, 700771-2) Magnavox
tuner; Joseph N. Petrie, 333 Water St
Apt. D-4, Kerrville, TX 78028.

A Schematic for Stromberg-Calson, serial
#153096; Bernard J. Venasse, 135 Sher-
bourne St., Toronto, Ont.,, Canada MS5SA-
2RS.

A Manufacturer’s address for Proton
Magnetofon stereo, model 94; Fred Free-
man, 233 Water St. No., Cambridge (G),
Ontario, Canada NI{R-3B9.

A Schematic for Dewald R1050 CB trans-
ceiver; Grant L. Jackson, 3002 No. 12th
St., Tampa, FL 33605.

A Schematic for Hallicrafter SX42 short-
wave radio; George C. Deems, 416 Sleepy
Hollow Rd., Richmond, VA 23229.

A Diagram and service data for Contact
23 CB transceiver; Thomas L. Weatherly,
Route 2, Box 189B, Burlington, NC 27215.
A Knight KG-221 VHF receiver plus crys-
tal calibrator to mate with Knight R-100A
receiver; Lee Randall, P.O. Box 746,
Kingston, TN 37763.

A Two ILNS and two ILDS5 vacuum
tubes, will swap with other tubes; Jacques
Guertin, 129 Mountain St., Ayimer, Que,,
Canada J9H-4A7.

A Schematic for Atwater-Kent “Tuno-
matic” W900 receiver; John J. Hagen, Jr.,
1348 Washington St., Carton, MA 02021.
A Magnetic recording wire for Webster-
Chicago 80-1 wire recorder; Stephen Wal-
rabenstein, Box 82, RR #1, Clifton, IL
60927.

A Schematic for General Electric G-99
radio; Keith Thomas, PSC Box 485lI,
Robins AFB, GA 31098.

A Schematic for Sun oscilloscope, model
SS-1 (made in 1960-1); Lee Goodwin, 677
West Ave., H-8, Lancaster, CA 93534,
A Schematic and service data for Philco
41-295 4-band receiver; Marty Jackson,
20 Colfax Ave., Midvale, NJ 07465.

A Information on “FM-1000" tube in
Philco 46-1213 AM/FM/SW receiver; Paul
Salzigor, 30 E. Northside Dr., Battle
Creek, MI 49017. [ |
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Learn about
Ihe enerqy of

Polar

Oll’(’ " ot
LAB &IT

MANUAL GIVES
HISTORY OF
SOLAR POWER
AND ITS USES,
PLUS EASY
INSTRUCTIONS
FOR 25 PROJECTS

Includes 2 *
SOLAR POWER 1 295

Panels

Harness the power of light! Learn the “hows™ and “whys" of solar
energy as you build sun-powered radios, transmitters, relays, light-
< beam communicator, even a sound synthesizer — 25 fascinating
t‘ £ \ projectsin all. Includes solar cells, transistors, transformer, code key
' % AN — 22 separate components — all in a 15x10x2” work case. Pre-
- L\ ;..‘*‘4&‘ bl mounted parts and solderless “"breadboard” chassis for safe, sim-
ple, neat assembly. Easy-to-follow instruction manual explains each
S S project in non-technical language and includes simple pictorial
; hookup diagrams to help teach electronic theory as you work with
each circuit. The educational kit that's a step into the future for
students, beginners, hobbyists of all ages. Ask for 28-246. (Some
circuits require batteries, not included.)

SOLD ONLY WHERE YOU SEE THIS SIGN:

1.5 to 30 MHz L
Shortwave Bands 2995

Plus Standard AM a5r2%
Tune in the world! Five controls, 3" speaker,
AC acapter jack. Includes earphone and lis-
tening guide Requires 4 “C” cells for battery
vpera?ion.

A TANDY CORPORATION COMPANY
OVER 5000 LOCATIONS ® 50 STATES » 9 COUNTRIES

*Retail gnces may vary at individual stores and dealers.
rices and products may vary in Canada
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349 papercdips

{

d

tell the gripping  magrete mountonanyfer- ¢
9 "

story of Turner's ™ol ©

L) against SR
magne(ic mount paint e\
8% . scratches. ' !
There are major differences in The Turner ! \
magnetic mounts. You can magnetic :
prove it to yourself with this mount _
simple test: Put several hun- makes it L. o e

dred paperclips in a pile.
Then set various magnetic
mount antennas on the pile.
See the dif-
ference?
The new
Turner Sig-
nal Kicker
magnetic

equally easy to tuck your
ears out of sight. Which
helps to avoid another
kind of rip-off when your
car, truck or camper is
unattended. A Signal
Kicker magnetic
mount on your vehicle
) is a secure solution.
mount will See for yourself. TURNER

also pass See a Turner
practical tests on your car. dealer. Signal

Like sometimes forgetting Kicker antennas
your CB antenna when driv- are made only in

ing into the  the YSA by Turner, 716
garage. Or  Oakland Rd. N.E.,
acciden- Cedar Rapids, lowa
tally brush- 52402.
ing under
low tree
branches.
You can get
the new 900 series Signal
Kicker with or without a stain-
less steel shock spring.
Installation amounts to simply
setting the Signal Kicker

’t‘ 1

,;:7 Z
TURNER
MICROPHONES
ANTENNAS
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[] BUILDING THIS MARK TIME INDICATOR is an easy way to
get an event timer using a pocket calculator as the readout
device. You can use any low-cost calculator (or a better
one) that you happen to own with, Mark Time Indicator
{(which we'll call MTI from here on). MTI drives the calcu-
lator to read minutes, seconds, or haif-mmnutes/scconds, as
well as many other intervals you can readily program it to
indicate. Your calculator continues to woark just as it did
before, and is connected to MTI only by a small jack you
install in the calculator. When not in use as part of MTI
you disconnect the calculator by just pulling-out the jack.

In addition to using MTI to clock off seconds or minutes
it can be set to a predetermined number of seconds (or
minutes) and subtract them one at a time or 2- sec. or
Y42-min.) until it gets down to zero. Further, it can even
work with negative numbers, clocking as miany as you want,
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starting at zero and going toward —9,999,999-—o0ne at a
time! It can also add in increments of 2, 3, 5, or any other
amount you choose, clocking away at any of the four time
intervals you desire.

This means your MTI, if sef to count minutes, one at a
time, could count for 9,444 days, or 190 years—provided
the batteries were replaced with an AC-powered supply.
Since it’s unlikely most readers will want to count such
periods of time we've settled for internal batteries as the
power source.

MTI’'s Advantages. A digital inteérval timer usually costs
several dollars per digit to build, and involves assembling a
time base, counters, latches, drivers, and the readout (dis-
play) device. But it's easy and inexpensive to build MTI
if you have-a pocket calculator such as the Radio Shack
EC-220 which has the auto-constant feature (most calcu-
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lators do). MTI finds many uses in the
darkroom, at sporting events, for tim-
ing long distance calls, cooking eggs, or
even guarding against sunburn at the
beach. Some of the advantages and fea-
tures of MTI are:

o It’s portable, and battery-operated.

o It has a capacity that’s very large:
9,999,999 seconds, or minutes.

e It counts either up or down.

e The time interval can be interupted
and restarted, without going back to
zero, plus other operating variations.

e You can choose any of four timing
intervals via switches (many more, by
internal adjustment).

e Accuracy is close to one percent.

e It’s easy to build—only four ICs,
six resistors, and two capacitors.

You have to make just one simple
modification to the calculator, and that
doesn’t affect the normal operation of
the calculator in any way.

Check Your Calculator. Before mak-
ing the single modification you need to
use your calculator as the readout for
MTI, you should double-check that
your calculator has the auto-constant
feature (most do) which is necessary
to let it work as part of your MTI.

To verify the calculator’'s counting
operation, proceed as follows:

Press the + and 1 keys, and then
press the = key several times. After the
first time you should get an increase in
the number displayed by one each time
you press the = key. To read upward
starting at zero, enter —, 1, 4+, 1, =
to read 0. Now pressing = will count
up by one, but it'will start at 0.

To make the calculator count down,
enter any number, then press the — and
1 keys. Now each time you press,the —
key, the calculator display will count
down one digit-at a time. All of the
abovesteps take lesstimeto perform than
to describe, and after playing with your
calculator for a few minutes you won’t
even have to think about the sequence.
The timer circuits in the MTI elec-
tronically complete the operation
each second, half-second, minute or
half-minute.

If the above steps all work out on
your calculator you may be assured
your calculator will work as the readout
for MTIL. Go ahead now with the simple
modification to your calculator so it can
display the time intervals as they are
ticked off by MTL.

Calculator Modification. Modification
requires merely adding a subminiature
phone jack which is connected to two
terminals of the circuit board inside the
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terminals
key on .its

calculator.! These are the
which connect to the —
keyboard.

If you have a Radio Shack EC-220
calculator you can follow these modifi-
cation steps exactly. If you are adding
the jack to some other calculator the
steps may be slightly different but the
result is the same—to put the terminals
of the small phone jack in parallel with

JACK FOR
TIMER UNIT

EXTERNAL
AC JACK

#1 LEAD
FROM
TIMER
JACK

Radio Shack EC-200 calculator, back re-
moved, showing the two leads which are
paralleled with = key going to small jack
for. MTI. Note that IC3 mounts on a smaller
board (or DIP mount, with pins bent flat).
Main board is Radio Shack’s 276-151.

the terminals connecting to the = key
of your calculator.

Slide off the battery cover, and re-
move and disconnect the battery. Un-
screw the four Philips screws from the
back and remove the back from the
main body. Locate the rows of large
solder tabs along the left and bottom
edges of the circuit board (see photo).
There are S of these tabs along the left
edge, corresponding to the S5 horizontal
rows of calculator keys, and 4 tabs
along the bottom edge, corresponding
to the 4 vertical rows of keys. Solder a
6'2-in. length of insulated hookup wire
to the left-hand tab along the bottom,
and a 4-in. wire to the other top termi-
nal. Be sure to connect these two wires
as described, and as shown in the sche-
matic diagram. If they are reversed you
won't hurt anything, but MTI won't
work. Similarly, if the two wires which
go from the MTI to the tiny plug which
mates with the jack in your calculator
are reversed, it won't work. So be
careful with the connections.

Finally, mount the jack t6 the top
cover of the calculator, just beneath the
AC power jack (as shown in the top
right-hand corner of the photo) by
drilling a 5/32-in. hole in the top cover
and bolting it on with the nut provided
with the jack. This is best done by
temporarily dislodging the wires con-
nected to the AC adapter jack, position-
ing the added jack beneath it to locate
the hole to be drilled, and drilling from
the circuit board side. Reconnect and
replace the battery, and replace the
back cover. Solder two 10-in. lengths of
insulated wire to the subminiature phone
plug, insert it in the jack, and turn on
the calculator. Set up the calculator to
count, as previously described, and
touch the loose ends of the plug wires
together; each time the wires make con-
tact, the calculator display will increase
by 1. This completes the calculator
modification, and the calculator can be
set aside until you complete your MTIL.

Other Calculators. If you're working
with a calculator other than the one
shown in our modification, determine
which of the two leads from the = key
is the more positive (or less negative).
Be sure to connect the more positive
one to the center connector of the sub-
miniature phone plug.

How MTI Works. The timer circuit
starts when capacitor Cl1 (or C2, de-
pending on the position of switch S2)
is discharged, and the output of IC1 (at
pin 3) is low. At the beginning of a
timing cycle (initiated by pressing S3),
the output at pin 3 goes high, and CI
(or C2) starts to charge up toward the
battery voltage (6 volts) through R1,
R2, and R3 (or R4, RS, and R6).
When the charge on Cl equals 2/3
of the battery voltage, pin 7 of ICl
goes to ground and the capacitor dis-
charges through R2 & 3, or R5 & 6. At this
instant the voltage at pin 3 goes low.
When the charge on Cl has fallen to
1/3 of the battery voltage, the cycle
repeats. Hence the timing cycle con-
sists of C1 alternately charging and dis-
charging between 1/3 and 2/3 of the
battery voltage. Howeler, at the very
first cycle the capacitor is at ground
potential and must rise from 0 volts to
2/3 of the battery voltage, while on
succeeding cycles Cl only has to charge
from 1/3 to 2/3 of the battery voltage.

IC1 Runs Continuously. With switch
S2 in the upper.position IC1 puts out
120 pulses-per-minute (ppm). These
pulses, every halif-second, are counted
in IC2, a divide-by-ten counter, and
also by IC3, a divide-by-12 counter.
When 60 pulses are counted, pin 9 of
IC3 goes high, and a half-minute pulse
is passed through IC4 to the calculator,
if S4 is in the lower position a one-
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minute pulse is fed to IC4 and thence
to the calculator.

If switch S2 is in the lower position,
R4, RS, and R6 cause ICI to send out
pulses at the rate of 120 pps (pulses-
per-second) and half-second pulses
occur, after 60 counts, at pin 9 of IC3.
One-second pulses appear at pin 9 of
IC3 after 120 counts.

Starting and stopping MTI is ac-
complished by S3, which grounds or
ungrounds pins 2 and 3 of IC2 and 6
and 7 of IC3, which are the reset-to-
zero terminals of the counters. The
counters count when these pins are
grounded, and are inhibited from count-
ing (and reset to 0) when these pins
are allowed to go high (are unground-
ed). Note that S3 is a DPDT switch—
since only one set of contacts is needed
for the timer circuit, the other contacts
are available to switch an external de-
vice simultaneously with starting and
stopping the time. The author uses this
set of contacts to turn his enlarger on
and off precisely when the timer is
started and stopped.

Experimenter's printed circuit board from
Radio Shack is convenient mount for MTI’s
parts, which go on the blank, (non-foil
side of board. When you mount the com-
ponents trace all connections carefully,
referring frequently to schematic diagram.

Since both terminals of J1 (at the
calculator) are above ground potential
during switching, connecting either of
them directly to the output of IC3
would interfere with the counting ac-
tion. IC4 provides the necessary electri-
cal isolation between the calculator and
1C3.

Opto-Isolator. IC4 is an opto-isolating
device consisting of two parts. First
there is a light-emitting diode (LED)
which produces light pulses when it is
driven by pulses of current from termi-
nal 8 or 9 of IC3. These light pulses
fall on the base of a light-sensitive
transistor in 1C4, whose output is taken
from terminals 4 and 5 of 1C4. Actually
there is no “output” from 4 and 5 of
IC4. It is built so that light rays from
the LED in it fall on the base of the
transistor, biasing it On or Off. When
the LED is Off (or dark), the emitter-
to-collector resistance of the transistor
is extremely high (effectively an open
circuit). When the LED is energized,

the emitter-collector junction resistance
drops to a moderately low value
(around 1000 ohms). This emitter-
collector junction acts like a diode, and
if voltages of the proper polarity are
applied to the emitter and collector, cur-
rent will flow through the junction. In
other words, it will act like a closed
switch. Since the transistor in the opto-
isolator is NPN, a positive voltage
must be applied to the collector and a
negative voltage to the emitter. In the
case of the Radio Shack EC-220 calcu-
lator = key leads, both of the voltages
are negative (as measured with respect
to the battery + terminals, which is the
ground for this ca?culator). However,
one of these voltages is less negative
(more positive) than the other, and that
one is connected, through the plug, to
the collector of the isolator transistor,
and the other, more negative, voltage
goes to the emitter.

Other Calculators. The MTI output
circuit as shown (using Opto-isolator
IC4) works well with the Radio Shack
calculator and others with = keys hav-
ing similar voltages. However, some cal-
culators have been found to require a
small relay in place of IC4. If this
should be the case (checking first to be
sure that the Opto-isolator is clocking
signals out properly) you can substi-
tute either of two relays for IC4, as
shown in the Parts List.

One is a standard mechanical relay
sold by Radio Shack. The other is
smaller, and costs less, but is not as
readily available. It's a low-voltage, low-
current relay made in the shape of a
little cylinder about 1-in. long by ¥-in.
in diameter, and has stiff wire leads,
about % -in. long projecting from either
end—these are the SPST contact con-
nections of the relay. At one end of the
cylinder, one white and one black
stranded wire, about 2% -in. long pro-
trude—these are the relay coil connec-
tions. Assemble the relay and diode in
place of I1C4, using the IC socket for
convenience. R7 is eliminated, too.

Construction. The circuit of MTI is
built on a Radio Shack experimenter's
circuit board, with the parts placed as
shown. The etched side of this board, in
addition to solder tabs for the IC pins,
has several rows of large square solder
tabs, and 2 bus strips for power Vcc)
and ground. The various components in
MTI are connected by being soldered
to the same square tab, or via jumper
wires soldered between the tabs. These
jumpers are visible in the photo. All the
ICs are oriented so that pin 1 is at the
upper left as viewed in the photo.

The connections between pins 2 and
6, and between 4 and 8 of ICI were
made by burning the insulation off the
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The four ICs, two capacitors, and six resis-
tors mount easily on the non-foil side of
circuit board. Trace out connecting leads
between the parts carefully.

ends; of short lengths of varnish-insu-
lated #28 wire, bending them into a
“U” shape and inserting the ends of the
“U” into the appropriate holes from
the top of the board before soldering
in the IC socket. IC3 is mounted to a-
separate mini-board, which has an ad-
hésive backing, permitting it to be stuck
to the main board. If the Calectro board
shown in the prototype is not available
you may substitute the Radio Shack
printed circuit board listed.

It's a good idea to use stranded hook-
up wire to connect the switches and
the phone plug to the printed circuit
board because it’s much less likely to
break from the flexing and handling
it must take during construction and ad-
justment. Also note that switch S4 must
have a middle position which is Off.

The timer case was made of light
sheet . aluminum, pop-riveted to short
lengths of aluminum angle iron. The
bottom of the case was a piece of
masonfte, and the circuit board, battery
case, and a set of rubber feet mounted
to it with size 4-40 hardware. How-
ever, the case is not essential. You can
build the circuit on the printed circuit
board listed in the Parts List, or even
breadboard it if desired, and place the
calculator on the bench beside it for
connecting it to MTIL

Calibration. When construction is fin-
ishéd plug in the batteries and plug the
subminiature phone plug into the calcu-
lator's jack. Press the + and 1 keys of
the calculator and the Start button on
MTI. R3 and R6 must be adjusted so
the IC1 produces output pulses at inter-
vals of 0.5 second and 1/120 second,
respectively. The divider chain (IC2-
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IC3) will function if it is wired cor-
rectly. The best way to adjust R3 and
R6 is with a frequency counter, but
another method will suffice if no counter
is available. To adjust R3 without a
frequency counter, place S2 in the upper
(min.) position and temporarily con-
nect a jumper wire between pin 3 of
IC! and the center terminal of S4, thus
bypassing IC2 and IC3. MTI will now
count by half-seconds, and you can use
the following method of calibration.
You’ll need a clock or watch with
a sweep-second hand, and some pa-
tience. Set R3 to its midrange and start
the timer. With the calculator display
and the sweep-second hand both within
your field of view, note the calculator
readings at the beginning and end of
30 seconds (60 counts). Better to let

PI TO CALCULATOR

EFIA,
L 4 — 'FJ' i
R
_{ t
TO vec 0 h
- e |
|
1
TO sS4 f1ca SOCKET

Some calculators may require a small relay
in place of IC4. Assemble relay and diode
right in socket otherwise used for 1C4.

the timer run continuously than to try
to start and stop it for a 30-second
period because your own reaction times
will add some definite fractions of a
second to the interval you're trying to
time. Note whether the timer is run-
ning fast or slow, and rotate R3 no
more than a quarter of an inch, and

time another 30 seconds. It will take
several tries to determine which way
R3 must be turned to slow down or
speed up MTI. When you find the R3
position that makes your timepiece and
MTI agree pretty well, try several more
adjustments at a one-minute period.

After something like a dozen ad-
justments my MTI gained less than 1
second in 2 minutes, an error of under
I part in 120. In a subsequent check
with a frequency counter, the period
measured 0.994 seconds (frequency of
1.006 Hz). This reading varied =*I|
count about every 30 seconds.

When R3 has been adjusted aund the
jumper wire is removed, hailf-minute
and one-minute pulses are obtained,
according to the position of S4. Now
you can proceed with the adjustment of
R6.

Place S2 in the lower (sec.) position
and use the sweep-second hand proced-

(Continued on page 100)

(Radio Shack 272-1002 or equiv.)
£2—-0.047-uf, 50-V or more disc capacitor
(Radio Shack 272-1052 or- equiv.)
1C1—-555 Timer chip, TTL (Radio Shack 276-
1723 or equiv.)

1C2—7490 divide-by-10 counter chip, TIL
(Radio Shack 276-1808 or equiv.)
163—7492 divide-by-12 counter chip, TIL

(Radio Shack 276-1819 or equiv.)

IC4—0pto-isolator chip, TTL (Radio Shack 276-
1723 or equiv.)

D1—General purpose diode for shunting coil
or relay. (Radio Shack 276-1620 or equiv.)

R1-10,000-ohm, Y2-watt resistor (Radio Shack
271-000 or equiv.)

R2—15,000-ohm, Ys-watt resistor (Radio Shack
271000 or equiv.)

R3—5000-ohm miniature potentiometer (Radio

TIMING PULSE DIVIDE BY DIVIDE BY 2PPS OR
NETWORKS GENERATOR 10 6 OR I2 , 2PPM
12 PPS
OR 12 PPM /
vee ks OPTO- ISOLATOR
l 29 ( 1 Ica
ON 120 PPM)
o Lo s : ; LG
SI 7 3 14 1] 14 94 05 \7'
PWR]  gs F R4 RTIK , / T0
Bi| 47K is2 | ict | ic2 |2 6/ 1c3 |8 N) 4 CALCULATOR
=evDC 6 | L2 3] % ] 0% 10 | T
R6 R ) 1 01 T l
2 T | elzgdo ¢ F T_Jer
200K SEC I / i \ 5 Pl
ggc;) el ‘*: TQTC%I\#\L\RBL (MATES WITH J1,
= ' START/ gevfce \ BUILT INTO
c2 Tt l STOP CALCULATOR)
047 110 = - _ %
B | e \ ALL CAPACITANCES IN MICROFARADS
\
PPS: PULSES PER SECOND, |20’pps | PPS OR
PPM= PULSES PER MINUTE  OR (20 PPM | PPM
NOTES:
PPS= PULSES PER SECOND,
PPM:= PULSES PER MINUTE
ALL CAPACITANCES IN MICROFARADS PARTS LIST FOR MARK TIME INDICATOR
C1—10-uf, 15-V or more electrolytic capacitor Shack 271-217, Allied Electronics 854-6127, or equiv.)

or equiv.)

R4—68,000-0hm, Y2-watt resistor (Radio Shack
271-000 or equiv.)

R5—47,000-0hm, Y,-watt resistor (Radio Shack
271-000 or equiv.)

R6—500,000-ohm potentiometer (Radio Shack
271221, Allied Electronics 854-6180, if
200K not available)

R7—1000-0hm, Y2-watt resistor (Radio Shack
217-000 or equiv.)

RY1—SPST electromagnetic relay, 6-9 VDC
coil, resistance 500 ohms, current 8-12 mA,
(Radio Shack 275-004 or equiv.), or minia-
ture reed relay SP-37A, available from
Meshna Electronics, Box 62, E. Lynn, MA
01904.

S1—SPST toggle switch (Radio Shack 275-324

S2—DPDT toggle switch (Radio Shack 275-1546
or equiv.)

$3--Push-on, push-off DPDT switch (Radio
Shack 275-1561 or equiv.)
$4—-SPST, center-off switch {Radia, Shack

275-325 or equiv.)

Misc.—Experimenter's printed circuit board
(Radio Shack 276-151 or equiv.), miniature
phone plug (Radio Shack 274-289 or equiv.),
miniature phone jack (Radio Shack 274-275
or equiv.), 16-pin DIP socket (Radio Shack
276-1998 or equiv.), 14-pin DIP socket (Radio
Shack 276-1999 or equiv), mini-mount [C
board (Calectro J4-784 or equiv.), battery
holder for four AA cells (Radio Shack 270-
391 or equiv), AA cells (four required—
Radio Shack 23-468 or equiv.)
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QUENCY DX
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There’s good medium-wave DXing on the standard broadcast
band if you know where to look—and when.

electronics at all, you have fooled

around with DX (long distance) re-
ception of medium wave AM broad-
cast stations. And you probably thought
it quite an accomplishment when a sta-
tion from the opposite side of the con-
tinent showed up on your dial, at least
until you heard about other DXers who
have logged S0 or more countries on
the regular AM broadcast band. How
do they do it? Simple, they chase sta-
tions from the other side of the con-
tinent which lie between. some of
the 10 kHz channels assigned to U.S.
broadcasters by the FCC. For example,
if this evening you tune to 1265 kHz,
chances are at least 50/50 you will
hear Radio Paradise on tiny St. Kitts
in the West Indies—because no other
station in the world operates on exactly
that same frequency!

Caribbean Mini-States. St. Kitts is
one of nine “associate states” which
formerly made up the British Leeward
and Windward Island colonies. Britain
still controls their defense and foreign
policies but all “states” have the power
to license radio stations—and on split
frequencies if they wish. Needless to
say, any group interested in reaching
an international au%ience on the AM
broadcast band in this part of the world
is likely to approach one or more of
these governments for permission to set
up a station. Since Caribbean locations
are not bothered by ionospheric dis-
turbances, they are especially attractive
as broadcasting sites. In fact tropical
locations benefir from such disturb-
ances because they reduce interference
from upper and mid latitude stations.

IT‘s A SAFE BET that if you’re into

by C. M. Stanbury, Il

Radio Paradise is an American-owned
religious station: a great deal of the
money going into international broad-
casting all over, the world these days is
raised by evangelical organizations.
Radio Paradise broadcasts entirely in
English and its schedule includes a
number of programs also heard on U.S.
AM broadcast and shortwave stations.
The operation began in the mid 1960s
as PJD2 on the Dutch .island of St.
Maarten with 5 kw. It switched to the
present 50 kw St. Kitts transmitter just

Glossary of DX Terms

DX-—Distant and/or difficult to hear radio
stations.

DXing--Listening to such stations as a
hobby.

Medium Wave-The band of frequencies
found on your regular AM radio dial,
540 to 1600 kHz.

Split Frequency—The frequencies between
the 10 kHz channels assigned by FCC
for use by U.S. broadcasters.

Communications Receiver--A receiver de-
signed for reception of voice or code
signals frem stations operating in the
various communications services from
1.6 to 30 MHz. i.e. marine radio, point-
to-point, tand mobile, amateur and in-
ternational broadcasting.

Adjacent Channel Interference—Undesired
signals received on one frequency from
a transmitter operating on a frequency
immediately above or below.

Ionospheric Disturbance—Change in the
part of the earth’s outer atmosphere
(ionosphere) that affects transmission
and reception of radio signals.

QSL—A card or letter used to confirm
listener’s reception reports. Also ex-
changed by radio amateurs to confirm

contacts with each other.
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before Christmas of 1972 and, accord-
ing to a report aired by Radio Sweden,
a further power boost is now in the
works. If that happens, U.S. stations on
1260 and 1270 kHz may have some-
thing to complain about.

A second split-frequency station
which the novice DXer can look for is
Caribbean Radio Lighthouse at St.
Johns, Antigua on 1165 kHz. This is
another religious station which went on
the air with 10 kw late in the summer
of 1975. It should be especially good
in the east except in the Wheeling, West
Virginia and Montgomery, Alabama
areas.

Both Radio Paradise and Caribbean
Radio Lighthouse are audible in many
parts of the U.S. on the simplest of
receivers. But if you own a communica-
tions-quality receiver, or something ap-
proaching it, you should also try for
Radio Grenada on 535 kHz, Radio
Dominica on 595 kHz, Radio Mont-
serrat on 885 kHz, and Radio Anguilla
on 1505 kHz. Each of these stations is
owned by its respective government.

Central America. Another major
split-frequency operation in this hemis-
phere with extensive English language
programming is Radio Belize on 834
kHz. Although it has only 20 kw as
compared with Radio Paradise’s 50 kw
Radio Belize is just as widely heard
because there is less adjacent channel
interference. At night in the continental
U.S. and Canada, DXers only have to
contend with WCCO, 830 kHz, Min-
neapolis, and WHAS, 840 kHz, Louis
ville. Belize is the former colony of
British Honduras and currently a Brit-
ish dependency, as are the Caribbean
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mini-states. Belize would be fully inde-
pendent if it were not for neighboring
Guatemala’s claim to the territory. Be-
cause of this situation, Radio Belize,
a government station, could provide
some very newsworthy listening in the
near future.

But the most interesting split-fre-
quency station of all is the one now
calling itself Radio Million. The station
is well-named as it uses a million watt
transmitter near San Jose, Costa Rica
and is the most powerful standard
broadcast station in the western hemis-
phere. Its story began in the mid 1960s
when a Texas broadcaster purchased
pioneer San Jose station La Voz de La
Victor and contracted with Continental
Electronics (best known as a supplier
of high-powered transmitters for mili-
tary purposes) and its Costa Rican sub-
sidiary ELCOR for supply and con-
struction of the present megawatt out-

SPLIT SIX SPECIAL

The first half dozen split frequency stations that every novice DXer should

concentrate on first.

East of the Mississippi

kHz Station
625 Radio Million, San Jose.
Costa Rica

834 Radio Belize, Belize City

1265 Radio Paradise, Basse Terre,
St. Kitts
1525 Radio Peking, Urumchi, China

1554 Radio France, Nice, France

1586 Western Germany Radio,
Langenberg, G.F.R..

West of the Mississippi
kHz Station

625 Radio Million, San Jose,
Costa Rica

655 Radio Nacional de El Salvador,
San Salvador, El Salvador

655 Pyongyang, North Korea

834 Radio Belize, Belize City
1265 Radio Paradise, Basse Terre,
St. Kitts
1475 Voice of Malaysia, Sabah,
Malaysia

let. La Voz de La Victor tested its
newly acquired super power for about
three years entirely in Spanish and
without any visible means of support
such as commercials or listener sup-
ported religious programming. At the
end of 1969 some English religious pro-

826 Kc. 8615 Kc.
Onda Lerga T I D C R Onda Corta
7.000 W. 4.000 W,

La Voz de La Dictor

Proricdod de la
Radiodifusora Diario de Costa Rica, Litda.

Arartaio 3611

‘_"

Son Jose Couta Risa
A C
4
Muy agradecidos por s reporse frha  Octubra e 195 &
L g
Son Sk, Eopta Rica, 5 A8 Foviebra, 193 G d
4( C .
/T onde § =5
/ 4 : . r L
"L”' sl B AN i '5& Lo Marimbo
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- \  Colorful folder shown above is the QSL confirmation
P sent out by La Voz de la Victor in Costa Rica a few

years back. It was a forerunner of Radio Omega,

€ . . . 5
QEVE e s whose QSL is shown below, with one from Belize,
h“\0 ST o ¥ .
AL (formerly British Honduras).
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.
Date:
October 30, 1974 Dear Mr. Stanbury:
e st Thank you very much for your Tport on cur Radlo OMFGA. 625 Kha.
-3 e
3 ¥ At present. we are workeng with a 2.5 KW transmitter manufactured
b3 by our head company, Flectronic Corporition, San José, Coeta Rica.
o8 In two or three weeks. though, we will be substituting this smmil
¥ “,:\\ equlpment for a 50 KW tranemitter. aleo manufactured by FLCOR |
21 o Consequently. we would appreciate any rrports on Omega in & month
a ovey Mr. C. M. Stanbury Il or eo.
b B A0
wie* vt We are pleased to inform you that the 1. 000. 000 watt transmitter
77 which operated In our frequency. 625 Khr., balonge now to Continen-
WBAR ’ tal Flectronice from Dallas Texas. Shoald you be interestad any
. | o further. we would be willing to furnish additional information since
w ¥ ELCOR, who acted as eubcontractor in this megawatt praject, {s
very well acquainted with [te details.
Very traly youce,
From
Colina de Jiménes
Dirdctor. Radic OMEGA
ot %
o
s r . D — e T -

gramming was aired on a trial basis,
then the whole operation disappeared
from sight.

But during the first half of this dec-
ade ELCOR continued to hold down
625 kHz with its own station, Radio
Oimega, -which first used 2.5 kW and
then a 50 kW transmitter, while Con-
tinental tried to negotiate the sale or
lease of the megawatter. As “Omega”
means the end, or the ultimate, Radio
Omega was certainly well named in
light of what came next. Radio Million
made its first official broadcast this year
during the early a.m. hours of March
8. It was a test conducted in coopera-
tion with two DX organizations, the
International Radio Club of America
and the National Radio Club. The
broadcast consisted of ID tapes in Eng-
lish, Spanish, and Portuguese.

This was a major milestone in DX
history. It is the first time that a million
watt standard AM broadcast station is
known to have put on a program es-
pecially for DXers. In 1971 a similar
transmission from Voice of America,
Okinawa on 1178 kHz was reported,
but VOA subsequently denied making
any sort of special transmission for a
radio club. What happens now with
Radio Million? Tune in and find out.

More Latin American. Splits. Even
with only 2.5 kW, Radio Omega was
occasionally heard in Canada and the
U.S. on communications quality re-
ceivers. And when it went to 50 kW,
Radio Omega became almost as widely
heard as Radio Paradise and Radio
Belize. The truth is that there are so
many Spanish speaking split-frequency
stations which you might log that we
could fill a book with them. Elsewhere
in Central America, for example, you
could go after Radio Nacional de El
Salvador on 655 kHz, Radio Aero-
puerto Internacional, San Pedro Sula,
Honduras on 1085 kHz, and Radio
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Paraiso, at Paraiso (pronounced “Para-
ee-s0”), Honduras on 1163 kHz, after
Caribbean Radio Lighthouse signs off at
2100 BST, and until Radio Paraiso
itself goes off at 2200 EST.

In South America one can DX all
the way to the equator, and beyond,
depending upon your receiver. Some of
the better prospects include Radio Na-
cional del Peru at Lima on 854 kHz
(a potential Latin American hot spot),
Radio Suceso Guayaquil, Ecuador on
995 kHz, and Radio Caaguazii, Coronel
Oviedo, Paraguay on 645 kHz. The
later operates ail night.

Transoceanic DX. We have already
mentioned the VOA’s 1178 kHz Oki-
nawa megawatt transmitter, and this
can be heard on the west coast of North
America with a comparatively good re-
ceiver. But there are other powerful
Asian splits which can’ be heard on
much simpler receivers. Topping the list
are the North Korean outlets on 655
and 877 kHz. The power for these is
unknown (the Pyongyang government
won’t even verify their reception) but
it is probably somewhere in the 500-
1000 kW range. Others to watch for
include the Soviet home service relay
at Vladivostok on 1376 kHz, and the
600 kW, 1475 Voice of Malaysia relay
broadcasting to the Philippines  and
Indonesia from the Malaysian state of
Sabah on the island of Borneo.

Okinawa, North Korea and Vladi-
vostok have probably been logged in
eastern North America but circum-
stances were such that none of the
DXers involved (including the author)
were able to positively confirm what
they heard. But one far east split which
is definitely heard east of the Mississippi
around sunset is Radio Peking's mega-
watt relay in western China (Urumchi
state) which beams programs to the
Soviet Union on 1525 kHz. The Rus-
sians operate several high powered
transmitters of their own around 1525
kHz designed to interfere with Radio
Peking and these are also heard in
North America.

Finally, there are at least three Euro-
pean splits which regularly punch their
way through to east coast AM dials.
They are West Germany's Westdeut-
scher Rundfunk (WDR) 800 kW trans-
miter at Langenberg on 1586 kHz,
the 300 kW France-Inter station at
Nice on 1554 kHz, and Emisora Na-
cional de Radiodifusao at Lisbon, Por-
tugal with 135 kW on 665 kHz. These
three stations .operate all night Euro-
pean time which means they  might be
heard anytime during the evening EST
—depending again, as with all split-fre-
quency DX, upon the listener’s local
interference picture. a

e/l
checks
out the...

PIONEER TP-900
FM STEREO CAR RADIO

{"] Most auto tape players are pretty
much alike—that is, within the same
price range they generally have the same
features and performance, and many of
them are just about identical. But if you
try to add an FM radio to the tape
player to provide full-function car lis-
tening enjoyment, the performance is
often less than good because the FM
section is not much better than a cheap
AM radio.

Now comes a surprise—and it’s a
pleasant one. Those who want high
fidelity listening which approaches what
they have in their own home component
setups need look no further than the
nearest Pioneer auto-stereo display—be-
cause Pioneer has combined an ex-
tremely sensitive high-performance FM
stereo radio with a good 8-track tape
player. Designated the TP-900, this new
Pioneer car set actually outperforms
many high-fidelity component tuners
and receivers presently in home use.

Tape Player Features. Getting the
tape player out of the way first, you’ll
find it has two generally uncommon
features for an auto 8-track. The first
is Fast Forward, which permits you to
skip ahead—if you want to listen to a
selection near the end of the program
you don’t have to listen to everything
before the desired selection. The sec-
ond unusual featifre is- Repeat. If you
want to hear one program track re-
peated, just press the Repeat switch and
the program will play cbntmuously until
you release the switch or turn off the
player.

FM Radio Section. Moving on to the
FM radio section we find performance
that puts many a home receiver to
shame. It has a measured IHF sensi-
tivity of 0.6 uV at the 75 ohm coaxial
input, and full limiting is attained with
only 1.4 uV. Great? Yes, but there’s
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more to come. Full 60 dB of quieting
is attained in the mono mode with 1.8
uV.,, a signal level most stereo car
adios can’t even receive, let alone re-
ceive as dead quiet. As for stereo, 55
dB quieting—which is the hi-fi standard
for excellent stereo reception in the
home—is attained with only 32 uV
input!

This means that as the FM reception
fades up and down you will hear very
good to excellent reception on the
Pioneer TP-900. If the signal level
should start to fade below the level that
produces excellent stereo reception, the
radio automatically switches to mono
so the high frequency noise components
are blended, and therefore unheard.
Automatic stereo switching took place
at 17 uV—obviously much higher than
the minimal 1.8 uV that produces noise-
free mono reception. The worse-case
stereo separation measured 34 dB,
which though not as high as the 40+
dB we've come to expect from high-
performance home tuners, is still greater
than the almost 30 dB separation re-
quired by the FCC for the stereo trans-
mitters. An FM mute keeps interstation
noise from grinding in your ears.

To resolve the problem of overload
and cross-modulation caused by ex-
cessively high signal levels received
when you drive near an FM transmitter,
the TP-900 has a DX-Local sensitivity
switch that provides optional 20 dB at-
tenuation ahead of the RF amplifier.

Finally, the FM selectivity is not only
excellent for an auto radio, it is ex-
cellent by home hi-fi standards. Through
the use of crystal IF filters the TP-900
is“virtually immune to alternate channel
interference under normal operating
conditions—when you tune in a station
you hear only that station, not some

(Continued on page 91)
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Take one low-priced cabinet enclosure kit, select two or
three speaker drivers plus a crossover network from a
jam-packed catalog, and assemble your very own
Mark | loudspeaker system in a couple of hours.

by Herman Johnson

50

by assembling your own speaker

enclosure kit the way you like it.
That’s right! It's all possible because
Radio Shack’s 40-1960 enclosure kit
includes adaptors permitting a wide
choice of driving units (woofer, tweeter,
and midrange) and crossover networks.
The enclosure is easy to assemble and
looks as good as any speaker you will
find in any high fidelity store or audio
salon. The finish is wood grain vinyl
that will take more punishment and
mishandling without showing it than a
real wood-finished cabinet. The kit ac-
commodates a great variety of drivers to
make widely differing systems. This is
due to the design of the speaker baffle
board with cutouts which may be
changed using adaptors and covers for
each of the openings. All hardware
(nuts, bolts and screws), assembly and
mounting instructions, and a sub-baffie
for mounting a grille cloth are included

YOU CAN FURTHER ENJOY the kit habit

in the kit. The instruction manual sup-
plied illustrates some of the combina-
tions of drivers which can be used with
the enclosure. This article explains a
few details not covered explicitly in the
manual, and lists the components for
three recommended sets of components
which will give good sound when used
with this enclosure kit.

What's included. When you open the

it package, you'll see that the cabinet
parts, speaker baffle and back closure
panel are all made of particle board.
The cabinet material and the baffle are
S&-in. thick. The back panel is “2-in.
board. You should seal all of the ma-
chine-cut panel edges and cut-outs in
the baffle and edges of the back with
clear resin sealer to prevent flakeoff be-
cause cut edges of particle board are
soft and flaky. Also seal inside the front
groove (baffle recess), the recessed edge
for the back panel and the surfaces of
the 45-degree mitre cuts that form the
cabinet corners. The cabinet parts, top,
bottom, and sides are joined into one
piece, held together by the vinyl veneer.
When you fold the cabinet to its rec-
tangular shape (see Fig. 1 of the in-
structions), you should tape all of the
outside corners with masking tape to
reinforce the 90-degree bends of the
vinyl, while you are handling the pieces.
The corners must open up for insertion
of the speaker baffie into the groove. It
is best to prepare the baffie for speaker
mounting before it is inserted into the
cabinet.
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The speaker baffle has pre-cut open-
ings of 11-, 5-, and 3-in. diameters for
woofer, midrange, and tweeter drivers,
respectively. Two adapters are furnish-
ed to fit over the 11-in. opening for
mounting an 8- or 10-in. woofer and
two are supplied for mounting 4- or
5-in. midrange units. A 4-in. blanking
cover is included to close the tweeter
opening if necessary. All of the adapters
are made of Y&-in. hardboard. The in-
side dimensions of the cabinet are 13-
inches wide, by 224 -inches high, by
8% -inches deep—a volume of almost
1Y2-cubic feet. This volume is a bit
small for a 12-in. driver considering the
units available to the home constructor.
Hence, my recommendation is to install
an 8- or 10-in. woofer in the large open-
ing using of one of the adapters. The
adapter cut-outs have been punch-cut,
so it is a good idea to smooth their cut
edges with sandpaper.

Mounting drivers. You should mount
all the components on the front baffle
board—from the front, and seal up the
back of the cabinet by gluing it in
place permanently. This will ensure that
the enclosure remains airtight. Front
mounting the drivers instead of screw-
ing them to the back of the front baffle
has two advantages.The drivers displace
a bit less volume inside the enclosure
when mounted this way, and they are
much easier to remove for checking or
replacement, if replacement should be
required. Sufficient space is available
between the front of the enclosure and

BOTTOM

REAR
PANEL PANEL
CABINET N\
COVER
(IF REQUIRFD) TERMINAL
STRIP

ADAPTERS (IF
REQUIRED)

SUB-BAFFLE
FOR GRILL CLOTH

Exploded view of Radio Shack 40-1960 universal speaker enclosure kit. Various
adapter plates permit variety of different size drivers to be used (Note that the

drivers shown here are not included in this loudspeaker enclosure kit).

the baffle for mounting adapters on the
front face of the baffle, and to clear the
grille material.

Small nails are supplied in the hard-
ware package with the suggestion that
adapters be centered over the openings
and nailed to the baffle. However, nails
do not hold in particle board as well as
screws and centering an adapter over
an opening is easier said than done. A
better way is to screw the adapter to
the baffle through holes located 45-
degrees away from the pre-punched
speaker mounting holes in the adapters.
Particle board is smooth-faced on both
sides while hardboard is smooth-faced
one side, embossed on the other side.
The smooth faces butted together will
provide a good seal for air-tightness,
when secured by four (4) screws.

—FLEALISTIC.
3 way CROSSOVER
NETWORK
q B St TwELTe
¥ -
-
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@ @ LOUDSPEAKER KIT

3-way systems. For a 3-way speaker
system, one of the two round adapters
permits mounting a 4- or 5-in. midrange
speaker in the 5-in. diameter opening in
the baffle. Or, a 6-in. midrange unit can
be mounted in this opening. One adap-
tor has a 7-in. outside diameter with a
3% -in. cut-out, while the other adaptor
has a 9-in. outside diameter with a 4-in.
cut-out. Preparation of either of these
adaptors is identical except that the hole
centers should be 6-inches apart at 45
degrees from the prepunched speaker
mounting holes. ;Since these parts are
round, it is a bit more difficult to locate
the hole centers for mounting to the
baffle. The important thing to observe
is to keep the four holes one-half-inch
outside the baffle opening and 90 de-
grees apart. A penciled layout on paper
placed over the round adapter will per-
mit making the hole locations accurate.
Mark one of the four holes to insure
they line up correctly.

Midrange tones are the easiest to re-
produce, and that is one reason even
small 4- or 5-in. cones can do a good
job with this part of the audio spectrum
as part of a thtee-driver system. At high
volume levels these units are often so
loud compared to the woofer and the
tweeter that they overbalance those
drivers. That’s why a midrange control
is often installed to lower the midrange’
sound level.

Figure (2 in the instructions shows
how to mount a horn tweeter or a cone
tweeter, depending on how much money
you've decided to spend and the kind of

NON-POLARIZED
CAPACITOR

sl

WOOFER

INPUT FROM
AMPLIFIER

TWEETER [

Two-driver speaker system, with simplest
possible crossover network—a capacitor to
block lows from the tweeter.

52,

FROM Iﬂ E} LJ
CROSSOVER
NETWORK
TWEETER OR MIDRANGE
2
e AMAMA- e
3
$ 0
TWEETER
INPUT b2 OR
MIDRANGE

Top sketch shows how to connect a level
control for adjusting output of a tweeter
or midrange driver. Lower diagram is sche-
matic of same. May also be used to control
remote speaker system volume.

sound you prefer. The tweeter opening
is a 3-in. opening which will take many
dome tweeters and plenty of the smaller
cone units which are on the market.
The horn tweeter which is one of our
choices unfortunately won't mount from
the front here, but it can be accessible
through the woofer opening.

2-way systems. For 2-way systems,
the 3-inch opening is covered up with
the 4-inch cover by four screws or se-
curely. glued. The 5-in. opening is then
used for the tweeter because it provides
space for front mounting, similar to the
previously-described mounting for woof-
er and midrange components. The Ya-
in. hard board ring centers the unit and
moves the mouth of the horn back flush
with the face of the 7-in. adaptor. All
speaker components should, whenever
possible, be mounted with their front
faces flush with the front face of the
baffle, to avoid the tunnel effect caused
by the thickness of the baffle. Most
high-quality tweeter units can be mount-
ed directly on an adapter.

General. It is good practice to drill a
pilot hole for each screw, drive the screw
in part way to start threads and then
remove the loose displaced material
around the hole. This is very important
when sandwiching parts together, (hard
board to particle board). Holes drilled
through the material must also be clean-
ed, particularly on any side that is to be
mated to the face of another material.
A countersink turned by hand does the
job nicely.

Caulk all joints with a non-hardening

compound such as Mortite to make it
air tight. The back can be made air
tight, for removal, by installing %-in.
(self-stick) weather stripping to the re-
cess provided.

At least 50 percent of the surface
area inside the cabinet should be lined’
with one-in. glass wool (common grade
fiberglass insulation) on the top, one
side and one the back. The purpose of
this acoustic damping is to eliminate
any midrange reflections that might in-
troduce unwanted coloration to the re-
produced sound. Spots of glue will hold
the fiberglass in place.

Front Grille. Cut your grille cloth
material about 2 inches longer and
wider than the sub-baffle that is furnish-
ed in the Kit, and staple it to the back.
Glue one-in. square pieces of hard
board or card board in the upper cor-
ners of the baffle for mounting the
Velcro retainers for the grille. Or if you
prefer, a sculptured foam grille is -avail-
able (Radio Shack No. 40-1946). You
can cut it to fit over the entire length
and width of the cabinet if desired to
obtajn a “modern” look.

Stiffen Rear Panel. The only weak
part of this cabinet is the ¥2-inch back
panel. The back should be reinforced
by sandwiching a piece of ¥ or Y2-in.
Celotex (building board) 123 -by
2158-in., centered on what will be the
inside face of the back. Liberally coat
both surfaces with glue (furnished in
the kit) and weight it down until dry.
High acoustic power is generated inside
an enclosure at high, sonnd volume lev-
els, that will cause a '2-in. back to
vibrate. A buzzing panel colors and ab-
sorbs low frequency sound. The Celotex
reduces the volume slightly but it stiffens
the back. Drill a small hole through the
Celotex when you mount the terminal
strip on the back for wiring.

If you want to experiment, you can try
using a 12-in. woofer with as low a free-
air resonance as possible, and comple-

Enclosure kit with drivers on baffle board,
ready to close 'up.
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ment it with the tweeter and mid-range
driver suggested in the list at the top of
the next page. The crossover network in
that list has nominal, crossover frequen-
cies of 500 and 330 Hz, so just about any
woofer will be good for use with these
two other drivers (tweeter and mid-
range). Consult the specs of the woofer
maker carefully before you purchase
any woofer other than those listed here.

Three good systems. Three Jloud-
speaker systems which can be put to-
gether in this enclosure are described in
the paragraphs which follow. They are
not by any means the only groups of
components you could put together, but
they are made up from driver units
which are readily available and which
have been tested to see that they work
well together.

System 1. Radio Shack’s enclo-
sure instructions suggest a basic two-
way system which uses a 10-inch woof-
er (Radio Shack 40-1331, priced
around $17) connected in parallel with
a horn tweeter (Radio Shack 40-1274,
priced about $16). The tweeter is more
efficient than the woofer, but use of a
one uF non-polarized capacitor (Radio
Shack 272-996) in series with the tweet-
er pushes the crossover frequency up
rather high, and reducing the output of
the tweeter. Thus the two speakers are
fairly well matched. Low-frequency
sound is good at low volume levels and
the high frequencies are excellent.

System 2. An improved system
using the same woofer and tweeter as in

a 4-in. full-range speaker (Radio Shack
RS-40 1197, priced at $10) to handle
the mid-frequencies. The three drivers
are connected using a crossover network
(Radio Shack number 40-1339, listed
for $10) in place of the simple one-uF
capacitor of system number one. A plas-
tic cover must be installed over the back
of the 4-in. unit to isolate its cone from
the acoustic power generated by the
woofer. A flanged plastic dessert bowl
large enough to clear the back of the
4-in. unit is ideal. Screw it to the baffle
with four 6 x 3%-in. self-tapping screws.
A tiny hole must be punched in the side
of the cover for hook-up wire. The net-
work provides frequency division at
500 and at 3300 Hz. Hook-up instruc-
tions provided with the enclosure per-
mit this hookup with or without con-
trols for midrange and tweeter output.
It is recommended that the crossover
network be installed inside the cabinet
on the bottom near one side to clear the
woofer. Access to controls (if used) can
be had by removing the woofer adapter.
Once the controls are set it is not likely
that they will need to be changed. Pow-
er handling is up to 20 watts. This is
an excellent system for home use at low
volume levels.

System 3. System 2 can be im-
proved so that it will handle consider-
ably more power by substituting a heav-
ier woofer for the one used in Systems
One and Two. This is a heavy-duty
Philips woofer which costs $28, about
$12 more than the first woofer. How-

MATCHED LOUDSPEAKER COMPONENTS

System One
10-inch woofer, Radio Shack 40-1331 $15.95

Horn tweeter, Radio Shack 40-1274  $16.95
1-uF non-polarized capacitor,
Radio Shack 272-996 $ .69

System Two
Woofer and tweeter same as above
Add 4-inch cone for midrange
(Radio Shack 40-1197)
Use 3-way crossover network in place
of 1-uF capacitor (Radio

5 995

Shack 40-1339) $14.95
System Three
Improve System One or Two by

substituting heavy-duty woofer,

Narelco AD10100/W from McGee

Radio, 1901 McGee St., Kansas

City, Mo. 64108 $39.95 each

two for $64.00

Universal speaker enclosure kit,

Radio Shack 40-1960 $24.95
Level contro! for midrange and/or

tweeters, Radio Shack 40-980 $ 3.89
Optional sculptured grille, w/easy-

mount Velcro attaching tabs,

Radio Shack 40-1946 1 L

tem by using .a less expensive tweeter
(Radio Shack 40-1909, $6.00).

There are many other good woofers,
tweeters, and midrange drivers which
can be mounted in this enclosure Kkit.
The better the drivers, the better will
be the sound you get, provided you
match the volume level of the drivers
using the level controls. Above is a list
of some of recommended components

System 1 can be assembled by adding ever, you can save money on this sys- for installation in the enclosure. |
[ ]
SAFFLE
34225
Left photo shows completed enclosure kit without drivers installed, and without any of the adapters which are supplied. Next is the front
baffle with adapter for the 12-inch woofer opening to permit use of a 10-inch woofer, and an adapter to permit use of a 4-inch midrange
in the 5-inch opening. Right hand picture shows how the optional sculptured grille snaps into place, using Velcro push-on hoiders which
attach to board with staples. Remaining picture shows baffie with the drivers installed in adapters.
] B
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Now. T, learn more about electronics

with HEATHKIT

From Heath—the company that designs and
develops the world’s finest electrenic kits—a new
and better way to learn!

Whether you're a hobbyist who's always wanted to learn more—really

understand electronics—or an engineer or technician wanting to "brush '
up" on up-to-date theory and practice, these new Heathkit Programs are

for you

Step-by-Step Learning!

These revolutionary new Heathkit Programs let you master electronics A

step by step at your own pace . . . using the newest programmed learning
technigues...recognized by experts as the easiest, quickest'way to learn.

Each Program comes complete in a sturdy loose-leaf binder . . . with
comprehensive text material . . . audio recordings to reinforce key points
. self-evaluation quizzes to help you test your understanding . . . plus

aII the parts you'll need for experiments that give you valuable “hands
on" experience! The optional Heathkit Experimenter/Trainer is specially
desngned to help you perform all the program experiments. And once
you've completed the program you can use the trainer to breadboard
your own projects.

When you finish a program, you're entitied to take an optional final
exam for a Certificate of Achievement and Continuing Education Units
(CEU’s) which are nationally recognized as credits for adult continuing
education.

Get Started Now — it’s Easy!
Dig into one of the exciting new Programs now and you'll want to con-
tinue learning . . . the Heathkit way!

INDIVIDUA L
LEARNING
M

PROGR.A

Prices subject to change without.notice
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faster...easier...at lower cost...
Electronics Learning Programs!

Learn Electronics
Fundamentals-step by step!

Program 1: DC Electronics

Covers electron theory, voltage, resistance, Ohm’s Law,
magnetism, electrical measurements, network theorems,
inductance and capacitance. Program includes all texts,
records, 56 parts for 20 experiments. Average completion
time, 20 hours. (2.0 CEU Credits)

OROER. BEBTET, 5 i g s b e toeiin $3995

Program 2: AC Electronics

Covers sine waves, inductive and capacitive reactance,
impedance, phase shifts, transformers and filters, tuned
circuits, AC measurements and more. Includes all text ma-
terials, records, 16 parts for 8 experiments. Average com-
pletion time, 15 hours. (1.5 CEU Credits) Requires prior
knowledge of DC electronics or completion of Program 1.

ORDER EE-3102............ $3995

Program 3: Semiconductor Devices

Explains basic semiconductor theory, diodes, bipolar tran-
sistor operation, SCR’s, FET’s, thyristors, digital and linear
IC’s, LED'’S, opto-electronics and much more. Program in-
cludes all texts, records, 11 parts for 27 experiments. Aver-
age completion time, 30 hours. (3.0 CEU Credits) Requires
prior knowledge of DC and AC electronics or completion

of Programs 1 and 2.
ORDER EE-3103...... /e $3995

HEATHKIT EXPERIMENTER/TRAINER

Specially designed for use with the Heathkit Learning Programs
above, the Experimenter/Trainer helps you perform the projects
quickly, efficiently . . . ideal for breadboarding your own design
projects. With solderless breadboard sockets, sine and square
wave sources and dual-variable power supplies, Has built-in 1k
and 100k linear potentiometers plus center-tapped power trans-
former secondary to provide 30V rms, 80 Hz for line experiments.

... 5599

ORDER KW ET-3100, 7. oo e+ eleblo e

ORDER NOWAND SAVE!

Order your Heathkit Experimenter/Trainer ET-3100 with Program
1, 2 or 3 above and

SAVE 9%

Buy all three programs with the ET-3100 Trainer and

SAVE *24%

See coupon for full details—then mail your order today!

CIRCLE 1 ON READER SERVICE COUPON

\

& DIGITAL

TECHNIQUES

!
An advanced program for the experi-

enced experimenter or en?ineer—-
covers digital fundamentals, infe-
grated circuits, Circuit design, TTL.
ECL, CMOS, PMOS. NMOS, SS1, MSI,
L8}, ROM's, PLA’s, microprocessor
theory, binary numbers, Boolean
algebra, Jogical and practical appti-
cations and more. Program Inciudas
texts, records and 44 parts for 24

Heathkft Digital Design Experiment-
er/Trainer—performs all the experi-
ments in your Digital Technigugs
Program . .. and helps you build and
test your own projects. Has solder-
less breadboard sgckets, four binary
data switches, two *'no-bounce’”
switches to pulse logic circuits, 3-
frequency pulse clock gensrator,
four LED's for visual ingication of

experiments. Average completion
time, 40 hours. (4.0 CEU Credits)
Requires thorough knowledge of DC,
AC and Semiconductors or comple-
tion of Programs 1, 2 and 3.

logic states, three regulated power
supplies. Accommodates up to eight
14- or 16- pin dual-In-line IC’s, alse
24-, 28-, and 40-pin DIP’s.

{
ORDER DIGITAL TECHNIQUES PROGRAM & TRAINER. .. .. $1 09 95 j
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HEATH IM-17 VOLT-OHM METER

All Electronic Learning Programs require a VOM to
make electrical measurements. We suggest the
Heath IM-17 as the ideal “‘all-purpose” unit. All
solid state with FET input for better accuracy. Portable
battery operation, zero and ohms adjust, accessory
probe jack. Comes with DG polarity switch, three test
leads; batteries not inciuded. Easy 3.hour agssembly.

ORDER KIT IM-17 ...$299%

HEATH COMPANY

Dept. 139-21, Benton Harbor, Michigan 43022

Schlumberger

Gentlemen: Please send me the Electronics Learning Programs checkéd:

{0 Experimenter/Trainer (ET-3100) with any one Program checked below at the
special price of only $89.95 plus $3.00-shipping & handling.

O EE-3101 ] EE-3102 [0 EE-3103

1 Experimenter/Trainer (ET-3100} with all three Programs (EE-3101, 3102, 3103)
at the special price of just $154.95 plus $3.50 shipping & handling.

{1 The Program(s) checked below at $39.95 each plus $1.50 shipping & handling
per program.

] EE-3101 [J EE-3102 [J EE-3103

[ Digital Techniques Trainer (ET-3200) and Digital Techniques Program
(EE-3201) at only $109.95 plus $3.00 shipping & handling.

[ Also send VOM KIT IM-17 tor $29.95 plus $1.50 shipping & handling.
Michigan resldents add 4% sales tax
| enclose {7] check [] money order far S
{J BankAmericard Acct. No
[ Master Charge Acct. No g
[ f Master Charge, include Code No. = i

___; or, Charge to my:
Exp. Date

Exp. Date.

Signature: X e - e - =

Name (please print} = —

ADDRESS.

CITY _ P T —— STATE e ZIP L=

Elementary Electronics CL-606
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o E. F. Johnson Messenger 132
« Nuvox CB-7000

« Realistic Navaho TRC-57
« Regency CR-123
e Tram Diamond XL-5

{] Beginning with this issue, ELEMEN-
TARY ELECTRONICS will regularly pub-
lish test reports 'on current CB trans-
ceivers. Only those models with FCC
type acceptance and now on dealers
shelves will be included in CB Xcvr
Checkout. We do not test prototypes or
one-of-a-kind sets because the perform-

ance of the final production model you
purchase might well be different from
that of the tested unit. Those CB trans-
ceivers which are “stock standard” have
been thoroughly tested and checked,

-~ and you can depend on our test results

and reports before you put your money
on the counter.

If you don’t find the particular unit
you are interested in reported on here,
check the newsstands for the 1976 CB
Buvers GUIDE which contains reports
on more than 120 different CB trans-
ceivers, or look for the next edition of
the CB YEARBoOK which will be on the
stands in mid-November, 1976.

ik m»"“/

CIRCLE 48 ON READER SERVICE COUPON

e E. F. JOHNSON MESSENGER 132

$259.95 (E. F. Johnson Co.)

General Description: A 23-channel
AM desk-intercom styled transceiver
for mobile, base, PA operation. Has
telephone type handset. Power supply
12 VDC with negative ground and
117 VAC. Overall dimensions are
4% -in. h x 13-in. w x 8% -in d. Front
panel controls and switches for Chan-
nel Selector, Volume, Squelch, Hand-
set/Speaker, PA/CB. Standard acces-
sories are microphone, all crystals,
mobile mount, DC power cable.
Receiver Section Test:

Input Sensitivity 1.3 wV
Adjacent Channel Rejection ... 58 dB
image Rejection 17 dB
AGC Action 9 dB
Input Level for SS 50 uV
Transmitter Section Test:
RF OQutput 3.6
Modulation to 85% yes
Refative Sensitivity for 85%
Modulation —21 dB

Modulation Limited to 100% yes
Editorial Remarks: The Johnson Mes-
senger 132 has a relative reading S-
meter, internal transmitter tuning, ex-

58

ternal/PA speaker jack, S/RF output
meter. Push-to-talk switch on handset.
Lifting handset can mute speaker. ®

o REGENCY CR-123

$359.00 (Regency Electronics, inc.)
General Description: A 23-channel
AM/SSB transceiver for mobile, PA
operation. Variable tuning =600 Hz
provided (clarifier). Power supply 12
VDC with positive or negative ground.
Overall dimensions are 2%2-in. h x
7V2-in. w x 10%-in. d. Front panel
controls and switches for Channel Se-
lector, Volume, Squelch, Clarifier,
AM /1SB / USB, PA /CB, Noise
Blanker, Local/DX. Standard acces-
sories are microphone, all crystals,
mobile mount, DC power cable.

CIRCLE 47 ON READER SERYVICE COUPON
Receiver Section Test:

input Sensitivity 2.0 wV
Adjacent Channel Rejection 48 dB
Image Rejection 48 dB
AGC Action 9 dB
Input Level for S9 100 oV
Transmitter Section Test:
RF Qutput .. 3.8 watts
Modulation to 85% yes
Relative Sensitivity for 85%
Modulation —17 dB

Modulation Limited to 100% yes
Editorial Remarks: The Regency CR-
123 has a relative reading S-meter,

internal transmitter tuning, double
conversion, external and PA speaker
jacks, S/RF output meter. E

CIRCLE 49 ON READER SERVICE COUPON

e NUVOX CB-7000

$179.95 (Nuvox Electronics Co.)

General Description: A 23-channel
AM transceiver for mobile, PA oper-
ation. Delta tuning =800 Hz pro-
vided. Power supply 12 VDC with
positive or negative ground. Overall
dimensions are 2 7/16-in. h X 6'2-in.
w x 9%2-in. d. Front panel controls
and switches for Channel Selector,
Volume, Squeich, Delta Tune, PA/
CB, ANL. Standard accessories are

microphone, all crystals, mobile
mount, DC power cable.
Receiver Section Test:
Input Sensitivity 0.8 &V
Adjacent Channel Rejection ....... 47 dB
image Rejection 38 dB
AGC Action 3dB
input Level for S§ . 320 uV
Transmitter Test Section:
RF Output . 3.7 watts
Modulation to 85% _.yes
Relative Sensitivity for 85%
Modulation ... —20dB

(Continued on page 96)
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OST ELECTRONIC DEVICES can be
M divided into either analog (linear)

or digital circuitry. Digital cir-
cuits operate largely by means of
switches—which are most of the time in
one of two quite different states (high
or low, plus or minus, or one of two
substantially different voltage levels).
Analog, or linear, circuits generally
function by amplification (or reproduc-

tion) of signals i as nearly an' exact ~

manner as practical. That is, signals
within the circuit(s) are changed, am-
plified, or transformed according to an
infinitely small series of changes of one
or more input signals. This is the kind
of circuit which we most often run into
outside of digital devices, and it is in
these circuits that the operational am-
plifier is most frequently used.

Operational amplifiers were devel-
oped into practical devices in the Fif-
ties, and first found their applications in
scientific and industrial instruments,
where their ability to amplify, add,
subtract, multiply, or divide by precise
quantities was valuable. Those op amps
used vacuum tubes, of course, and re-
quired the usual accompanying capaci-
tors and resistors. With the coming of
integrated circuitry in the Sixties op
amps began to appear in chip form,
and today op amps are used in circuits
almost as readily as individual tran-
sistors.

How Op Amps Work. If you're new to
operational amplifiers, which everyBody
calls op amps, you can get a good basic
course in how they work and what they
can do by reading articles ELEMENTARY
ELECTRONICS has run in the past couple

of years—“Op-Amp and Diode Cir-
cuits,” pages 47-50, Nov./Dec. 1974,
and “Op-Amp Insights,” Sept./Oct.
1975.

Briefly, an op amp has two inputs,
one output, and plus and minus power
supplies (most often 415 and 15
volts). The inputs are called the plus
and the minus input, or the inverting
input and the non-inverting input. If the
op amp is to be used as a simple ampli-
fier the non-inverting input (usually) is
grounded. In addition, the op amp has
feedback from the:output to the invert-
ing input, and the amount of feedback
is precisely controlled, generally by
careful selection of the value of the
feedback resistor. The amount of feed-
back determines the amount of gain of
the op amp in any particular circuit.

In recent years, then. op amps have
become one of the most important
building blocks in many circuits. They
are produced in IC form at low cost,
and are readily available on the surplus
market, often for less than 10 cents a
piece. in quantities, and untested—as is.

When you buy a bunch of op amps
at a good price from surplus houses,
most of them will turn out to be per-
fect. and you can use them as well as if
they’d been bought from the factory,
individually sealed and guaranteed (at
much higher prices, of course). It's
therefore necessary 10 have an easy way
of testing op amps before they're put
into working devices.

One way to test an op amp is to plug
it into a typical circuit, feed it a signal
and observe both the input and output
signals on an oscilloscope. Since this
takes a fair amount of time (and a
generator as well as a 'scope). a simple
plug-it-in, go/no-go tester has been de-
veloped by this writer, and you can
make one just like it at low cost, in just
a few hours. When you've finished it
you'll know a fair amount about how
op amps work and. how to test them.

ELEMENTARY ELECTRONICS/September-October 1976
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You can build this money saver in afew
hours and turn 10-cent surplus op amps
into units worth bucks!

by R. M. Stitt

And you'll be able to make each test in
three to five seconds apiece, using this
handy ingtrument.

How It Works. The circuit of the op
amp tester may be broken down into
five sections, as follows: power supply
voltage divider, test circuit, error ampli-
fier and display circuit.

The operation of these sections can
best be understood if the following
paragraphs are studied ih conjunction
with the schematic diagram.

Power Supply. This is a conventional
supply, consisting of a small power
transformer (T1), which is the only
part of the instrument not actually
mounted on the printed circuit board.
The low-voltage secondary of T1 feeds.
the bridge rectifier D1-D4. The bridge
is shown here arranged differently from
the customary one. But comparing its
actual connections with the usual ar-
rangement you will sce that they are the
same. This drawing has the advantage
that it's easier to trace out the current
flow to see the complete path for cur-
rent flow from bor/i sides of the center-
tapped secondary, at all times.

Voltage Divider. By tapping off the
power transformer secondary winding
we can obtain a 60-Hz sine wave signal
for use as a test signal. The effective
voltage is 18 volts, which must be
dropped to 0.06 volts. This is accom-
plished by using a simple voltage di-

ider, R3 and R4.

Test Circuit. The Device Under Test,
DUT, is placed in the circuit as an
inverting amplifier. In an ideal invert-
ing op amp, the output is described by
the simple formula:

Output voltage input voltage times
R8 divided by R7
Put another way.

Vout = —Vin X R8 = R7.
With the values in this circuit, this
would be --(0.06) times 1 megohm
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@ @ OP AMP TESTER

divided by 10,000 ohms, or —6 volts.

Notice that the output is the negative
(inversion) of the input. This inversion
is important in the operation of the
tester, as is explained farther on.

Error Amplifier. The error amplifier
in this circuit is a summing amplifier—
it sums (adds together) the two signals
applied to the junction of R9, RI10,
which come. from output of the DUT
and from R6, respectively. In other
words these two signals are mixed to-
gether, where they add (or in this case,
cancel, if the DUT is working prop-
erly). The summing amplifier is made
up of IC1, RS (or J1), R6, R9, and
R10.

Display Circuit. The display circuit
consists of diodes D3 through D6, and
indicator LED 1. Diodes D3-D6 make
up a full wave bridge rectifier (just like
the bridge rectifier circuit in the power
supply) which converts positive or
negative signals, which are present at
the display circuit input, into positive
signals (just the way. the bridge in the
power supply converts AC into posi-
tive DC) which will turn on indicator
LED 1. If bridge D3-D6 receives a
positive input, current flows through
D5, LED 1, and D8, and diodes 6 and
7 are reverse-biased. If the display cir-
cuit receives a negative signal, current
flows through D7, LED 1, and D6,

while diodes D5 and D8 are reverse-
biased. The current through LED 1 is
limited by the components inside IC1,
the op amp, which is part of the test
circuit.

How the Circuit Works. The input sig-
nal which comes from the voltage di-
vider (R3 and R4) is applied to the
DUT through resistor R7. The same
signal is also applied to the error am-
plifier through resistor R6. The DUT
inverts this signal and ampilifies it. The
amount of amplification is equal to
—R8/R7, which is 100, since R8 is one
megohm (a million ohms) and R7 is
10.000.

This is stated, for op amps, as V/V,
a way of expressing gain. It means volts
of output for each volt of ‘input. If a
circuit has 100 volts of output for each
volt of input, it is said to have a gain of
100V/V. The error amplifier sums the
voltage divider signal with the signal
from the output of the DUT. The sig-
nal at R6 is amplified by a gain of
—100, since R6 is 10,000 ohms, and
R10 is one megohm. The signal at R9
is amplified by a gain of —1, the minus
sign indicates a signal inversion.

If the DUT is working properly there
will be no error (the two signals will
exactly cance] out) at the output of the
error amplifier, IC1. This is because the
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Full-size pattern for making your own printed circuit board for the Op Amp
Tester. Finished board may also be purchased from supplier listed in Parts List.

% o

input to the error amplifier at R9 will
exactly cancel the input to the error
amplifier at R6.

Output Current. The DUT must be
able to supply output current equal to
at least Vp/Rt, which means, where Vp
is the peak output voltage of the DUT,
and Rt is the load on the DUT output
(R8. R9, and R12 in parallel), we get
6V divided by 1,790 ohms, which is
0.0034 amperes, or 3.4 milliamps. If
the DUT cannot sppply at least 3.4
mA, an error signal will be developed,
and the LED indicator will go ON,
telling us that the DUT is faulty.

Input Voltage Offset. This is the input
voltage required to provide zero output
voltage ‘in the absence of intentional
signal input on the + or — inputs of
the op amp under test. It will appear as
an error signal at the output of the
DUT, amplified by the gain of the test
circuit, plus one; 1 + R8/R7. An error
voltage of 4V will appear at the output
of the DUT when the input voltage

offset exceeds 40mV.

Input Bias Current. In an ideal op
amp, no bias current flows between the
two input terminals. In actual ampli-
fiers, however, there is always some
current flow between them. This cur-
rent is similar to the base current which
flows when|a bipolar transistor is used
as the input of an amplifier, or the gate
current when an FET is used at the
input of an amp. In this circuit input
bias current will flow through R8, and
will show up at the output of the DUT
as an error signal. Bias flow trom the
positive input will cause a voltage drop
across R11 which will be amplified by
an amount equal to the gain: 1+4R8
R7 which is 1.000,000 divided by
10,000 plus 1: or 101. This signal will
appear at the output of the DUT as
an error signal.

A bias current of 4 microamps will
cause an error signal at the output of
the DUT if 87 and R11 are equal, and
R8 = 1 megohm. Notice also, if the bias

o

o®
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BOARD
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|B o LTS W
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R
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Drawing above shows where components go on printed circuit board.
Drill holes halfway through board because parts mount on the foil side.
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currents at the input terminals of the
DUT are equal, they tend to cancel,
and no error signal is developed. Thus,
only mismatches of input bias currents
are treated as errors in this test circuit.

For the test circuit to work properly
the actual values of resistors R6 through
R10 must be pretty close—5 percent
resistors at least, or resisiors of greater
tolerance which have been measured
and found to bé within 5 percent or
better of the nominal value.

With an overall test gain of 100 or
less, the 5 percent components speci-
fied will be adequate. In this case,
jumper J1 is installed, and RS will
equal zero ohms. If higher test sensi-
trvity is desired, then closer matching
is required. This is' accomplished by
reducing R6 from its nominal value of
10K to, say, 8K and adding an ad-
justable resistor, RS of about 3K ohms
in series with it so that a closer match
can be achieved by adjusting RS. When
RS is used, it can be adjusted by placing
an op amp known to be good into the
test socket and adjusting RS to the
center of the range in which failure
indicator LED 1 stays off.

Errors at the output of the DUT will
be amplified by the error amplifier at a
gain of one (R10/R9) and will drive
the display circuit. When the error at
the output of the error amplifier, IC1.

exceeds the forward voltage of LED |
plus the forward voltage of the bridge
diodes, LED 1 will turn on, indicating
a bad DUT. This occurs at about 4
volts. The following DUT difficiencies
can contribute to the error signal.

Open Loop Gain. If the open loop gain
of the DUT is not adequate to ac-
curately amplify the input signal, an
error signal will develop. A gain error
approximately equal to 3.0 V will be
developed if AOL of the DUT is equal
to, 200.

Output Voltage Amplitude. The out-
put of the DUT must swing at least as
much as the amplitude of the input sig:
nal multiplied by the gain of the test
circuit. If it does not, an error signal
will be developed. Since R7 equals
10,000 ohms, and RR8 is one million
ohms, we get 1,000.000 divided by
10,000, or 100 times 0.06. This equals
a swing of +6.0 volts.

Stability. An unstable amplifier will
oscillate even if it has no external signal
input. This oscillation will directly
cause an error signal. Op amps tend
to be more stable at higher gains, and
tend to be least stable at unity gain.
So, this is not really a very strenuous
stability test circuit, and op amps which

are stable in this test circuit may not be

in lower gain circuits. On the other hand
any op amp which is supposed to be un-

Tester show front panel inverted. Foil side
mounts components. Secure transformer
with epoxy or potting mix.

conditionally stable and is not so in this
circuit, is certainly defective. Some ex-
perimenters may want to put a switch
on the tester so that the DUT can be
momentarily placed into a unity gain
configuration for more exhaustive sia-
bility testing. This would be done
by opening the inputs to R6 and R7.
This would place the DUT in a non-
inverting gain of one with a one meg-
ohm resistor in the feedback, and the
input tied to ground through R11 (10

(Continued on page 91)
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PARTS LIST FOR OP AMP TESTER

C1. 2—-150-uf, 16-V electrolytic capacitors
{Radio Shack 272-1006 or equiv.)

01-4—Bridge rectifier diodes, one amp, 50-
V PIV or more (Radio Shack 276-1101 or
equiv.)

D5-8—Diode rectifiers, general purpose, for
dispfay LED, 1 amp or more (Radio Shack
276-1621 or equiv)

D9, 10—Zener diodes, 15V, 1-watt or more
(Radio Shack 276-564 or equiv.)

IC1—tM741 mini-dip Op Amp (Radio Shack
276-007 or equiv.)

LED 1—Y%-in. diameter LED (or any con-
venient small size) (Radio Shack 276-042
or equiv.)

R1, 2150 ohms, Y- or Yo-watt, 5% resis-
tors (Allied Radio 824-1226 or equiv.)
R3, 6, 11-10 Kohms, Y4- or Ye-watt, 5%

resistors (Aliled Radio 824-1552 or equiv.)

R4—-33 ohms, V- or Vo-watt resistor (Allied
Radio 824-1130 or equiv.)

R5—1000 ohm potentiometer; optional—see
text. (Radio Shack 271.227 or equiv.)

R8, "9, 10—1 megohm, Y- or Ye-watt, 5%
resistors, (Allied Radio 824-1877 or equiv.)

R12—-1800 ohms, Y- or Ya-watt resistor
(Allied Radio 824-1393 or equiv.)

T1—Power transformer, 120 VAC primary, 30
V center tapped secondary, 100 milliamp
or more (Radio Shack 273-1386 .or equiv.)

Misc.—Case, any convenient size (about 5-in.
by 21%-in. by 1%2-n. or more (Radio Shack
270-233 or equiv.); 14-pin Op Amp socket
(Radio Shack 276-027 cr equiv.); T0-99 Op
Amp socket (Allied Radio 750R0960 or
equiv) Printed Circuit Board (undrilled)
$2.95 postpaid, from Techniques, Inc., 236
Jackson St., Englewood, N.). 07631,

ELEMENTARY ELECTRONICS/September-October 1976
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transistorized subminiature pack-

ages, virtually all serious SWLs
and radio amateurs used a preselector
ahead of the main receiver. No, not a
preamplifier, we said a preselector. A
preamplifier simply provides amplifica-
tion, usually over a broad range of fre-
quencies. With early single-conversion
receivers, and the new solid-state high
performance, budget-priced, single-con-
version receivers, a preamplifier ampli-
fies the image signal interference along
with the desired signal. But a preselec-
tor, that’s a whole ’nother thing. A
preselector is a tuneable, high-Q pre-
amplifier that passes only the desired
signal frequency, and usually provides
considerable attenuation at the image
frequency .

Unfortunately, preselectors have so
much gain and sensitivity they had to
be built like the Rock of Gibraltar in a
cabinet almost as large as the rock itself

BACK BEFORE EVERYTHING came In

FROM Sw
ANTENNA 8PI

POWER
SWITCH SI

sulL PRESELECTOR

RF

i
GROUND TUNING CAPRCITOR
82 cl Ji

Plastic cabinet may be used but the front
pane! should be z2luminum or other metal.
Input (BP1) and output (J1} conzecfions
must be kept apart.
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in order to avoid self-oscillation. Many
preselectors were as large as the boat
anchors we used to call receivers, so
like those old tube-type boat anchors,
the preselector went the way of the
Dodo.

But a preselector can still give a re-
ceiver a good solid kick in the antenna
terminals, often digging out signals
where you thought none existed. And
the preselector can still reduce image
interference in those inexpensive solid-
state receivers that have terrific sensi-
tivity and great stability, but poor image
rejection because they’re only single-
conversion. What's that? You've got no
room for a big boat anchor? Who men-
tioned anything about size? Using up-
to-date technology and components, the
same as you've got in that new receiver,
you can build a rock-stable preselector
that’'s got more selectivity than those
old monsters, will work off an ordinary
transistor. radio 9-volt battéry (or a
lightweight line-powered supply) and
will provide enough extra front-end
selectivity to practically squash image
interference in single-conversion receiv-
ers. Best of all, you can make the
whole thing so small it can be glued
right to the back of a sub-miniature
tuning capacitor—hence the name—
“Piggyback Preselector.” - The unit
shown in the schematic and photo-
graphs provides from two to three S-
units extra sensitivity (about 12 to 20
dB extra gain), depending on the par-
ticular receiver it’s used with.

The D@sign. Input coil L1 is home-
brewed cn a toroid form. Since toroids
have exceptionally high Q the input
tuning is razor sharp—sharp enough to
attenuate the image frequencies. In fact,

Add 20 dB of valuable
signal-grabbing power

by Herb Friedman W2ZLF

if this unit is tuned to 10 MHz while
the receiver is tuned to 20 MHz virtu-
ally no signal will pass through the
preselector into the receiver. On the
other hand, when the preselector is
tuned to the desired frequency it can
really snatch signals up out of the noise
level.

Don’t worry about static signals
blowing Field Effect Transistor Q! be-
cause it's a special type with built-in
protection diodes from the gates to the
source and drain. In normal operation
the diodes are inactive, and Q1’s input
impedance is extremely high and does
not load down L1. Transistor Q2 acts
as a matching device and power ampli-
fier, providing a low impedance output
for the input of the associated receiver.

Both LI’s input impedance and the
preselector’s output impedance have
been adjusted so the unit delivers good
performance with every combination of
antenna and receiver. While it might be

F

16-TURN
SECTION

A toroid coil is the easiest home-brew be-
cause neatness doesn’t count. If the turns
aren’t spaced just so, or the turns unwind
a bit as you make the coil, it wont make
any difference. Just spread the turns so they
take: up about one-half of the form. Don’t
spread turns to take up entire form.
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Freselector Wil Make You a Proin One Evening

possible to get slightly improved overall
performance by specific tailoring of the
input and output for a given antenna
type and receiver, we make no recom-
mendations and suggest you build the
model as described with no changes or
substitutions. Only if you cannot obtain
the specified Q1 should you try a sub-
stitute, and a 40673 is suggested. The
40673, however, might require some
experimentation with the ,values of R
and R2. The correct values provide ap-
proximately 5 mA to QI and 1 mA to
Q2. Bear in mind, however, that we
suggest the unit be assembled exactly as
described.

The unit shown covers the SWL fre-
quencies from approximately 5 to 21
MHz, actually reaching the top of the
15-meter amateur band. To get opti-
mum coverage of the [S5-meter band
one turn can be removed from L1
(we’ll explain this later). This modifi-
cation will provide a greater 15 meter
adjustment range for tuning capacitor
Cl.

C1 is a sub-miniature tuning capaci-
tor with a long shaft and a plastic dust
cover over the stator and rotor plates.
(It is available from Radio Shack as
No. 272-1341. Do not substitute a simi-
lar capacitor that has a calibrated tun-
ing knob and lacks the dust cover. The
shaft on the specified capacitor also
provides the panel mounting while the
dust cover is the support for the rest of
the project.)

Construction. We built the entire pre-
selector, except the transistor radio bat-
tery which supplies the power, on a
special type of perf board which has
circles on the back of each hole to
facititate soldering and securing the
components in place. We recommend,
however, that you make a printed cir-
cuit board from the layout shown, un-
less you are somewhat experienced in
point-to-point wiring. The location of
the components on the circuit board is
shown in another drawing.

You'll have no special assembly prob-
lems as long as you follow the parts
layout shown in the photographs. The
unit will be completely stable and free
of birdies and dead spots as long as the
input is at one end of the board and
the output is at the other end. But if
you re-arrange the layout and get the
input and output within an inch or so
of each other it will almost certainly

oscillate, and fail to work.

Mark off the approximate location
of the tuning capacitor on the circuit
board and then complete the board as-
sembly, including the power, input and
output wires. These can be about six
inches long.

Toroid Assembly. L1 presents no
winding problems as even sloppy as-
sembly will work—that’s the nice part
about toroid coils. Use solid, enameled
#24 copper wire to wind the coil.
Clamp about three feet of wire in a vise
and pull gently on the free end until
the wire goes dead slack. By thus tak-
ing the spring out of the wire you make
it so it won’t unwind as you make the
coil. Wind six turns, tightly, around the
toroid core and bring the end out about
two inches. Fold the wire back to the
core, forming the ground tap, twist the
wires a few times to secure them, and
then wind “sixteen additional turns in
the same direction as the first six. Using
a knife or razor; scrape the insulation
from the wire ends and the tap. Then
tin the wires and the tap with solder.
Spread the turns so they are roughly
equal-spaced, using about one-half the
total core. Do not spread the turns to

Ql Rt
ANTENNA INPUT

PERF
BOARD

C2 Q2 R3

Cl TUNING
CAPACITOR

take up the entire core, as is usually
suggested. This time, half way is best.

This coil will give frequency coverage
with this tuning capacitor about S MHz
to 21 MHz—just about to the top of the
amateur 15 meter band. If you want to
be able to tune through 15 meters with
tuning capicitor C1, eliminate one turn
of the coil’s longer winding—make it 15
turns. Do not make any changes to the
initial six turn winding. This is the
antenna winding and remains the same.

Board Construction. Assemble the
perf board circuit as shown—everything
except Cl. Using silicone rubber adhe-
sive such as G.E’s RTV, cement the
circuit board to the back of Cl. After
the adhesive has set (overnight), con-
nect C1 across L1’s secondary. Make
certain Cl’s rotor, which connects to
the tuning shaft, is wired to LI’s
grounded tap. Use an ohmmeter to de-
termine Cl’s ground (shaft) terminal
if you can’t tell by looking. But don’t
guess; if you guess wrong the tuning
will change when you remove your
hand from the tuning knob.

Okay, it's all wired. What will you
do with the piggyback preamplifier?
Since the total current drain is about

)

i
O v e,
L)

RF ouwuﬂ,

TO JI 8 GND

The completed preselector ready for installation in a cabinet. The circuit board
cements to the back of the tuning capacitor. Note that L1 is flat against the board
and all wiring to other parts is also installed on the board. Board may be perf-type
shown, or, recommended for beginners, the printed circuit type described in text.
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5 mA you can use an ordinary transis-
tor radio battery for a power supply
and shove the whole thing into a plas-
tic utility cabinet as shown. Just as long
as the front panel is aluminum (or other
metal) a plastic cabinet can be used.

If you don’t like using battery power
you can use a slightly larger cabinet
and assemble the power supply shown
in the schematic. But remember, you
only need a 5-mA capacity. so keep T1
small. If you end up using a standard
filament transformer for T1 the cost
might exceed several' years' supply of
batteries.

Final Connections. Use some kind
of coaxial output connector for J1.
Even a standard phono jack can be
used. Use coaxial cable such as RG-58
or RG-59 between the preselector and
receiver and keep it as'short as pos-
sible.

If you have a longwire or random
antenna use 5-way binding posts for the
input (remember, the antenna post must
be insulated from the panel). If you
have a coaxial antenna system eliminate
the ground binding pbst and substitute
a coaxial connector for BP1. This con-
nector can also be the phono type.

Calibrate! The tuning is so sharp
the preselector must'be tuned near the
desired frequency or you might not
hear anything at all in the receiver. Use
whatever calibrations on the panel you
find necessary to put the preselector
tuning inside the ballpark. ~

After a signal is tuned in on the
receiver, peak it with the preselector.
If the receiver has an antenna trimmer
or tuning control make certain you also
peak the signal with the trimmer.

If some local signals come in
strong enough to overload the
unit, just detune it slightly to re!
duce its sensitivity and get rid of
the overload. [ ]

Full-size layout for .printed circuit

A2
e " OmmgmO

’ O ety

board (foil side up) is shown here.

% GLUE BACK OF Ci
TO CIRCUIT BOARD

ROTOR
TERMINAL

L

9vDhC

4—+GND 8P2
—=ANT BP!

If you use the printed circuit board showh above you can locate the various
components on the board by means of this drawing. Parts side is shown.

(SEE TEXT)
(]

15- —

385uF 7]

I

BPI 4
ANT

BP2
T C S——

BOTTOM VIEW

Ql Q2
Gl G2
3
o 0
D 5

ESRC B

PARTS LIST FOR PRESELECTOR POWER SUPPLY

€5, €6-1000 uF 15 VDC capacitor (Radio
Shack 272-958 or equiv.)

R4-—1500 ohms, Yo-watt resistor (Radio Shack
271-000 series or equiv.)

SR1 through SR4—Silicon rectifier bridge, 50
PIV (Radio Shack 275-1151 or equiv.)

Ti—Power transformer 12-VAC secondary
{Radio Shack 273-1385 or equiv.)

*Available at industrial distributors of RCA
solid-state products.

v

Bl

R2 «—5MA
22004

PARTS LIST FOR SWL PRESELECTOR

B1-9VDC transistor radio battery (Radio
Shack 23-464 or equiv.)

BP1, BP2—-5-way binding posts (Radio Shack
274-661 or equiv.)

C1-365 pF subminiature variable tuning ca-
pacitor (Radio Shack 272-1341)

€2, 3, 4-0.01 or 0.5 uF ceramic disc capaci-
tors, 100 VDC (Radio Shack 272-131 or 134)

J1—Phono input jack (Allied Radio 38-3400
or equiv.)

L1—Amidon T68-2 toroid coil form, $1.75
postpaid from Amidon Associates; 12033
Otsego St., No. Hollywood, CA 91607.

Q1-—FET with internal protective diodes, RCA
type 40822* or RCA 40673"

02—2N3394 transistor (Radio Shack 276-2009
or equiv.)

R1—150 ohms Y- or Ye-watt resistor (Radio
Shack 271-000 series or equiv.)

R2--2200 ohms, Ya- or Yz-watt resistor (Radio
Shack 271-000 series or equiv.)

R3—470 ohms, Ya- or Ye-watt resistor (Radio
Shack 271-000 series or equiv.)

$1—SPST switch (Radio Shack 275-602 or
equiv.)

SR2 15000

2

» 9 VOLTS
5 MA

SR4 | SR3 _ Z | S
lIOOOuF I000uF

CS _L cé
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Your AC Qutlet Will

2

W

by Jackson Kaye

3 Get You If You
Dont Watch Qut!

Build our handy outlet tester and check ’em out in seconds!

[l The convenient, apparently very
friendly, three-prong AC power outlet
in your home may ki/l you! Yes, it sits
in the wall waiting for you to plug in a
power tool or household appliance com-
plete with three-prong plug, you trust-
ing to all of its safe outward appear-
ances and ending up shocked to death’s
door.

The three-slot AC power outlet offers
considerable protection to- appliance
users provided the outlet is connected
correctly to the AC lines. But we all
know hardly anybody is going to pull
all the outlets from their wall boxes in
one’s home and check the wiring—it’s
too much work. And what about your

NEUTRAL

GROUND

HOT

The business ‘end of a line cord. Prong
wiring must match outlet's for safety.

neighbors, relatives and friends who
don’t know what to check or what to
do! You don’t want to pull their out-
lets also?

The obvious answer is a ‘“‘quickie”
test set that you can plug in safely to
a wall outlet to give you a visual indi-
cation that the outlet is wired correctly.
That's what Test-Out, a handy self-
contained visual indicator, does in sec-
onds and you can build it cheaply.

What It Does. Test-Out is a neon
bulb indicating device that is plugged
into the wall outlet. When the indica-
tion is normal, the outlet is wired cor-
rectly and you can so unplug it and
go to the next outlet. When the indica-
tion is other than normal, the color-
coded neon: indication lets you know
what’s wrong and tells yqu what to do
to make it safe.

The AC outlet 1s where it's all at,
so you have to know about its wiring
hookup before you proceed. This draw-
ing shows the wiring of typical outlet. In
your home almost all of the outlets are
in-wall installations with the wall plate
flush against the wall and duplex out-
let plastic mold protruding slightly. The
three wires in the box connect to the
outlet—the black (hot) wire to the
brass screw, the white (neutral) wire

ELEMENTARY ELECTRONICS/September-October 1976

to the chrome-plated screw, and the
green or bare (ground) wire to the
green-painted screw. When wired in
this fashion, the outlet—is connected
as shown at upper, right, page 66.

A lamp connected to the hot termi-
nal and to either remaining slot, neutral
or ground, will be illuminated. This is
exactly what happens in Test-Out.
When Test-Olt is plugged into an out-
let that is correctly wired, both the

CIRCUIT

BREAKER

PANEL
T e
UTLE CIRCUIT | 117 vAC

4 } BREAKER
L:] H NEUTRAL
GROUND

Here’s how your house’s wiring diagram
would leok if . it had only one outlet.

green and orange lights come on. See
the schematic diagram on the next page.
Trace the circuit for yourself. Now
imagine that the outlet into which Test-
Out is plugged has the hot and neutral
wires reversed. The green and red lights
will come on. This is a common wiring
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@ / @ TEST-OUT

fault, and should be corrected whenever
it occurs. Some other less common, but
still dangerous wiring faults or bad
connections Test-out can detect in a
wall outlet are: open ground circuit,
hot and ground connections reversed,
open neutral conpection, neutral con-
nection hotr while the hot connection is
open, and hot open or no-power. Each
possible fault has its own light pattern

GREEN
NE!

Ri
I00K

PARTS LIST FOR TEST-0UT

NE 1-3—Neon lamp indicator with 100,000-0hm,
Y5-watt current-limiting resistor (Radio Shack
272-338 or equiv.)

P1—AC line plug, 3-pronged.

R1-3—100,000-ohm limiting resistor (supplied
with neon lamp indicators under Radio
Shack #272-338)

Misc.—Plastic case with aluminum cover,
approx. 5in. x 2%:-in. x 1%-in. (Radio
Shack #270-233 or equiv.); heavy duty, 3
wire rubber-covered line cord about 3-ft.
long; 3-terminal strip; hardware; wire;
solder; etc.

NE3 NE2 NEI
ORANGE RED GREEN

Wiring is simple, but don’t rush ahead.
Wire neatly and recheck wiring carefully.

indication which is given in the Table.
When you make your own Test-Out
unit, copy the Table and paste it on the
case for rapid trouble and correction
information.

Assembly of Test-Out. Building Test-
Out is as simple as stepping in a bucket.
The black plastic case with aluminum
cover measures approximately 5 x 2% x
1%-in. and has three rectangular neon
lamp sets with external limiting resis-

66

1—Cover plate sciew
2—Cover plate

6-——White wire connected to chrome-plated
screw

3—Qutlet mounting screws 7—Green or bare wire connected to green

4—CQutlet
5—hole for box in wall

screw
8—Black wire connected to brass screw

(screw not shown)

5
a2

Ty A

This is what the inside of your

wall outlet box should look like.
Use your lead and stay alive—do not
open up the wall outlet until you

disconnect the power to the outlet. Check

wiring carefully. I'll be easier in new

homes. Be sure screws are tightly secured on

the wire leads and the cover plate is instailed.

tors mounted on the aluminum cover,
with the green lens on the left, red in
middle, and orange (amber) at right.
A hole is drilled in the box for the
heavy-duty line cord to pass. The line
plug is also heavy-duty type with built-

AC OUTLET FAULT TABLE
WHAT IT MEANS GREEN ORANGE RED

WIRING OKAY ] » ©

HOT & NEUTRAL
REVERSED

OPEN GROUND

HOT & GROUND
REVERSED

OPEN NEUTRAL

NEUTRAL IS HOT
HOT IS OPEN

HOT OPEN OR
NO POWER

® © 00 e e
© e e ©O6
© e ©e © e

©
BULB OFF ©

BUIBON @

in wire clamp. Overbuilding here is im-
portant because the line cord and plug
will take considerable pulls and strain
in the normal course of using Test-Out.
Don't get cheap material here! A three-
terminal strip will make wiring easier
(see photo). (]

Paint the aluminum cover any light
color and screw cover to box when
wiring is complete. Check 'unit by ap-
plying power first to hot prong and
neutral prong on the plug. The green
light should go on. Now switch the
neutral connection to the ground prong.
The orange light should come on. East-
ly, the power leads should be connected
across the neutral and ground leads—
the red light should come on. If all is
well, Test-Out is ready for work after
the handy-reference Table is copied
and cemented on Test-Out’s aluminum
panel.

Put Test-Out to work at once. You
will be surprised how many outlets are
improperly wired. Be sure to throw off
the circuit breaker before rewiring an
outlet. n
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[J In our first Computer Readout col-
umn, in the May-June ELEMENTARY
ELECTRONICS, we began looking into
what a microcomputer Kit is, using the
popular MITS Altair 8800 as an exam-
ple. We examined the CPU and Dis-
play/Control boards and then took a
long look at programming the 8800, be-
cause how much memory you have will
determine whether you’ll have to pro-
gram in machine language, or can move
up to assembly language or even to
BASIC. Now let’s find out why.
Memory. A third board is needed to
complete the basic circuitry of the Al-
tair 8800—memory. You buy as much
memory as you need (or can afford).
If you’re a real computer nut and enjoy

The hand is inserting a memory board in
the slots this side of the CPU board in an
Altair 8800. Power supply is at left, Dis-
play/Control board at right.

writing short programs (or even long
ones) in machine language, all 0's and
I's, then 2K of memory (2,000 bytes)
would be enough.

If you'd rather program with mne-
monics, such as LDA, STA and JMP,
then you buy an assembler program
from MITS. The assembler is also
stored in memory, and takes up 5500
bytes of memory, so if you want to
write programs of any real length,
you’ll need at least 8K bytes of memory.

If you prefer to “drive a car rather
than tinker with it,” then you may want
to use BASIC, a high-level language,
which will 'perform in a single instruc-
tion, LET C = A + B, what took 14
machine-language instructions to do.
That BASIC instruction will store the
sum of A and B in memory location C,
which is determined by the BASIC in-
terpreter, all by itself, thus taking care

of much housekeeping. If you want to
print out the answer, or look at it if
you’re using a video terminal, you write
PRINT C. Or you can combine both
steps by writing a single BASIC in-
struction, PRINT A + B.

There are three BASIC interpreters
for the Altair 8800, requiring 4K, 8K,
or 12K bytes of memory, with the 8K
and 12K versions providing more and
more features than the 4K BASIC. The
8K BASIC interpreter, which turns
LET C = A + B into machine lan-
guage for the 8800, takes up 6K bytes
of memory, so you'd need at least 8K
bytes of memory altogether to have any
memory for your own use, in writing
programs.

A Terminal. The Altair 8800 can be
programmed entirely from the front-
pane! switches, and. the results can be
read out from LEDs. But some pro-
grams would take hours to enter into
the 8800 via switches, so you'll need a
terminal, such as a Teletype, or the
MITS Comter Il terminal, or the South-
west Technical Products CT-1024 {also
known as the TV Typewriter 11). With
a Teletype, you can enter a program
from either the keyboard or via punch-
ed paper tape. With the Comter Il or
CT-1024, you can enter the program
into the computer via the keyboard, or
much faster by using a cassette. To
enter the 8K BASIC interpreter into
the Altair 8800 takes 12 minutes if you
use punched paper tape, and 4 minutes
for cassette.

If you're using a Teletype, the pro-
gram results are printed out. The Com-
ter Il has a one-line, 32-character dis-
play on which you can read the answer.

_The Southwest CT-1024 can be hooked

up to your TV set, using it as a video
terminal, to display, simultaneously, 16
lines with 32 characters per, line.
Interfaces. A terminal isn’t connected
directly to the computer. As the simpli-
fied block diagram shows, an input/out-
put interface is needed, to adapt one
to the other. Some microcomputers in-
clude one or more interfaces as part of
the basic system, built into the main
circuit board. The MITS interfaces are
separate; the 88-2SI0 serial card is
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PUTER READOUT

by Steve Gray, Computers Editor

What’s In a Computer Kit?

CENTRAL
PROCESSOR |~ (')TJPT‘IJ,L/T
UNIT
PERIPHERAL
MEMORY o

used to connect the Altair 800 to video
terminals and certain other terminals;
the 88-ACR interface allows you to
connect an Altair 8800 to any medium-
quality (or better) cassette recorder.

What It Costs. The 8800A is the cur-
rent version of the 8800, with several
internal improvements. The 8800A kit
is $539; assembled, $775. Memory
boards from 1K to 16K bytes are avail-
able; the 4K dynamic memory board
is $195 kit, $295 assembled. For the
88-2SI0 interface, $148 kit, $180 as-
sembled; for the 88-ACR interface,
$138 kit, $195 assembled. If you buy
an 8800 with 4K of memory and an
[/0O board from MITS, the 4K BASIC
software (on paper tape or audio cas-
sette, whichever you need) is $60; when
bought alone, $150. The 8K BASIC,
bought with an 8800, 8K of memory.
and /0, is $75, and the 12K Extended
BASIC software, bought with an 8800,
12K of -memory, and an /O board, is
$150.

If you're working only with assem-
bler, and you buy an 8800 with 8K of
memory, and 1/0, the assembler (plus
some other programs) is $75.

The MITS Comter 1l terminal kit is
$890, or $1050 assembled. The South-
west Technical CT-1024 terminal kit,
less cabinet and power supply, is $175;
there are various options and interfaces.

To give you a comparison, the South-
west Technical M6800 computer kit,
based on the Motorola 6800 MPU, with
serial interface and 2K bytes of mem-
ory, is $395. There are several dozen
other microprocessors, available in kit
form or wired, or both, and we’ll be
discussing many in issues to come.
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Not For Beginners. Although the
MITS manual for the Altair 800 is %-
inch thick, and goes into quite a lot of
detail, it does not, nor do any of the
computer-kit manuals, tell you as much
as a Heathkit manual does. The Altair
8800 manual provides simple drawings
that show where the parts go; for in-
stance, a position on the CPU board
will be marked “P,” and just below the
drawing you're told that “P is a 7404.”
The opposite page gives general infor-
mation on how to install an IC, but not
on an IC-by-IC basis. There are no
elaborate drawings that show exactly
what each component looks like, as in
a Heathkit manual. The simpler the
manual, the lower the cost of the kit.

Some microcomputer kits consist of
little more than a schematic and a bag
of parts, which is one way of keeping
costs down. As of this writing, no com-
puter-kit manufacturer is using a solder
mask, a thin layer of plastic that’s silk-
screened onto the printed-circuit board,
with holes in it to permit soldering only
at the required points. You'll find this
on all the Heathkit PC boards.

Computer-kit manufacturers expect a
certain amount of experience on the
part of a person who intends to build
a computer or a terminal. The South-
west Technical brochure for the CT-
1024 terminal says, “Our instructions
have been written for the individual
who has built up electronic projects be-
fore, knows how to recognize the vari-
ous components, and is experienced at
printed circuit board soldering. Al-
though the instructions include step-by-
step assemnbly details, schematics, wiring
diagrams, and a theory of operation,
they have not been written for the
beginner.”

Nevertheless, as one kit manufac-
turer told me, “For every person who
can wire a computer kit, there are ten
trying it who can’t.”” Another manufac-
turer says, “At least half the people
buying kits are not qualified to build
them. From the kits that are sent back,
it's obvious that most people don't
know how to solder, don't even know
how to put components on boards. Re-
sistors get all jumbled up. Our literature
says the builder should have a couple
of years of experience in electronics,
but people just don’t believe that.”

The experimenter who knows little
or nothing about electronics, but who
insists on trying to build a computer kit,
should be prepared to ship his com-
puter to New Mexico or Texas or
wherever, perhaps several times, so that
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the manufacturer can get it working,
and should also be prepared to pay
quite a bit for MITS or Southwest or
Imsai or whoever to get it into working
condition.

But if you'd-like to save yourself all
that trouble, then take some time to
learn basic electronics, especially digi-
tal electronics, because even if you can
get a computer to work without any
previous experience, how are you going
to fix it when it breaks down? And how
are you going to, for instance, align
the MITS 88-ACR audio-cassette inter-
face, whose manual says that if an os-
cilloscope is available, it should be used
for the alignment?

Heath has developed several excel-
lent courses for the electronics begin-
ner, including one on Digital Tech-
niques. For $109.95 (mailorder) you
get an experimenter/trainer bread-
board, and a 44-part course with 24
experiments with logic circuits, flip-
flops, registers, sequential and combi-
national logic, etc.

In addition to knowing something
about computer hardware before you
start building a kit, it would also be
to your advantage to know something
about computer software, or program-

Heath’s course in Digital Techniques includes an experimenter/trainer breadboard,

For more information, including
prices, write to the manufacturers
listed below, or circle their num-
bers on the Reader Service Coupon.

MITS, 2450 Alamo SE, Albuquerque,
NM 87106, or Circle 75 on Reader
Service Coupon.

Southwest Technical Products Corp.,
Box 32040, San Antonio, TX 78284, or
Circle 74 on Reader Service Coupon.
Heath Company, Benton Harbor MI
49022, or Circle 31 on Reader Service
Coupon.

Last-Minute Data. MITS recently
announced the Altair 8800b, which has
sevefal improvements over the 8800A,
including a redesigned front panel,
longer and flat switch handles, and five
new front-panel functions.

One of the new switches permits dis-
play of the contents of the accumulator
(which performs the arithmetic and
logical operations), or will load the
contents of the eight data-input switches
directly into the accumulator. Another
new switch allows_you to output the
accumulator contents to an input/out-
put device, or from an 1/0 device into
the accumulator. The fifth new function

.

programmed instruction with 24 experiments, parts, and recorded lectures.

ming. The manual that comes with the
Southwest Technical Products 6800
microcomputer kit (which we’ll be dis-
cussing in detail in a future issue) has
an introduction that says, in part, “The
SWTPC microprocessor computer sys-
tem is a complex and sophisticated
piece of equipment. This manual as-
sumes that you have a basic knowledge
of digital computer operation-and some
knowledge of, or experience with, ma-
chine language and assembled program-
ming. We realize that many customers

will not have this type of background.,
It would be impossible to provide a

complete course in computer design
and programming with this kit. Instead
of one manual, we would probably
have a ten-volume set if we attempted
to provide this background informa-
tion.”

is sLow, which will cause a program
to be executed at about 5 cycles per

second, for debugging:

Internal changes include a ribbon
cable (instead of individual wires) to
connect the front-panel switches and
LEDs to a bus-interface board that is
completely new.

The basic 8800b will be $840 in kit
form, $1100 assembled, and is com-
patible with all previous 8800 boards,
which are still the same price. MITS
will continue to manufacture the
8800A, at the same prices quoted earlier
in these pages.

Next Issue. In our next issue, we'll
start examining hobby microcomputers
in detail, with a close look at a kit that
has some novel features. Join us in the
November-December ELEMENTARY EL-
ECTRONICS for a hands-on report. w
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BY CHRISTINE BEGOLE, KFC3553

[ You've got KFC3553, Buzzin’ Bee here, do
you copy?

CB is making news all over the country and
we'd like to keep you up-to-date on the latest
developments. But we'll need your help. Got a
funny story about an experience you've had
with CB radio? How about an_exciting or un-
usual experience? If so, I'd sure like to hear
from you, because personal accounts of CB
experiences are what this column’s all about.
Send me short personal accounts of your ex-
periences with CB and in each issue of ELE-
MENTARY ELECTRONICS I'tl publish the best of
what | receive. Pictures can make or break a
story, so whenever it's possible, include at
least one black and white glossy photo of CB
in action. If you're talking about a CB gather-
ing, get pictures of the highlights. 1f you're
talking about an emergency or a crisis where
CB played a role, get pictures to go along with
your account. And now, on with the news. ..

Ramblin’ Redskin Rides the Range
“Stick 'em up,” is not just cowboy or CB
lingo—it's also what you do with self-adhesive
stickers, bumper stickers, and patches from the
Rambling Redskin, Three of the Redskin's many
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products, which just arrived here at the office
addressed to me, are shown here and | under-
stand that theseeare just a small sample of the
huge array that is available. You can get all the
details from the Rambling Redskin himself at
Dept. DM-1, P.0. Box 564, North Bergen, NJ
07047. Incidentally, Rambling Redskin is the
handle for S. Russel, a man who's been called
that since 1958 when CB radio was born.

Bears’' Diet Expands

It used to be that “feeding the bears” meant
only one thing: on-the-spot payment of a fine
or a ticket collected from a state police officer.
Nowadays though, paying your speeding ticket
isn't the only way you can keep your local
Bears ‘“fed.”

“Feeding the Bears” currently also refers
to passing information to police on accidents,

drunken or reckless drivers (also known on ‘the
CB waves as D.W.l's—people who Drive While
Intoxicated), hazardous road conditions, and
the like.

Mayfield Village, Ohio is a small community
on the far east side of Cleveland whose police
department is discovering that this aspect of
CB radio is helping them do a better job.
Police Chief William Shortle ‘said the addition
of CB radio to police cruisers in Mayfield has
led to a marked increase in arrests and assists.
“‘Truckers have learned that we monitor chan-
nels 10 and 19, and they regularly post us on
problem areas,” he commented. ‘‘Highway 271
runs through Mayfield Village,” he explained,
“and although our surveillance strip is only
3% miles long, a lot can and does happen
on this section of the road.”

The things that happen often go beyond the
routine accident reports and hazardous driving
warnings. A Mayfield Villager recently used her
CB to inform police that the man who was test
driving the car she was selling had neglected
to bring it back. The police caught him. Another
CBer reported a couple who had pulled off the
road to allow what started as a domestic argu:
ment to blossom into a full-scale war. Police
also hear about road fires, juveniles bombing
cars from a bridge, narcotics deals, illegal hunt-
ing—the list goes on and on.

Although Mayfield Village operates on low
band police radio, CB has proved its value as
a supplemental system that helps get officers
where they are needed—fast, “Some of the CB
calls originate in communities to our north or
south,” Chief Shortle said, “and by the time
the offender reaches our town, we're ready.”

It all boils down to this: your local Bears
don't have to starve just because you're a law-
abiding driver who doesn't incur fines from the
police. You can feed the Bears by giving them
useful information—you'll be happier, they'll
be happier, and your community will be a safer,
more secure place to live.

CB Thieves Scamper in
Springtield, Iinois

Sgt. Chris Kratzer, Director of the Crime
Prevention Bureau in Springfield, Illinois, writes
us to report that an effective CB identification
program has been instituted in the Springfield
metropolitan area. Recently, he says, five autos
were parked side by side at a local motel. All
five autos were equipped with CB radios and
the antennas were visible. During the night,
three of the five autos were broken into and
the radios taken. The cars broken into were not
participating in our program. The other two
cars contained radios which had been engraved
with identification numbers, registered with the
Sheriff's Office, and the cars were marked with
window and bumper stickers that advertised
their participation in our program. These two
cars were not touched by the CB thieves.

Springfield's CB Identification Program con-
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sists of four basic steps: (1) Engraving the unit
with the owner’s driver’s license number and the
abbreviation of the state in which the license
was issued. The serial number of the equipment
is also engraved because the serial number
applied at the factory is usually easily removed.
(2) The same information as described above is
written on the equipment with an ultraviolet
marker. (3) Records are maintained at the
Sheriff's office of all units which have been
engraved. (4) The participant is given bumper
and window stickers to apply to the car which
will contain the CB unit. The stickers warn
thieves that the CB equipment is registered
with the Sheriff's Office.

Since the program was initiated, 3,000 CB
radios have been engraved. This constitutes
about ten percent of the total number of CB
radios estimated to be owned in the area. Sgt.
Kratzer hopes to increase the number of parti-
cipants in the program to at least sixty percent

We Have
N Joined . . .

\’7 OPERATION
IDENTIFICATION

All items of value on these premises have
been marked for ready identification by
Law Enforcement Agencies.

SANGAMON COUNTY SHERIFF'S DEPT.

of CB radio owners in the area. As we go to
press, CB thefts in the area have been reduced
from an average of 9-10 CB thefts per week to
an average of 1-2 CB thefts per week. That's an
80% reduction, and with increased participation,
Sgt. Kratzer hopes to reduce these averages.

The Crime Prevention Bureau has made every
effort to make the benefits of the program
available to as many people as possible. The
Bureau sends representatives to local CB Coffee
Breaks to provide the engraving equipment, the
stickers, and additional information. It looks
like the publicity is paying off. Both CBers and
CB thieves are becoming increasingly aware that
CB equipment which is permanently marked can
be traced to the original owner, and is much
harder to sell or fence.

And last but not least, the Crime Prevention
Buréau has future plans too. They include at-
tempting to get the program operating on a
national level, and convincing the CB manufac-
turers to stamp their serial numbers into the
radio case rather than simply applying paper
or plastic serial number stickers which can be
easily removed.

Some Short Shorts

In Fort Worth, Texas the highway department
is letting a lot of ingenuity creep into its sign
language. As motorists approach a stretch of
road construction, a unigue sign issues its own
Smokey report and warns both CBers and non-
CBers to slow down. Take a look at the picture
and you've just got to admit that those Texas
Rangers have got a sense of humor that’s
wall-to-wall and treetop tall.

You may be interested to know that your

editor-in-chief, Polish Ham, recently became an
(Continued on page 96)
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Swan Islands, Hong Kong, or Re-

HAVE YOU HEARD Panama, Surinam,
union on shortwave lately? You

haven’t? Don’t feel too badly, buddy, ’

because no one else has either! These
are just some of the countries that
formerly operated on shortwave but do
so no longer. DXers who are relatively
new to the hobby can only look on in
envy as DXers who have been in the
hobby longer proudly dispiay their veri-
fications from these countries. Other
countries such as South Vietnam, An-
gola, Lebanon, and Cambodia are still
on the air, but just try and get a QSL

which comprises part of the Deutsche
Welle’s Sines relay station in Portugal.
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out of any of them now! Sad to say,
veteran DXers have often heard and
verified countries that the newcomer
won’t~be able to hear or verify no mat-
ter how expert he becomes in the
DXing hobby!

But dry your tears, my friend. The
international shortwave scene is a dy-
namic one. New countries are coming
on that the old-timers never had a
chance to hear or verify. Moreover,
there are several shortwave outlets that
can be heard and verified today that
may very likely not be around in the
near future. These are the “‘endangered
species” of shortwave, and the alert
DXer can bag these stations now and
get the QSLs from them while they’re
still available. In a few years you too
can turn a new DXer green with envy
with your collection of QSLs from
“extinct” .catches!

Start Close to Home. Canada offers
several private shortwave broadcasters
whose future is doubtful. In 1973,
CJCX—-6010 kHz, in Sydney, Nova
Scotia—gave up shortwave operation
due to the competition and interference
from higher powered broadcasts. Other
private broadcasters in Canada face
similar problems, plus the possibility of
declining listenership on shortwave.
The message here is clear—hear and
verify them now.

—\i_.._’/?/‘/‘ =
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Fortunately, Canada’s three remain-
ing private shortwave stations operate
24 hours a day on their frequencies,
allowing for good North American re-
ception after the Europeans leave the
air. Try at approximately 0500 to 1300
GMT for the following: CFRX, To-
ronto, on 6070 kHz; CFCX, Montreal,
on 6005 kHz; CHNX, Halifax, Nova
Scotia, on 6130 kHz. In addition, the
Canadian Broadcasting Corporation
operates two 49-meter outlets, both on
6160 kHz. CKZN operates from 0930
to 0500 GMT at St. John’s, Newfound-
land and CKZU is on the air 1400-

%
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Radiodiffusion Argentina al Exterior, Buenos Aires.
English to North America from approximately 0315 to 0345 GMT
on 9690 kHz. Future depends on resolution of political situation
in Argentina, often erratic verifier but has been responding
reasonably well of late.

Private broadcasters: CFRX Toronto 6070 kHz; CFX
Montreal 6005 kHz; CHNX, Halifax, Nova Scotia 6130 kHz; all
24 hours and excellent verifiers. Canadian Broadcasting Cor-
poration stations: CKZN 0930-0500 GMT St. John’s, Newfound-
land; and CKZU 1400-0905 GMT Vancouver, British Columbia;
both on 6160 kHz and excellent verifiers.

ETLF, Radio Voice of the Gospel, Addis Ababa. Re-
ligion from 1715-2030 GMT with English 1945-2030 on 11830
kHz. New government in Ethiopia may give in to pressure to
end ETLF's Arabic language Christian broadcasts to the Middle
East.

Radio Gambia, Bathurst. 4820 kHz, 0625 GMT sign
on, BBC news relay at 0700. Scheduled to leave air by end of
1976. Excellent verifier.

Radio Republik Indonesia regionals, such as
Yogyakarta on 5046 kHz, Surakarta on 4932 kHz, Gorontalo on
4900 kHz, and Jakarta on 4775 kHz. Usual reception times
1130 GMT to local sunrise. Indonesian talks and music. Irregu-
lar and unpredictable verifiers. All due off by sometime 1977,
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BBC Ffar Eastern Relay, Tebrau. 1100-1500 GMT on
9740 kHz and 1100-1330 GMT on 11750 kHz, English. Excellent
verifier; report to London and request site be specified.
Rumored to be closed sometime by 1977.

Deutsche Welle relay at Sines. 7285 kHz 0440 to
past 0700 GMT in various East European languages. Report to
Cologne; excellent verifier. Future quite uncertain—depends on
tilt of eventual Lisbon government.

Voice of America ‘relay, Okinawa. 1100-
1500 GMT on 6010 and 7165 kHz; and 1100-1200 GMT on 1178
kHz; in English. Relay may be a bone of contention between
China and both the United States and Japar‘.

Voice of America relay, Colombo. 0100 to 0330
GMT in English on 7110, 15185, and 11740 kHz. Also in English
at 1300-1800 GMT on 7110 and 15185 kHz; at 1300-1500 GMT
on 11935 kHz; and at 1500-1800 GMT on 11715 kHz. Low power,
35 kw. May soon be replaced or given to Sri Lanka government.
Excellent verifier; as all VOA stations, much easier to QSL than
Sri Lanka Broadcasting Corp.

Voice of Free China, Taipei. English to North America
0200-0350 GMT on 15125 and 15345 kHz. Usually good verifier
although sometimes erratic. Future clouded due to insistence
of mainland China that Taiwan must eventually be reunited
with the mainland.

IIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIVIIIIIIIIIIIIlllllllllllllllllIIIlIIIIIlIIIIIIIIIIlIIIlllllIllllIIIIIIIIIIIIIIIIIIIIIIII'IIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIllllllllllllllllllllllIIIIIIIIIIIlII

0905 GMT from Vancouver, British
Columbia. Since both of these stations
operate on the same frequency, positive
station identifications are a must!
Budget cuts in the Canadian Broad-
casting Corporation’s appropriations
jeopardize these two stations, especially
since there is already a Northern Ser-
vice by the CBC for isolated areas.
Argentina is a nation that is under-
going political upheaval as of this
writing. It is also the home of a well-

Against the
African sky, the
curtain array
antenna of Radio
Voice of the
Gospel stands.
From this an-
tenna, programs
£0 out to Africa,
the Mideast,
and Asia.

heard external service, Radiodiffusion
Argentina al Exterior. Established by
the late Juan Peron, RAE features Eng-
lish programming from 0315 to ap-
proximately 0350 GMT on 9690 kHz.
Argentina will retain some shortwave
broadcasting, it seems safe to say, re-
gardless of the outcome of its current
turmoil; whether or not it will carry
Engilsh or readily verify is another
matter. Better get it now!

On the Other Side of the Pond. Por-
tugal has been in the news quite a bit
since 1974, when a military coup de-
posed the remnants of the old Salazar
regime. While the final form of govern-

ment that will eventually rule Portugal
is unknown as of this writing, the indi-
cation is that the government will have
a socialist tilt, which puts a cloud over
all non-governmental broadcasters.

In late 1975 the Portuguese govern-
ment nationalized all private medium
wave broadcasters. Exempted from this
order were all foreign relay stations,
but this could change at any moment.
A particularly vulnerable target might
be the Sines relay of Deutsche Welle,
West Germany, which is used primar-
ily for transmissions to Eastern Europe
(due to propagational advantages). Try
for it from 0440 to past 0700 GMT on
7285 kHz in various East European
languages such as Bulgarian and Ro-
manian. Reports go to Deuische Welle
headquarters in Cologne.

Africa has a target to shoot for with
a definite deadline: Gambia will leave
shortwave altogether by the end .of
1976! This small West African nation
operates on 4820 kHz with barely

three kilowatts, yet is often heard at
0625 GMT sign on, followed by some
English and African chanting, with a
relay of BBC news at 0700. They are
a good verifier, so act now!

Ethiopia has also undergone a politi-

A technician at
Radio Voice of
the Gospel, Addis
Ababa, Ethiopia,
plays back a tape
recording.
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cal shakeup, and is under increasing
pressure from Arab neighbors because
of the presence of ETLF, Radio Voice
of the Gospel, in its capital city of
Addis Ababa. ETLF is a major sup-
plier of Christian broadcasts to the
Moslem Middle East, and as such faces
a rocky future. Try for it on 11830
kHz with religious broadcasts 1715-
2030 GMT, with English scheduled
1945-2030. They are an excellent veri-
fier.

Asia Is Active. 1975 brought several
changes in the broadcasting scene, with
South Vietnam, Cambodia, and Laos
undergoing many changes as a result of
the new regimes in those countries.
Three new countries where major
changes could be in the offing arexTai-
wan, Malaysia, and Indonesia.

Malaysia is the home of the BBC
Far Eastern Relay at Tebrau. Prob-
lems here include the. desire of the
Malaysian government to avoid offend-
ing China and the BBC’s own financial
pinch. 1976 could very well be the last
year for the Tebrau relay. It is heard
in English from 1100-1500 GMT on
9740 kHz and at 1100-1330 on 11750.

Taiwan 1s in a precarious position
due to the growing number of nations
that recognize the People’s Republic of
China and the adamant insistenge of the
mainland nation that Taiwan be re-
turned eventually to the People’s Re-
public of China. Taiwan’s Voice of
Free China can be heard with English
programming at 0200-0350 GMT on
15125 and 15345 kHz, with reception
often best in the summer months.

Indonesia has scads of low-powered
local shortwave stations that provide
exotic listening and good DX for North
American listeners. Alas, this situation
is about to change, as the governiment
is phasing out the local shortwave sta-
tions, with a target date of late 1977
for removal of all local stations from
shortwave. After this date, only the
official Voice of Indonesia will be left
for DXers:

Several of these local stations can
be heard in North America, although
best reception is in the western part of
the continent. Here is a sampling of
widely-heard Radio Republik Indonesia
locals: Yogyakarta, Java on 5046 kHz;
Surakarta, Java on 4932 kHz; Goron-
talo, Sulawesi on 4900; and Jakarta,
Java on 4775 kHz. These stations usu-
ally feature a variety of Indonesian talks
and music, and are audible from ap-
proximately 1100 GMT to your local
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Some adjustments are made by the station engineers at the

Voice of America’s transmitter plant at Colombo, Sri Lanka.

Transmitter control room technician
adjusting equipment of the Okinawa relay
station, Voice of America Radio, Ryukyu
Islands

sunrise, with many stations signing off
at 1600 GMT. And if you think that
hearing these stations is a challenge,
just wait until you try to get a QSL out
of them! Many listeners use such exotic
techniques as Indonesian language re-
ports to extract verifications from these
stations.

Even the ’Voice’ May Get Squelched.
Voice of America reception is not al-
ways routine. VOA has a relay station
at Colombo, Sri Lanka consisting of
three transmitters, each rated at 35
kilowatts. The VOA is reported to be
searching for a new relay site in the
Indian Ocean area, with the isolated
island of Diego Garcia being a fre-
quently mentioned candidate. The
Voice of America Public Information
Office, on the other hand, denies that
it is searching for a new relay site in
the Indian Ocean area. The Information
Office acknowledged, however, that the
VOA’s operating agreement with the
Sri Lanka Broadcasting Corporation ex-
pires in May 1976. The VOA expects
that the agreement which allows them
to broadcast in Sri Lanka will be re-
newed. There are no guarantees in Situ-
ations like this, however. Thus. we'll all
have to wait and see what the outcome
is. Tune for Sri Lanka VOA broadcasts
at 0100 GMT sign-on until 0330, in

Glossary of DX Terms

Band—A segment of frequencies designated by
international agreement for use by a certain
type or group of stations. There are short-
wave broadcast bands, amateur radio bands,
etc.

DX—Distant radio signals )

DXing—Listening to distant radio signals as
a hobby.

GMT—Greenwich Mean Time, a universal time
reference used by DXers. GMT is equivalent
to EST-5 hours, CST+6 hours, MST+7
hours and PST+8 hours. |

kHz—Kilohertz, a unit of frequency measure-
ment 1,000 cycles per second.

Medium waves—The frequencies between about
540 kHz and 1600 kHz, the ‘standard AM
radio band.

SWL—Shortwave listener, a DXer who favors
the shortwave bands for his hobby listening.

English on 7110, 15185, and 11740
kHz. On 7110 and 15185, English
broadcasts may also be heard at 1300-
1800 GMT.

A question mark must also be as
signed to the VOA relay on Okinawa
in the Ryukyu Islands. Recently re-
turned to the Japanese government, the
Ryukyus are well located for broadcasts
to the Chinese mainland. The Japanese,
however, have been concerned over the
VO A Chinese broadcasts due to Japan's
desire to improve Japanese/Chinese rec
lations. The United States has prom-
ised that the VOA relay will seek to
avoid provocation in its Chinese pro-
grams. Such an assurance may not
prove to be enough for future Japanese
governments, and the Ryukyu relay
could be included in future American
Chinese negotiations. Try for it on
7165 and 6010 kHz at 1100-1500 GMT,
and on 1178 kHz at 1100-1200 GMT,
for its English broadcasts.

Don’t Wait! Patience is a virtue, except
where DXing is concerned. You must
DX while you can, and these targets
may go “pfft!”" in the near future.
They're all possible, even on simple
equipment, so start tuning! And the
verifications you’ll receive may be com-
mon now, but they’ll be collectors items
in the future. ]
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A A .f:.e/e puts together in one neat package some of the newest CB rigs, "¢ A
i ? antennas and accessories for you to use in CB contacts this year! ¢

CB Converter. Sparkomatic’s new CB Converter has an all-metal case that
acts as a shield to cut down ignition and motor noise. The unit, Model
CB-10, has a built-in static collector for quieting, and a sensitivity control
for sharper channel adjustment. This CB converter fits all cars, boats,
campers, and trucks. It fits under the dash and the package includes
everything needed for quick, simple installation. An On-Off power control
automatically switches off AM reception when the CB converter is activated,
and a red "pilot light’" lets you know it is in operation. Priced at $24.95.
For further information on this product and other Sparkomatic equipment,
CIRCLE 64 ON READER SERVICE COUPON write to Sparkomatic Corp., Milford, PA 18337.

CB Power Supply. The compact Model 13-110 regulated 12-volt DC power
supply which allows you to convert mobile CB transceivers to base station
usage, is now available from the Breaker Corporation. Powerful enough for
SSB rigs, the Model 13-110 has a built-in pilot light and Off-On switch.
The unit will serve as a satisfactory 12-volt battery replacement for virtually
any automotive equipment requiring up to 2.5 amps continuous current and
up to 5 amps temporary surge. The output voltage is 12-14 VDC regulated
from a 120 VAC 50-60 Hz line and has a circuit breaker for protection
against sustained overloads. The unit is U/L listed and sells for $32.95. For
further information, contact Breaker Corp., 1101 Great Southwest Parkway,

Arlington, TX 76011. CIRCLE 68 ON READER SERVICE COUPON

24-Carat Contact. For the CBer who has everything, there is now a 24-carat
gold-plated version of the Wren D-104 microphone handle, especially de-
signed to simplify keying the Astatic D-104 microphone. The Astatic micro-
phone is keyed with a push-to-talk switch which runs parallel to the long
microphone shaft. The user almost has to make a fist, and hold his hand
in this fatiguing position, to use the microphone. The Wren D-104 handle,
however, adapts easily to the Astatic microphone—without having to dis-
assemble the unit—and allows the user to key the microphone with a light
touch of the finger. The 24-carat gold-plated Wren D-104 microphone handle

CIRCLE 66 . : . )

G TR is offered at a price of $37.50. It is also available in the original heavy
SERVICE chrome-plated version at a recommended retail price of $14.95. Further
COUPON information on the Wren D-104 microphone handle is available from

Wren House Electronics, Inc., 1438 Brook Drive, Downers Grove, IL 60515.

I3

CB Power Mike. The CB-73 Double-Header, a hand mike with several unique
features by Telex, has a built-in, battery-powered IC amplifier with variable
gain control. The user can ‘“‘tune’’ the mike to his CB radio for maximum
output at normal speech and thereby can avoid distorted transmissions.
The special Double-Header feature provides selectable noise cancellation.
To take full advantage of noise cancellation it is necessary to talk directly
into the mike opening with the mike very close to the lips. But the Telex
CB-73 can also be used as a standard power mike at some distance from
the mouth. A switch at the top of the mike lets the user instantly select
the desired transmission mode. The CB-73, housed in an aviation style
case, will sell at $39.95. Get all the facts from Telex, 9600 Aldrich Ave.,
So., Minneapolis, MN 55420.

CIRCLE 60
ON READER
SERVICE COUPON

Big Momma’'s New Low Profile. The famous ‘‘Big Momma’ mobile CB

antenna by Antenna Specialists is now available with a new low profile

design. The new model, M-510, incorporates the same ‘‘Big Momma’' super

coil made famous in the original model, M-410. This heavy-duty loading

coil is specially designed for super coolness, durability, and maximum

r performance. The antenna, which is equipped with an in-line connector,
—— can be permanently mounted on the trunk with no holes, using the handy

"‘ “Quick Grip”® trunk lid mount. It also converts easily for rooftop mounting.
} The manufacturer’s suggested list price is $36.95. For further specifica-

N & tions, contact The Antenna Specialists Co., 12435 Euclid Avenue, Cleveland,
CIRCLE 65 ON READER SERVICE COUPON Ohio 44106.

(Continued on page 86)
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[] Hello! out there in Radioland. If
you haven’t made plans to go to the
AWA annual conference, now is the
time to do so. It will be held in Canan-
daigua, NY on October 1 and 2. I am
looking forward to being there this
year and hope to see many of you
there, t0o. You will meet over 300 other
collectors, attend a flea market, hear
speakers talk about radio and wireless
history, and find out the best methods
to use when restoring old radios. You
can visit the AWA Museum in East
Bloomfield (just a 15-minute drive
away), and see more ancient radio and
wireless gear than you ever dreamed
of. Your visit to the National Histori-
cal AWA Conference will be an ex-
perience you will remember the rest of
your life.

As you may already know the prices
of Vintage Radio books, published by
Morgan McMahon, have all increased.
Costs for labor, paper, ink, and bind-
ing hdve increased, as has the cost of
postage to mail the books.

A reprint of the 16-page users manual
for the Radiola III, a radio receiver, is
now available for $2.00 postpaid from

ANTIQUE
RADIO
CORMER .

by James A. Fred

Antique Radio Press; P.O. Box 42,
Rossville, IN 46065. It will be very
helpful to any owner of the Radiola 111
A and will increase your enjoyment of
the radio set.

IHRS Establishes a Permanent Dis-
play. The Indiana Historical Radio So-
ciety has removed its display from the
Indiana State Museum in Indianapolis
and is in the process of setting up a
permanent display in Auburn, Indiana.
Auburn, Indiana, about 25 miles north
of Fort Wayne, is the home of the
Auburn - Cord - Dusenberg Automobile
Museum. Here on display are over 30
of the most exotic automobiles ever
made in the United Staets. The museum
is established in the very same building
that once housed the corporate offices
and showroom of the Auburn-Cord
Company. It is a well preserved building
with beautiful chandeliers hanging from
the ceiling of the main display room.
A graceful marble staircase leads to the
second floor where the THRS display
will be established. The IHRS will pro-
vide all the material as well as show-
cases to hold the radios and other arti-
facts from the “Golden Age of Radio”.

All visitors paying admission to the
Auburn-Cord-Dusenberg Museum will
be allowed free access to the radio dis-
play during regular museum visiting
hours. \

Troubleshooting Tips. Many readers
have written to me requesting informa-
tion on how to troubleshoot particular
models of radios. | am sure this infor-
mation would be useful only to the few
owners of the radios in question. In-
stead 1 am going to write about trouble-
shooting old battery radios. This in-
formation will be general in nature and
will benefit all collectors.

If you intend to be a serious collector
you will want to learn how to do simple
repairs to your radio equipment. You
will first need some basic tools such as
long-nosed pliers, side-cutting pliers, a
6-inch adjustable wrench, several sizes
of screwdrivers, and a good pocketknife.
Yow must learn to solder and buy a
soldering iron. | do not own a soldering
gun, never have, and probably never
will. A pencil soldering iron with several
replaceable tips suits me best. An in-
expensive volt-ohm-meter is a must.
Most of these items can be obtained at

Hausske, Wheaton, lllinois.

A beautifully-restored W. B. Duck receiver. Left is tuner section,
right contains detector and amplifier stages. Owned by George

This rear view of the William B. Duck three-tube receiver shows
carefully routed bus-bar wiring. Note meter jacks under the fila-
ment controls at left center.
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your local Radio Shack store or by mail
from a Radio Shack catalog. You will
find their advertisements in this issue of
ELEMENTARY ELECTRONICS.

You will use the volt-ohm-meter
(VOM) muainly for 2 purposes. One, to
measure continuity (a continuous cir-
cuit) in tube filaments, speaker coils,
transformer windings resistors, etc.
Two, you can measure the voltages of
batteries and power supplies, and tell if
capacitors are good or bad.

Using the VOM. To measure con-
tinuity use the circuit shown. Set the
meter selector switch to ohms, connect
the leads from the meter to the wires
or binding posts on the speaker, trans-
former, etc. The meter pointer should
move upscale. Try the different resis-
tance ranges until your meter tells you
how much resistance you have in the
device you are testing. If you get no
reading on any resistance range, the cir-
cuit is open. If you get a zero resis-
tance reading you have a very Jow re-
sistance or a short circuit. Audio trans-
former windings will have resistance
readings from a few hundred ohms to
several thousand ohms. Tube filaments
have very low resistances. Old radio
speakers (1924-1928) will read 1000 to
2000 ohms. Headphones of the 20s and
30s will also read 1000 to 2000 ohms.
If you find a recently-made pair of head-
phones that read three to six ohms,
they are of the dynamic speaker type
and aren’t suitable for use with old
radios. If you find a pair of recently
made headphones with infinite resis-
tance they are probably of the crystal
type and not suitable for use with old
radios.

To measure filament continuity refer
to the drawings shown of tube bases.
Normally the larger pins (if there are
two diameters) are the filament pins.
The exceptions are shown. The lower

\ F F F F
- +
SPIN 6 PIN
2/
20IA, etc
F F
F
K F
WD-1| WX-12,864, uvs9 7 PIN
ux199
CHECKING TUBE FILAMENTS WITH OHMMETER

Diagram shows several popular antique tubes which cannot be
checked in modern testers. Usual failure was burned-out filaments.

the filament operating voltage the lower
the resistance. In fact some of the tubes
may show zero resistance. Very seldom
do you find a short circuited filament,
the usual defective filament is open.
There is one caution to be observed
when checking tube filaments. Some
tube filaments, namely the 30, 32, 34,
V99, and X99 draw currents of only
.06 amperes. Some ohmmeters draw
current in excess of 0.1 amperes. This
amount of current will burn out the
filaments of the tubes listed above. If
you cannot determine the current flow-
ing in your ohmmeter circuit the safest
thing to do is to use only the highest
resistance range.

For the beginner 1 recommend a
small VOM like the Radio Shack 22-
027 which sells for $8.95. The meter
will easily fit into your pocket since it is
only 3V2 by 2-5/16 by 1% inches in
size. The meter has 8 ranges; AC & DC
volts:  0-150, 0-1000; resistance:
0-100,000 ohms; and direct current of

0-150 milliamperes. The meter move-
ment takes only 1 mA (.001 ampere)
to deflect full scale. This would make it
safe to use with any vacuum tube.
Another reason you need a VOM is
to measure voltages of batteries and
power supplies. Simply set the VOM
to its highest voltage range and place
the test prods across the voltage source,
observing the correct polarity. If the
meter doesn’t deflect to half scale,
change the range switch to the next
lowest range. The meter will be more
accurate near the center of each scale
so take your reading in this region
whenever possible. Remember that bat-
teries deliver direct current (DC), and
your home electrical receptacle delivers
alternating current (AC). If you are
in doubt as to what kind of current you
are measuring, read the label on the
power source very carefully.
Detect Faulty Capacitors. Another
important use for your VOM is to de-
(Continued on page 94)

In addition to the antique radio gear usually seen at these meets,
there was test equipment on sale at the Indiana Historical Radio
Society’s flea market.

This Crosley Gembox was one of the very earliest radios to be
powered directly from the AC power line. The speaker was also

very early—replacing earlier headphones.
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talk or monitor radio talk (Fire,

Police, Aero, etc.) from your scan-
ner set anywhere in your home, as well
as over outdoor speakers at your front
door or patio, or anywhere else you
want to install them, such as the garage
or near the sandbox or swimming pool.
In addition, you can call anyone in
these places using the PA (public ad-
dress) feature of your CB set when you
need to communicate with them in a
hurry—for example when there’s a tele-
phone call in the kitchen for someone
in the basement or outdoors. You can
even yell at stray dogs digging up your
flower beds. or tell unwanted salesmen
that you don’t want whatever it is
they're selling—or tell them you can’t
talk to them because there’s nobody at
home! You can do all this the way I do,
without moving from your easy chair,

SWITCH-A-BAND Lets You Hear CB

Three-position switch on left is at
NOR(mal) position in center when no
remote speakers are needed. Remote
speaker in use is indicated by letters
around knob of switch at right. CB set is
on shelf at left.

i

* “‘\\‘\\ W \‘

TN
AR
\\

%\%"\»\ \

once you've installed your Switch-A-
Band system. Of course you will' have
to move from that ol’ rockin’ chair a
little bit at first, while you're actually
setting up and installing your Switch-
A-Band.
Switch-A-Band

provides = instant

CABLES TO SPKRS IN
REMOTE ROOMS

REMOTE
SPEAKER
SELECTOR
SWITCH
s2

FROM
EXTERNAL
SPKR_JACKS ON
CB SET AND

CB/SCANNER SCANNER

SWITCH S|

The two selector switches mount in small
metal enclosure with cables coming from
CB and scanner radios, and going to
remote and main speakers going oul rear.
Terminal strips (optional) at rear would
make wiring more convenient, but would
add a bit to the expense.

switching to  permanently-instailed
speakers in the living room (the “main”
speakers), kitchen, garage workshop,
son’s room, rear terrace and the front
door area. I also have a branch line to
the basement where a roving single

speaker can be plugged into any one of
four outlet jacks located in the office,
art studio, photo darkroom, and game
room. Use of a roving speaker cuts
down initial installation costs by mak-
ing one speaker do the job of four.

If you have a CB transceiver but not
a scanner radio, you can dispense with
the CB/Scanner selector switch and
just connect your CB set's External
Speaker jack to the X and Y terminals
of the Remote Speaker selector switch.
See the schematic diagram.

If you use a selector switch which
has more terminals than you actually
need. for the remote speakers you can
easily block the switching action to
prevent switching to unused terminals
on the switch.

CB/Scanner Selector Switch. This 4-
pole, 3-position switch feeds the output
of either the CB set or the scanner
radio into the remote speaker system.
Although it may look a bit complicated
the first time you look at it, you'll find
it's really quite logical and easy-to-
understand after you study the diagram
for a few minutes.

Note that this switch has four termi-
nals, 1, 2, 3, 4, in the center of the
switch, as viewed from the rear, sur-
rounded by 12 other terminals around
the outside. The four terminals in the
middle are switched, each one to ong

For remote listening in rooms with cabinets
or boxed-in areas like kitchen cupboards
these flush-mounting speakers work well.

or another of four sets of three outside
terminals each. For example, center
terminal 1 is in contact, depending on
the position of the knob which turns
the switch, with either contacts 5, 6, or
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itlets yoil monitor your CB or scanner all through
the house 24 hours a day.

7. The arrows in the schematic diagram
show which terminals are connected
when the switch is in its CB/Remote
position.

A two-conductor cable leading from
the External Speaker jack on the
rear of the CB set goes to terminals |
and 2—the output of the scanner radio
is similarly connected to terminals 3
and 4. When the switch is in its normal
(center) position no signal is fed to
the Remote Speakers selector switch.
Signals from the CB set and scanner
go to small separate speakers at this

Compact outdoor/indoor speaker has 4-in.
cone which is moisture-resistant.
Mounts on screw or nail anywhere.

Surface-mount speaker in its own enclosure
may have optional volume control.

'Volume control and stereo headphone jack
mount readily on receptacle plate, connect
to speaker mounted higher on wall.

base (main listening) location. These
are required because the built-in speak-
ers in the two radios are silenced when
the extension speaker jacks are in use.
Although the also are “remote™
speakers, in one sense, I refer to them
as “main” speakers to differentiate them
from the true remotes in locations out-
side the room.

Remote Speaker Selector Switch. 2-
pole, 6-position switch S2 routes the
signals from terminals X and Y to re-
mote speakers which are connected to
the six pairs of terminals labeled |
through 6.

In my Switch-A-Band the number 3
terminals of S2 lead to four outlet jacks
J1 through 14, in the basement of the
house instead of to a single speaker.
These outlet jacks are in the office, art

studio, photo lab, and the' game room.
The jacks are wired in parallel, as®
shown in the diagram. Choose a layout
which keeps the wires as short as pos-
sible. Do nor install permanent speakers
at each (or even two) of these loca-
tions. To do so without connecting
them to separate positions on selector
switch S2 would result in paralleling
the speakers and the audio output stage
of the CB set or scanner would feed
into too low an impedance, and might
easily burn up the output stage (or at
least blow out the protective fuse in the
set, if it has one).

Use only one roving speaker to carry
about and plug into whichever one of
the four (or more, if desired) outlets
you're going to be working near for a
while. Permanent speakers are installed

J1-J4—Y4-in. phone jack, mono, open-circuit (Radio
Shack 274-280 or equiv.)

J6=Optional phone jack, stereo, closed circuit
(Radio Shack 274-376 or equiv.)

P1, P2—Ya-in. phone plugs, mono, (Radio Shack
274-1536 or equiv.)

S1—4-pole, 3-position rotary switch, non-shorting
(Allied Electronics 851-1543 or equiv.)
$2—2-pole, 6-position rotary switch, non-short-
ing (Radio Shack 273-1386, Allied Electronics
851R1496, or equiv.)*

*Your local Radio Shack or other supplier may
have speaker switches designed to switch sev-
eral pairs of remote stereo speakers. These
often come already mounted in a small metal
box with convenient screw terminals for making
connections. One of these may be suitable in
place of the S2 switch listed above.

SPKR 1, 2—5-in. diameter surface-mount speaker,
in enclosure (Radio Shack 12-1842 or equiv.)
Misc.—Aluminum switch enclosure 5-in. x 2-in. x

2-in. or larger (Radio Shack 270-238 or equiv.);

NNER REMOTE
g\?“/Tch: S| SPEAKERS
SWITCH S2 b
. L F - 5
60—] N_ c————= 2
| To SPKR | i o—— 3
18 (GBS o—— 4
o— 2 ‘ X o— 5| .
_L—~—<>’|l'§‘r—_L ™~ | o——=g| TO 6
e e Y aKERS
EXTERNAL i L |
SPEAKER | S o—-——g
JACK 3 ot o o
i 2<>—T EQ(SCAN- o o2
1130, NER) T ool
ZRY, 2 114 T - = 6
_‘-—o—-—o/‘}/"roJ 7
T0 i
SCANNER 1'6, cB REMOTE
EXTERNAL o+ o NORMAL (NO REMOTE)
o o SCANNER  *THIS SWITCH MAY HAVE AS MANY

OR AS FEW POSITIONS AS REQUIRED.

PARTS LIST FOR SWITCH-A-BAND

20-gauge, 2-wire speaker cable (Radio Shack 278-
1387 or equiv.; 24-gauge, 2-wire speaker cable
(Radio Shack 278-1509 or equiv.}; volume control,
8-ohm L-pad (Radio Shack 40-980 or equiv.); bar-
rier terminal strip, optional, for making con-
venient connections to speakers (Radio Shack
274-659, 274-670, etc., according to number of
terminals needed.)

ADDITIONAL SPEAKERS

Depending on where the remote speakers are to
be used, the following are recommended:
For mounting in cabinets, closet doors, or
similarly—5-in. ~ diameter  flush-mounting
speaker (Radio Shack 12-1841 or equiv.)
For surface mounting—5-in. diameter, with
own enclosure (Radio Shack 12-1842 or
equiv.)
For outdoor use—4-in. diameter outdoor/in-
door speaker, with own enclosure, moisture-
resistant cone (Radio Shack 40-1227 or equiv.) ~
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at all other house locations. = The
weather-resistant speakers on the patio
and near the front door are mainly for
public address use, to call people in
from the yard, to turn away salesmen,
or to shoo away stray dogs. Of course
the patio and front door speakers can
also be used to monitor the CB and
scanner radios.

B
A

FFéOM L SPEAKER

REMOTE

SPEAKERS CONTROL

SELECTOR :

SWITCH i |

76" 5
STEREO| (B 4
HEADPHONE | | ¢ ! 3-—H

JACK J5

Wiring an L-pad volume control to a speaker
is easy using upper left part of diagram
above. To add headphones, wire rear of
Radio Shack jack 274-376 as shown. It
will silence speaker when using phones.

Volume Controls.! Another feature of
my Switch-A-Band system is the use of
volume controls at selected locations. 1
added an 8-ohm L pad to the roving
remote speaker, and also to the speaker
permanently installed in our son’s room.
In the latter the speaker was mounted
up toward the top of a wall, so the
volume control was placed in a box
down lower, where it can be operated
from the bed or a chair. Of course,
these L. pads are optional.

Miscellaneous Equipment. 20-gauge
speaker wire was used

through the -

Switch-A-Band system, to avoid loss of
power in the fairly long runs of wire
throughout the house. Lighter wire (24-
gauge) would be acceptable for remote
locations only 15 or 20 feet away, but
heavier wire never hurts, and it costs
only a little bit more. The two selector
switches which are the heart. of the
Switch-A-Band setup mount easily in
a mini-size utility case.

To let our son monitor late at night
without disturbing us I mounted a stereo
headphone jack on the same small panel
along with the volume control. This
automatically| disconnects His wall
speaker when he plugs in his stereo
headphones. We used a stereo jack even
though the audio signals from the CB
and scanner radios are mono, because
he had stereo headphones.

Switch-A-Band works fine with any
standard automobile or replacement-
grade loudspeakers four or five inches
in diameter. These units are 3.2 to 8-
ohms (nominal) and will work with
any CB and scanner radios when con-
nected to the External Speaker jack.
Using better-quality speakers here is
foolish, because we’re concerned only
with reproducing voice frequencies, not
high fidelity music.

Which Speakers? 1 used these speak-
ers: S-in. surface mount automobile
units in the main living room area, in
the garage, and for the roving basement
speaker (Radio Shack 12-1842) be-
cause they have their own small en-
closures. In the kitchen and our son's
room S-in. flush-mounting auto speak-
ers worked out well. And on the patio
and near the front door we found that
‘a pair of 4-in. surface-mounting units

made for indoor/outdoor use are fine. -

MOTE /
SPEAKERS
SWITCH
52
W,/
27
4
i e
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/ | 38 e,
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2
.
._J - Y AR
Y 4
6 5
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Any number of jacks may be wired in
paralle! in the various basement (or other)
rooms to accommodate a “roving” remote
speaker which you then carry about when
working in various locations.

One final tip. When you use Switch-
A-Band as a public address system—by
turning your CB set to its PA position—
you should get sound only from the
remote speakers because plugging into
the CB set’s External Speaker jack usu-
ally turns off the set’s built-in speaker.
If your set doesn’t work this way, and
the built-in speaker keeps on working
even when the External Speaker jack
is being used, thus tausing a feedback
howl, there’s a trick you can use to
silence the built-in speaker. Get hold of
a “Y” audio connector and wire it o
plugs which will fit into both the Ex-
ternal Speaker jack and the PA jack.
Then connect the remaining, third leg
of the “Y” connector the input leads
from the number 1 and 2 terminals of
the CB/Scanner selector switch. This
will disable the CB set’s built-in speaker
and prevent acoustic feedback.

Once you’'ve installed your Switch-A-
Band you will undoubtedly find other
ways to make use of it. Enjoy! n

Newscan
(Continued from page 31)

Tom has a simple explanation for
éverything Robbie does. The robot is
basically controlled by a computer that
Tom built himself and housed in Rob-
bie’s body. In one of Robbie’s legs is a
tape recorder. Wires run through his
other leg to his base, where there are
electric motors and a car battery.

Robbie is mounted on wheels, and
can be operated by car battery. The car
battery allows him to move about
freely, but because of the risks of cor-
rosion and leakage, Tom usually uses
an extension cord to plug Robbie into
the AC line.

An electric socket is mounted on
Robbie’s base. An ordinary toaster can
be plugged in and activated by a spoken
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Robbie serves drinks to his master,
Tom Clayton, but he hasn’t yet been
programmed to share same with Tom.
In fact, the only thing Robbie needs to
survive is electricity—a car battery, or
AC house current—either will do.

command. A built-in timer in Robbie
switches off the current before the toast
is burnt. When a percolator is plugged
in and the request made for “coffee,
please,” the computer alters the time
switch to allow the coffee to brew for
the correct length of time.

The tape recorder in Robbie’s leg is
loaded with answers to the questions he
is most likely to be asked. A spoken
question activates the computer, which
then searches for the most appropriate
answer on the tape. A request for a
lullaby brings forth a pre-recorded song.

When strangers are introduced, Rob-
bie’s eyes light up, lights on his body
flash, and ‘motors whirr before he tells
Tom, “My sensors detect only friendly
aliens.” He shakes hands with the
“aliens” and tells them, “I am pleased
to meet you.” He adds, “Of course, I
use the word pleased loosely. Pleasure

(Continued on page 92)
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GOT THE
POOPED-

BATTERY
BLUES?

A thousand-and-one
overnight recharges are

o 1

[[] Do the batteries in your pocket cal-
culator poop out just when you're cal-
culating your share in the family’s mil-
lion dollar lottery ticket? Did the flash-
light fail in the middle of the last power
failure? Or maybe you’re not a stock-
holder in Burgess or Evercady, and
you’re tired of the endless purchase of
batteries for those never-ending battery-
powered devices you get as gifts.

Whatever your battery problems,
many of them can be solved by General
Electric’s latest Ni-Cd (NiCad) battery
system.

NiCad Advantages. As you know,
NiCad (nickel cadmium) batteries (or
cells) have three important character-
istics:  First, NiCad can deliver very
high surge currents, rélative to their
size, which permits devices such as pho-
tographic strobe lights to work more
efficiently (the strobe unit recycles
much faster). Second, and more impor-
tant, NiCads can be recharged about
1000 times, which, even including the

Inside view of NiCd charger shows trans-
former. Rectifier diodes are not Aisible.

pennies-per-day  recharging, means
sharply reduced battery operating costs
—even when you include the higher
initial price of these NiCad batteries.
Third, and most important, NiCads can
be kept on a “trickle” charge so a spare
set can be maintained at all times in a
fully charged, ready-to-use condition.

The General Electric® system gives
you the most convenicnt way to utilize
NiCad batteries for home, office and
business use. The heart of this system
is the BC-3 charger, which is a center-
tapped power transformer in a compact
case having molded-in snap terminals
and an AC plug. The BC-3 charger sim-
ply plugs into any convenience outlet.
Any of three optional battery holders
can be attached to the snap terminals
on the BC-3 charger and each holder
contains the rectifier diode for convert-
ing the transformer’s AC output to the
DC required for charging the batteries;
holder MC-2 accommodates two C-
cells, holder MD-3 accommodates two
D-cells, and holder MA-1 accommo-
dates four AA-cells.

The BC-3 charger always charges at
least two NiCad cells—it cannot handle
just one, as the circuit continuity is

now convenient with GE’s
NiCd charging system

made through the two cells in the hold-
er. When AA NiCad cells are charged
the holder’s snap terminals automati-
cally provide the proper connection for
two cells and the correct charging cur-
rent.

How to Stay Charged Up. All NiCad
batteries take 16 hours for full charge
and can be left permanently on charge
to keep a fresh set available. Both the
C and D cells take.the same charge
rate and have the same capacity of 1.2
ampere-hour, so if you use the cells in
a homebrew project you can use C-cells
to conserve space with no reduction in
available current capacity in compari-
son to the D-cells.

Each item is available as an individ-
ual compgnent so you buy only what
you need. Presently, the NiCad battery
holders are blister packaged with two
C, D, or AA celis. The cells are also
available individually so once you have
the charger and basic holder/battery
package there is no additional expense
other than for the batteries themselves.

The GE NiCd battery system, as well
as extra NiCad cells, are sold nationally
in hardware, variety, electronics stores,
and wherever batteries are sold. [ ]

GE NiCd battery-charging system includes

charger (at right) and snap-on holders for

three different sizes of batteries commonly used—C, D, and AA (penlight).
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dull, dull, dull. Right? Not neces-
sarily. In some cases you can learn
a lot and still have a lot of fun. How?

I EARNING ELECTRONIC THEORY 1§

Leave your theory textbook behind
and 'build a current-measuring gadget
that will allow you to see electronic
theory in action.

Moving coil meters are used univer-
sally in all types of test instruments to
measure DC current because they are
highly sensitive, rugged and reliable,
and relatively inexpensive. They may
also be used to measure AC current by
first rectifying the AC with a small
meter rectifier.

Our project uses the moving coil
principle in a simplified form of indi-
cating meter. You can learn more
about this form of meter by building
our easy-to-construct project.

How It Works. The operation of
the moving coil type of meter is based
on the attraction between a permanent
magnet and the magnetic field of a
movable coil of fine wire. The coil is
pivoted in the center of the space be-
tween the poles of the magnet, and has
a return spring (to return the meter
pointer to zero). This spring is usually
of a spiral form in commercial meters,
but our meter unit uses a rubberband
coil suspension in place of both the
pivot and spiral zero return spring.

When DC current flows through the
coil, it produces a magnetic field that is
attracted to the permanent magnet's
magnetic field. This attraction imposes
a turning force on the coil, that ro-
tates the coil and moves the attached
pointer over the meter scale. The
amount of turning force is dependent
on the amount of DC current flowing
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the

Build our accurate model of a moving coil meter and

MOVING COIL

o
through the coil. The more DC current, sions and construction details given
the more the coil rotates. The meter is  in the drawing and Parts List. In this
calibrated in DC current indications. way you should have no difficulty in

Construction. As can be observed making the meter and you won’t have
from our photos and drawing, our to fiddle with changing the number of
model of a moving coil meter has been  turns of wire for the moving coil to
made in a very simplified form to fa- compensate for a change in physical
cilitate construction. It's a taut-band  size.
moving coil instrument by virtue of the You should cut out all of the vari-
rubber band suspension of the moving ous pieces of wood and sand them
coil assembly. We used wood for the smooth before actually starting to as-
various supporting structures because semble the meter. Mount rubber feet
it's easier to work with and most every-  on the bottom four corners of the base
one has the few hand tools required. (A) and then glue the 4 supports (B)

Size is relatively unimportant. How-  to base (A), as shown in the pictorial
ever, we suggest you follow the dimen-  drawing. Next cement the scale plat-

F K
L —
.”,’G
N * R [
25 TURNS _ -
(SEE TEXT) N § 9
H 25 TURNS E
NORTH SOUTH
(SEE TEXT) BEShii B8
M
DETAIL AA SEE
(5 REQ) DETAIL CC
172"
y‘.‘ - 3-1/2"————]
t
W M
3/4" L
4 DETAIL CC
Q J
(2 REQ) h
DETAIL AA
NOTE, '
SEE MATERIALS LIST (6 REQ)
FOR DIMENSIONS 1 SEE
DETAIL BB

In this explicit exploded view, you can see in detail the more varied steps of the
Moving Coil Meter assembly. To find the name of each part, refer to the Parts List.
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METER

form (C) to these supports. We used
our clectric glue gun, but epoxy ce-
ment, Elmer’s glue. Pliobond, or simi-
lar adhesives can be used with equal
success.

Now you’re ready to cement the
magnet and moving coil assembly sup-
ports to base (A). Pieces D, E, G, and
I are made from !4-inch plywood.
First step is to cement D and E in their
respective locations and fasten the mag-
net in place. The magnet used in our
unit has a mounting hole. If the mag-
net you use isn't drilled at the bottom
center of the U to allow a bolt to go
through it to hold the magnet in place,
it too can be cemented to D and E.

At this point the main support block
(H) should be readied for cementing.
‘But first you must notch it out so that
piece 1 can be properly fastened to it.

ﬂlearn exactly how they work—by Charles Green, W6FFQ

Hold H on the base (A). near piece
E and mark H so that the top of the
notch will be even with the top of E.
The notch should be about Y -inch
deep. The best way to determine its
depth is to hold piece G in position at
the top of H and place piece I so that
its notched end is even with the notch-
ed end of G. Mark the depth of the
notch in block H based on the position
of the end of piece I that will be in-
serted in the notch where its end is
matched with piece G ‘as mentioned
above. Be sure that the notch in block
H is cut square so that the surface of
piece I will be square with the surface
of block H where 1tis cemented in
place. The notches in the free ends of
I and G are required only to hold the
rubber band in position. Cement block
H in position, and also piece G to

MILLIAMETER RANGES
OF VOM

=172V
#6 DRY CELL

MOVING COIL METER

200-OHM RHEOSTAT

A volt-chmmeter is very helpful in calibrating the Moving Coil Meter project.
If you don’t have a VOM handy, try a 0-100 mA milliameter in the same circuit.
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block H as shown in drawing.

The form block J for the moving
coil is made from balsa wood, which is
lighter in weight than any other wood
and therefore contributes to the sensi-
tivity of the instrument. Cut a notch in
the center of J as shown in our draw-
ing. The rubber band (L) is cemented
in this notch. We used a rubber band
approximately 6% x 3 x 1/16 inch.
The coil is made in two sections by
winding 25 turns of #38 enameled
magnet wire on one half of J and by
repeating this winding process in the
same direction on the other half of J.
Put a touch of cement to the ends of
each coil to hold the wire in place and
have 6-inch lengths of the start and
finish of the 2-section coil for future
connection to it. Mount the coil assem-
bly by stretching the rubber band over
pieces G and I, centering it vertically
within the height of the pole pieces of
the magnet.

Now for a Pointer. Straighten out a
4%-inch length of #18 gauge bare
copper wire and then form it as shown
in the drawing. The pointer is cement-
ed into the notch in block J so that it
rests pear the O end (left side) of the
scale platform. Piece F is used to make
final O rest position adjustments after a
scale has been cemented in position.

Fasten two double solder lugs to
block H; these are intermediary con-
necting points for the two wires from
the coil. Form a helix like a hairspring
with each of these leads so that they
will wind up as the coil assembly moves
clockwise. Solder the end of the wire
from the top helix to the top lugs and
the bottom helix to the bottom lugs.
Mount two Fahnestock clips or binding
posts along the front edge of the meter
baseboard and connect them to the sol-
der lugs on H, using #18 solid base
wire. Since meter polarity iis determined

Here’s how your finished MCM will look. Its
innards are very similar to a bought meter.
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@ @ MOVING COIL METER

VOM OR MULTIMETER

{DC MILLIAMPERES
RANGE)
® S,
200-0HM
REOSTAT
MOVING (:)
coiL
METER (£> n
i-172 vout
BATTERY

Any 0-100 mA or higher milliameter will test
your MCM just as well as a VOM or multi-
meter, provided its accuracy is fairly good.

by magnet polarity and the direction
of current flow, established by how the
coil is wound, the correct polarity mark-
ings of the meter should be determined
when you calibrate the instrument.

Calibration. In order to calibrate
this instrument, you’ll need a potentio-
meter having roughly 20 ohms resist-
ance, a 1Y -volt ,battery and a DC
milliammeter, preferably a multi-range
ane available as part of a VOM.

Now you are ready for the calibra-
tion scale that’s mounted on the plat-
form C made during the framework
construction. The scale is drawn on a
piece of heavy white paper (U) which
will be cemented to the platform after
the calibration marks have been drawn.
(Rub-on numerals, such as Datak,
make a neat scale.) Temporarily fasten
this white paper (U) to platform C,
draw an arc as shown in the photo and
place a mark on the left-hand side for
a zero reference point.

Connect a 1'2-volt battery, a 200-
ohm potentiometer (used as a rheo-
stat) a multimeter set on DC milliamp
ranges (or a milliammeter), and the
moving coil meter you have just built,
as shown in the calibration diagram.

Set the potentiometer for maximum
resistance and at the start use the high-
est milliamp range of the multimeter.
If the pointer on your moving coil me-
ter deflects to the left, below the es-
tablished O point, reverse connections
to it and then mark the binding posts
- and —. Use the connection diagram
to determine their polarity. markings
after connecting the meter so that the
pointer moves to the right.

Slowly turn potentiometer to reduce
resistance in the circuit and note the
readings of the multimeter milliamp
range selected. Mactk your moving coil
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To zero the pointer of your Moving Coil Meter project, all you need to do is loosen
the screw as shown, and move the wooden block, thus repositioning the coil assembly.

PARTS LIST FOR MOVING COIL METER

A—6 x 7 x %-inch white pine

B—%-inch square x 1¥4-inch white pine (4
required)

C—4 x 5 x Ya-inch plywood

D—1% x 1 x Ya-inch plywood (see text)

E—13% x 1 x %-inch plywood

F—% x 1 x ¥-inch white pine with end notch

G—3% x 1% x Ya-inch plywood with end notches

H— %-inch square x 2-inch white pine (see text)

1—3% x % x VYa-inch plywood with end notches

J—1%-inch square x %-inch balsa wood with.slot

K—Alnico magnet +

L—Rubberband {see text)

M—Meter pointer (#18 copper wire—see text)

N—50 turns =38 enameled magnet wire (see
text) (Radio Shack %278-011, #32 gauge wire,
may be substituted)

0—Five #4 x Ys-inch wood or sheet metal
SCrews

P_Solder lugs (6 required) (Radio Shack
#64-3029 or equiv.)

Q—Fahnestock clips (2 required) (Radio Shack
#270-393 or equiv.)

R, S—8-32 x 1 or 1%-inch machine screw
and nut

T—4 rubber bumpers

u-4 )(I 5Y,-inch heavy white paper for meter
scale

Misc.—Hookup wire, 200-ohm rheostat, 112-V.
battery, VOM or DC milliameter

T —

metcr with the same readings shown
on the milliammeter. We divided the
0-100 scalc into 10 mA divisions. In
the manufacture of DC moving coil
meters spring tensions, spacing and
coil wcight are carcfully controlled so
that these metcrs are linear. For this
reason commercial milliammeters havc
uniform spacing between divisions. Our
moving coil meter doesn't have such
uniformity because of the variations in
the rubber band dsed for suspension
and tension, and because it's diflficult
to maintain accuracy of positioning
the various pieces and to be assured
of the strength of magnetic field devel-
oped by the magnet. Once you have
established the calibration points they
can be considered accurate.

Now that you have marked the scale
in pencil you can remove it from the
platform and apply the permanent
markings. Permanently fasten the scale
in position and stand back to admire
your work. If you used reasonable care
in following the instructions, Yyou'll
have good reason to be proud of your
handiwork. ]

Assembling this moving coil meter is an excellent project for anyone who is handy
with tools—and it teaches you how instrument (panel) meters work to measure voltage,
as well as current in most electronic circuits,
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[J Nobody, present company excepted,
likes to see an unexpected success, it
seems. In sports and politics, and even
in horse racing, unexpected success
often breeds hostility. And so it is with
CB radio’s rapid rise, as this hottest
sector of consumeér electronics—even
hotter than calculators, or that previous
all-time sky-rocket, home television-
shatters the industry’s preconceived no-
tions. In fact, CB radio’s rocketing rec-
ord has just about rescued the electron-

Regency’s CR-240 marine radio is a CB set
with features usually found only on more
expensive marine-band radios. It's noise-
blanking circuit is really a whale 'nother re-
ceiver for super-noise reduction.

ics business from a mini-depression. If
it wasn't for CB there might be a lot of
folks out looking for jobs today!

As, the number of applications the -
FCC receives each manth approaches ~
the magical million mark I get more
and more letters of complaint each
month—and many of them make little
sense to me. Of the rational letters
mixed in with the other kind I got last
month, one from Robert Miller, Emer-
gency Coordinator . for the ARRL
(Amateur Radio Relay League) de-
serves a public reply. Among other
things Mr. Miller says, “There seems
to" be enough conflict already between
the Citizens Radio Service and the
Amateur Radio Service, and articles
like Kathi’s certainly don't help mat-
ters. . . .” Elsewhere he says almost
50% of the local amateur radio club's
students are CBers that have become
disenchanted with CB radio.

There has never been a conflict be-
tween the CBer and amateur. Rather,
it was the amateurs who picked on the
CBer: I never knew or met a CBer who

gave two hoots what happens on the
amateur bands. Matter of fact. if Mr.
Miller would read back a few issues he
would find that in an “emergency test”
of CB vs. 2:meter repeater 1 showed
how 2-meter repeater far outclasses CB
for emergency service. Unfortunately,
the average Jane (or Joe) cannot use
the ham's 2-meter repeater systems so
CB is the next best thing.

As for CBers becoming hams—so
what? One has nothing to do with the
other—yet almost every second letter I
get is from some ham whose club is
training people allegedly turned off by
CB radio. If I added up the totals of all
the CBers that ham clubs claim' to be
training there would be over a million
hams by now. Yet actually there are not
many more licensed radio amateurs
today than the 250,000 or so there
were 15 years ago. The number of hams
hasn’t begun to keep up with the in-

"5':
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Control features on the Regency CR-240
marine radio are what you'd expect on a
high-quality transceiver, with addition of
Hail, Fog Horn, and Alert Horn capabilities.
These are selected by the center knob on the
front panel, between the Volume and
Squelch controls. Rear panel shows antenna
jack at right, with external speaker jack (for
listening to CB reception) next to it. Hail
speaker would be a P.A. horn mounted top-
side. 1t can be heard hundreds of yards
away when sounding Fog or Alert Horn.

o

CIRCLE 72 ON READER SERVICE COUPON
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by Kathi Martin, KGK3916

crease in the general population during
these years.

Also, according to my figures, there
are more ex-Little League baseball play-
ers who are in Ham club classes than
there are little Leaguers who made the
major leagues this year, o I guess Little
Leaguers are being turned off of base-
ball. That’s the kind of logic I get in
the mail!

A Marine/CB Radio Set. On to more
immediate things now—like the Regency
CR-240 CB/Marine transceiver. Yes,
it's a CB rig specifically designed for
boaters. Since just about any mobile
transceiver can be used on a boat you
might ask me, “What makes the Re-
gency CR-240 a marine model?’ Well,
if you look carefully at the photograph
of the front panel you'll see a switch
labled CB, Hail, Fog Horn and Alert
Hﬁ)m, and a lever switch labled DX
and Local. It’s those two switches that
makes the CR-240 a marine rig. To
start with, Hail is simply the marine
term for P.A. (public address), and in
fact the P.A. jack on the rear apron has
a paste-on sticker that says Hail. Okay,
you can put a paper sticker on any rig’s
P.A. output, but how about that Fog
Horn? The Fog Horn position produces
a five-sedond blast once every fifteen
seconds. This blast comes from the hailer
circuit which delivers 10 watts output
to a P.A. horn, and that sound can
carry for miles across the water. (Most
CB rigs have less than four watts avail-
able from the P.A. output.) If you
don’t already have a fog horn on your
boat, or you’re using one of those
manual compressed-gas devices to sound
the alarm, the CR-240 puts you at least
one leg up on water safety.

Next there’s the Alert Horn which is
activated when the microphone’s PTT
switch i1s pressed. It puts out an ear-
piercing screech sure to raise the hackles
on anyone’s neck. Any time a water
skier swings out on a collision course
with your boat the alert horn will get

(Continued on page 89)
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»— e/e puts together in one neat package some of the newest CB rigs,
' antennas and accessories for you to use in CB contacts this year!

5/8 Wave CB Base Antenna. The Model 11-103 antenna now offered by the
Breaker Corporation features full 5/8 wave radiation and 100 mph wind
i survival with the use of a long taper-swaged element and radial top hat
configuration. The radial top hat and ground plane radials produce -a co-
| linear phase relationship that achieves the lowest angle of radiation. All
i ) of the signal energy is propagated along the horizon for the greatest pos-
sible range. The antenna also develops the maximum omnidirectional gain
of 4 db. The Model 11-103 features a unique built-in static arrestor to
/ reduce atmospheric noise and minimize lightning hazard. VSWR is less
than 1.2:1 over the entire CB range. Taper-swaged seamiess tubing elimi-
nates droop and the ribbed, heavy gauge 12-inch metal mast bracket pro-
vides two sturdy points of support to any mast up to 1%-inches in diam-
eter. Input impedance is 50 ohms at the SO-239 connector which is em-
e L. 5 ot bedded in a moisture-safe housing to prevent electrical failures. The
connector mates with a standard PL-259 Plug. Sells for $42.95. Write the
READER SERVICE i Breaker Corporation, Marketing Dept., 1101 Great Southwest Parkway,
COUPON Arlington;, Texas 76011 for further information on this advanced 5/8 wave
antenna plus Breaker’'s new Freedom Line of CB mobile antennas for cars,

trucks, and RV's.

CB Base Station with Fail-Safe Circuitry. A compact 23-channel Citizens
Band AM transceiver is being offered by SBE. it’s the SBE-30CB Trinidad
11 AM base station which provides full power output. Automatic fail-safe
circuitry switches the unit from normal 117 VAC to battery operation in
the event of a power failure. In fact, it can also be operated with a 12-
volt car battery. The Trinidad 1l can be switched from base station opera-
tion to virtually any mobile application. Featuring contemporary styling to
complement its advanced engineering technology, the Trinidad |1 is designed
with a tilt-up control panel, back-lighted channel identification numbers, and
illuminated dual-purpose meter which indicates both transmitter power
output and incoming signal strength. In addition to squelch, volume, and
channel selection controls, the Trinidad | also provides the user with a PA
function. The unit is supplied with a dynamic microphone with coil cord and -
four-conductor plug. It selis for $214.95. For further information, write CIRCLE 62 ON READER SERVICE COUPON
SBE, Dept. P, 220 Airport Blvd., Watsonville, CA 95076.

Modular Mobile CB. Midland’'s newest 23-channel, fuil-power CB mobile
transceiver, Model 13-955, comes in a three-section modular design. A
compact contro! head, just 4-in. high, 2%-in. wide and 4%2-in. deep, con-
tains the lighted 23-channel tuning dial, dual function signal/power meter
and TX light, as well as power switch, PA/External CB switch, and the unit’s
built-in speaker. The External CB switch directs CB reception to optional
PA speaker. The plug-in microphone holds volume and squelch controls to
give maximum operating convenience. While the third module, the main
circuit unit can be mounted in a car’s trunk, on firewall, dash, or any
remote and inconspicuoits location available, the control head is attached
to a versatile mounting bracket by means of a single screw for easy re-
moval. The bracket is reversiple, so the control head can be placed on
transmission hump, under dash, or even overhead. Connection between
these modules is made by a 20-foot aircraft quality muiti-conductor cable.
The 13-955 puts out full 4.0 watts of output power. The receiver is dual
conversion superheterodyne type with tuned RF stage, active automatic
CIRCLE 67 ON READER SERVICE COUPON gain control and builtin automatic noise limiter. Twenty-three channel
operation is achieved through a precision Phase Lock Loop (PLL) synthe-
sizer that utilizes only three crystals. Operation is on 12 volts DC, positive
or negative ground, by means of Midland’s Omni-Power system. The 13-955
sells for $229.95. For more information, writé to Midland International

Corp., P.0. Box 1903, Kansas City, MO 64141.

(More on page15)
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This series is based on BASIC ELECTRICITY/ELECTRONICS, Vol. 1, published by HOWARD W. SAMS & CO., INC.

HOW RADIO RECEIVERS WORK

ished reading this article you will have learned

what the parts of a radio receiver are, how they
are similar to the parts of a radio transmitter, and
how they separate the incoming radio frequency
carrier waves (the carrier medium) from the audio
frequency sound waves, which are the desired
signal. You will also have learned that the impor-
tant parts of the receiver are similar to the parts
of a transmitter. Finally, you will have learned that
CB Radio transceivers .make use of this similarity
of parts of the transmitter and receiver to make
most CB sets into what are called transceivers.

WHAT YOU WILL LEARN. When you have fin-

A RADIO RECEIVER

The block diagram for a radio receiver similar to the
one in your home shows its major parts and how they
feed the signal from antenna to loudspeaker.

The purpose of the radio receiver is to convert the
amplitude modulation on the carrier back to its original
sound. As the carrier increases in ever-widening circles
on leaving the transmitter antenna—like ripples in a
pool—its energy decreases in amplitude. The increasing
circumference of the circles causes power in the wave-
form to be distributed over an ever-increasing area. By
the time the signal reaches the receiver antenna it is
rather weak, usually around a few thousandths or mil-
lionths of a volt. The receiver, therefore, must amplify
the received signal to a level that will operate the
speaker within the hearing range of the human ear.
The receiver must also extract the audio component
(the envelope) from the carrier. The carrier brings the
signal to the receiver, but has no function in reproduc-
ing the audio frequency in the receiver.

Receiver Circuits

The Power Supply—Each receiver has a power sup-
ply. Its purpose is to convert 115 volts AC from an
electrical outlet to DC voltages that will operate the
receiver properly.

The Antenna and Mixer—Radio frequency carrier
waves from all stations within range of a receiver ap-
pear at the antenna of the receiver. When you turn the
dial of your radio to a specific station, you adjust the
electronic components of the mixer input so that the
receiver will accept a particular carrier frequency and
reject all others. The received carrier enters the mixer
to: be amplified. CB radio receivers, as well as other
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sets which need to be very sensitive because they
must receive very weak signals (from weak transmitters,
or from transmitters which are distant), must have an
additional stage between the antenna and the mixer.
This stage is called an RF (radio frequency) amplifier,

Typical Radio Receiver Block Diagram
ANTENNA 7 IRCRRE [ ACERTen o o ps TN R S|

b

QUESTIONS

Q1. What part of the received radio wave does the
receiver convert back into original sound?

Q2. A radio wave decreases in power as the circum-
ference of its area increases. What is the approxi-
mate amount of voltage that enters the receiver
antenna?

Q3. The - converts AC to DC voltages
required to operate the receiver circuits.

Q4. A single broadcast fréequency appears at the input
of the (antenna, mixer).

Q5. CB radio receivers feed the incoming RF signal
directly from the antenna to the mixer stage (true,
false).

ANSWERS

A1. The amplitude modulation (or audio envelope).

A2. A tew thousandths or millionths of a volt.

A3. The power supply converts AC to DC voltages re-
quired to operate the receiver circuits.

A4. A single broadcast frequency appears at the input
of the mixer.

AS5. CB receivers feed the incoming RF signal directly
from the antenna to the mixer stage. False.

The Oscillator—The receiver oscillator is similar to
its counterpart in the transmitter. Both generate a signal
of constant frequency and amplitude. The purpose of
the receiver oscillator is slightly different, however. It
is designed to generate a frequency that is a constant
number of kilocycles above the carrier frequency re-
gardless of the transmiiting frequency the receiver is
tuned to. Tuning the dial changes the value of the elec-
tronic components in the frequency-generating part of
the oscillator at the same time it adjusts the frequency-
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determining components of the mixer (In CB sets the
channel selector changes the frequency-determining
components). The arrangement is such that the oscillator
will always be tuned 455 kHz above the frequency of
the carrier being accepted by the mixer. The output of
the oscillator is fed to the mixer.

Antenna and Mixer Stage

RF CARRIER AND
ANTENNA AUD!O/ENVELOPE

s

TO IF
AMPLIFIER

- MIXER i el

FROM OSCILLATOR

In CB sets the frequency to which the oscillator is
tuned is often two to 11 MHz above (or below) the in-
coming RF carrier frequency, instead of 455 kHz.

The Mixer—The carrier and oscillator frequencies
combine in the mixer stage and four different frequen-
cies appear at the output. One of these four is the dif-
ference between the oscillator and the carrier frequen-
cies, and is usually 455 kilocycles. The other three are
rejected by the next stage. The mixer and oscillator
together are called the converter.

Mixer, Oscillator, and IF Amplifier

e o8 e : £_[iF avpLFERff—e—2—
FROM ! ! OSCILLATOR £
: .DETECTOR
ANTENNA : _/-—‘-, TN FREQUENCY
| i

] dscmunoai ! -
1¥

T, T~CONVERTER

The IF Amplifier—The abbreviation for intermediate
frequency is IF. In most home receivers the IF is 455
kHz. Amplifying a single frequency in the IF circuit is
much easier and causes less distortion than if it were
necessary to tune this amplifier to each of the many sta-
tion frequencies. The only purpose of this stage is to
amplify the IF (which still retains the original audio fre-
quency) and pass it on to the detector.

The Detector—The purpose of the detector is to re-
move the audio component from the IF waveform. The
audio envelope is the same (although reversed) at the
top of the waveform as it is at the bottom. The detector
circuit is so designed that it accepts only the audio fre-
quency at the top and rejects the IF frequency in the

waveform.

Detector Stage
FROM if __TO AUDIO
AMPLIFIER Cg iy AMPLIFIER
88

The Audio Amplifier—The final circuit in the receiver
amplifies the AF fed to it by the detector. The amount
of amplification can be varied by the volume-controf
knob on the front of the receiver. The output of the
audio amplifier is applied to the speaker voice coil,
causing the speaker cone to reproduce the sound that
originated at the studio.

Audio Amplifier and Speaker

FROM ar
DETECTOR AMPLIFIER
g
QUESTIONS
Q6. The removes the AF from the IF
waveform.
Q7. The oscillator develops a signal at a constant
urma s Jandl =
Q8. A converter combines the functions of _
and ]

Q9. The IF (intermediate frequency) of most home AM
sets is (455, 680, 1041) kHz. CB sets often have IF
amplifiers set for (2-11, 5-20) MHz.

ANSWERS

A6. The detector removes the AF from the IF wave-
form.

A7. The oscillator develops a signal at a constant
amplitude and frequency.

A8. A converter combines the functions of mixer and
oscillator.

A9. The |F of most home AM sets is 455 kHz. CB sets
often have IFs set at 2-11 MHz.

FREQUENCY MODULATION

The transmitter and receiver with which you have
just become familiar employs amplitude modulation
(AM) to carry the audio. Another method of super-
imposing audio on a carrier is called frequency modu-
lation (FM). Its process is quite different. The two
are compared in the drawing.

Both AM and FM start out with a carrier frequency
and an audio frequency (sound originating in the
studio). In amplitude modulation, as you already know,
the sound is superimposed on the carrier frequency
(which is constant) by varying the carrier amplitude in
conformance with the voltage and frequency of the
audio. ]

In FM, however, the audio is mixed with the RF in
such a way that the carrier frequency is varied in
accordance with the amplitude of the sound. As the
audio cycle goes positive, the RF carrier frequency
increases. When the audio cycle goes negative, carrier
frequency decreases. The sum of the two changed
frequencies in one audio cycle is still equal to the
original carrier frequency.

One of the advantages of frequency modulation is its
freedom from distortion. Noise and other torms of dis-
torting voltages in the atmosphere or receiver are
added to amplitude modulation. Since FM does not
depend on changing amplitude to carry audio, noise
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has little or no effect on it. This is part of the reason
for the clarity of sound that you get from an FM
receiver.

CB sets for many years (1958 until the early 70s)
used AM to carry the audio information. Now. in order
to get more distant reception, and to get more stations
into a given amount of radio frequency spectrum, CB
sets which use single sideband transmission are being
manufactured. This is more complicated than ordinary
AM, or even than FM. It is a special kind of AM, and
will be used increasingly in the future, as more and
more CB sets keep going on the air and crowding the
radio spectrum. For a more detailed discussion of
how AM, FM, and Single Sideband (SSB) work, see
ELEMENTARY ELECTRONICS issues of January/Feb.
1976 (pages 65-68) and March/April (pages 73-76).

Comparison of AM and FM Waveforms

] p g AMPLITUDE
Rf CARRIER il MODULATION
' !
/ [
4 - EQUALS OR
7 \ l
é FM
AUDIO FREQUENCY
FREQUENCY MODULATION
QUESTIONS
Q10. In AM, the carrier ______ changes to
match the audio.
Q11. In FM, the carrier _ - _ changes to

match the audio.

Q12. An FM receiver is (more, less) subject to atmos-
pheric noise than an AM receiver.

Q13. Single sideband (SSB) transmission is a special
kind of (AM, FM) which has some advantages
over standard amplitude modulation.

ANSWERS
A10. In AM, the carrier amplitude changes to match
the audio.
A11. In FM, the carrier frequency changes to match
the audio.

Noise Has Little Effect on FM

1 y
STATIC, = o

éEi = { GO :
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| R e
AM REGEIVER | FM RECEIVER
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A12. An FM receiver is less subject to atmospheric
noise than an AM receiver.

A13. Single sideband (SSB) transmission is a special
kind of AM (amplitude modulation) which has
advantages over regular AM.

WHAT YOU HAVE LEARNED

1. All carrier signals within range are picked up by the

receiver antenna. The tuning control on the front of
the receiver adjusts the input of the mixer or con-
verter stage so that only the desired station carrier
frequency is received. At the same time, it adjusts an
oscillator to generate an IF above the carrier fre-
quency. Carrier and oscillator frequencies are joined
in the mixer or converter and the difference between
the two, the intermediate frequency, is amplified and
fed to the IF amplifier. Here the signal and its audio
component are further amplified. The next stage
(detector) extracts the audio component and passes
it to the final stage (audio amplifier). The audio is
amplified and fed to the speaker, causing the cone
to reproduce the sound that originated at the studio.

2. Amplitude (AM) and frequency (FM) modulation are

two methods of transmitting audio on a carrier. When
AM is used, the amplitude of the carrier varies ac-
cording to the loudness (amplitude) and frequency of
the audio. In FM, the frequency of the carrier is
varied instead of the amplitude. FM transmissions
are less bothered by atmospheric and Treceiver
noises.

3. Single Sideband (SSB) is a special kind of AM which

has the advantage of being received over greater
distances than standard AM signals of the same
power. It also uses up less space in the radio
frequency spectrum, so a given amount of frequency
spectrum can accommodate more transmitters.

This series is based on material appearing in Vol. 1 of the 5-volume set, BASIC ELECTRICITY/ELECTRONICS, published by Howard
W. Sams & Co., Inc. @ $22.50. For information on the complete set, write the publisher at 4300 West 62nd St., Indianapolis, Ind. 46268.

Kathi’s CB Carousel
(Continued from page 85)

a lot more attention than waving your
arms or shouting at him would.

The DX-Local switch reduces the
sensitivity of the receiver’s RF ampli-
fier so signals coming from only one
or two miles don't overload the front
end. This helps avoid distortion and

cross-modulation. By reducing the RF
sensitivity you also reduce the interfer-
ence from co-channel signals coming
from the other end of the lake, or
from the marina down the coast.
Other than the special marine fea-
tures I've just described the Regency
CR-240 is much like any other hi-
performance mobile rig. It is powered
from 12-volts DC with either positive
or negative ground and features a
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combination S/RF-output meter, dou-
ble conversion, a bandpass IF filter for
a high degree of adjacent-channe! re-
jection, and a side-chain RF-noise
blanker.

Side-Chain Noise Blanker. This is a
sophisticated way of eliminating a great
deal of the noise which otherwise would
come through along with the desired
signal. It’s the most effective way yet

(Continued on page 91)
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301. Get acquainted with the new E/CO products,
designed for the professional technician and elec-
tronics hobbyist. Included in brochure are 7 IC
project kits, E/CO’'s ‘‘Fonealds,” security products
and many varied kits.

302. International crystal has illustrated fo'dars con-
taining product information on radioc communica-
tions kits for experimenters (PC boards; crystals;
transistor RF mixers & amplifiers; etc.)

303. See brochures on Regency's 1977 line-up of
CB transceivers & scanner receivers (for police,
fire, weather, & other public service emergency
boadcasts).

304. Dynascan’s new B & K catalog features test
equipment for industrial labs, schools, and TV
servicing.

305. Before you build from scratch, check the Fair
Radlo Sales latest catalog for surplus gear.

306. Get Antenna Specialists’ catalog of latest mo-
bile antennas, test equipment, wattmeters, acces-
sories.

307. Want a deluxe CB base station? Then get the
specs on Tram's super CB rigs.

308. Compact is the word for Xcelite's 9 different
sets of midget screwdrivers and nutdrivers with
"’piggyback’’ handle to increase length and torque.
A handy show case sefves as a bench stand also.

310. Turner has two booklets on their Signal Kicker
antennas. They give specifications and prices on
their variety of CB base and mobile line. Construc-
tion details help in your choice.

311. M/diand Communications’ line of base, mobile
and hand-held CB equipment, marine transceivers,
scanning monitors, plus a sampling of accessories
are covered In a colorful 18-page brochure.

312. The ED! (Electronic Distributors, Inc.) catalog
Is updated 5 times a year. It has an index of manu-
facturers literally from A to X (ADC to Xcelite).
Whether you want to spend 29 cents for a pilot-
light socket or $699.95 for a stereo AM/FM receiver,
you'll find it here.

313. Get all the facts on Progressive Edu-Kits Home
Radio Course. Build 20 radios and electronic cir-
cuits; parts, tools, and instructions included.

315. Trigger Electronics has a complete catalog of
equipment for those in electronics. Included are
klts, parts, ham gear, CB, hi fi and recording equip-
ment.

316. Get the Mustier brochure illustrating their com-
plete line of CB and monitor radio antennas.

317. Teaberry's new brochure presents their com-
plete lines of CB and marine transceivers and scan-
ners for monitoring police, fire and other public
service frequencies.

318. CBers, GC Electronics’ 16-page catalog offers
the latest in CB accessories. There are base and
mobile mikes and anternas; phone plugs, adaptors
and connectors; antenna switchers and matchers;
TVI filters; automotive noise suppressor kits; SWR
power and FS maters; etc.

319. Browning's mobiles and its famous Golden
Eagle base station, are illustrated in detail in the
new 1977 catatog. It has fuli-color photos and
specification data on Golden Eagle, LTD and SST
models, and on ‘‘Brownje,”' a dramatic new mini-
mobile.

320. Edmund Scientitic's new catalog contains over

4500 products that embrace many sciences-.and
fields.
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321. Cornell Electronics’ "‘Imperial Thrift Tag Sale"
Catalog features TV and radio tubes. You.can also
find almost anything in electronics.

322. Rad,o Shack's 1977 catalog colorfully illus-
trates their complete range of kit and wired prod-
ucts for electronics enthusiasts—CB, ham, SWL,
hi-fi, experimenter kits, batteries, tools, tubes, wire,
cable, etc.

323. Get Lafayelte Radio's ""new look' 1977 catalog
with 260 pages of complete electronics equipment.
It has larger pictures and easy-to-read type. Over
18,000 items cover hi-fi, CB, ham rigs, accessories,
test equipment and tools.

327. There are Avanti antennas (mobile '& base) for
CB transczivers and scanner receivers, fully de-
scribed and illustrated in a new 16-page full-color
catalog.

328. A new f{ree catalog is available from McGee
Radio. It contalns electronic product bargains.

329. Semiconductor Suoermart is a new 1977 cata-
log listing project bullders' parts, popular CB gear,
and test equlpment. It features semlconductors—
all from Circuit Speclalists.

330. There are over 400 electronic kits described in
Heath’s new catalog. Virtually every do-it-yourselt
interest Is included—TV, radios, sterao & 4-channel
hi-fi, etc.

331. E. F. Johnson offers their CB 2-way radio cata-
log to help you when you make the American vaca-
tion scene. A selection guide to the features of the
various messenger models will aid you as you go
through the book.

332. If you want courses in assembling your own
TV kits, National Schools has 10 from which to
choose. There is a plan for Gls.

334. Sprague Products has L.E.D. readouts for those
who want to build elsctronic clocks, calculators,
etc. Parts lists and helpful schematics are inctuded.

335. The latest edition of Tab Books' catalog has
an extensive listing of TV, radio and general serv-
1ICing manuals,

337. Pace communications equipment covers 2-way
radios for business, industrial and CB operations.
Marine radiotelephones and scanning receivers are
also in this 18-p. book.

338, "Break Break,”" a booklet which came into
existence at the request of hundreds of CBers, con-
tains real life stories of incidents taking place on
America’s highways and byways. Compiled by the
Shakespeare Company, it is available on a first
coma, first serve basis.

342. Royce Electronics’ new full-color catalog up-
dates Information on their CB transceivers (base,
mobile, handheld). It also describes new, product
lines—CB antennas and a VHF marine radiotele-
phone.

344. For a packetful of material, send for SBE's
material on UHF and VHF scanners, CB moblle
transceivers, walkie-talkies, slow-scan TV systems,
marine-radios, two-way radios, and accessories.

345. For CBers from Hy-Gain Electronics Corp. there
is a 50-page, 4-color catalog (base, moblle and
marine transceivers, antennas, and accessories).
Colorful literature illustrating two models of monl-
tor-scanners is also available.

350. Send for the free NRI/McGraw Hill 100-page
color catalog detailing over 15 electronics Courses.
Courses cover TV-audio servicing, industrial and
digital computer electronics, CB communications
servicing, among others. G.1. Bill approved, courses
are sold by mail.

352. Send for the free descriptive bulletin from
Finney Co. It tells all about their new auto FM radio
signal booster {eliminates signat fading).

353. MFJ ofters a free catalog of amateur radio
equipment—CW and SSB audio filters, electronic
components, etc. Other lit. is free.

354. A government FCC License can help you
qualify for a career in electronics. Send for Infor-
mation from Cleveland [nstitute of Electronics.

355. New for CBers from Anixter-Mark is a colorful.
4-page brochure detailing their line of base station
and mobile antennas, including 6 models of the
famous Mark Heliwhip.

356. Send for Continental Specialties new bread-
boarding prototest devices. They vary In prices
from a mini-budget kit at $19.95. Featured is the
new logic monitor, giving information on what it
does, how it works, and how to use it.

357. Dage Scienijfic Instruments offers a 16-page
booklet on how to build an electronic thermometer
with control. Included is an introductory course on
thermocouples, schematics and many applications.

r------------------------------------’
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Kathi’s CB Carousel
(Continued from page 89)

developed to reduce undesired ngise
pulses, and it costs more than other
methods, as you might expect. It’s ac-
tually a complete RF amplifier /receiver
which is tuned to a frequency right
next to the CB band, but where there
are no actual stations transmitting. Since
the frequency it’s tuned to is very close
to the CB band it receives exactly the
same noise pulses that the CB band
does. This RF amplifier/receiver ampli-
fies the noise pulses, and then fecds
them to the main receiver in exactly
opposite phase to cancel the noise out,
leaving just the main (desired) signal.
It literally punches holes in the output
of the main receiver, of the same size
and shape (but opposite phase) thereby
cancelling out the noise which would
otherwise come through the receiver’s
speaker, interfering with the other sta-
tion’s signal and making it hard fo
understand.

Another feature is a tone. control
switch that cuts in a filter for the high
audio frequences when receiving. Often
just the elimination of the higher fre-
quencies makes it easier to copy a
signal through a constant background
noisc—the type of noise that cannot be
eliminated by a blanker or limiter.

Performance Plus. The CR-240’s per-

'240’s price tag of $2

formance checked out first rate all the
way. The receiver section sensitivity
measured 0.5 uV for 10 dB S4+N/N
(signal. plus noise-to-noise ratio), while
the adjacent-channel rejection and
image/spurious rejection were 60 dB
on the button. AGC action measured
8 dB over the entire input signal range
from 2 to 10,000 uV. A 63 uV input
signal produced an S9 reading on the
meter, each S-unit representing a
change in signal strength of 6 dB.
The transmitter delivered 3.7 watts
RF ot‘nput to a 50-ohm load. Modula-
tion sensitivity for 85% modulation was
—21 dB, and 100% modulation limit-
ing was provided. This limiter is one of
the best I've run across. It is really a
fast-acting compressor that maintains
almost a constant-level modulation re-
gardless of your voice level--which can
range from a whisper to a shout—and
it does this with almost no increase in
distortion. It looked so good on the
'scope that I loaned the rig out to a
friend just so I could hear the trans-
mitted signal. It was great—with superb,
crisp modulation—the type of signal
that’s really wall-to-wall,
With CB transceivers now being ad-
vertised for as little ;s $69.95 the CR-
9.00 might look a
little high, but it's worth every cent.
When you pay for quality here, you
get quality. For additional information
on the Regency CR-240 circle number
72 on the Reader Service coupon. m

STEREO ONE

Auto FM
Signal
Booster

to eliminate
signal fading

Compliments Any Dash Board.

List Price $24.95
Write for catalog #20-803/Dept. EE-76

THE FINNEY COMPANY

34 West Interstate Street, Bedford, Ohlo 44146

CIRCLE 13 ON READER SERVICE COUPON

Pioneer TP-900
(Continued from page 49)

stronger station from an adjacent
channel.

The TP-900 is designed for 4-ohm
speakers, and it delivered 2.4 watts
RMS per channel into a 4-ohm load at
the verge of clipping; a power level
typical of higher quality auto radios
and tape players.

Extra Features. The set has separate
bass and treble controls—unusual for car
radios—a loudness contour equalizing
switch (to compensate for the loss of
apparent bass sound at reduced vol-
ume), and a six-to-one ratio vernier
tuning dial drive which makes precise
FM station tuning convenient even when
you're driving over rough roads. It also
has a special T-connected coaxial cable
which lets you use the same antenna for
both this FM set and your old AM set
which you listened to before you got
this one.

The TP-900 measures 7V%-in. wide
X 3-in. high x 7%s-in. deep. It iis sup-
plied with a multi-position  gimbal
bracket, a gopd selection of screws and
nuts, a grounding cable, and a mount-
ing strap.

About the only fault we could find
with this car radio was the absence of
convenient connectors for the battery
and speaker connections. These were
terminated in standard automotive clips,
which may not fit your particular power
terminals or speakers. However, you can
get matching terminals at most automo-
tive supply stores, or simply cut off the
terminals and splice the wires directly.

With this one minor problem solved,
you'll find the Pioneer TP-900 is a solid
breakthrough in automobile stereo lis-
tening. It's the next best thing we've
seen to home-style high fidelity — for
one’s car.

For additional

information, circle

number 71 on the Reader Service cou-
pon. |

“Ican't helpit. .. it draws more
power than | thought it would . . .”’
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FREE DL —

alarm catalog

" over 300
P Goreag systems,

detectors,
controls,
sounders,
tools, locks,
supphes

TO PROTECT HOMES,
BUSINESSES, INDUSTRY

Hugs selection of hard-to-find security
equipment from stock. 64 fact-filled pages
loaded with 100's of highest quality profes-
sional alarm products, technical notes,
diagrams.

ONE-STOP SUPERMARKET
SELECTION INCLUDES:

ultrasonics, radar, infrared, undercarpet
mats, magnetic contacts, smoke & heat de-
tectors; Controls; Alarms: bells, sirens,
phone dialers, lights, guard panels. Large
selection of tools, relays, wire, holdup
alarms, books. Fills need for industry, alarm
cos., businesses, homes, institutions. Order

your copy today. (Outside U.S., send $1.00)
mountain west alarm
4215 n. 16th st.
phoenix, az. 85016

(602) 263-8831 4
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FROM KIT TO CAR
IN 80 MINUTES!

Electronic Ignition Is *in’’. Update your car
with the TOPS in power, efflclency and re-
(iabllity — the TIGER SST capacitive dis-
charge ignition (CD).

The TIGER delivers everything other CD’s
promise — and more: quicker starting, more
power, more gas mileage, tune-ups elim-
inated, lifetime plugs and points, reduced
repairs and pollution.

The TIGER can be built and Installed in
your car in 80 minutes. The TIGER is
uniquel

The TIGER comes with a switch for TIGER
or standard ignition for 12V negative ground
only.

SATISFACTION GUARANTEED
or Money Back.
Simpli-Kit $31.95
POST PAID US.A.

WE ACCEPT:
Mastarcharge or Bank Americard.
Send check or money order with order to:

Tri-Star Corporation

DEPT. AA, P.O. Box 1727
Grand Junction, Colorado 81501

CIRCLE 19 ON READER SERVICE COUPON
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INTEEWW BUILD YOUR OWN

Newscan
(Continued from page 80)
is a human feeling with which 1 am
not familiar.”

When Robbie is plugged into the
family's television set, an automatic
noise level control cuts out commercials
which are louder than the program.
Mr. Clayton has a manual over-ride in
case Robbie reacts during a segment of
any show which may be louder than
normal.

Robbie plays a form of the old Chi-
nese game of Nim in which two players
take turns picking up one, two, or three
objects from a pile of twenty-one. The
player forced to take the last object is
the loser.

Robbie plays the game with small
Yockets in a row around his neck. A
probe housed next to the far right socket
is moved the desired number of spaces.
A light on Robbie’s chest indicates the
one, two, or three spaces he wants the
human challenger to advance the probe
on his behalf. Robbie almost always
wins, but sometimes, if one plays a
perfect game, it's possible to beat him.

It’s All in the Glass

Two corporate giants worked together
to develop Corning’s new ‘“Mark 1V”

Dil3dkai 1 Electronic Games

Each DIGIKIT Game is Quick, Easy & Fun to Build, Fun-to-Play, and Includes:

® AN PRE-TESTED, ‘‘state-of-the-art’”” 100% warranted parts
® PREDRtLLED PC boards for quick easy installation of

digitat components
® Complete professional assembly instructions

® Detailed schematic diagram and assembly drawing

® IC logic diagrams

® Exclusive screened film top panel Overlay for
protessional appeasance

HEADS & TAILS

Great for making decisions that require a
Heads or Tails and Yes or No outcome. It's
fun, foolproof and honest . . . only one of
two random flashing LED’s remain lit to
indicate decision,

Order No.
10701

“»3495

7 SEGMENT DICE g.p
— SINGLE

7 segment LED's silow you to
read your dhice rotls as actual

digits. Button starts and 5toPs
the rolt. and you see display of

12345 and 6 Order No. 10706 $8.95

7 LIGHT DICE
— SINGLE -

A roll of the dice at the push of
a button. Reads out 1 through
6. Start the LED's tHashing, stop
them at random. Those that

remain It indicate your roll.  OQrder No. 10709 $895

SPINNER

10 sequentially fit LED's fire In
a circle, Push the button and
only one LED stays lit, Designed
10 indicate the number of moves
in games that require a
numbered spiniier

Order No. 10705 $11.95

UNIVERSAL 5-VOLT DC
POWER SUPPLY g~ °

Perfect power source for aif

DIGIKIT elecironic games. and \"/ ;;B
most other TTL IC proiects.
Order No. 10713 $6.95

+15 VoIt DC Power Supply Order No. 10715 $17.95

Order Your DIGIKITS Today! Catifornia residents add 6% sales tax.
Add $1 postage & handiing on orders under $10.

Indicate quantity and order no.
= @ Min. Charge $15.
v Include all card No's.

REE! DIGIKIT CATALOG Send for your copy.
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Phone Orders — Call (213) 993-1311
Send Check or Money Order to:

DIGIKIT ENTERPRISES, INC. Dept. EE 976

glass bulbs. The new glass components
are lighter, stronger, less bulky, self-
aligning, less costly, and will be used
by Zenith for color television picture
tuBes.

The glass bulbs have a radically dif-
ferent configuration from those cur-
rently manufactured. The two principal
glass parts in a TV bulb are the funnel
and the panel or faceplate. The major
change in the new faceplate is the ab-
sence of a heavy glass skirt around the
edge. It's made by an improved pressing
process.

OP AMP TESTER
(Continued from page 61)

Kohms). The error amp would be dis-
connected from the voltage divider and
would just look for any voltage output
at the DUT which exceeded 4V divided
by R10/R9 (or just 4V if R9 = R10).
With the circuit values shown, the
DUT is tested for the following ap-
proximate conditions:
Open Loop Gain 200V /V (min.)
Output Voltage Swing +6V
Output Current +5mA
Input Voltage Offset 40mV (max)
Input Bias Current +4uA (max)
Stability Good at gain
of 100.

While these test conditions are good
for general purpose testing, an uniimited
number of test parameters can be pro-
grammed by altering the component
values.

Two test sockets are provided, wired
in parallel, so that practically any op
amp with standard pin configuration
can be tested easily whether it is in a
TO-99, 14 pin DIP, or mini-DIP. Op
amps requiring external phase compen-
sation can also be tested. In these cases,
the phase-comp components are plugged
into the socket not occupied by the
DUT. Never plug in two op amps at
the same time.

Construction. Neither parts layout nor
lead dress is critical. When using the
printed circuit board shown here, be
certain that holes for the components
are drilled at least half way, but not all
of the way through the board. Bend
the leads of the components and clip
them flat so that the bodies of the
components_lie about 1/32-in. above
the board, supported by the leads. Care-
fully solder the components in place.
Take care when soldering the compo-
nents not to get them too -hot. Use a
low wattage soldering iron and rosin
core solder. |
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The Incredihle

New Realistic” Mobile Radio
Puts EVERYTHING in

One Hand. Everythin??
Yes...EVERYTHING!

It’s Patented, Too...
U.S. Pat. No. 643485

* Pushbutton Mike!
* Built-In Speaker!

* llluminated
Channel Selector!

* On-0ff Switch!
* Volume and Squelch!

Invented by Radio Shack
to give you one-hand
control for driving safety,
amazingly easy operation!

A CB “first’ — either-hand ONE HAND control of all

functions. And the rest of the “ransceiver is so small you

can hide it away under the dash or seat, even in the
glovebox for theft pratection. A high-quality, super-
convenient radio in every deta I. With all crystals for full
23-channel coverage. Built-in blanker anc ANL to chop
outignition-type nois2. Ceram c filtering 1o cut station
interference. Positive or negat ve ground. Jack for
optional extra remote speaker. FCC Type Accepted, of
course. Adjustable mounting tracket, power cable

for any 12VDC vehicle included. Better hurry in for
yours — everybody is going to want the One-Hander!
Ask for 21-161. 14995

Here’'s What CB Magazine (May 1976)
Has to Say About Our “One-Hander’ -

‘On the road, it performed beautitully. The 60 dB of.

adjacent channel rejection was a particular plus in
the test area ... In my opinion, this radio is one of
the best innovations in mobile commumications in
many years. Having all of the operating controls
built into the mike frees the driver from having to
reach for the next channeal or looking for the vol-
ume control while paying attention to traftic.”

ELEMENTARY ELECTRONICS/September-October 1976

One-Hander

Handset shown
actual size

Cne-Hoader

ke

The 1%2x5%x7" remote secticn is
easily concealed. 3-way switch fcrits

cwn built-in speaker, handsat
speaker, external speeker.

We've pu: the whole works
in ONE hand. Even a red
‘LED" that lights up when
the set is “on" and
indicates the channel
nurber. Coiled cord
extends t 5 feet, gives you
freedom of movement and
lets you place the handset
anywhere.

SOLD ONLY WHERE YOU SEE THIS SIGN:

Radioe fhaek

A DIVISION OF TANDY CORPORATION
OVER 4600 LOCATIONS e 50 STATES ¢ 9 COUNTRIES

| BANKAMERICARD

v Fume.

Use Your Credit Card
at participating stores

Prices and products may vary in Canada
*Retail price may vary 4} :ndividual stores and dellers 990
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Antique Radio Corner
(Continued from page 77)

tect leaky or shorted electrostatic capa-
citors. There are two basic types of ca-
pacitors: electrolytic and eclectrostatic.
Electrolytic capacitors are ‘usually lar-
ger physically and have greater capa-
cities. Their capacity usually runs from
4 to 10,000 mfd., and they will have
positive (+) and negative (—) leads.
Determining the good and bad electro-
lytic capacitors is beyond the scope of
this article plus the fact that the old
pre-1927 battery radio did not use them.

Electrostatic capacitors come in many
sizes, shapes, and constructions. There
are mica, ceramic, tubular, mylar (a
registered trademark of .the DuPont
Company), and metallized foil, just to
name some of them.

To measure leakage you will need a
variable voltage power supply that puts
out DC. First thing you should do is
set the power supply voltage to the
exact rated voltage of the capacitor
under test, and then set the VOM DC
voltage range to measure this voltage.
Connect the capacitor in series with
the positive terminal of the power
supply and your VOM will read the
power supply voltage. If you get any,
kind of a DC reading through the ca-
pacitor throw it away and use a new
one. If you want peak performance
from your radio. When we get to AC
radio trouble shooting we will explain
this procedure in detail.

Use Your Eyes. One of the best indi-
cators to use when troubleshooting is
your eyes. Observation will show up
most of the problems found in the old
battery radios. Start with the batteries
or power supply. Are they delivering
the proper voltages, are the connecting
wires or cable in good.condition, are the
binding posts clean and tightened prop-
erly? If in doubt take your VOM and
fneasure the voltages at the end of the
cable or at the binding posts. If every-
thing checks okay here, look at the
tubes and see if the filaments are
lighted. Most tubes are bright enough to
see a glow in a darkened room. If there
is no glow check the filaments for con-
tinuity. Check the tube pins and socket
contacts for corrosion, and see that they

are making good contact. If the tube
filaments check out well, turn the fila-~

ment rheostats and see if the voltages
measured at the tube socket change as
you rotate the rheostat knob. There
should be at least a 1-volt change be-
tween minimum and maximum rotation.

If you cannot get a station with the
filament rheostat turned to the clock-
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wise end of rotation check your antenna
and ground. When you touch the an-
tenna wire 1o its binding post you should
get a click in the speaker or head-
phones. If you get only a weak sound
from a nearby station one or more of
the tubes may be weak. If you have
tubes that you know are good substitute
them for the tubes in the radio. If you
have no spare tubes then you must take
them all out and have them tested.
Don’t waste your time going to the cor-
ner drugstore to, use their tube tester.
It is only made to test the more recent
TV type tubes. You will need to find
an old time radio repairman with an
old tuhe tester. If you have any had
tubes you will have to get new or good
used ones. Weak reception accompanied
by a rasping, scratchy, fuzzy noise may
be caused by a bad capacitor or a grid
leak that has too little resistance. The
grid leak should have a resistance of .5
to 5 megohms. The inexpensive VOM
will not measure a resistance this high.
If you doubt the grid leak take it to a
TV set repairman he will have an ohm-
meter that will measure it. The only
other components to check are the tun-
ing coils, audio transformers, and speak-
er. You can use the ohmmeter in your
VOM to test those parts as described
above. ]

Other VOM Applications. You can
use your voltmeter to measure the volt-
age on the plate of each tube. Put the
negative lead to B— and touch the posi-
tive lead to the plate terminal on each
socket. If the plate voltage of the proper
value is there, the set should be able to
play. Another cause of a weak or non-
playing radio can be shorted plates in
the tuning condenser. Observation
should detect a problem here. As a last
resort disconnect all the leads to the
stator (the plates that don’t move) of
the condenser, connect one lead of an
ohmmeter to the stator and the other
lead ‘to the rotor. Rotate the condenser
slowly, watching the meter carefully. 1f
the plates touch anywhere the hand on
the meter will deflect. A good condenser
will measure infinity resistance between
the fixed and movable plates. Plates
that touch will cause static in the
speaker and cause the stations to cut
in and out.

There are a lot of obscure, once-in-a-
lifetime troubles that pop up now and
then. However the preceding instruc-
tions will allow you to find and correct
90% of the problems found in the old
3-.to 6-tube battery radios.

Help Out Your Editor. Here is your
chance to lend a helping hand to a
fellow collector. Charles Graham,
Technical Editor of ELEMENTARY ELEC-
TRONICS magazine, is looking fer a

Kaydette radio made by International
Radio Corp.,” Ann Arbor. Michigan.
The Kaydette Jr. was probably the first
true  portable. The advertisements
showed it being placed in an overcoat
pocket. I believe the radio used a 6F7
and a 12A7 in a reflex circuit. If any
reader has a set of this type or knows
where there is one please contact Mr.
Graham in care of ELEMENTARY ELEC-
TRONICS Mmagazine.

So long for now, P'll see you next
issue with more collector news, techni-
cal information, book reviews, and other
interesting information to help you in
your radio collecting hobby.

In July/August issue of ELEMENTAR.
ELEcTRONICS Antique Radio Corner, on
page 58 a few words were omitted, in
the second paragraph of the third col-
umn. The complete sentence there
should have read, “The thorium inside
the filament is forced to the surface in

s 33

a process called “boiling’. »

DX Central Reporting
(Continued from page 92)

Continuing to translate, “S” means
the program announcements were in
Spanish and the program consisted of
lively Latin American music. There
were  English (EE) and Spanish an-
nouncements at sign off when the sta-
tion asked listeners for reception re-
ports. The program left the air after the
playing of the Colombian national an-
them.

A good argument for the use of DX-
esc, no? It takes about five times as
much space to spell this message out in
detail.

Some of the SWLanguage was bor-
rowed from amatcur radio operators,
who, it’s believed, took the “words”
from the old-time telegraphers. For ex-
ample there is the symbol, ©73,” which
means, roughly, goodbye, when used to
conclude a letter to an SWL buddy.
Another ham bit borrowed by DXers,
and seen more in print than used oral-
ly, is “hi,” which indicates laughter.
Often you will see “hi” following a
comment intended to be humorous. (It
has always struck me that if you have
to add a “hi" the comment probably
wasn't very funny anyway.)

Other symbols that originated with
hams and .commercials radiotelegraph
operators are the Q-code combinations:
QRM (interference from other stations,
that is, Man-made); QRN (Nature-
caused interference—atmospheric noise
or static); QTH (address or location);
and QSL (verification of reception).

Some abbreviations used by listeners

(Continued on page 98)
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An Extraordinary Offer to introduce you to the benefits of Membership in

ELECTRONICS BOOK CLUB

1)1

with a Trial Membership in the Book Club that guarantees to
save you 25%to 75% on a wide selection of electronics books

of these unique
electronics books—
value to $58.70
...for only

take
any

671
(56.95) .« -~ ($7.95) ememmameermm .

RY OF
PICTIONARS
RONIC!
[ 142 i

a
e

sl rR22 ANV

SPECIAL
BONUS

Save us invoicing costs
(snd yourself postage) by

itting with application
and we'll send you this
$4.95 paperback

FREE!

101-ELECTRONIC CIRCUIT DESIGN HANDBGOX. GIANT 416-p circur-
gesigner s cookoook with 639 designs B% - 11° '416p 9661 List $17.95
487-544-p. TRIPLE SELECTION: 64 Hobby Projects lor Hame & Car. A nost of
unique fun-to-build gadgets bound o please everybody! 192p 159 List
$7.95—New IC FET Principles & Prajects. Learn about today s FETS by build-
1ng usetul projects from simple devices fo sopristicated Jogic circurts 160p
701 List $6.95—Practical TriacSCR Projecls. Balanced bend of thyristor
theory and practical circuts 192p 14611 List $7.95

510-512-p. QOUBLE SELECTION: How to Read Elecironic Circuil Diagrams.
Anyone can quickly learn Tis way around circutts and trace signals  256p
‘461! List $8 95—Basic Electricity & Beginning Electronics. Enjoyable text
1hat combines electson theory with high reader interest 256p 1911 List $8.95
$63—328-p DOUBLE SELECTION: Begianer's Guide To TV Repair. ldeal
nandoook 0r ahyOne who wants 10 learn the pasics ol TV repair 160p B0il
List $7.95—Inslalling TV & FM Anlennas. How 10 get ciean interference-free
Signals 10 your recever 1n all iocations 168p 15811 Lisi §7.95
582—COMMERCIAL FCC LICENSE HANDBDOK. Ev erything you heed to knOw
10 pass the 15t 2nd 3rd class exams 1s included 444p 1501 List $9.95
586—368-p DOUBLE SELECTION: Fascinating Waorld of Radio Com-
municalions. Covers Ihe rumance of iStening to afl the bands 176p S6¢ Lisi
$6.95—Understanding & Using Radlo Communicalions Recelvers. Sem
technical approach 1o heip upgrade pertormance 192p 751 List $7.95
640—476-p OOUBLE SELECTION: Selecling & tmproving Your Hi-Fi Sysiem
Teils you wnat 10 Iook for. to expect, and to avoid 224p 12210 Llst
$7.95—4-Channei Stereo. from Source lo Sound. ALL the simpiited heory
and how nS done nfo SNows how you can get started with a couple of
speakers and a matrix that Costs less than a doflas’ 252p 10211 List §7.95.
667—MINIATURE PROJECTS for ELECTRONIC HOBBYISTS 20 practical
useful projects using miniature sohd-state components 168p 771 List $6.95
671—ELECTRICAL WIRING & LIGHTING FOR HOME & OFFICE 00 complete
niome or othce wiring 10bs Inct llumination Systems 204p 1554 List $7.95.
672—UNDERSTANOING & USING the VOM & EVM. Modern guide 10 every
possible apphication of the VOM 192p 187l List $7.95

676—SIMPLIFIED COMPUTER PROGRAMMING. Really manes programming
simple_Stresses RPG system 240p 1771 List $8.95

681—QUESTIONS & ANSWERS ASOUT TAPE RECOROING. Has ALL tne
answers plus ALL the crcuts sketches, and winng diagrams you Il ever need!
Covers just about any prablem you might encounter 264p 1021 List $8.95.
683—PICTORIAL GUIOE TO C8 RADIO INSTALLATION & REPAIR. Step-by.
Step approach 10 installng CB and ham gear in ngme of car  how to reduce in
tecierence tune the antenna, maintain equipment et¢ 256p 3001 List $8.95,
701—CET LICENSE HANDBOOK. Covérs all you need 10 pass the exam_Includ-
1ng niew 3udi0 & industrial exams includes repiicatest 276p 2894 Lisi§8.95.
T22—AMATEUR FM CONVERSION & CONSTRUCTION PROJECTS. Covers n
4ll. trom the simple to the comptex 276p 18711 List $8.95

715—406-p. OOUBLE SELECTION: Small Appliante Repali Guide. Shows
how easy apphances are 10 repair it you know how they work ome apart, and
qo back 210p 113 List §7.95—Home Appliance Clinic. Meaty lreasure.
Iroveof hard-to come-ty info 0n winng & appliance repair 196p 6111 Lisi $7.95.
732—JAP CONSUMERA ELECTRONICS SCHEMATICSERVICING MANUAL
Goid mine of 89 nard-10 find Schematics, Dlus all the service data needed for
fadios tape players phonos, efc 8'2 = 11 196p 2400 List 88.95
812—RAO0ID CONTROL FOR MOODELS. Most complete RIC handbook ever
Covers Iiterally everything—planes boats cars hehcopters. tanks_ etc 350p
471 List §9.95.

821—TV TROUBLESHOOTER'S HANOBOOK. GIANT quick-reterence tingertip
sourcebodk for 100s of trieq-and-tested solutons 10 lough dog T
troubles Thumb-indexed Covers Admiral to Zentn 448p 3001 Lisl §8.95.
300—BONUS BOOK IF YOU REMIT NOW! Dictionary of Electrenics. Handy re
ference for ail in electronics Detines 1000 s of terms 420p 487 List $4.95.
TYPICAL CLUB SELECTIONS(and ListClub prices| Masler Handbook of 1001
Practical  Electronic  Circufts  $12 95/57.95—Microprocessor/ Micro -
programming Handbook $9 95$5.95—0P AMP  Circuit Oesign
& Applications $9 9535 95—Eiecironic Music Circil Guidebook $9 95
$5.95—Build Your Own Working Robot $8 95785.35—Iniroduction 1
Medical Electronics $9 95/56.95—CB Radio Operators’ Guide $8 95/
$5.95—Microefectronics $8 95/$5.95—21 Simple Teansistor Radios
You Can Bulld $695:53.95—Ham Radio Advanced Class License
Sludy Guide $B 95:34.95—Smail-Screen TV Servicing Manual $9 95/
§5.95—Awiation Electronics Handbook $11 95'87.95—Practical C8 Radio
Trounlesnooiingﬂnepalr 38 95 §5.95—Advanced Applications For Pock-
el C. .95'85.95—H of Mulli $10.95/
§7.95—Radlo Astronomy for the Amateur 38 95/85.95

e
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{59.95)
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(514.90)

ay we send you vour choice of three of the prac-

tical. time-and-moneyv-saving books on these
pages as part of an unusual offer of a Trial Mem-
bership in Electronics Book Club?

Here are quality hardbound volumes. each
especially designed to help vou increase vour know-
how earning power. and enjoyment of electronics

These handsome. hardbound books are indicative
of the many other fine offerings made to Members

important books to read and keep. volumes with
your specialized interest in mind.

Whatever vour interest in electronics—radio and
TV servicing. audio and hi-fi. industrial electronics.
communications. broadcasting. electronics as a hob-
by—vou will find Electronics Book Club will help vou
get the job vou want. keep it. improve it or make your
leisure hours more enjovable. With the Club providing
you with top qualitv books. vou may broaden vour

nowledge and skills to build vour income and in-
crease vour enjoyment of electronics too.

This Special Offer is just a sample of the help and
generous savings the Club offers vou. For here is a

Facts About Club Membership

@ The 3 Inftroductory books of your choice carry pubiishers’ retaif
prices of up to $58 70 They are yours lor only 99¢ each {plus
postage and handhing) wrth your Trial Membership

® EXTRA BONUSI It you act now and Send remiftance with Mem-
bership Application, we will pay all shipping and handiing on yOur In-
troductory books, an¢ you will also receive the $4 95 paperback
book. Dictionary of Electronics,” giving you a 10tal value of up to
$63 65

® You will receve the Club News describing the current Selecton,
Alternates and other otfenngs. every 4 weeks (13 times a year}

® f you want the Selection, 00 nothing, # will be sent to you
automatically. #f you do not wish 10 recerve the Seiection, or if you
want to order one of the many Alternates offered, you Simpiy give in-
structions on the reply torm (and in the envelope) provided. and re-
turn 1t to us by the date specitied Thus date allows you af least 10
days in which to return the form It, because of iate mail detivery, you
do not have 10 days 1o make a dectsion and sO receive’an unwanted
Selection, you may return it at Club expense

@ Personai service for your account—no computers useg!

® To complete your Trial Membership, you need buy only four adds-
tional monthly seiections or alternates during the next 12 months.
You may cancel your Membership any time atter you purchase these
four books

@ All books—including the Introductory Offer—are tully returnable
after 10 days it you're not compietely satishied

@ All books are offered at low Member prices plus a small postage
and handhng charge Prepaid orders shipped postpaid

® Continuing Bonus If you continue after this Trial Membership, you
will earn a Dividend Certificate for every book you purchase Three
Certificates. plus payment of the nomunat sum of $1 99, will entitie
you 10 a valuadble Book Dividend of your choice which you may
choose from a list provided Members
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o

Club devoted exclusively to seeking out only those
titles of direct interest to you. Members are annually
offered over 50 authoritative books on all phases of
electronics

This extraordinary offer is intended to prove to
vou. through vour own experience. that these verv real
advantages can be vours. ..that it is possible to keep up
with the literature published in your areas of in-
terest. .and to save substantially while so doing. As

rt of vour Trial Membership. you need purchase as
ew as four books during the coming 12 months. You
would probably buy at least this many
anyway...without the savings offered through Club
Membership.

To start your Membership on these attractive
terms. simply fill out and mait the coupon today. You
will receive the books of your choice for 10-day inspec-
tion. YOU NEED SEND NO MONEY! If vou are not
delighted. return them within 10 days and vour Trial
Membership will be cancelled without cost or obliga-
tion.

ELECTRONICS BOOK CLUB P.0. Box 10, Biue Ridge Summit, Pa. 17214

ELECTRONICS BOOK CLUB

Biue Ridge Summit, Pa., 17214

CIPtease send fhe 3 books circled beiow and invoice me.
My remifiance is enclosed. Send me (he 3 books circled plus
*Dictionary of Electronics.”

Ptease open my Trial Membership in ELECTRONICS BOOK CLUB
as { have indicated above. | understand the cost of the books | have
selected is anly 93¢ each, plus a small Shipping charge. if not de-
hgnhted, | may return the books within 10 days and owe nothing,
and have my Trial Membership cancelled. | agree 10 purchase at
ieast four additional books during the next 12 months, after which
I may cancel my membership at any time.

101 487 s10 563 582 S86
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FIRST PRIZE
$80,000

iPLAY anpo WIN!
LEGAL LOTTERY

SPONSORED BY GUATEMALAN GOVERNMENT
OTHER TYPICAL PRIZES
$20,000 $9.,000 $7,000
$ 5,000 $2,000 $1,000

AND $340,786 GIVEN AWAY EACH
MONTH IN MANY ATTRACTIVE PRIZES!

% LOW TICKET COST % NO TAXES |

Y NO REPORTS TO ANY GOVERNMENT

FREE INFORMATION AND ORDER FORMS!
Write Airmail Today

KURT M. MEYER, E.E.
38 Av. “A" 0-11 Zo. 7, P.O. Box 165 “A"
GUATEMALA, CENTRAL AMERICA

BE A

GKSMIT

[ ]
You'!l enjoy your work as a Locksmith s
because it is more fascinating than a H
x hobby—and highly paid besides!! You'll
| go on enjoying the fascinating work, ]
| "I have already | year after year, in good times or bad @
master keyed my | because you'll be the man in demand g
Elks Lodge and in an evergrowing field offering big M
38 apaftments. .. pay jobs. big prolits as your Own boss.
soyouseemy Train at Home—Earn Extra $3$$ Right 1
locksmith ‘coune Away! Send for FREE booklet today! @
is practica ™
g fert ! | LOCKSMITHING INSTITUTE. ¢
Adelindo Qrsi, Jr. Div. Technical Home Study Schools g
Azusa, Calif. Dept. 1472.096 Little Falls, N.J. 07424 g
i .
B Name. - —
[ | 2 (Please Print) [ ]
: Address :
s
§ Citv/State/2io «

L J

[ [ Check here if Eligible for Veteran Training o
Cyepemnepirpnrr Tt T L L DL L g

CIRCLE 25 ON READER SERVICE COUPON

“LISTEN IN"T0 CITIZENS BAND RADIO IN YOUR CAk!

Works with ANY CAR RADIO and antenna!
Just plugs in—1 minute hookup! Gets
all 23 CB channele—crystal controiled!
Instant switch from CB to regular Radjot
Hear location of ALL STATE.COUNTY.
LOCAL TRAFFIC RADAR CONTROL.
and A “*Smokies'*—~NEVER GET
CAUGH SPEEDING AGAINt For
Everyone-Everywhere — Emergencies,
roads. fuel, lodging day or night! i Y Woon Ll
and pay postman o

SEND ONLY $2.00 57%cna’s1a.99 for PPD del in USA.
1 YEAR SERVICE GUARANTEE—10 DAY MONEY BACK
TRIAL—COMPLETE REsDYl TO PLUG IN AND LISTEN! Or.
der YOURS—TODAY-—-NOW

WESTERN RADIO, Dept. CE-76, Kearney, Neb. 68847

HIGHLY

PROFITABLE ONE-M AN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not required,
sales handled by professionals. Postcard brings
facts about this unusual opportunity. Write today!
Barta- EJ,Box 248, Walnut Creek, CA 94597.

315A CB CONVERTER

Converts any car radio into a

‘ =l
sensitive CB receiver at the flip m
of a switch. Permits coverage of

all 23 channels plus up through the proposed ex-
tension of the band In the higher frequency region.
$13.95—add $2.00 for postage and handling.

KUHN ELECTRONIC PRODUCTS CO.
1801 Mills Ave., Norwood, Ohio 45212
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CB XCVR Checkout
(Continued from page 58)

Modulation Limited to 100% yes
Editorial Remarks: The Nuvox CB-
7000 has an S-meter that reads 6 dB!
per S-unit, internal transmitter tuning,
double conversion, external and PA
speaker jacks, S/RF output meter. ®

CIRCLE 32 ON
READER SERVICE COUPON

e REALISTIC NAVAHO (TRC-57)

$399.95 (Radio Shack)

General Description: A 23-channel
AM/SSB transceiver for mobile, base,
PA operation. Variable tuning +=1.5
kHz provided. AC only digital clock.
Power supply is 12 VDC with posi-
tive or negative ground and 117
VAC. Overall dimensions are 5 4/5-
in. h x 13%-in. w x 11 1/5-in. d.
Front panel controls and switches in-
clude Channel Selector, Volume,
Squelch, RF Gain, Clarifier, SWR
Calibrate, AM/LSB/USB, PA/CB,
ANL, Noise Blanker, and Clock
Switches. Standard accessories are
microphone, all crystals, mobile
mount, AC and DC power cables.
Receiver Section Test:

Input Sensitivity 1.0 #V AM

Adjacent -Channel Rejection 60 dB
Image Rejection 43 dB
AGC Action ...11dB
Input Level for S9 100 &V
Transmitter Section Test:
RF Output 3.6 watts AM
Modulation to 85% yes
Relative Sensitivity for 85%
Modulation —40 dB

Modulation Limited to 100% yes

Editorial Remarks: The Navaho has
an S-meter reading of 4-5 dB per S-
unit, internal transmitter tuning, dou-
ble conversion, external and PA
speaker jacks, headphone jack, 12/
24 hour digital clock, S/RF output
meter, and SWR meter. |

CIRCLE 45 ON
READER SERVICE COUPON

e TRAM DIAMOND XL-5

$329.95 (Tram/Diamond Corp.)

General Description: A 23-channel
AM/SSB transceiver for mobile, PA
operation. Variable tuning 1.2 kHz
provided. Power supply is 12 VDC
with positive or negative ground.
Overall dimensions are 2Y4-in. h x
7% -in. w x 10-in. d. Front panel con-
trols and switches include Channel
Selector, Volume, Squelch, Clarifier,
AM/LSB/USB, Noise Blanker, PA

CB. Standard accessories are micro-
phone, all crystals, mobile mount, DC
power cable.

Receiver Section Test:

Input Sensitivity 064V AM

Adjacent Channel Rejection .. 56 dB
Image Rejection 50 dB
AGC Action 6 dB
Input Level for S9 324V
Transmitter Section Test:
RF Output 4 watts AM
Modulation to 85% yes
Relative Sensitivity for 85%
Modulation —26dB

Modulation Limited to 100% no
Editorial Remarks: The XL-5 has
an S-meter reading of 6 dB per S-
unit, internal sealed transmitter tun-
ing, double conversion, external and
PA speaker jacks, and S/RF output
meter. -

CB Buzzin’ Bee
(Continued from page 69)

Award winner. When Seven Hills City (Worcester,
Massachusetts) held a Spring CB Jamboree and
coordinator Heidi Taylor asked whether we
could provide some door prizes, the Polish Ham
sent up some copies of e/e’s sister publication,
CB YEARBOOK. Apparently the YEARBOOKs were
a big hit—just feast your eyes on the award
certificate that the Ham received by return
mail. What a way to stack them eights, Heidi.

A rtivities Award

Presented {0 _/ULIAN S. MARTIN (CB YEARSOOK) § 3
For __conar
By__s

o 3
e 1.2
-&'g‘& X oo
“residens

(Continued on page 100)
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to
the cn antenna

ctlna beats

It's no wonder people are worried about
g, CBthefts. Allathief hasto dois spota car
with a CB antenna and he has his target

But he can't spot ours

Because the TennaPower Disappearing
CB Electric Antenna hides inside the
fender when it isn't being used.

l "‘w But there's no hiding from it when

SE€e l it's up. Because- it performs like

gangbusters.
Oneflick of the switch extends it fully or
{ drops itout of sight. And even turns you
transceiver's power on or off, automatically,
at the same time.

Our antenna is center-loaded for better
range. Its unique “skinny” coil disappears into
the fender. Our motor is lifetime lubricated
Our materials are virtually corrosion-proof.
Andthe antennais designed to obtain an
optimum SWR of 1.5:1 or better.

And our Disappearing CB Electric Antenna
gives you this big, exclusive advantage: it's
made by Tenna. We re the world leader in
electric car antennas. Because we've built
over5 million disappearing electric car radio
antennas for GM, Ford, Chrysler and Rolls
Royce

So buy the TennaPower Disappearing CB
Electric Antenna at a dealer near you who
sells CB or car stereo. You can ask him about
installation oryou may want to do it yourself

Then beat the Citizens Bandits with the
CB antenna thieves can't see. We think you
can see why.

Tenna
Corporatlon T

Cleveland, Ohio 44128

CIRCLE 17 ON READER SERVICE COUPON
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It pays to buy
CB equipment
where you see

the
CEDA
Seal

COMMUNICATIONS EQUIPMENT DISTRIBUTORS ASSOCIATION

P. 0. BOX 1118, CARBONDALE. IL, 62901

DX CENTRAL

(Continued from page 94)

wnror MCGEE’S
BIG SPEAKER CATALOG

1001 BARGAINS IN

SPEAKERS — PARTS —TUBES — HIGH FIDELITY
COMPONENTS — RECORD CHANGERS
Tape Recorders—Kits—Everything in Electronics

1901 McGee Street, Kansas City, Missouri 64108

PARTS!

Qé' Send For '9(
PORNELL'S
New Color

Catalog
48 Pgs. New [tems

33

IN LOTS OF 100
4213 E UNIVERSITY aVE. SAN DIEGOQ, CALIF. 92105

DRDER FREE
IF NOT SHIPPED
IN 24 HOURS!

Shortwave Listening
1976 World Radio TV Handbook - $10.95
Gated 1000/100/50/25/10 kHz Calibrator - $54.00
Barlow Wadley & R.L. Drake Receivers
1976 “Confidential” Frequency List - $5.45

GILFER, Box 239, Park Ridge,NJ 07656

SEMICONDUCTOR SUPERMART
FREE CATALOG
NAME BRAND—PRIME QUALITY SEMICONDUCTORS
o MOTOROLA o NATIONAL e HEP
e FAIRCHILD « RCA « SIGNETICS
Other Parts For Elementary Electronics Projects
CIRCUIT SPECIALISTS CO.
Box 3047, Scottsdale, AZ 85257

“LISTEN IN" TO POLICE FIRE RADIO CALLS IN YOUR CAR'

Works with An Cav-—Portable or
Nomc Radio! ust ’lll?l
witin minute hookup
lnstanuv (rom regular vndl
olice Five Emergency Tlxl -

in
Swltcheq

s
M. o

SEND ONLY $2.00 (cisn & 00 "

$17.99 COD postage or send smg for PPd Del In USA. Co
lote with Special Antenna and Plug in for use with Any Home
or Portable Radiol Full {nstructions- l year Service Warran
10 Day Money Back Trial - $old Only Direct from Factory.
WESTERN RADIO, Dept. BE-76 KEARNEY, NEB. #8847

FRIENDS DON'T LET FRIENDS
DRIVE DRUNK. P

U5 DEPAR | MENT OF | RANSPORTATION + NATIINAL HIGHWAY TRAFFIC SAFETY ADMINISTRALION
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are of their own making and seem to
have simply occurred for no good rea-
son except brevity. A number of them
are formed by adding the letter “x” to
the intial letter of common hobby
words. This has resulted in things like
DX (listening to distant stations), RX
(receiver, not a doctor’s prescription),
Tx (transmitter), Wx (weather), Nx
(news broadcast), MX (music), and
the newest X-rated word, not yet in
widespread use, PX (program).

Don'’t look for too much logic in the
coining of some of this shortwave lan-
guage. As in the example above, SS
designates Spanish-speaking. Okay, so
far, so good. But throwing logic to the
wind, hobbyists extended the pattern so
that EE indicates English-speaking; FF,
French-speaking; GG, German-speak-
ing and so on, right through VV for
Vietnamese.

Some letter groups mean one thing
when capitalized, another when in low-
er case. AM means amplitude modu-
lation, the transmission mode used by
most shortwave broadcasters you will
hear. But a/m. means, and there’s no
surprise here, morning, and Am. stands
for American.

Usually new abbreviations are coin-
ed to meet a recognized need. Some
become widely used and understood,
while others never seem to catch on,
probably because they weren't really
needed. Now and again, here at DX
Central I receive a letter from a reader
that is so filled with home-brew abbre-
viations that it is unintelligible. So 1
suggest stiecking to the tried and true.

Here are some of the more-useful
bits of DX-ese:

A = approximate, usually as in ap-
proximate frequency, e.g. 9,7454 kHz.

ancr = announcer

BCB = broadcast band, the medium
waves, 540-1600 kHz.

CE = chief engineer

condx = conditions of reception

DXer = one who listens to distant
stations as a hobby
f/o = fadeout (of signal)

GSTQ = God Save the Queen, Brit-
ish national anthem

ID = identification announcement

kw = kilowatt

LV = La Voz de (The Voice of . . .;
Spanish station identification)

MHz = megahertz, a thousand kilo-
hertz

NA national anthem or
America, depending on context

QSB = fading of signal

North

R = radio

sked = schedule of broadcasts

verie = a QSL or vertification

The Good and Bad. DXers consid-
ered it a real blow when, late in April,
there was a surprise announcement that
effective May 1, Radio Zealand would
cease shortwave broadcasting.

A short time earlier, it seems, RNZ
had been shifted to the control of the
New Zealand government’s foreign
ministry and that department claimed it
faced a shortage of funds to run the
overseas shortwave service. Some lis-
teners, here and Down Under, feel there
was internal politicking involved in the
shutdown, and for a while at least, it
looked as if yet another country had
gone silent.

As this is written there has been no
formal change in the policy, but listen-
ers are again hearing shortwave pro-
grams from New Zealand. Thus far
they have been relays on shortwave fre
quencies of the New Zealand Broad.
casting Commission’s domestic me-
dium wave programs.

There is no way of knowing now
whether these shortwave relays will
continue, whether the foreign SW ser-
vice of Radio New Zealand will be re-
started, or whether all shortwave trans-
missions from “ZL” land will be ended
again.

Not so good, however, is the news
from the Voice of America. For years,
many SWLs have managed to add new
countries to their QSL list thanks to
the VOA. That was possible, of course,
because the VOA maintains a powerful
set of relay stations around the world.

It was possible to log the West Afi-
can country of Liberia by hearing—and
QSLing—the VOA relay station located
near Monrovia, the Liberian capital.
And many listeners added Okinawa to
their verified list of countries on the
strength of their receptions of the
Voice’s relay station on that Pacific is-
land. Announcements at the beginning
and end of transmissons indicated the
location of the station, relay or state-
side.

Now, however, it will be difficult to
get such verifications from the Voice of
America which show, on the QSL card,
the location of the transmitter. This
word has been received from Ruth Wal-
ter, public information officer for the
VOA:

“The VOA has simplified its station
identification procedure. Stations now
sign on with a few bars of the ‘Yankee
Doodle’ interval theme followed by
the announcement. ‘This is the Voice
of America, Washington, D.C. sign-
ing on.” It is planned eventually to use

ELEMENTARY ELECTRONICS/September-October 1976
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a  single, standard identification
throughout the VOA system. . . . 1
hope you will call this to your listeners’
attention since we no longer will be
QSLing by transmitter site.”

What this all means is that it will be
more difficult, without specific an-
nouncements, to know, whether the
VOA program you're listening to is
being broadcast from Stateside trans-
mitters, such as Greenville, N.C., or
from one of the VOA’s overseas relay
points, like the Philippines, Greece or
Liberia. And, even if you do determine
the transmitter site, the QSL you re-
ceive from the VOA will no longer
note that information on the card.

Backtalk. A bit of poetry is right on
top of this month’s stack of mail.

“Just a short note to let you know,
that no matter how far we go, one
eye’s lookin’ ahead, the other’s on a
radio. We truck along from east to
west, through hours of delight, and
some of stress.”

“But seriously,” writes Myrton Smith,
a 26-year-old truck driver from Med-
ford, MA, thanks for a Dyno-Mag!

Myrton is a CBer—bet that comes
as no surprise to the rest of you readers
—but the Baby Buzzard, (his CB han-
die) also digs shortwave listening. And
that’s a big 10-4, good buddy!

Morrie  Goldman, Chicago, writes
DX Central to tell us about a new
book called “Beyond Shortwave.” This
32-page goodie is an introduction to
monitoring stations in the “world above
30 MHz,” a “world” that contains TV
and FM DXing and the growing field
of VHF and UHF action band moni-
toring.

Morrie notes the booklet is available
for $1.25 postpaid from Worldwide
TV-FM DX Association, Box 163,
Deerfield, IL. 60015.

Kind words from Brooklyn, NY
SWL, Michael P. Ricca: “Your article,
Unraveling the Mystery of Radio Swan,
(e/e, May-June 1976) was terrific! It
is nice to see investigative journalism
at work for SWLs. I hope you’ll give us
more of it in the future.

“I"d like to suggest a future article
on DXing signals from outer space?
One of the newest scientific fields is
radio astronomy which, in part, in-
volves trying to communicate with civ-
ilizations on other planets. Most scien-
tists in this area seem to belicve that
there are, in all probability, many
planets in the universe that support in-
telligent life. What do prominent radio
astronomers feel about the possibilities
of receiving a signal from outer space
below 30 MHz?"

(Continued on page 100)

‘THE GREAT SHOOTOUT ON TV

The U.S. Navy estimates that $97.5
million have been saved by using a
unique system called Air Combat
Maneuvering Range (ACMR) to train
military aviators for air-to-air combat.
ACMR allows military aviators flying
high performance jets to duel in mock
dogfights without firing live ammumi-
tion or shooting down costly targets.
With ACMR, the trainees are coached
by instructors from the ground who
see their every move on television-like
screens. Flight safety conditions, such
as speed, altitude, angle of attack, and
“G" loads, are also observed.

The system records a mock-combat
flight as it is happening. When the flight
is concluded, aircrews return to either
Miramar Naval Air Station, California,
or to the Marine Corps Training Cen-
ter, Yuma, Arizona, where instructors
review the flight with each student and
point out his weaknesses or strong
points.

A major feature of the system allows
pilots to simulate actual missile firings
withcut expending costly, live ammuni-
tion. However, improved pilot profi-
ciency and safety are the primary assets
of the system.

Before ACMR became operational in
January 1973, pilots found jt difficult
to recall details of their training per
formance. Today, as a result of the
system, every detail of each flight can
be reviewed and discussed with each
trainee upon return to the ground.

Each month, more than 100 missions
have been flown on the 30-mile range
located over the desert at Yuma, Ari-
zona. Several thousand missile simula-
tion firings have been made. Before
ACMR, it was difficult to teach pilots
how their missiles would react as the
opponent’s aircraft maneuvered to evade
an aftack. As. a result, more hits are
scored than before.

With ACMR training, crewmen un-
derstand the missile firing envelope or
at what range the weapon is lethal.
Pilots also develop confidence in them-
selves, the aircraft, and their weapons
knowing that 85-90 per cent of their
shots will be on target.

Aside from training, the system is
also used for research and development.
It is used to evaluate flight characteris-
tics of new aircraft and will be em-
ployed on several future aeronautical
projects.

The line at the right is the earth’s horizon.
ACMR is used to train pilots to dogfight

in real combat conditions while instructors
monitor their every move on displays

such as the one shown here.
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A unique capability of ACMR allows
ground instructor pilots to look out the
cockpit of a supersonic aircraft to view
what a pilot sees. A close look shows that
Aircraft One has his opponent in his sights.
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DX Central Reporting

(Continued from page 99)

CB Buzzin’ Bee
‘Continued from page 96)

Reportedly, Mike, there is project on
the drawing boards to eavesdrop on ra-
dio signals from outer space--assuming
there are such things. It is said that to
capture any signals from civilizations
up to 100 light years, away, it would
take a massive array of thousands of
linked antennas, each about 100 feet
in diameter, arranged across an area
up to 20 miles in width. This isn’t the
sort of project that could be tackled by
the average SWL, to say the least.

If you're interested in more on the
subject and what Earthlings are doing
about trying to transmit radio signals
to the folks “out there,” you can find
it in the new 4th edition of Berter
Shortwave Reception, by William 1.
Orr and Stuart D. Cowan. It is avail-
able from Radio Publications, Inc., Box
149, Wilton, CT 06897. ¥

)

OLD SMOKEY
T |}S UP_AHEAD

asth T Y-
R TJUST IN CASE

THE CB'S DEAD

Speeding motorists entering a dangerous
construction area near Fort Worth found
this warning sign erected by the Texas State
Highway department to slow ‘em down for
safety’s sake. Photo courtesy of Radio Shack.

And while we're talking about what's new
with our editors, here’s a tidbit about your CB
Editor, Kathi Martin. Kathi wrote First Lady
Betty Ford last spring when Mrs. Ford first got
her CB license to send her a congratulatory
note on joining the CB clan. And First Mama
sent a big 10-4 flying back to our editorial offi-
ces. First Mama writes, “A big 10-4 and many
thanks for thinking of me. | am proud to be
included among CBers who have joined together
in a common network of mutual support, as-
sistance, and friendship. This is KNF5933 send-
ing all good numbers your way along with my
wishes for a good day today and a better day
tomorrow.” All you biscuitburners down DC-way,
keep your ears on and you may copy First
Mama yourself!

Well, that’s about it. This here's Buzzin' Bee
pulling the big switch for now. Remember what
| said at the start of this column: I'm waiting
to hear from all of you in CB Jand. Keep your
eyes open, your pencils writing, your cameras
shooting, and we'll get this column buzzing.
Stack them eights. We gone and bye. =2

Mark Time Indicator
(Continued from page 46)
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ure to.obtain 0.5-second and one-second
pulses.

If an oscilloscope is available, R6 cdn
be adjusted very quickly and accurately.
Set up the scope to display one cycle of
the 60-Hz line frequency, either by
means of the scope’s own test jack if it
has one, or by connecting it to the
secondary of a low-voltage transformer.
Carefully note where the beginning and
end of this sine wave trace are on the
scope face. Then, without readjusting
the scope’s horizontal gain or sweep
controls, connect it to pins no. 1 and 3
of ICl. Vary the scope’s positioning
controls to center the trace, and the
vertical gain and sync controls as ap-
propriate. Now adjust R6 until two
square waves of the 1C1 output occupy
exactly the same distance on the scope
face as the sine wave did. R6 is now
adjusted. While this method is not as
exact as using a frequency counter, it
will get you within half a cycle.

Programming Your MTI. To program
the calculator to count, proceed as fol-
lows:

To Count Up:

1. Place S4 in the Ser (center, off)

position.

2. Press —, 1, +, and 1 (or —, 0.5,

+, and 0.5, if desired).

3. Place S4 in the desired position.

Step 3 will cause the calculator read-
out to go to 0, and MTI is now ready
to count as soon as S3 is pressed.
To Count Down:

1. Place S4 in the Ser position.

2. Press the calculator keys for 4

number one digit higher than the
timing period desired. That is, to
time 15 seconds, enter the number
16.

3. Press —, 1, (or —, 0.5).

4. Place S4 to 0.5 or 1.0.

Step 4 will cause the calculator to
display the desired number (15 in our
example), and the calculator is ready.

Since the calculator display does not
automatically clear when the timer is
stopped, any timed interval can be in-
terrupted and restarted. This is con-
venient if you are part way through a
timed operation and have to stop (to
answer the telephone, maybe) and want
to pick up where you left off.

Timing Variations. Several operating
variations are possible. Timing ranges
can be changed during a timed interval.
For instance, if 20 seconds is to be
timed, the first 15 seconds could be
timed with the timer in the l-second
position, and the last 5 seconds in the
0.5-second position.

Since the calculator will count by
negative numbers as well as by positive
numbers, it is*possible to time two inter-
vals consecutively without having to re-
initialize the calculator. For example,
if you want to time one event for 10
seconds, and then another event for 20
seconds, you can enter —10, and count
up from —10 to O for the first event,
and from O to 20 for the second. Or,
you can enter 10, and count down from
10 to O for the first event, and from 0
to —20 for the second event.

Still another possibility is counting
by numbers other than 0.5 and 1. The
calculator will count by Ss, 10s, 100s,
or any other number, although the time
period between any two counts will al-
ways be one of the ranges determined
by timer switches S2 and C4 . [ ]
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Poly Pak’s EXCLUSIVE |

.

Avg. Ship.
wt. 6 ozs.

— 4

100’S OF BARRELS PURCHASED! TEST'EM YOURSELF ’N SAVE!

For the first time anywhere, Poly Pak

merchandisers i
in buying the e
stock from the

ntroduce a new way
conomical way. Raw
‘“‘barrel”’. Remember

the *‘good ole days''? They're back
again. The same way merchandisers

throughout the
from various fact
runs in barrels.

United States buy
orles . . . their over-
Poly Pak has done

the same. Therefore you are getting
the same type of material as the
RE-TESTERS DO!

Every kit carries
a money back
guarantee!

BARREL KIT f1

75 for $1.98

Marked 14 and/or with 16
pin dips, may include Rates,
registers, flip flops. count-
ers. Who knows! GUARAN.
TEED SATISFACTION!

Cat.No 9L 2415 Untested.

%lanann KIT 2
. LINEAR OP AMPS,
SN7400 DIP IC'S DIPS ,

uva 75 for
tented §1 98

BARREL KIT # 3
INaT4s /14 5
SWITCHING DIODES

D
100 for $1.98

May include 709's.

T4l's,

You never saw this befnre.

T03's. G60 series. 6585 In-| 1
cludes marked and un-
marked. Cat.No, 9L 2316

dindes at these pricesl
Cst.No BL 2a18 Untested.

magine famous switching

BARREL KIT 74
‘“4000°' RECTIFIERS

volters. Cat.No. 9L 2417

| BARREL KIT gs
SCRS, TRIACS,

QUADRACS
100 L?.f..?..‘-” 40 for 7
ature reruee ol e | $1.98 o

All the lnmous plastic pow-
v tab type. Ruw factory
atockl Al the 10 amp types,
Cat.No. 9L 2419 Untested.

BARREL KIT 145
MINI TRANSFORMER

9L3294

ack) Used originaliy in tahle top

ter-] cileulintors

BARREL KIT 147
OVER-FLO
FLUORESCENT
NIXIES

|

S for $1.98

Rrand
Gux discharge type,
Blue Cat. No. 9L 328

new.
l‘ulo

:annun KIT f154
8 CLOCK CHIPS

'10 for &
'51 98

. We gathered an assortment
| of clack ¢hip, alarm, enlen-
M dar. beepers, who knows,
l atl mixed
B Cat. No.

9L 330

m'm‘%i Ly g

At these prices?|a
8

BARREL KIT f152
I VOLUME CONTROLS

Control maker discontinuesm
ine: dumps controls withm

tches at rid
Drices. Asst valuin '“l""

Cat. No. 9L3306

BARREL KIT 155
MOLOED CAPACITORS

75 for

As#t. size voltages, re
reen, yellow, blue plastic
ases, nxlnl I-n

No. 9L 3

I
BARREL KIT #1857 a
MOLEX CONNECTORS

75 for
$1.98 [

Y
Nylon, white cnble connec-
tars. asat. factory over-run.
NO PICKEE! Mixed in bar-
rels. Cat. No. 9L 3324
a

BARREL KIT f158
MAGNIFIED MAN-3's

BARREL KIT /7
VOLUME CONTROL

zonnnzm Q_&
O for |
$1.98 V¥,

Singles, duals. wariety of
values. stvles, bix ones —
small ones. Cat.No. 9L 2421

BARREL WiT f8 )
SUBMINIATURE
{F TRANSFORMERS

% good,

100 for $1.98

|Amazing. includes 465kcs,
0sc, antenna. who knows?
From transistor radlo man-
ufacturers. Cat.No. SL 2422

2R to 40 pin devices,
marked.
numbers, rto Cat.No. 9L 2424

BARREL KIT 510
ROMS-REGISTERS

50 for
$1.98

Untested

internul  fretorv

BARREL KIT 712
POWER TAB
TRANSISTORS

7
PNP, piastic T0220 type.
Assorted 2N numbers

Cat.No. 9L2426 Untested.

BARREL KIT 713
7RESISTOR NETWORNKS

60 for
$1.98

Untested.
By Cornin,

Glass. 1n 14.

mn dip pake.Cat.No.9L2427 G manaN

15 for
1.98-

osmetic rejects
g Famous style MAN-3. 7.
g *eX readout, with built-on
magnlfier, Fnclory discon-
tinved line. 100% mate-

Centralab
switches.
ceas. Dpdt

BARREL KIT 73159 s
MODULAR SWITCHES -

25

for IS 7
$1.98 1

T[T

“pukh-ON""
TV-makees '

arial.  Cat. No. 903323

Dew. Cat. No, 9L3150

6pdt, etc. Brand .
a

BARREL KIT s14
PRECISION RESISTORS

200 for/
$1.98

Marked and unmarked 4,

1%, 2 watts,No. 9L 2428

BARREL KIT #1535
MOSFET TRANSISTORS

60 for $1.98
All_ 4 leaders TO-18 case,
mch.dex UIIF  transistors
tool  €at.No. 9L 2429

od,
ternal numbers of raw luc-

BARREL XIT 717
LINEAR & 7400 DIPS
Untested

100 for

‘ory stock. cat.No. 9L 2431

BARREL KIT #19
DIPPED MYLARS

60 for

$1.98
Fineat  capacitors  made,
shiny finish. Imagine facto.

¢ty dumping ‘em m harrelx

Cat.No.9L 2597100 % good,

BARREL KIT f20
LONG LEAD DISCS

150 for
$1.98

distributor
“"auction sale Prime.
marked only, Long leads

Csat,No 9L 2598100 % good|

=20
3

Factory stock

BARREL KIT 725

bers. unmarked e
Cat.No. 9L 2603

BARREL KIT #26

METAL CAN PLASTIC
TRANSISTORS TRANSISTORS

100 for 100 for

$1.98 vntested.| $1.98 7
5“.:‘“::. e %8 pud: | Type TU-92 .Tg?:?:"d}.u:

manufaciurers
2N #'5. Cat.No. 9L 2604

varlety  of

BARREL MIT #30
PREFORMED
RESISTORS

250 for $1.98
We got barrelx of ' and
13” watters for pc use.
You'll get even wmount.
100: Y, 100 15" walters.
Cat.No. 91 2608100 % good

BARREL XIT 231
METALLIC
RESISTORS

100 for $1.98

Made miostly by Corning,
the finest resistor made,
Mostly ¥ watters. 1% to
8% tol. & a barrel of
Values.»Cat No. 'Ol 2609

BARREL KIT #32
TRANSISTORS
WITH A HOLE INIT

50 for $1.98
Cst.No. 812610 Untested.
Can’t name factory but we
bought barrels of 25 watt-
;r‘ with mtg. hote In mid.
le

PNP'S und NPN'S.

BARREL KIT /35
NEON LAMPS

40 for
$1 98 /106% good,
Fnmous NE-2's. All prime,

but factory 'nlde millions
and barrel'ad ‘em. Yunr ad.
|yantage  cat.No 9L 2613

BARREL KIT #3686
GERMANIUM DIODES

200 for/
$1-98 Untested

Famous maker, pobular
item. Never grows old. Hut
this i3 the way the RE-
TESTEKS buv ‘em from tbe
factories. Cat.No, 912614

BARREL KIT $37
1 AMP “BULLETT"

all types of ‘oltuges to
1KV.Cat.No. 9L 2615

BARREL KIT #39
2N3055 HOBBY

RECTIFIERS Untested. TRANSISTORS
100 for 15 for

$1.98 $1.98 1007 so0a.
Famous style, asstd. volt From factory lo you, these
ages, silicon, axial includes |fsllouts of the famous

2N3066
rels. Cat.No, WL 2617

We tave 10 bar.

BARREL KIT f40
PNP HIGR-POWER
TRANSISTORS

for
$1.98

Popular Eermanium TO-3
caxe unlts, now availa
t “'good ole burrel’’ prices.

at.No. 9L 2818100 % good

BARREL RIT fa6
G.E. 3.5 WATT
AMPLIFIERS

25 for <,
$1 .98 Untested
Hobby type, factory

outs, we purchased them In
barrels. These are un-

RARREL KIT#S0
SIGNAL SILICON
DIODES

200 for $1.98

Includes many, many types
fa11- | ©f switching,
e !ynn. all  axind

Cat.No. 91. 2628 Untested.

al;x.!ml ailicon
leads.
Some may be zeners,

BARREL KIT #53
JUMBO RESISTOR PAK

7100-pc. $1.98
Cat.No. 3. 2721 —=(IX—

Annortm metal films, prec;-
sons, carhons, metul oxide
powers, from Vi watt to 7
watts Calor  coded
Aon'fc g00d. Warth $10.

BARREL XIT 58
SLIDE SWITCHES

30 for Ty’ >
$1.98 T

All shapes. sizes, apst. apdt,
momentaries, ete. Tremen.
dous shop pak for 100°s of
switching projects

Cat.No. 9L 2726100 % _good.

BARREL KIT £59

P!
100 % good Cat.No, 9L 2727

BARREL KIT ;60

POWER TRANSISTORS | DTL'S IC’S
40 for Zy 75 for
.
$1.98 Z $1.98 Unteated.
15 watt Bendix RB-£000 | This is_prime barrel male-
pellet transisiors. npn. all | rial.  Who wants ‘a?
good, purchased from a | 930, 936, 946’s. Your Rain
retester, have millions of | Is wur loss. They're marked

100. Cat.No. 9L 2728

knowns. Cat.No. 9L 2624

BARREL KIT 81
POLYSTYRENE CAPS

100 for
$1.98

Finest caps made. A8 a gam-
ble we bought 10 barrels
or factory, mixed values;
ail guod. Cat.No. 9L 2729

BARREL KIT 165
MIXED READOUTS

wmw&w
2
100 for «\/""

15 for

$1.98 $1.98 ;7% cood.
Fnctory returns Nobody seems to want '-n!!
numbera ax MAN-4 80 many suppliers don't
T's. MAN-#'s, 11 bu,,h & | count. but ow ‘em in the
no time to senaratse arrel, 1t's a 1°t gold mine

nto
poly’s,
planties,
ete, Nifty

:m,,u.d llockrn
barrels
micas.

ceramics. discs.

BARREL KIT =71
CAPACITOR SPECIA
100 cs.

100 % good.Cat.No 9L 27 38

BARREL KIT 27

We don't wish tuo separate
wide asst voltages & values
up to 300 mf.Cat. 912747

/

BARREL MIT #75

TRANSISTOR 400MW ZENERS 1-WATT ZENERS

ELECTROS 150 for 100 for

50 for $1.98 » | "s1.98 $1.98  Umented
“'bugs” us why the fac-) Factory out of biz! Amazing | Factory sime as ¢00-mw's

lurles dump ‘em in barrels, fer: 6, A, 12 to 18V, | Never-tu-zee-again offer. 6,

glasz pak. Double nlug.

Cat.No. 9L 2740

BARREL KIT 76

You sest. M-rm»ucdl) seuled [ X, 10, 12,
xlass. Dovble plug.

Cat.No. 9L 2741

15V. under

BARREL XIT 177
“BROWN" BODY
TRANSISTORS

40 for $1.9

G-E D-10_ w~eries: has hi-
Tvoltage, Darlingtons, hi-
. Factory line
Power tabs

BARREL KIT a3

ﬁBARnEL KIT ;56

BARREL KIT #87

BARREL KIT *88

REL
SILVER MICAS

100 for $1.98
Cat.No 9L 3018
the firat time sliver
micas so low in price!
Axial, red gase, variety of
Physical sizea & values.
Big savings trom di-trlhu-
tor prices. Wt.

i Cat.No. 9L 2733 Untested MiAll marked. Cst.No 912735
BARREL KIT #78 [BARREL KIT 781
‘“RED’* BODY i SUBMINI RESISTOR:! 15 for $1.9 HOBBY LEDS NATIONAL IC BONANZA eraoomc: LED
READOUT
AT DAL 0 for LM-340T 1 40 for Y 1%);’9';"’ 10 for
40 for 1 98 NOLVSGE
$1. 98 s _100% good. | REGULATORS 51'98~ Untested! pagiory dumps into barrels. | $1.98 =4
D-12 peries. You teu—au pc upright lype color cod- | Factory rejected them ror | Wow! A Litronles dqmn of | Types 8000, 7400 servies, | 7 b 1 singles. t
into_your own bizt ligh|cd ¥, watt. Asst values. | lengthaf leads. May inciude | all kinds of mixed dixcrete| DTLs, ROMs. registers, viock | pies, cte. 43 1o 0.6, Bot
current, hi-V, NPN, Cnme 1o us in a barrel. 1, 6,8,12,15, 18,24 volts, | LEDS, shapes, colors guod,| & cale. chins, linears, ete. | trom factory. all mixed:
Cat.No.wL 2743 Untested | Cat.No 9L2746 Power rab Cat.No. 91 2638 | poor. etc. 9L 2859 | Cat.No. 9L 2860 Untested. | have fun! No. 1
——iicsted.
BARREL KIiT 493 BARREL KIT 499 BARREL KIT g101 BARREL KIT #104 []_-_ aAna:L KiT#107 BARREL KIT f108
HALF WATTERS PHOTO ELECTRIC RESISTOR SPECIAL [SLIDE VOLUME 4‘ 5QUARE OWMS TO-5 PLASTIC
CELLS | CONTROLS 60 § TRANSISTORS
200 for ELL 200 for 10 for $1 98~ or Cst.No.9L 3101
= -No.
$1.98 " vniestes. |10 for $1.98 Cat.No 5L3087 $1.98 cat.nost 3056
$1.98 40 for
Resiswor  factory tried to GE CcDS % Used in hi-fi, volume con-| Factory people are some- S
I us hy miung 10pr, | Asst. GE types, i trol maker unloads. Asat. | times “squares’ when they | Includes PNP,
color-coded resistora in| Mixed by factony 1Bk 0'% | Includea: 4, Y4, ¥z, 1. 3-|values, what a buy. Worth | topple prime square obms| 3638,
barrel. But value in there |07 us to separate. 100% | watters, carbom. 8 02.(31 e, We've ot barrels | mix ‘em up in batrels. Aust. | Series, etc.
4 oz. Cat. No. 913046 g00d: Cat.No. 91 3052 100 % good. 9L 3054 | of 100% material. values watts, Wt. 1 Kuaranteed to u 60 % yleld.

BARREL KIT dloo
TERMINAL STRIPS

asst, of terminal strip
connecto s, from 1 coftact

St manufacturers
e A gain.
Wt. 1 lb Cat.No 8L 313€

BARREL KIT #1110
SUPPRESSOR DIODES

50 for
$1.98 Cat.No.9L 3137

Keeps 1Rnitlon noisea out
axial, Untested, but the
of your eqpt., car, indus-
‘rial, ete. Double plul

right of Monsanto, Litronix,

BARREL KIT 112
MICRO MINI LEDS

HARREL KIT $134
CALCULATOR CHIPS

40 forg‘;—_

' $1.98 7777777 $1.98

$1.98

All the tiny leds. axial, up-

varfety of colora. Yield
50% or Retter.

Cat.No. 9L 3139

discontinued
FiND A USE.
Cat. No. 9132538

have
chips.
tented.

BARREL KIT #1185
MOLEX SOCKETS

200 for jsoocey

100 % good. "
Calcutator maker dump! We
gut a zillion of ‘em. Used
for IC snckets. ctc.

Cat.No. 9L 3144

BARREL KIT f116
BUTTONS "N s

FEEDTHRU’S

100 for $1.98
%0 9% gooa.

Trulhlull( worth a small

fortune, Wide asst. of but-

ton-feedthru capal

| TAKE NOTE! RF IIHF, ctc.

Wti. 1 Ib, Cat.n3,9L3141

rite from factory.
HAMS | 7Y

prv,

BARREL KIT #118
MINI SCRS

50 for $1.98

UNBELIEVABLE! TO-92

Plastic SCRS in barrels

Includes
200

veltages up
9L3135

BARREL KIT #123
CD-4002 C-MOS IC

0. ver aell

‘em out. YOUR GAIN! Their
number is CD-5602
Cat. No. 9L3217

Precislon, mini lamp all-
metal, panel, with mtg
hardware, Lamp maker's
overstock. 9L 3297

©poly Paks Inc® wakefie

BARREL KIT #lz. ;
UPRIGHT
ELECTROS

40 for $1.98

Wide asst. of values from
imf to 300mf in mixture

Cat. No. 9[3226

BARREL KIT 7127
AXIAL ELECTROS

Truthlully the factories 'hy
mizing 'em in barrels) /c

of voltages. 100% marked | alt of us n fuvor. WUI
n g Why barreled? | BUY! Asat. cupacitles and
U-got-a-buy. voltages,

Cst. No. 913227

or

>8’

BARREL KIT 7128
MINI DIP ICS

75 for $1.98

Large mizr dumped 100°s of
lbs into barrels. Includes
T41s, LM-380-8, 703, 867,
5565, 658—but who knows?*
Factory to you. All mixed,
you test. Wt. 1 Ih.

Cat. No. 9L3245

BARREL KIT f131

TifcTRos ‘Cﬁ’
30 for $1.98

Mixed, marked prime, top

Rrade  asal.

nges. GE, Centralab,
Mo. 9l 58

values, volt- | How good? Wha kmows?,
ete. | Who caren? It's only 3c e
| Cat, No. SL32S7
.

BARREL KIT 7133
C€-M0S IC'S

(60 for$1.98

Deltberutely thrown in i
rels, sp we can't test
The famous CIMOOOterles

Did you hear of OAK? An-
! other eapt maker barrelled
" | a1l types of rotaries, elec-

| tric, slldes. etc.

BARREL sIT #1138
PANEL SWITCHES

30 for
$1.98

9L 3268

BARREL KIT #141

Mfr dumps to prepare for
new styling,
over the place. Good yield.
Cat. No. 9L 3296

Id, Mass.,, U.5.A, 1976

BARREL KIT 142

10 WATT ZENERS DARLINGTON
15 for &j TRANSISTORS

40 f 1.98
$1.98 m-oz,ourmfcorol- dump,

ubknown numbers, but high
voltages all | y:
Retesters didn’t get

ield to good darlingtons.
‘em}

ou will. 9lL.3285

BARREL KIT #144
RCaA PHONO PLUGS

40 for A‘s

$1.98
1,000.900 RCA phono plugs
!or this one, ou hi-fi-ers
know wut Ch

100% material, Luok m
the price. 9L3293

POLY

CIRCLE 20 ON READER SERVICE COUPON
ELEMENTARY ELECTRONICS/September-October 1976

Terms: Add vostage Rated: net 30

Phone : Wakefield, Mass. (617) 245-3829

Retail: 16-18 Det Carmine St., Wakefield,
MINIMUM ORDER — $6.00

O

PAKS

P.O. BOX 942L LYNNFIELD, MASS. 01940

©
| 2oty |
Send for FREE

Summer-Fall
CATALOG
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Classified

MARKET

ELEMENTARY ELECTRONICS—is published Bi-monthly. The rate per word for CLASSIFIED ADVERTISEMENTS is $1.25
payable in advance—minimum ad $15.00. Capitalized words 40¢ per word additional.

ADDITIONAL INCOME

BUSINESS OPPORTUNITIES—Cont'd

BUY IT WHOLESALE

EOLL FURNITURE you can make for extra income

H. Reasearch, 356 Willard St., Jamestown, NY
14701, $2.50.
$200 WEEKLY mailing circulars. Samples 25¢.
Grahamco DPBX 98371, Tacoma, WA 98499.

HOMEWORKERS WANTED!! OUTSTANDING OP-
PORTUNITY. IMMEDIATE INCOME!! INFORMA
TION: SEND STAMPED-ADDRESSED ENVELOPE.
Dennis Kolata, 1008 So. 88th St., West Allis, WI
53214.

AGENTS WANTED

"NEW PRODUCT'" €AR ELECTRICITY ADAPTOR
POWERS Electrical appliances from alternator equip-
ped vehicles. Sample $17.85. Ron-El Products, 1002
Rosehill Rd., Berrien Springs, MI 49103.

AUTHOR’S SERVICE

PUBLISH your own book! Join our successful au-
thors: publicity advertising promotion, beautiful
books. All subjects invited. Send for free manuscript
report and detailed booklet. Carlton Press, SMI, ¥4
Fifth Aveaue, NY 10011,

BIG MAIL

RECEIVE mail

galore! National listing $1.00.
Sullins, 31520.

Box 1313-EE, Brunswick, GA

$1.00 LISTS you with 5,000+ wholesalers, manufac-
turers;, etc. Maxmailers, P.O. Box 268, Barker, NY
14012.

BLUEPRINTS., PATTERNS & PLANS

POWERFUL indoor- antenna for steieo receivers.
Pulls in more stations. Increases response. S.mple
constiuction; only 30 minutes. Guaranteed. Send $1.00
for plan. TIME-LEE PRODUCTS, 1208-EEA Uma
tilla, Long Beach, CA 90804.

NEW CRAFT PRINT CATALOG—Choose {rom
over 100 great easy-to-buiid plans. Send $1.25 (com-
pletely refunded with your first order). BOAT
BUILDER, (CP Div.)—228 Park Avenue South, New
York, NY 10003.

BOOKS & PERIODICALS

WHAT'S going on in housing? Get advice on how
to economize in modernizing or improving or adding
space from idea to completion. Working blueprints
available. Send $1.35 for 110 Better Building ldeas
to: Davis Publications, Inc., 229 Park Avenue So..
NY 10003.

SENSATIONAL BOOK BARGAINS! Lowest discount
prices. Tremendous selections, various categories. Il-

lustrated catalog free! RELIANCE, Dept. (EE)-68,
666 Prospect Street, Suite 405, Honoluiu, Hawail
96813.

INCOME, Educational. Professional, Sports, Music,

List Clintonville, WI

54929.

INFORMATIVE HANDBOOK—For people with an
interest in electronics and desire to know more.
Covers basic electritity, resistors, capacitors. micro-
waves, facts on frequency, about fuses, circuit break-
ers, erystals and much more. Send $1.50 for your copy
(1nc1udes postage) to: Electronics Theory Handbook,
229 Park Avenue South, N.¥Y., N.Y. 10003.

25¢. Wright's, C-222-S.M.,

BUSINESS OPPORTUNITIES

MAKE Magnetic Signs. Big Profits. Details.
Universal, Lenora, KS 67645.

HOMEWORK' BIG MONEY addressing, mailing
envelopes. Exciting offer 10¢. Linco Sexvlces, 3636

Peterson, Chicago 60659

FREE Secret Book °‘2042 Unique,
prises.’”” Fabulous 'Littie Knowns''
HAYLINGS-EM, Carlsbad, CA 52008.

Proven Enter-
Work Homel

BECOME our Mall Order Distributor with $150
investment. Free brochure. 'Audit Controls, 35
Brookside Ave., Fair Lawn, NJ 07410.

MAILORDER. Millionalre helps beginners make $500
weekly. Free Report reveals secret plan! Executive
1G9, 333 North Michigan, Chicago 60601.

BORROW ANY AMOUNT. Enjoy A-1 credit. Keep
money in bank, get 807 more. Send Stamp. Vernon.
Box 175010-HH, Oklahoma City 73107.
Clrc\uars Into
Immediate Earnings,
1433-61 S&reet, DC-8

$30.00 HUNDRED Stuffing Our
Stamped Adadiessed Envelopes.
Beginners Kit $2.00 COLOSSI,
B.ooklyn. NY 11219.

GET RICH with Seqret Law that smashes debts
and brings you $500 to'$2 million cash. Free report!
Credit 4GS, 333 North Michigan, Chicago 60601.

SELL BOOKS by Mail 400% Profit. Free Detalls.

Write: Tate's Enterprises, 8333 S. Merrill. Chicago,
IL 60617.

"NEW!! Valuable Informative Manual on Malil-
order’' Learn —How to Setup Run" your busi-

ness. Facts free. Frontlerlco' 154

Buttalo, NY 14211.

(D9) Sprenger,

MAKE YOUR CLASSIFIED AD PAY. Get "How
to Write A Classified Ad That Pulls.” Includes
certificate worth $2.00 towards a classified ad in this
publication. Send $1.50 (includes postage) to R. S.
Wayner, Davis Publications, Inc.. Dept. CL, 229 Park
Avenue ‘South, New York, NY 10003

$150 WEEKLY stufing our sales letter into stamped
addressed envelopes. Immediate income! Detalls 25¢.
Lily, Box 4967-F69, NYC 10017.
10007% PROFIT Bronzing Baby Shoes. Free Litera-
ture NBC-DG, Gower, MO 64454.

IMPATIENT" Pioduce Oil Portrans instantiy! De
tatls 25¢, refundable. Jiffyportraits, 2830BI-Gaffey,
San Pedro, CA 90731,

$178.00 WEEKLY. Work one hour daily. Guaran-
teed. FAS. Box 13703-E, San Antonio, TX 78213.

AMERICA'S easiest, most fantastic moneymaking
opportunities, Make $2000 profit, or we pay you,
Experience unnecessary. Free Detalls. Volken-D, 5316
Victoria, Vanccguver, B.C. V5P 3V1

eager to start own
gitts by mall. Iceco,

WANTED! Sincere individual
business selling unique baby
Box 823, Action, MA 11720

MAKE $1,000 A WEEK CAMPING, No Capital,

Land, Sellmg or Experience needed. Details 25¢.
Write: “Camping,” Dept. 601, Box 1616. Torrance.
CA 90505.

$250 WEEKLY! Stuff our sales letter into stamped,
addressed envelope. Immediate Income! Details 25¢.
Sunshine, Box 115-S69, NYC 10003.

MAILORDER Trade secret helps beginners make
$600.00 weekly. Free report discloses plan. Futuronics,
1311 T Berkshire, Aust.m Tx 18723,

$25 DAILY POSSIBLE stuffing envelopes' Free de-
talls. Service, Box 715D, Lynbrook. New York 11563.

HOW to receive excellent second income at your
mailbox. Send stamped addressed envelope. Willlam's,
Box 2614-F, Laurel, Maryland 20811.

CLUBS, REPS & DEALERS Exclusive CB Ring &
Belt Buckle. Brochure. Regal Lapigaries, Inc., Dept.
CBT4, 420 Madison Ave., New York, NY 100011.

$25.00 hundred commission mailing. DETAILS 20¢.
Robbins, 700B W2nd, Corning, AR 72422,

NEED CASH? If not, don't answer this ad. Send
$1.00 to: Jeffries, P.O. Box 9632-D, Seatile, WA 98109.

EXTRA money! Spare time at home. No investment
-guaranteed. Free information. Mailfast-RDC9, Box
360, New Braunfels, TX 78130.

HOW to save thousands of dollars & taxes? Call
free (any time) 800-325-6400 or write Fast Incor-
porating Service, Box 684, Lakewood, NJ 0870].

$ PRE-CAST Concrete §, Professional Instructual
Manuals. Concrete fence posts, ranchers homeowners
$3.00. Stepping stones—square, rectangular $2.00. All-
West Enterprises, Box 105 (NI), White Rock, British
Columbia, Canada V4B227.

AMAZING PROFITS!! Mailing baby catalogs.
PAT-MAR, Box 5358, Fort Wayne, IN 46805.

$10.000 GUARANTEED OR OWE ME NOTHING. No

competition. $1000 per hour possible. Details Free.
American, Dept. G, P.O. Box 11065, Orlando. FL
32803.

‘records—tapes—equipment!

WHY PAY RETAIL? Save hundreds of dollars on
large selection of personal and gift item products.
Free color Catalog! Marketing, 1338 Bennett, Dept.
351 D. North Madlson OH 44057.

SAVE MONEY! Buy low cost Unusual Christmas
items. (5) catalogs. $2.00 Winchester Enterprises,
2087SS Hargrave Street, Phila, PA 19136.

DETECTIVES

.CRIMEFIGHTERS! Investigators-Detectives-Police.
Catalog $1.00 Refundable. Don-Q, Box 548, Seattle,
Washington 98111.

DO IT YOURSELF*®

CB/ers—"TRIPLE YOUR POWER" using New 46"
all-directional CB Antennal! Plans $2. Astrobeam-5.
704 Edwards, Visalia, CA 93277.

STOP PAYING EXPENSIVE TV REPAIRS. Do it
yourself,’* New, easy, method. Details free. Publica-
tions, Box 517, Brea, CA 92621.

EDUCATION & INSTRUCTION

USED Courses! Books' List 15¢. Smith’s 124 Mari-
borough Salem, MAO

UNIVERSITY DEGREES BY MAIL! Bachelors.
Masters, Ph.D Tee revealmx detalls.
Counseling, Box 1425 EE-9, Tustln CA 92689

UNLOCK Your Future Become professional Lock-
smith by spare time lhomestudy. $13 {n an hour
possible. All tools, equlpment included. Facts free.
Send name. Locksmithing Institute (homestudy),

Dept. 1372-116, Little Falls, NJ 07224.

LEARN ELECTRONICS at home. Industry proven
intensive training. Dozens of experiments. Lessons,
tools, Instruments, extras. Free Booklet. Applied
Laboratories, P.O. Box 9473, E. Fort Lauderdale,
FL 33310.

METRIC SYSTEM of Weights and Measures. The
change is coming quickly of American adoption of
the System International. New Manual by Neil Hol-
and $2.00 Ppd. Pikes- Enterprises, P.O. Box 5730,
Pikesville, MD 21208.

AMATEUR RADIO. Complete no-textbook cor-
respondence Code and Theory license courses. Ron
Reed Electronics In.stn.ut.e 12217 Santa Monica Blvd.,
Los Angeles, CA 90025

RADIO BROADCASTING: High paylng Jobs, free
START YOUR STATION!
Free booklet, ‘Radio!" 5516-G12, Walnut Creek, CA

94 596.

RECORDING STUDIQO ENGINEER CAREER? De-
gree Unnecessary. 13¢ stamp to Attainment Research,
Box 45333EE, Dallas, TX 75245.

ELECTRONIC EQUIPMENT & SUPPLIES

FREE 36-page catalog, updated 5 times a year.
Everything for the electronlcs hobbyist—from TV an-
tenna wire to the latest stereo music equipment.
ELECTRONIC DISTRIBUTORS, INC. 4900 N. Elston
Ave., Chicago, IL 60630 EE-12.

FREE CATALOG: Electronic supplies—kits for the
hobbyist. Low prices. Anklam Electronics. 4709 nth.
6th St.. Wausau, WI 54401.

EMPLOYMENT INFORMATION

CALIPORNIA COMPANIES hiring Electronic Engi-
neers and Techniclans. Current employment bulletin,
$3.00. Dynam_ics, Box 1867-B, Covina, CA 91722

FOR THE HOME

FOR anyone who wants the satisfaction and
economy of repairing, furnishing and maintaining
the furniture in his home. Send $1.50 to FURNI-
TURE. 229 Park Avenue South, New York. NY 10003.

GIFTS THAT PLEASE

PUKA shell choker! Authentic Hawailan—sparkling
white grade A with turquoise—$11.79. Agate beggars'
beads necklace—50 inch—$1y.19, Crazy Heish: Choker
(mixed natural shells)—$3.97. Order now. The Howl-
ing Owl, P.O. Box 1060, Springfield, VA 22151,

THERE IS NO CHARGE FOR THE ZIP CODE—PLEASE USE IT IN YOUR CLASSIFIED AD
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To be included in the next issue, please send order and remittance to R. §. Wayner,
ELEMENTARY ELECTRONICS, 229 Park Avenue South, New York, N.Y. 10003

GIFTS THAT PLEASE—Cont'd

MONEYMAKING OPPORTUNITIES—Cont'd

AMAZING free catalog. Selected and distinctive
gifts, novelties, items for home, family and friends.
Also selected home money making crafts, ideas,
hobbys, and retirement projects. Harold's Gifts &
Noveltles, 500 Trans Mtn RD., C-54, Dept. DPOT,
Canutillo, TX 79835.

HI-Fl EQUIPMENT

CANADIANS—Free Hi-Fi discount catalog. Name
brands, immediate delivery from.our huge stock. Etco,
Dept. AA, Box 741, Montreal A",

HOBBIES & COLLECTIONS

GLASSBLOWING KITS and supplies, Free litera-
ture. Willis Glass, Box 3460-D, Anaheim, CA 92803.

HOME WORKSHOP SUPPLIES

25 WEEKEND BUILD-IT PROJECTS—Practical de-
signs for home/shop bufls who enjoy working with
wood, tools, materlals and techniques. Send $1.50
for your copy (Includes postage) to Davis Publica-
tions, Inc., 229 Park Avenue South, New York, NY
100603,

HYPNOTISM

=

AMAZING self-hypnosis record releases fantastic
mental power. Instant results! Free trial! Write:
Forum (AF9), 333 No. Michigan, Chicago 60601.

FREE Fascinating Hypnosis Information! Startling!
DLMH, Box 487, Anaheim, California 92805,

IMPORT-EXPORT

IMPORT EXPORT-—-Make money right from your
home without investing in merchandise. Includes
World Traders Digest and Directory of Foreign Sup-
Pllers. Booklet #MO-58E $1,50. Holley House, 20
Main Street, Box 57, Maine, NY 13802,

MAGIC TRICKS, JOKER NOVELTIES & PUZZLES

WORLD'S leading Professional Magle and Joke
catalog. Amaze mystify friends. Huge Catalog 25¢.
Abracadabra-EE, Rahway, NJ 07065.

MAGNETS

MAGNETS. All types. Specials-20 dise, or 10 bar,
or 2 stlek, or 8 assorted magnets, $1.00. Magnets,
Box 182-E, Randallstown, MD 21133.

MAIL ORDER OPPORTUNITIES

INSTAMAIL Needs Dealers—New Mail Program!
Instamail, 787, New Castle, PA 16103.

MISCELLANEOUS

PHOTO IDENTIFICATION CARDS. Including
CB’ers. Free Jaminated sample, details, BASCCO,
Box 3461-EE; Providence, RI 02009

SUCCESS Kit!!!! 10 Amazing Booklets Insture Com-
Dlete Self-Development! Moneymaking Secrets, Mind-
Power, Personality . . . Everythingt Guaranted—s2.00.
!—gowé’ro Enterprises, 3009 Kings Lane, Nashville,” TN
37218.

NOISELESS heel taps 10 pairs $3.00. Smallworld
Miami, FL 33142.

MONEYMAKING OPPORTUNITIES

STUFF MAIL ENVELOPES!T $250.00 profit per
thousand possible. Offer details: Stamped self-ad-
dressed envelope. Kings, B-21487K-EE96, Ft. Lauder-
dale, FL 33316,

HOW to Make Money Writing Short Paragraphs.
Information Free. Barrett. Dept. C-308-K, 63216 N.
Clark, Chicago 60660.

$500.00 PROFIT Stuffing 1000 envelopes. 25 Genis
Details: Canapro Enterprises, Box 215C, Station "H '
Montrezal, Que., Canada.

MONEYBROKERS needed! Large earnings guar-
anteed! Full training! JLS Assoclates, 391 Gregg,
Buffalo Grove, IL 60090. :

WEEKEND PROFITS. Free detals. Flea Market.
Box 443-G, Glenview, IL §0025.

SCASHS CLIPPING NEWSPAPER ITEMS/Address-
ing envelopes. Information Free! Income. Box 721D,
Lynbroo\k. New York 11563.

BECOME our OPEN HOUSE PARTY PLAN REP-
RESENTATIVE. Free starting kit. Send $1.00 postage
handling. Rayway, 128 Lsabelle Street, Metuchen,  NJ
08840.

$150.00 WEEKLY stuffing our circulars into stamped
addressed envelopes, Guaranteed earnings. Beginners
kit $2.00. Malone Box 42-DC7, Brooklyn, NY 11298,

EASY-to-start rubber stamp. business at home In
spare time. Make up to $16.50 an hour without ex-
Perience. Facts free Write to: Roberts, Room RC-107-
FP, 1512 Jarvis, Chicago, IL 60626.

How To Write o
Classified Ad
Thot Pulls

What 10 5aY and

How 1o Say It

=

Worth Its
< Weight In Gold

MAKE YOUR CLASSIFIED AD PAY. Get ‘‘How to
Write A Classified Ad That Pulls.” Includes Certifi-
cate worth $2.00 towards a classified ad in this publi-
cation. Send $1.50 (includes postage) to R. S. Wavner,

Davis Publications, Inc., Dept. CL, 229 Park Avenue

South, New York, NY 10003.

WOULD you like to recetve 100 letters daily—each
containing $2. Will send copy of plan plus 6 formu-
las. Send $2.00 JAF, Box 574, King of Prussia, PA
19406

I make $52,000 yearly malling letters. How? Write:
Sandco-10, Ceres, CA 95307.

WILL You actually (really & truly) address, stufl
and mail 20 envelopes a day? Then don't let's mess
around. Send $3 and we'll show you how to make
up to $1,000 monthly and even much more. Guaran-
teed! Contractual Arrangements, Habersham Hall,
Box 613-Y, Pedro, CA 90733.

EARN  TImmediately Stuffing Envelopes. Send
Stamped Addressed Envelopes Lewis, Box 8075-B,
Richmond, VA 23223.

HOW I made' $33,000.00 in two months using
hidden law. Free details: Cress, Box 7506-E, Newark,
DE 19711.

MAKE money. Turn your ideas into eash. Booklet
reveals posifive plan. Only $1.50. Hub Service, 1075
Main Box 64, Moncton, N.B., Canada EICIH2.

PERSONAL

JAPANESE introductions! Girls’ photographs, de-
scriptions, brochure, detalls, $1.00. INTER-PACIFIC
Box 304-SC, Birmingham, MI 48012.

PERSONAL — Cont'd

*DON'T DIE without a will. Protect your family.*
Two blank WILL FORMS and WILL PAMPHLET
$2.00 postpald. Guaranteed SAVE! Four blank will
forms and pamphlel $3.50. HERITAGE GIFTS,
1031-A West 2nd Street, Portales, NM 88130.

A serious informative, entertalning magazine cov-
ering fust about every topic of interest to hikers.
Includes a “Buyers’ Guide to Equipment' and a
* Beginner's Section’ for those who want to learn
about hiking and backpacking. Send $1.60 (includes
25¢ for postage/handling) to : Backpacking Journal.
229 Park Avenue South. New York. NY 10003.

ADULT pleasure products—over 600 items! Glant
catalog $1.00. Clifton’s, D-1068, Saugus, CA 91351.

IMPROVE your I.Q.! ‘27 ways to improve your
1.Q." $2.00 Tara's, IQ3, Rt. 6, Larkwood Dr., Rome,
GA 30161,

PHOTOGRAPHY-PHOTO FINISHING
& SUPPLIES

SAVE HUNDREDS OF DOLLARS!!i Make your own
S & M Densitometer. Send $3.00 for detalled drawings
and instructions. A must for successful photography
in your darkroom. Order direct: S & M Instruments,
Dept. EE9, 229 Park Avenue South, N.Y., NY 10003.

RADIO & TELEVISION

TV TUBES 36¢ each. Send for Free 48 page color
catalog. Cornell, 4217-W University, San Diego, Cal-
ifornia 92105.

A NEW CANADIAN MAGAZINE, 'Electronics
Workshop.” $5.00 yearly, sample $1.00. ETWCO, Box
741 A" Montreal, Canada.

CRYSTAL_ Experimenter's Handbook—50¢. 20 Crystal
Set Plans Handbook—50¢. Catalog 25¢, refundable,
Laboratorles, 1477-G, Garden Grove, CA 92642.

REPAIR-your own television. Send complete symp-
toms, make, model no. and $3.00 to: Warminster TV,
230 N. York Rd., Warminster, PA 18974. Repair in-
structions by return mail.

TUBES. Oldies, latest. Supplies, components, sche-
matles. Catalog free. {Stamp appreciated). Steinmetz,
7519-EE Maplewood, Hammond, IN 46324,

HEAR POLICE/FIRE DISPATCHERS! Official
"Callbooks'* show confidential frequencies. Send post.
age stamp for catalog. Communications, Box 56-DA,
Commack, N.Y. 11725.

SCANNER CRYSTALS! Special, only $4.85 each,

postpaid. Specify make/model/frequencies. Z-Tech,
Box 70-EE, Hauppauge, NY 11787.

SALESMEN—DISTRIBUTORS

AUTOMATIC Fishhooks, Profitable samples. $2.00
’(re!undnble)( Arons, 61 Mastic Beach, NY 119851,

SCIENCE & CHEMISTRY
FIREWORKS. Spectacular novelties, simplified
manufacturers textbook, $5.00. Guaranteed. Tropic,
Box 95M4, Palm Bay, FL 32905

SCNGWRITERS

SONGWRITERS: Poems. Songs Wanted. Creative
Music Productions, Box 1943-9, Houston, TX 77001.

- — —_— —
EXCITING Offer! Send poems, songs. Crown Musie,
1270-RX, Broadway, New York 10001.

STAMP COLLECTING

SINGLE? Widowed? Divorced? Natlonwide introduc-
tions! Identity, Box 315-DC, Royal Onrk, MI 48068.

JAPANESE Girls Make Wonderful Wives. We have
large number of listings. Many Interested in mar-
riage. Only $1.00 brings application, photos, names,
descriptions, questionnaire, Ete. Japan International,
Box 1181-AA, Newport Beath, CA 92663.

"DATE WITH DIGNITY" Professional Matching.
Drawer 6765, Fort Worth, 76115 (817) 921-0281 Anytime.

BEAUTIFUL MEXICAN GIRLS Wanting American
Boy-Friends. Detalls. Photos ‘'Free.’’ World, Box
3876-DC, San Diego, CA 92103.

1000 LADIES Photos matrimonial catalog—$3.00. In-
tercontact, Box 737, Lauderdale, FL 33302.

DATES GALORE! Meet singles-anywh. re. Call
DATELINE, toll-free (B00) 451-3245. g “

TERRIFIC! Glant TDluminated Magnifier. Battery
operated. $595. Satisfaction Guaranteed. Kel-Rico,
A /0510, Box 400, Anacoco, LA 71403.

START YOUR OWN BUSINESS
NOW' How to make extra money in TV Rental
Business. Start in home in spare time. No capital
required. Send $2,00. Satisfaction guaranteed. Alpha

Television Rental, Suite 125 E, 7715 Chevy Chase
Drive, Austin, TX 78753.

SURPLUS EQUIPMENT

GIANT Bargain Packed Canadisn Surplus Catalogs
$1.00 Etco Electronics-DG, Box 741, Montreal "A",

WATCHES, WATCHMAKING & REPAIRING

WATCH and clock repairing books, tools, materials.
Free catalog. North American, Box 77, SM-209 Fox
River Grove, II, §0021.

THERE IS NO CHARGE FOR THE zIp CODE-fPLEASE USE IT IN YOUR CLASSIFIED AD
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DICTIONARY OF CB LINGO'is the
most comprehensive guide to CB
talk ever published! Over 2,000
cross-indexed words and phrases,
liberally illustrated, and including:
Complete Glossary of Techpical
Terms, all CB codes, the new Secret
Truckers’ Twelve Code, Truckers
Atlas. You'll learn how to make it on
the air in a jiffy—FCC's new “‘Speed
License.” Double the value of
anything you’ve seen published!

PLUS!

YOUR PERSONALIZED CB DECAL
for your car or truck window!

BRIGHT, VIVID COLORS
3” DIAMETER
SELF-ADHESIVE

ON SALE AUGUST 3, 1976

e Red, White, and Blue

e Goes on easy on the inside
of your window

e You put your "‘call” or
“handle' or both in this space
before applying to window.

e a totally unique design

ACT TQDAY!

© DAVIS PUB. 1976
ANY ONE OR ALL 3 DELIVERED TO YOUR DOORSTEP. WHAT ELSE IS DIFFERENT?—Our

staff has an accumulated 66 years in CB 2-way radio and another 80 years of 2-way radio
experience in the amateyr and commercial fields. You get useful information like no one else can

give you!

CBO

DIGEST -

e ]
 How to MakeYour First C2
 Save Cash Installing itYou
 Selecti the Best Antenna
« CB Lingo—

Talk Like aTrucker
+FCC Rules & Regs

X

ON SALE JUNE 8, 1976

CB DIGEST is for all CBers, new-
comers and oldtimers alike! 8
Chapters and Apgendix—160 pages
in all—explain what CB is, how to get
a license, choosing and installing
equipment including antennas and
accessories, and how to get the most
out of your CB racio. You’ll find
simplified FCC Class D CB Rules
and Regulations as well as Canada’s
CB Rules. CB Digest takes you all
the way in useful, essential infor-
mation!

Davis Publications, Inc., (CB Division), 229 Park Avenue South, New York, NY 10003

[] Enclosed is

(] CB DIGEST items | have checked.

$1.75 plus 25¢ shipping & postage
[ ] DICTIONARY OF CB LINGO

(check or money order) for the

[] Enclosed is $4.25 for all 3 (we'll save you 50¢ shigping and postage)

Enclose 25¢ for each
item as each must be

shipped individually.
EES6

L N 3 N .
$1.75 plus 25¢ shipping & postage amg {piease print)
[] CB DECAL Address______ VA=
50¢ plus 25¢ shipping & postage
L % ShORINEEEE 1 Gy ==t State. Zip
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Realistic

; is out front
in cassette decks!

TFQEALISTIC_ 5CT-11 STEREO CASSETTE TAPE DECK

S f"

a gian( step
forward for your
system:

the new front-loading SCT-11

with

Most decks give you Dolby* noise reduction only on
tape. But the Realistic® SCT-11 also brings improved
fidelity to FM — by plugging into your receiver's tape
monitor and decoding Dolbyized stereocasts. You can
stack this deck or install it between shelves, because
everything’s out front. Lighted cassette compartment.
Oversize VU meters. Bias selector for finest sound from

ALMOST TIME TO GET YOUR NEW
RADIO SHACK 1977 CATALOG!
e ] FREE AT OUR 4200 UsAa
- STORES AND DEALERS
STARTING SEPTEMBER 1st!
EXCITING 56th ANNIVERSARY EDITION
EXCLUSIVE ON ALL 164 PAGES
OVER 2000 ITEMS e FULL COLDR
! Hi-Fi o CB ¢ Radios ¢ Phonos ¢ Reccrders
Tape o Kits o PA ¢ Intercoms e Parts

ELEMENTARY ELECTRONICS/September-October 1976

Just Say “Charge It” (
at participating stores

Dolby on tape and FM.

standard or CrOz tape. LED function indicators. Dual
concentric recording level knob. And you get full
Auto-Stop, plus automatic recording in mono, on both
channels, when only the left channel is plugged in. Ask
for 14-849, pay only 229.95 at participating stores, get
the out-front deck that leaves others behind. Walnut
grain vinyl-over-metal case included.

SOLD ONLY WHERE YOU SEE THIS SIGN:

Radio fhaek

A TANDY CORPORATION COMPANY
OVER 5000 LOCATIONS » 50 STATES ¢ 9 CCUNTRIES

)
‘ “Dolby is a reglstered trademark
of Dolby Laboratories. Inc.

Retail prices may vary at individual stores and dealers.
prices and products may vary in Canada. 991
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1. Electricians.(Construction and Maintenance)

(3

L]

4

w

o

Read what the U.S. Depr. of Labor® says about
these growing career ficlds:

In selecting apprentice applicants or trainees,
employers look for young people who have
manual dexterity and are interested in learning
how electrical equipment functions. Appli-
cantsalsoneed good color vision because electrical
wires are frequently identified by color. Al-
though physical strength is not essential, agilicy
and good health are important. Employment of
construction electricians is expected to increase
rapidly through the mid-1980's. Employment of
maintenance electricians is expected to increase
moderately through the mid-1980% because of
the growiug‘amoun} of electrical and electronic
cquipment used in industry,

. Auto Mechanics. For entry jobs, employers

look for young persons with mechanical aptitude,
and 4 knowledge of automobiles. Generally, a
driver’s license is required. Courses in automo-
bile repair offered by many high schools, voca-
tional schools, and private trade schools are
heloful. Courses in science and mathematics help
a person beteer understand how an automobile
operates. Employment is expected to increase
because expansion of the driving age population,
cansumer purchasing power, and multicar own-
ership will increase the number of automobiles.

Accountants. Greater use of accounting n-
formation in business management, changing

tax systems, and growth of large corporations

all point to excellent opportunities for account-
ants. People planning a career in accpunting
should have an aptitude for mathematics. Neat-
ness and accuracy also are necessary. Employers
seck applicants who handle responsibility and
work with little supervision. Employment of ac-
countants is expected to increase rapidly through
the mid-1980's as businesses and government
agenciescontinuetocxpandinsizeandcomplexity.

. Engineering and Science Technicians.

Industrial expansion aud increasing complexity
of modern technology underlic the Anticipated
increase in demand for technicians. Those inter-
ested in a career as a technician should have an
aptitude for mathematics and science, and enjoy
technical work. An ability to do detailed work
with a high degree of accuracy is necessary; for
design work, creative talent also is desirable.
Employment opportunities dre expected to be
favorable through the mid-1980’s.

. Air-Conditioning, Refrigeration, and

Heating Mechanics. Increases in household
formations and rising personal incomes should
result in a very rapid increase in the number of
air conditioned homes. Air-conditioning in
offices, stores, hospitals, schools, and other
buildings also is expected to increase. Employers
prefer high school graduates who have had
courses in mathematics, physics, and blueprint
reading. Mechanical aptirude and an interest in
electricity are important qualifications. Good
physical condition helps in lifting and moving
heavy equipment. Employment is expected to
increase very rapidly through the mid-1980's.

. Draftsmen. Those planning careers in draft-

ing should: be able to do detailed work requiring
a high degree of accuracy; have good eyesight
and eye-hand coordination becausc most of their
work is done at the drawing board; be able to
function as part of a team since they work directly
with engineers, architects, and skilled workers;
and be able to do free-hand drawings of three
dimensional objects. Employment of draftsmen
is expected to rise rapidly as a result of the in-
creasingly complex design problers of modern
products and processes. Prospects will be best
for those having post-high school drafting
training.

*Bureau of Labor Scatistics, Occuparimal Ourlook Handbook,
1974-75 edition.

© 1976 Intext, Inc."W1

SIX GOOD JOBS

Electrician
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If vou're looking for a new carcer, you should keep in
mind that some job fields will grow faster than others over the
next ten vears. (Some, such as barbers, railroad workers, meat-
cutters, etc., will actually decline )

Why do we tell vou this? We're ICS—International

THE 705 &80

_ ; : ; e Correspondence Schools— and we offer career training in ficlds the
e e government experts say are likelv to increase over the nexe decade.
— s 3 - B
ah N 1 , . R o
b= = INCREASE IN JOB OPPORTUNITIES, 1972-85
96.3%,
48.9% 18%
30% 31%
18.4% .
I : - e - — =20 - S
| Engmeering Auto Air Con- Elce- Accoun- Dratis-
& 5cr Tech?™  Mechanics  dinoning tricians tants men
|
Seuree: TS Diepraf Labon, Bureau of Labor Statisties, O. wal M nd Traming Neods, Revised 1971,
ST I category mdudes electiomes and a variery of engmeening fields available theeugh 1CS, as well as some
hn 1elds which 1CS does not offer.

Of course, we can't guarantee you a job—no school can
do that. But we can give vou the first-rate training vou need, espe-
ciallvif vou're mterested 1n one of the growing carcer fields where
ICS concentrates its traming.

You could even carna college degree without golng to
college. The ICS Center tor Degree Studies is anthorized by the
Pennsvlvania Deparoment of Education to grant the Associate in
Speaialized Business degree in Accounting and Business Manage-
ment, and the Associate in Specialized Technology degree in Givil,
Mechanical, Electrical, and Chemical Engincering Technologics.

These degree programs are not mete stepping-stones to
higher education nor are they primarily intended for transfer
toward more advanced degrees. Thev are practical, career-oriented
programs designed o help you reach your objectives without
furtner academic traming.

Asan [CSstudent, you study at home, at vour own pace.
But you're never alone. If vou ever want to talk to an instructor,
vou can call ICS from anywhere in the continental United States or
Canada, using our toll-free Dial-a-Question™ service.

Since 1890, millions of men and women around the world
have turned to 1CS for carcer traming. More than 70 ot America’s
largest 100 corporations (including Bethlehem Steel, 3M, Union
Carbide. Weyerhacuser, International Paper) use [CS training for
their own employees.

No one can promise success, but if you want more —
more money, more security, mote dav-to-dav saristaction and more
future —our free Carcer Booklet and free Demons-ration Lesson
can help you get started in the right direction. Just check the box
next to the field that interests you most and mail the card or coupon
today. There's no obligation.

I[:s International Correspondence Schoals, Seranton, Pa. 18515

Please inail me the Free Carcer Booklet and Free Demonstration Lesson for
the field I have checked below: T understand T am under no abligation.

O Electrician [J Air Conditioning & Refrig. ICS Centex for Degree Studies
) Engincering [J Auromotive Mcc%mnics Assoqate in Spcci:Jized Business
O Accounting [ Business Management Degrecin

) Drafting C] Civil Engiineering D Accourting

O Elecuronics Technician O Intertor Dccomnng
O TV Service & Repair O Income Tax

L1 Surveying & Mapping [ Motel/Restaurant Management
[J Construction Electrician [ Mechanical Engineering
[ Appliance Servicing & Repair

O Diesel Mechanie

Name

[ Business Management

Assoctate m Specialized Technology
Degree in Engineering Technologies:
O Ciwl O Electrical

0 Mechanical O Chemical

Age

Addre

City.

State — = A

Veterans: Taken for carcer purposes, 1CS Programs quahfy for VA Benefits.

Telephone
XA304V

Canadian residents use Scranton, Pa. address for service from ICS Canadian, L:d

In Hawait: 931 University Ave., Honolulu, Hawaii 96814.

W anradiohistorv.com
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leeper!

The Realistic® STA-90 Will Change Your ldeas
About Who's *1 in Hi-Fi Features, Value and Style!

Quatravox®, Get spacious
4-channel effects just bv
adding two extra spezkers.

Dub Out and two
Tape Monitor switches
For versatility — record
three tapes at once.

Fur ctional beauty. Blackout
dial with color-changing
S b y poiter/FM stereo indicator.

Solid metal knobs.

Dual-Gate MOSFET FM.

Gets weak stations and
/still Blruiiiyiivhy Walnut veneer case.
Superior to FET designs.

Phase-locked loop FM Amplifier Specs

stereo demodulator. -

For wider channel separation, Power Bandwidth: 17-35,000 Hz

almost zero distortion. Response: 20-20,000 Hz +2 dB
IM Distortion: 0.3% at 30W

Direct-coupled amplifiers for Phono Overload: 150 mV

powerful bass even at 20 Hz. Hum and Noise (dB):

45 watts per channel, minimum §h°"1° 7g60

RMS at 8 ohms from 20-20,000 Hz, v

with no more than 0.5% total FM Tuner Specs

harmonic distortion. Sensitivity: 2.0 gV IHF

S/N Ratio: 65 dB
Separation: 35 dB at 1 kHz
Reprinted by permission of Total Harm. Dist.: 0.8%

Stereo Review Magazine, March, 1976 issue. -y % Capture.Ratio: 2dB
“The total harmonic distortion (THD) en : % Selectivity: 70 dB
was less than 0.025 per cent from under =9 -

1 watt to 50 watts ou’t,put! reaching 0.46 SOLD ONLY WHERE YOU SEE THIS SIGN:
per cent at 55 watts.

Only 359.95 at participating stores and nad Io ha

dealers. Prices may vary at |nd|V|dua| A TANDY CORPORATION COMPANY
stores. U.L. listed. Ask for 31-2063. See OVER 5ooo LOCATIONS e 50 STATES ¢ 9 COUNTRIES

what a Sleeper looks like — today!

I@

Prices and products may vary in Canada. 992
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