I; 48784

Keep Your TURNTABLE Out Of The REPAIR SHOP!

Popular Electronics
THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! COMBVIV%Z

A SICE T
The HDTV Revolution

What is High-Definition TV, how will it affect us,
and when will it be here? Find out inside!

Photoflash Power System s
Charge up your flash in a flash T

The Exciting World : e I
of Ham Radio H '. £
It's your “ticket” to adventure! 2 ' =

Servicing
Security Systems
It's easy to fix them yourself

7 -
_and save big dollars! i :
A
\ FGE“.SBACK
PUBLICATION

R

»
""‘?’!"""’m" FUDS

cisapisbsisef LI

t a
Shaky!
Born on the workbench, it’s

an electronic playmate for the
young—and the young-at-heart!

Fl ey >~
B Cy =

EMI.ogit: Probe/
' Logic Pulser

¥ Build them yourself for commercial-
" quality performance at a fraction of the cost 4

viodnv

IAY ONVYD 166 W
WHYQ L¥340
HODY9.66WHOSG0S09 :

¥ ¢
L
= A [

90509 11
124
visS
950
3LVLS d04 11

ds 3y

0661 32NV

7 3 36 % 3 X % ¥ X X ¥ ¥k ¥k ¥

DX Listening

Ahoy matey—here’s the low-
down on “pirate” radio




For SUCCESS in your Vocation or Profession
LEARNING is Where It’s At!

You’'ll need a “Learning Environment” in your home (or office)
to work on your degree with “the college that comes to you,”

GRANTHAM COLLEGE OF ENGINEERING

e

ot A 21 | #
e | : 1 j | 1 OINE
e LR R = T

-
It

i3

' S y AN . i ~\'\4

Grantham makes your understanding of electronics and compu-
ters its most important teaching objective. You are never rushed
or held back; you study at your own pace. Learn more by self-paced
home study, with Grantham instructors standing by to help you.

A ccredited Now in Our 39th Year

A.S. and B.S. Degrees e ————— -

| Grantham College of Engineering |

Awarded | P.O.Box 539, Los Alamitos, CA 90720 |

I Please mail me vour free catalog with gives I

| details of your home-study degree programs, |

Phone or write for our Home Study Degree Catalog: l including enrollment information. I
Phone 213-493-4421 (no collect calls) Voo I

or write l I

| Abbriss |

Grantham College of Engineering | |

10570 Humbolt Street I |

Los Alamitos, California 90720 I o l

| StATE and 210 |

Grantham College of Engineering is accredited by the Accrediting Com- l P-989 I
mission of the National Home Study Council in Washington, D.C. e B B - T -



SEPTEMBER 1989, VOLUME 6, NO. 9

Popular Electronics

THE MAGAZINE FOR THE ELECTRONICS ACTIVIST!

CONSTRUCTION ARTICLES

sHaky: THE Popular Electronics ELECTRONIC PLAYMATE .................... PR Charles D. Rakes 33

A loyal and true friend to delight the young—and the young at heart!

THE EXPERIMENTER’S LOGICPROBE ................

When it comes to digital troubleshooting, a logic probe is hard to beat!

THE EXPERIMENTER’S LOGIC PULSER ...............

Add this digital signal source to your collection of troubleshooting aids

PHOTOFLASH POWERSYSTEM ...............coueune

Never miss a shot with this high-capacity power system for your flash unit

MERCURY SWITCHALARM .................c...oout

Make a simple theft alarm with a mercury switch and a few support components

FEATURE ARTICLES

THE EXCITING WORLD OF HAMRADIO ...............

Ham radio lets you communicate with people all over the world

THEHDTVREVOLUTION ...t

High-definition TV is coming, and nothing (not even politics) can Stop it

SERVICING SECURITY SYSTEMS .............covnen

End false-alarm misery with your multimeter in one evening

PUTTING RC NETWORKSTOWORK ...................

Keep time with circuits you can design using just one equation

TURNTABLE REPAIRS YOUCANDO ...................

Put your turntable back on track with these simple troubleshooting secrets!

THE DIGITAL ELECTRONICS COURSE ................

A new way of counting

SPECIAL FEATURE

GIZMOL . L LB elele o elele e olelole o alololalalalel e alalelagselele s felele s SRR <

..................................... Jan Axelson 37
..................................... Jan Axelson 41
................................... W. E. Babcock 67
................................ Wailter W. Schopp 72
.............................. Arthur R. Lee, WF6P 44
.................................... Robert Angus 61
.................................. Isaac Szlechter 69
.................................. Joseph J. Carr 74
............. vreeiseesnvess.... HomerL. Davidson 76
..................................... John Yacono 79
................................................. 49

Including: Spica Stereo Speakers; Sharper Image Sound Soother 2 Clock Radio; Sharp Electronic Organizer; and more!

HANDS-ON REPORTS

CANON RC-250 STILL-VIDEO CAMERA ................

COLUMNS

THINK TANK o e

Footprints in the sands of time

ANTIQUERADIO ........ciiiiiiiiiinininnnnnnnnneanns

Solving the “Wasp’s” worst problem!

COMPUTERBITS ......c.ciiiiiiiiiiiii i

Just CAD'ing around

DXLISTENING ...ttt iiierr e e e narraenns

Pirates of the airwaves

CIRCUITCIRCUS ................. D00DO00IKIN000600ma s

Build a touch circuit, and more!

SCANNERSCENE .........coiiiiiiiiiiniiranianennnns

Checkout AOR's new and improved model AR-2515

HAMBADIO ... .ottt i i i ia e

How to find interference sources

DEPARTMENTS

EDITORIAL ......covvnniiniiiiiiiiinanenanannnnns
LETTERBOX ........... 550000 00000000600a¢100(100000H
ELECTRONICS LIBRARY .........coveiiiiiinnnennns.
NEWPRODUCTS ......oiiiiiiiiii i i eeeens
FACTCARDS ...ocvviiiiiiiiiniiini e anannanaaness
FREE INFORMATIONCARD ............civinenennnne,
ADVERTISER'SINDEX ......ovirviiniiiiie et

Popular Electronics {ISSN 1042-170X) Publisked monthly by Gernsback Publica-
tions, Inc., 500-8 Bi-County Boulevard, Farm:ngdale, NY 11735. Second-Class
postage paid at Farmingdale, NY and at additional mailing offices. One-year, twelve
" issues. subscription rate U.S. and possessions $21.95, Canada $26.95. all other
countries $29.45. Subscription orders payable in U.S. lunds only, International Postal
Money Order or check drawn on a U.S. bank. U.€. single copy price $2.50. © 1989 by
Gemsback Publications, Inc. All rights reserved. Hands-on Electronics and Gizmo
Irademarks are registered in U.S. and Canada by Gernsback Publications, Inc. Popu-
lar Electronics trademark is registered in U.S. and Canada by Electronics Technology
_ Today, Inc. and is licensed to Gernsback Publicafions. Printed in U.S.A.

Postmaster: Please send address changes to Popular Electronics, Subscription
Dept., P.O. Box 338, Mount Morris, IL 61054-9932.

................................................. 46
................................... Byron G. Wels 22
....................................... Marc Ellis 82
....................... v ieeeeeea...Jeff Holtzman 84
..................................... Don Jensen 86
................................ Charles D. Rakes 88
..................................... Marc Saxon 90
O ALE t==3 060000 0 0a00 0t 60080 60s Joseph J. Carr 94
.................................. Julian S. Martin 2
........ 4
................................................. 6
................................................ 14
................................................ 47
................................................ 65
................................................ 108

A stamped self-addressed envelope must accompany all submitted manuscripts ana’
or artwork of photographs if their retum is desired should they be rejected. We disciaim
any responsibility for the loss or damage of manuscripts and/or artwork or photographs
while in our possession or olherwise.

i

As a service to readers, Popular Electronics publishes available plans or information
relating to newsworthy products. technigues and scientifiz and technological deveiop-
ments. Because of possible variances in the quality and condition ol materials and
workmanship used by readers, Popular Electronics disclaims any responsibility for
the safe and proper tunctioning of reader-built projects based upon or from plans or
information published in this magazine.

6861 HIBW31d3S

-



POPULAR ELECTRONICS

N

Popular Electronics

Larry Steckler
EHF, CET
Editor-In-Chief & Publisher

Art Kleiman

Editorial Director

Julian S. Martin, KA2GUN
Editor

Carl Laron
Managing Editor
Robert A. Young

Associate Editor

John J. Yacono
Associate Editor

Byron G. Wels, K2AVB
Associate Editor
Teri Scaduto
Assistant Editor

Kathryn Campbell

Editorial Assistamt

Joseph J. Carr, K4IPV
Marc Ellis
Jeffrey K. Holtzman
Don Jensen
Charles D. Rakes
Marc Saxon
Contributing Editors

Ruby M. Yee

Production Director

Karen S. Tucker
Production Manager

Robert A. W. Lowndes

Editorial Associate

Marc Spiwak

Editorial Associate

Marcella Amoroso
Production Assistant

Andre Duzant
Technical IHlustrator

Russell C. Truelson
Assistant Hlustrator

Injae Lee
Assistant Hlustrator

Jacqueline P. Cheeseboro
Circulation Director

Michele Torrilio
P-E Bookstore

BUSINESS AND EDITORIAL OFFICES

Gernsback Publications, Inc.
500-B Bi-County Bivd.
Farmingdale, NY 11735

1-516-293-3000
Fax: 1-516-293-3115
President: Larry Steckler
Vice President: Cathy Steckler

Advertising Sales Offices listed on page 106.

Cover photography by
Diversified Photo Services
Composition by
Mates Graphics
and
Magtype

M BE

The publisher has no knowledge of any proprietary rights
which will be violated by the making or using of any items
disclosed in this issue.

Editorial

THAT MAKES SENSE TO ME!

“Tax us to help pay for what we need” is an unusual position
for any industry or individual to take. But that's exactly what
one electronics-industry spokesman—iJerry K. Peariman,
chairman and president of Zenith Electronics Corporation—
has proposed to the U.S. Senate Subcommittee on Science,
Technology, and Space. And it makes good sense.

Mr. Pearlman proposed that Congress amend the Trust Fund
Code of 1981 to create a new trust fund to pay for the federal
contribution to HDTV (High-Definition TV) research by U.S.
companies. This new HDTV Trust Fund would be fueled by a
$5.00-per-unit excise tax on TV-set sales in the U.S. With total
TV sales in the U.S. of about 20-mitlion units annually, such a
trust fund would raise $100 million per year. The fund would
satisfy the acknowledged need for HDTV research-and-
development subsidies, without placing any additional strain
on the national budget.

This is not a free handout. Mr. Pearlman proposed that the
fund disbursements should be administered by the Commerce
Department and the Defense Advanced Research Projects
Agency (DARPA). Additionally, after three or four years, the tax
would be replaced with a self-replenishing program based on
HDTV sales to encourage U.S. production.

Japanese and European governments have been investing in
HDTV technologies for years, and Americans have been
subsidizing those foreign governments and industries when
they purchase imported TV’s. But before we can “buy
American,” it will first be necessary to “build American.”

If we are ever to return consumer electronics production, and
the jobs it creates, back to our side of the great ponds, our

government and industries must learn to work as a team, as
they do overseas. Then will we be able to compete on a level

field, and that makes sense to me!
i

Julian S. Martin, KA2GUN
Editor

Editor's Note: To explain 'Y For Q, see page 28.
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Letters

ULTRA-ULTRASONIC RECEIVER

I built “The Ultrasonic Receiver” that appeared
in the February 1989 issue of Popular Elec-
tronics, because | needed a tool to locate the
source of power-line noise that was interfering
with my shortwave and VHF receivers.

Using my ultrasonic receiver, | have lis-
tened to sounds [ couid not otherwise hear
from these emitters: televisions, older ultra-
sonic TV remote-control transmitters, com-
puter terminals, a VCR, and a metal-detec-
tor search coil. It was especially interesting
to listen to the ultrasonic sounds emitted by
running water!

The receiver works fairly well for its sim-
plicity. Although it is sensitive, there are a
few shortcomings. Moderately loud noises
in the sonic range can leak through the re-

ceiver and be heard. Since the receiver is
not shielded, it can detect some electromag-
netic fields as well as acoustic signals.

The oscillator was supposed to tune
15— 35 kHz, but mine would only tune 12 — 21
kHz using the specified components. | sub-
stituted a 2200-ohm resistor for R5 (origi-
nally 15,000 ohms), which expanded the tun-
ing range to 15— 66 kHz.

Using a handful of coins and an old televi-
sion remote-control transmitter for ultrasonic
sources, | demonstrated the receiver to my
colleagues at AT&T Bell Laboratories, and
they were quite impressed. Thanks for a fun
project.

B.P.
Oswego, IL

MORE HAM, PLEASE!

Great magazine you have there! I'm building
“Grandpa’s Shortwave Receiver” (Popular
Electronics, February 1989), and I'm really
having a ball.

How about some articles that feature ham
radio? I'd especially love to see some ham-
related construction projects.

B.S.
Wheatland, WY

We aim to please! Check out “The Exciting
World of Ham Radio’ in this issue for an

of RC aircraft and helicopter
flight right on your com-
puter screen. Exciting new
software designed expressly
for Heath Co. by Dave
Brown Products lets you
take the time you need to
become a master pilot.
You'll save on heartache
and save on dollars when
you perfect your skills
before you ever put your
plane in the air.

constant read-out of plane distance,

you crash.

PC, XT, AT and compatibles.

Master the skies with
the RC Flight Simulator

Learn the ups and downs

DIST 35

Menu-driven software gives you a

true air speed, throttle setting and separately.
altitude. Even a dollar estimate of To order your
damage flashes on screen each time  Flight Simulator for

Use with Heath/Zenith and IBM

Heath Company
Benton Harbor, M| 49022

A subsidiary of Zenith Electronics Corporation.
Prices, product availability and specifications are subject to change without notice. © 1989, Heath Company.

TAS 40

Comes with dual joystick controller.
Order required gameport adapter

only $129.95 call
1-800-253-0570
24 hours a day.

THR 27  ALT 9

Includes ftight
simulation for
helicopters, too!

CIRCLE 19 ON FREE INFORMATION CARD

introduction to the fascinating amateur-
radio hobby. In addition, our ‘‘Ham Radio"
column features topics and projects of inter-
est to hams each and every month.

HAVES AND NEEDS

Finding a serviceable tube tester at a rea-
sonable price isn't easy. Once you've found
one, getting a schematic for it can be just
about impossible, as I've discovered. | have
a SECO Series 1100 tube tester with 128
sockets that needs calibrating information and
a schematic. Can anyone help me?

Samuel Zuckerberg
578 Fifth Avenue
New York, NY 10036

KEEPING IN CONTACT

lloved your article “Winning the Relay Race”
in the August 1989 issue. But, there is one
thing that is bothering me: The linear-expan-
sion relay shown in Fig. 10 doesn’t seem
to work the way described in the article. Am
| missing something?

J.S.
Brooklyn, NY

No, we did. The illustration is inaccurate—
the heater coil should be located on the right-
hand member, not the left as shown.

FOND REMEMBRANCES

In April 1964, | was a short and quite skinny
fifth grader. It was also the time that ! re-
ceived my very first issue of Popular Elec-
tronics magazine. Twenty-five years later, |
still have that issue, and though it is now
cover-less and quite worn, it still brings me
pleasure. | learned a ot from those old Popu-
lar Electronics magazines, and they brought
me a tremendous amount of satisfaction and
enjoyment along the way. To me, that's the
true essence of reading for a person, whether
they are young or old. Those magazines had
a very positive influence on me as a young-
ster and as a young adult.

While | must admit that over the years |
very rarely actually built any of the construc-
tion projects (due to lack of money and guid-
ance) | still waited anxiously each month for
the new issue to arrive. | studied almost svery
article and project with great intensity and
tried my best to learn what | could. Finally,
when | would come close to figuring things
out, I'd start some really serious day-dream-
ing about building whatever project had
caught my eye. As a young boy | found some
of those projects to be quite fantastic—the
aircraft receiver in the custom-made atlumi-
num box, the ultrasonic communicators, the
people detector, and that incredible HeNe
laser (Wow!). For me, that was some very
powerful stuff.

Well, now it is 25 years later, and today |
am a short but not-so-skinny kid. | hold gradu-
ate and undergraduate degrees in electrical
engineering, am a registered Professional En-



gineer, and have spent most of the last 14
years as an analog-circuit designer. | guess
| must be a big boy now, because | devote
a lot of time to reading professional technical
journals; but, like many others, | still read
and enjoy the hobby magazines. Popular
Electronics has always offered a good deal
of learning, even for professionals, and I'm
sure that tradition will be carried on into the
future.

I'm very glad to see that my old friend Pcpu-
lar Electronics is back. | hope that you'll try
to include some of the less sophisticated and
less expensive projects that were part of your
early roots. A project the size of building a
VAX is fine once a year, but even the ten-
thousandth slow kick of a windshield-wiper
project would be more palatable on a monthly
basis.

L.D., NSKNV
Austin, TX

SPELLING BEE

| found your article, “Wein Bridge Oscilla-
tors” (July, 1989) extremely informative. | do
have one question, however: Is it a “Wein”

The editor responsible for that “typographi-
cal error’’ has been assigned a special task—
he must write ‘i before e except after ¢”
100 times, or until he gets it right. Our ap-
pologies to author Courtney Hall, and to all
our readers.

THE “PAGE-RITCHIE” COIL?

| enjoyed Stan Czarnik's article, “Fun With
Induction Coils,” (Popular Electronics, June
1989). However, | feel compelled to point
out a few historical errors.

Charles Grafton Page (1812 — 1868}, a Har-
vard graduate, actually invented what is now
called the “Ruhmkorff Coil”" long before
Ruhmkorff did. As the article noted, Page's
first induction coil produces a '/1e-inch-long
spark. Page soon thereafter made several
improvements on his design. He was the first
to use a mixture of alcohol and mercury to
shorten the time of contact during the inter-
rupter break, which increased the output po-
tential considerably. He later used platinum
contacts to produce an induction coil with
a 4'/2-inch-long spark in 1841. In 1850 (8
years prior to Ruhmkorff's work) Page pro-
duced a coil yielding a spark through air meas-

bridge or a “Wien" bridge?

Flushing, NY

The proper spelling is, of course, “Wien.”

uring 8 inches in length.

In 1851, Edward Samuel Ritchie (1814 -
1895), an American philosopher and instru-
ment manufacturer, divided the secondary
coil into separate segments, each insulated

D.G.

from the other with rubber discs. That dra-
matic improvement in induction-coil design
enabled him to produce a coil that developed
10-inch-long sparks. Ritchie displayed the coil
at an exhibit in England in 1857. He did not
know Ruhmkorff at that time.

Ruhmkorff saw Ritchie’s coil and copied
it to secure the first prize of 50,000 francs
at the French Exposition of Electrical Appa-
ratus in 1858. Although he developed his
induction coil long after Page and Ritchie
did their work, Ruhmkorff received the rec-
ognition. Page’s and Ritchie’s work remained
relatively unknown in Europe even after
Ritchie's English display.

In 1861, Page developed a coil that pro-
duced 42-inch-long sparks in open air!

D.C.C.
Baraboo, W/

SWAP MEET

During the preparation of the July 1989 in-
stallment of *Electronics Library,” the grem-
lins got their hands on two pairs of photo-
graphs and transposed them. The books in-
volved were ‘“Make Money From Home Re-
cording” and ‘“Dictionary of Audio, Radio,
and Video,” and “‘How To Keep Your VCR
Alive"” and Contact East’s *' 1989 General Cata-
log."”" We're sorry for any inconvenience that
this has caused. —Editor -
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Local: 1-513-222-0173 customers, please call for shipping estimate on orders exceeding #260_333 .
FAX: 513-222-4644 5 Ibs. (1-9) (10-up) CATALOG
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POPULAR ELECTRONICS

-

Electronics lerary

To obtain additional information on the books
and publications covered in this section from
the publisher. please circle the iten’s code nuni-
her on the Free Information Card

ries. Readers are likely to find the solution
to a sticky design problem for their news-
letter in the chapter on flyers, and will pick
up constructive pointers throughout the
book.

The Make-Over Book: 101 Design Soilu-
tions for Desktop Publishing is available
for $17.95 from Ventana Press,; P.O. Box
2468, Chapel Hill, NC 27515.

CIRCLE 80 ON FREE INFORMATION CARD

THE MAKE-OVER BOOK: 101 Design
Solutions for Desktop Publishing

by Roger C. Parker

Roger Parker, who teaches seminarsin desk-
top publishing, teamed with professional de-
signers to prepare this book. As increasing
numbers of small businesses take advan-
tage of desktop publishing to create their
own advertising, brochures, newsletters,
and corporate logos, such a guide becomes
a valuable business tool.

After an opening chapter that describes
evaluation techniques and outlines 25 com-
mon design mistakes to avoid, the book
confronts the subject visually, presenting
101 “before-and-after” examples. Each il-
lustrated example is accompanied by brief
caption-style text, explaining what was wrong
with the “before” picture and how the

changes lead to the “after” picture. The book
is divided into categories based on the most
commonly created documents: newsletters,
advertising copy, charts, price lists, order
forms, resumes, etc. Each section offers
a few pages of text concerning the most
effective ways to present a particular type
of document—defining what must be ex-
pressed and explaining how to do it well—
and then presents the examples.

While readers can turn to a particular
section for specific advice, the elements
of good design transcend those bounda-

APPLE CARE MANUAL:
Diagnosing and Maintaining Your
Apple Il +, lle and IIC Computers

by Chris Morrison
and Teresa S. Stover

Regardless of your level of experience with
computers and electronics, if you own an
Apple computer, you'll find useful, money-
saving techniques in this book. It presents
preventive maintenance, troubleshooting
tips, and simple repairs that are all designed
to keep your computer out of the service
shop—yet require no skills other than the
ability to use a screw driver and to follow
directions.

Following a basic system overview and
descriptions of general maintenance,
troubleshooting, and repair technigues, the
book is divided into separate sections for
each part of the system—keyboard, moni-
tor, disk drive, modem, cables, etc. Those
sections contain the procedures and instruc-
tions needed to diagnose a problem and
to fix it. (Some repairs should not be at-
tempted at home; the book also indicates
what circumstances call for professional
servicing.)

A “System Diagnostic Program” is pro-
vided with the book to facilitate troubleshoot-
ing. The BASIC program includes eight mod-
ules that are each designed to perform a
series of tests on a specific part of the sys-
tem, and a “System Exerciser Module” that
tests the entire system after a repair. The
program can be purchased separately or
keyed in manually; a chapter is devoted
to how to load and run it, even if you have
no experience with BASIC. If you are famil-
iar with BASIC, the program listings and
line-by-line explanations of the program
code that are included in the corresponding
chapters will come in handy for modifying
the program to suit your own purposes. An-
other chapter provides instructions for de-
veloping your own diagnostic programs for
additional peripherals.

Apple Care Manual: Diagnosing and Main-
taining Your Apple Il +, lle, and lic Com-
puters is available for $17.95 from Wind-
crest, Division of Tab Books Inc., Blue
Ridge Summit, PA 17294-0850; Tel. 1-800-
233-1128.
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GOLDEN CLASSICS OF YESTERYEAR
by Dave Ingram, K4TWJ

This book is sure to stir fond memories for
amateur-radio enthusiasts who have been
around the hobby for a while—and provide
some interesting historical glimpses for new
hams. It is filled with stories; old advertise-
ments; and descriptions of favorite circuits,
transmitters, receivers, bugs, andtelegraph
keys. The book is a light-hearted—this is
not a textbook—but an informative and
highly descriptive collection of tales and cir-
cuits culled from the author's (and his
friends’) personal experiences, and from
old written materials.

Easy-to-build weekend projects include
designs for transmitters and receivers from
the 1920’s, 30's, and 40’s. The book even
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provides instructions for building a classic
“Tailender,” an early DX'memory keyer that
requires no power supply or other electronic
parts, yet works like a pro. For collectors |
of classic radio equipment, the book ex-
plores how to track down, restore, and op-
erate antique gear.

Golden Classics of Yesteryear is avail-
able for $9.95 from MFJ dealers. Contact
MFJ Enterprises, Inc., P.O. Box 494, Mis-
sissippi State, MS 39762; Tel. 800-647-
1800 for orders.
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OSCAR SATELLITE REVUE
by Dave Ingram, K4TWJ

This anthology of articles that were previ-
ously published in CQ magazine show read-
ers how to set up and operate various types
of OSCAR (Orbiting Satellite Carrying
Amateur Radio) stations to DX via the OS-
CAR satellites, as well as Japanese and
Russian satellites. Each article is followed
by an update that covers new information
since its original publication. The articles
cover everything from the launching of the
first OSCAR amateur satellite in 1961 right
up to late-breaking news on the upcoming
PHASE IV “Super System.”

The book takes readers from setup to
successful operations, in easy-to-under-




stand, nontechnical terms. Complex descrip-
tions and confusing calculations are
avoided. Instead, it presents handy aids
like a quick-start guide for beginners; ready-
to-use frequency-conversion charts for all
satellite modes; a comprehensive equip-
ment review; Keplerian data for computer-
ized-tracking programs; and tracking notes
for the OSCAR 10, the Japanese JO-12,
and the Russian RS-10 and RS-11. The
book even explains how to work the Rus-
sian robot on RS-10, and how to receive
a QSL card for that rare DX.

OSCAR Satellite Revue is available for
$7.95 from any MFJ dealer, or from MFJ
Enterprises Inc., P.O. Box 494, Mississippi
State, MS 39762, Tel. 800-647-1800.
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EPS CATALOG 903
from Electronic Parts Supply

This 50-page catalog contains a wide se-
lection of electronic parts, ranging from tran-
sistors and IC's to soldering and test equip-
ment. A sampling of the categories cov-
ered includes audio, video, and telephone
accessories; an array of VCR replacement
parts; phono cartridges and stylii; car-radio
installation kits; cables and connectors; and
auto alarms. For the hobbyist, there’s a spe-

ONE STOP SHOPPING

cial selection of electronic kits for builcing
projects for the home, car, and workbench.

The EPS Catalog 903 is available at no
charge from Electronic Parts Supply, 741
East 14th St., Oakland, CA 94606; Tel. 800-
227-0104 (in CA, 800-628-9664).
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THE SOFTWARE ENCYCLOPEDIA 1989
compiled by R.R. Bowker Company

This two-volume guide to microcomputer
software presentsover 20,000 software pack-
ages from some 4,000 publishers. Designed
to help consumers find the software they
need, it covers such diverse categories as
desktop publishing, inventory control, medi-
cal treatment and diagnosis, Wall Street

(Continued on page 12)

HAMLIN MCC 3000 36 CORDED REMOTE CONVERTER (Ch 29 00

PANASONIC WIRELESS CONVERTER iout best buy) 98 00

STAR GATE 2000 88 00

*JERROLD 400 COMBQO 169 00

JERROLL" 400 HAND REMOTE CONTROL 2900

“JERROLD 450 COMBC 199 00

*JERROLD 450 HAND REMOTE CONTROL 29 00

JERROLD SB-ADD ON 99 00

*JERROLD SB-ADD-ON WITH TRIMODE 109 00

"M-35 B COMBO UNIT (Ch 3output nnlyl 99 00

"M-35 B COMBO UNIT WITH VARISYNC 109 00

"MINICODE N 12 99 00
MINICODE N-121 WITH VARISYNC 109 00

"MINICODE VARISYNC WITH AUTO ON-OFF 145 00

ECONOCODE iminicode subshitut 69 00

ECONOCODE WITH VARISYNC 79 00

"MLD 1.00-3 (Ch 3 outputt 99 00

“MLD-1200 2 (Ch 2 output 99 00

ZENITH SSAVI CABLE READY 17500

INTERFERENCE FILTERS :Ch 3only 24 00

EAGLE PD 1 DESCRAMBLER iCh 3output «nly 119 00

"SCIENTIFIC ATLANTA ADD-ON REPLACEMENT DESCRAMBLER 119 N0

‘CALL FOR AVAILABILITY

Output

Quantity Channel

|
-

SUBTOTAL
[ Shipping Add
$3.00 per unit
COD & Credit
Cards — Add 5%
TOTAL

California Penal Code #593-D forbids us
from shipping any cable descrambling unit
to anyone residing in the state of California.

Prices subject to change without notice.

PLEASE PRINT
Name _
Address -
State Zip___

[ Cashier's Check O Money Order
Acct #

____City

Phone Number ( )
g coo O visa
Exp. Date

[J Mastercard

Signature

FOR OUR RECORDS:
DECLARATION OF AUTHORIZED USE — |, the undersigned, do hereby declare under penalty of perjury
that ail products purchased, now and in the future, will only be used on cable TV systems with proper
authorization from local officials or cabie company officials in accordance with all applicabie tederal and
state laws. FEDERAL AND VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL AND CIViL
PENALTIES FOR UNAUTHORIZED USE.

Dated: Signed:

(818) 716-5914 « No Collect Calls  (818) 716-5140
IMPORTANT: WHEN CALLING FOR INFORMATION

Please have t

© Copyright 1987 PACIFIC CABLE CO., INC.

Pacific Cable Company, Inc.

7325, RESEDA BLVD., DEPT. # p-g * RESEDA, CA 91335

make and model # of the equipment used in your area. Thank You
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