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‘Youcan wait for industry standards
o mandate improved performance.
Or you can have it now on Maxell.

The Gold Standard.

The refinements of The Gold Standard, from clear and accurate. And lubricants reduce fric-
oxide particles to lubricant to jacket, are uniquely tion between head and disk for a longer media
Maxell. And therefore, so are the benefits, rrasrxs and head life. To house it, wTe then
Our unique, uniform crystals assure dense  MAXEll - constructed a new jacket heat-
oxide packing. So you begin with an origi- resistant to 140° F to withstand drive
nal signal of extraordinary fidelity. A signal - ID2-5 heat without warp or wear. And

v:r/e sgfeguord in ways that leave industry ,, M legggﬁg irdeufsl%?ﬁ\ye?rigﬁ KﬁeOeT
standards in our wake. ot 4

An advanced binder bonds oxides performance and durability.
to the base mof$riol greven’nng time All industry standards exist to
and money-wasting dropouts. assure reliable performance.
Calendering then smooths the sur- The Gold Standard expresses
face for a read/write signal that stays a higher aim: perfection.

maxell

IT'SWORTH IT

Computer Products Division, Maxell Corporation of America. 60 Oxford Drive, Moonachie, N.J. 07074 201-440-8020
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Your own telephone can become a 24-hour-a-day lifeguard!

The SENSAPHONE Transforms Your
Telephone Into a Full-Time Monitor,
Whether You're Home Or Not.

TALKS TO YOU —
IN CLEAR ENCGLISH

Your Sensaphone uses a standard
built-in modular telephone connector.
Instead of plugging your phone into
the wall. plug it into the Sensaphone,
then in turn plug the Sensaphone into
the wall. Total time: 10 seconds.

Once installed, the Sensaphone
does its job and reports its findings in
clear English. For example —

e [f you aren't home and a problem
occurs, it calls anyone you've
designated and reports that pro-
blem, in English, then arranges
to quit calling once the message
is acknowledged.

¢ If you want to know what time it
is. your Sensaphone tells you —
in English.

e [f you want to know the current
temperature in the room, your
Sensaphone tells you — in English.

¢ If the backup batteries (which
hold the "memory” if you have
a power failure) are low, your
Sensaphone tells you so — in
English.

e [f you call in from the outside to
learn how things are, your Sensa-
phone reports on all conditions —
in English.

YOU MAY NOT BELIEVEIT AS YOU
READ THIS, BUT YOU'LL BELIEVE
WHEN YOU PLUG IT IN. YOUR
MONEY BACK IF WERE EXAG-
GERATING.

Read This Section
Carefully: .
Your SENSAPHONE Will
Do All This —
1. You can call in from any phone
in the world. SENSAPHONE will
report every monitored condition
to you.
2. You can listen to room sounds
in your home or office through
the powerful built-in microphone,
from any phone in the world.
3. It reports specific unusual sounds.
such as a smoke alarm’s ringing
or buzzing, or a burglar alarm.

4. It monitors and reports on any
three other conditions of your
choice (basement water level;
door or window opening; water
heater; appliance on).

MADE IN .S.A. by Gulf & Western

]

<]

Senses and reports
prcblems in the home.

5. (Get this!) If one of the pre-
programmed problems occurs,
it automatically calls you or
anyone you designate. then states
in English what the problem is.
If the first person called doesn’t
answer. SENSAPHONE calis up
to four numbers in rotation until
someone answers and acknow-
ledges receiving the call.

6. It monitors your household or
office electricity. so if your
refrigerator or lights go out.
it reports the problem.

7. If room temperature rises above
the number you preset, or falls
below it, Sensaphone tells you so.

8. An automatic dialer calls any of
eight numbers with one-button
dialing.

9. It tells you the correct time, in
English, including whether the
time is a.m. or p.Im.

10. It tells you the exact room tem-
perature, on request.

Circle No. 17 on Free Information Card

“Calls for help so food
won't speil.

Monitor your home from:
any phone in the world.

The Sensaphone $249.95
two for $229.95 each
A FANTASTIC GIFT IDEA!

add $3.5C per total order for shipping

WE ABSOLUTELY GUARANTEE!

Plug your home or office phone (or both) into
the Sensaphone. Use it for up to 30 days. If for
any reason you d=cide you don't want to keep
iz. return it for a 180% refund.

For fast delivery on credit card orders.
call toll-free 24 hours a day,
7 days a week:

1-800-443-0100

Ask for Extension 111

Or send check or money order.
Please add $3.50 per total order
for shipping.

The Sensaphone is another electronic
marvel from

NEW HORIZONS

Dept. CE10, 5-31 Fiftieth Avenue
Long Island City, NY 11101



OCTOBER 1983

FEATURE ARTICLES

PROTECTING YOUR COMPUTER FROM POWER
34 LINE DISTURBANCES

Francis J. Stifter/The causes and cure of computer '‘crashes”

and data errors.

44 THE NEW HEATH/ZENITH 8/16-BIT
DESKTOP COMPUTER

HOW TO “PEEK” INTO A ROM CARTRIDGE
5 2 Hardy McGoff/A technique for listing the contents of VIC-20
plug-in programs.

COLUMNS

56 A DC MOTOR SPEED CONTROLLER/Mike Coppola

66 MULTIPLE-CHARACTER GENERATION/Randy Caristrom

14 COMPUTER VIDEO GAMES

68 HEX/ASCII/DECIMAL CONVERSION

CHART/Les Solomon 18 BITS & BYTES/Sol Libes

70 LIGHT CHASER

Fernando Viesca/A microprocessor controller for light shows. 22 LES SOLOMON ON COMPUTER HARDWARE

7(; SYNONYMS FOR WORD PROCESSING 24| COMPUTER SOURCES
Ernest E. Mau/The electronic thesaurus.

30 ENTERTAINMENT ELECTRONICS/Len Feldman

KEYBOARD ENCODING SCHEMES

Raiph T 7 i 1 i
G R O i e 99 THE ELECTRONICS SCIENTIST/ Forrest M. Mims, /i
85 BAUD-RATE MATCHING FOR COCO/S. E. Harding DEPARTMENTS
b, e S S e e e

88 ADD EEPROM TO YOUR COMPUTER/Michael Keryan

90 DAVONG 5-Mb WINCHESTER HARD DISK
SYSTEM/Stephen Waiton 4 EDITORIAL/Art Salsberg
AT&T and the Seven Dwarfs.

EQUIPMENT REVIEWS 6 LETTERS

12 NEW PRODUCTS

95 JvC TELSTAR 19" MONITOR/RECEIVER 86 TIPS AND TECHNIQUES

COVER ART BY DENNIS MUKAI

COPYRIGHT © 1983 BY ZIFF-DAVIS PUBLISHING COMPANY. All rights reserved. Computers & Electronics (ISSN 0032-4485) October 1983, Volume 21, Number 10. Published monthly by Zift-Davis
Publishing Co., at One Park Ave., New York, NY 10016. Richard P. Friese, President; Selwyn Taubman, Treasurer; Bertram A. Abrams, Secretary. One year subscription rate for U.S. and Possessions,
$15.97; Canada, $20.97; all other countries, $23.97 (cash orders only, payable in U.S. currency). Second Class Postage Paid at New York, N.Y. 10016 and at additional mailing offices. Authorized as
second class mail by the Post Office Dept., Ottawa, Canada, and for payment of postage in cash. POPULAR ELECTRONICS including ELECTRONICS WORLD trademark registered. Indexed in the
Reader’s Guide to Periodical Literature. Ziff-Davis also publishes Boating, Car and Driver, Cycle, Flying, Popular Photography, Skiing, Stereo Review, Electronic Expenmenter's Handbook, and Tape
Recording & Buying Guide. POSTMASTER: Send address changes to COMPUTERS & ELECTRONICS. Circulation Dept. P.O. Box 2774, Boulder, CO 80302. Piease allow at least eight weeks for
change of address, enclosing, if possible, an address label from a recent issue. Permissions. Material in this publication may not be reproduced in any form without permission. Requests for
permission should be directed to Elizabeth Amado, Rights and Permissions, Ziff-Davis Publishing Co., One Park Ave., New York, NY 10016.

Computers & Electronics



It writes, rates, creates,
even telecommunicates.

Costs less,does more-
'rhe Commodore 64.

What can you do with it? Create with

When
_ /)rnmodore
____ introduced

the 64,
the industry
_ suddenly
= dw e realized that
there would be a
computer in every home,
school and business years before anyone
ever dreamed.
That’s because Commaodore 64 halved
the price of high technology: while
you can compare '
the 64’s capabilities
with those of any
sophisticated business Rt hibitk A
PC, you can com- _- PPYRAA AR ";.\
pare its price with -
that of an average televis:on.

:I'u-;jll
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COMMODORE 64X
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its high resolution

<) Sprite Graphics.

' Add a printer and

type with it. Add

=== a disk drive touse

spread sheets and other financial

programs. Learn and N

play music through N

\N

your home sound sys- >

tem on the 64’s O

professional quality music synthesizer.
Add a modem, and hoak up with

the vast computer networks through

your telephone. In short, the

Commodore 64

is the ultimate

personal computer,

at a price

you can afford.




EDITORIAL

= S

AT&T and the
Seven Dwarfs

LESS you, Tom Carter. Fifteen

B years ago you won the right for
any of us to connect non-Western
Electric devices to AT&T telephone
lines, though doing so meant we had to
pay the local telephone company a
monthly fee for a special interface when
connecting “‘foreign” devices. It took
another ten years for our speedy FCC to
come up with interface design standards
and certification procedures for inde-
pendently manufactured equipment. As
a result, we can now simply plug in a
certified modem, phone-answering ma-
chine, or whatever, to our telephone line
without paying Ma Bell additional
money for a Data Access Arrangement.
In the interim, AT&T was broken up
by the Justice Department, dividing its

—_—

22 Bell System operating companies
into seven independent regional compa-
nies that will provide local telephone
services. Now that this cozy alliance has
been destroyed, clear sailing is ahead,
right? Wrong!

AT&T, though divested of its local
telephone companies, retains its long-
distance lines, Bell Labs’ R&D facili-
ties, and Western Electric’s factories,
adding a competitive marketing arm,
American Bell, Inc. (a name that will be
changed), and a cellular radio service
operation, Advanced Mobile Phone
Service. It still has a lock on satellite
dial-up circuits for interstate use, and
wants to charge a fee to independent
modem makers for information on tim-
ing specifications that it changes at will.
It still owns the Unix operating system,
too, which is expected to gross $5-bil-
lion+ in the micro area alone in a few
years. And it will soon enter the small
computer market with a bevy of ma-
chines that employ Unix.

The seven dwarfs can be tough, too,
though no longer part of the AT&T
monolith. For example, it seems that at
least one of the seven telephone
companies—Southwestern Bell (serving
Arkansas, Kansas, Missouri, Oklaho-
ma, and some of Texas)—has cast its
eyes on the burgeoning use of telephone
lines for data communications as a good
source of additional revenue. It has
swept any modem connected to its net-
work into the business category at an in-
formation terminal rate that’s about
500% higher than the standard phone
rate. This has taken place in Oklahoma,
where the Oklahoma Modem Users

Group (OMUG) is slugging it out with
its newly organized telephone company.
Clearly, this tariff is regressive. It
promises to stifle growth of small com-
puter hardware and software since the
ability to send and receive data by
phone lines is a leading attraction of mi-
crocomputers. Moreover, a decrease in
use of normal voice telephone lines
would reduce the company’s income.

This unconscionable penalty was ini-
tiated in a different age . . . many years
before the birth of the microcomputer,
at a time when AT&T and the phone
companies were a monopolistic entity.
Data communication through normal
phones was not widespread and, cer-
tainly, not employed in homes. Is there
any doubt that the tariff should be re-
scinded and that home users should not
pay a business service rate? Don’t you
think the six other dwarfs are watching
this brouhaha to see if they, too, can en-
joy windfall profits?

For a running update on what’s hap-
pening in the Oklahoma modem battle-
field, you can get a recorded message
about it from the local user’s group at
405-360-7462. To discuss this problem,
SYSOP Robert Brave said he'd be
pleased to hear from any of our 600,000
readers who reach him at 405-364-9564.
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Free Timex Computer, Software
and Free Timex Watch

Just in time for back to school...

Timex technology and the buying power of Communications
Electronics will put you in the challenging, fascinating arena of home
electronics for much less than you thought possible. As you grow in
your computer expertise and needs, you can be secure knowing your
TIMEX SINCLAIR 1000 Computer is expandable with a complete
line of accessories. Youwon't outgrow your T/S 1000 Computer — it
grows with you!

In addition to the accessories, Timex offers a full range of software for
the T/S 1000 Computer. Cassette programs designed especially for your
computer open the magical microprocessor doors to home management,
business applications, educational aids and computer games. If your
computer is used in business, it may be fully tax deductable.

Of course, as you become more skillful in using the T/S 1000 Computer,
you'll find that you can create your own programs — tailored, as you wish,
to your own specific requirements. The extensively detailed instruction
manual that comes with the T/S 1000 Computer gives complete informa-
tion on how to do your own programming.

Behind you and your TIMEX SINCLAIR 1000 Computer is proven
Timex technology and reliability. It doesn’t end with the unique design of
this sensational computer. Timex wants you to enjoy and grow with it.
When something isn’t clear or if you're having trouble operating your
computer, just dial 800-24-TIMEX — you'll be in touch with the Timex
Technical Support Group. They're ready to answer all your questions.

Join the home computer technology

generation at an amazingly low cost.
Receive your TIMEX T/S 1000 personal home computer and your

TIMEX quartz watch absolutely free when you purchase the following:

O The Timex T/S 1016 16K Ram Pack

{0 The Timex T/S 2040 Printer

{0 And your choice of six of the following software cassettes:

1. College Cost Analyzer 10. Coupon Manager

2. Home Improvement Planner 11. IRA Planner

3. Organizer 12. Stock Option Analyzer
4. Money Analyzer 1 13. Geometry 1

5. Algebra 1 14. Statistics

6. Mixed Game Bag i 15. Power Pack 1

7. Fortress of Zorlac 16. Grimm’s Fairy Trails
8. Gambler 17. Presidents

9. Supermaze 18. Cube Game

When you order, you will receive this complete package: T/S 1000
Computer, Ram Pack, Printer, choice of six Timex software cassettes, and
as an extra bonus, a coupon for a free Timex quartz watch. But wait, there'’s
more. If you order before October 31, 1983 from CE, Timex will also give
you a coupon that’s good for an additional six free software cassettes from
achoice of over seventy titles (Frogger™ excluded). The additional value of
this bonus software is worth up to $116.70. Therefore, if you act now, you
can get this complete package worth up to $461.20 for only $199.00 plus
$10.00 for U.P.S. shipping and handling in the continental U.S.A.

Order at no risk.

All Timex products carry CE's 31 day money back guarantee. If for any

reason you are not completely satisfied with this special offer, return
everything within 31 days and we will give you a full refund (less shipping
and handling charges). All Timex computer products come with a ninety
day warranty. Should anything go wrong with your Timex products,
simply mail it to Timex and they will promptly repair or replace it. Dealer
and educational inquiries welcome.
Mail orders to: Communications Electronics;” Box 1002-Dept. CE-10,
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa or Master Card, you
may call and place a credit card order. Order toll-free in the U.S. Dial
800-521-4414. In Canada, order toll-free by calling 800-265-4828.
Telex anytime 810-223-2422. lf you are outside the U.S.A. or in Michigan
dial 313-973-8888. Michigan residents add tax. The demand will be great
for this fantastic limited time offer, so be sure to order today.

Order Toll-Free 800-521-4414

T/$1000is a registered trademark of Timex Corp.  Copyright® 1983 Communications Electronics™

sinclair 1000
Free!

Timex Sinclair 1000
Computer
a $49.95 value ,

Free!

6 Timex Software Cassettes
up to a $116.70 value

Free!

Timex Watch Far
Choose your watch JEENY
from 5 styles L -

up to a
$49.95 value

Timex T/S 1016
16K Ram Pack

Timex T/S 2040 Printer Software Cassettes

™ d,
M COMMUNICATIONS
ELECTRONICS™
Computer Products Division

818 Phoenix O Box 1002 O Ann Arbor. Michigan 48106 U.S.A. Vi
Call TOLL-FREE 800-521-4414 or outside U.S.A. 313-973-8888 _

' ' Computer, Watch
- o Soirre Covets.

° °
A~ YE S, Please send my free Timex computer, soft- ,
o ware and watch with the purchase of a Ram Pack, o
o Printer and choice of six cassettes for only $199.00 o
o (plus $10.00 for shipping/handling in the continental U.S.A. For Canada, °
Puerto Rico, Hawail, Alaska, or APO/FPO delivery, shipping is $25.00).
° o i °
Mail To: Communications Electronics
e Box 1002-Dept. CE-10 e
L4 Ann Arbor, Michigan 48106 U.S.A. L4
° °
° List selection of cassettes by number: 1 2 3 4 5 6 .
® CreditCard# o _ ____Exp. e
* N °
° ame — °
o Address o PY
> City - State. ________Zip o~
° °
e Telephone S °
® Note: For additional product information call 800-24-TIMEX. ®
® Toordercall 800-521-4414 or 313-973-8888 CE-10 ®
®© 0000000006 00060000606006060600060 o
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Heres

why were ——LLED

Number
One.

When it comes to logic
probes, more people buy
Global Specialties. Because
no one can match us for value.
Our four logically-priced |
probes—including our |
remarkable new 150 MHz |
ECL—deliver more speed, |
accuracy, flexibility and l

reliability than others costing
considerably more! So why

compromise? Discover
for yourself why we're
the number-one
logical choice!

~

Standard LP-1, $50.00% with memory
—captures pulses to 50 nsec,

10 MHz, guaranteed.

Economy LP-2, $32.00% to 50 nsec,
1.5 MHz.

High-speed LP-3, $77.00% with
memory, guaranteed to 10 nsec

(6 nsec, typical), 50 MHz!

New ECL LP-4,$150.00* the new
industry standard—with memory,
guaranteed to 4 nsec (2 nsec, typical),
150 MHz!

GLOBAL
SPECIALTIES

CORPORATION

70 Fulton Terr New Haven. CT 06509 (203) 624-3103. TWX 710-465-1227 |
OTHER OFFICES: San Francisce (415) 648-0611. TWX 910-372-7992
Europe: Phone Saitron-Walden 0799-21682 TLX 817477
Canada. Len Finkler L1id. Qownsview. Ontasio

Call toll-free for details

1-800-243-6077

During business hours
“Suggested U.S resale Prices. specifications subiect to change without notice
© Copyrght 1981 Grobai Speciates Corporation
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SOLID-STATE DISKS

Having read the article “Solid-State
Disks,” in your June issue, I thought
you might be interested in knowing
about another alternative produced by
our company. This is the Solidrive 525.
It utilizes bubble memory and is thus
non-volatile without battery backup.
There are two versions: one with remov-
able media and a hostile-environment
cartridge for remote data load program
load and data collection; the other unit
has nonremovable media and is intend-
ed for truly portable use. Interfacing
was designed around the concept of di-
rect replacement of floppy disks; and in-
ternal DIP switches allow selection of
SDSS, SDDS, DDSS, DDDS, all at 54
or 8 inch. While prices represent a pre-
mium, we have experienced consider-
able interest due to total lack of media
wear; and complete non-volatility.—Les
Horn, Targa Electronics Systems Inc.,
Ottawa, Can. K1G 3HY9.

TRULY PORTABLE COMPUTERS

We were interested in Les Solomon’s
column in your August issue (“A ‘Truly
Portable’ Sinclair/Timex’") in which he
recommended the use of our SX-70 bat-
tery packs. A better, although not “free,”
means of achieving his aim does exist. We
sell a more powerful battery in the same
flat format, called a P100 Polapulse™
Powerpack. It is widely available.

In addition, we have a “P100 design-
ers kit,” which includes five P100 bat-
teries and a plastic battery holder that
allows easy connection and battery
change. This is available from us at
$16.75, plus applicable sales tax, post-
paid (Part #604155, Polaroid Battery
Div., 784 Memorial Dr., Cambridge,
MA 02139). I have glued this holder to
the bottom of my Sinclair ZX-81 with
four larger rubber feet added in the cor-
ners to accommodate the pack. I also
added an on/off switch directly wired to
the holder and diode into the computer.
It works beautifully.

Incidentally, the contacts on the bat-
tery are aluminum and any attempt to
solder wires will be harmful to the end
cell. —Frederic S. Cohen, Polaroid
Corp., Commercial Battery Div., Cam-
bridge, MA.

ADD-ONS FOR TIMEX/SINCLAIR
After reading your magazine for
about eight months, I can say I have en-
joyed every issue and want to congratu-
late you on your excellent work. I espe-
cially liked the construction articles for
the Timex/Sinclair personal computer
(“Talk Can Be Cheap” in February and
“Upgrading Timex/Sinclair Video” in

May).—Justin Dunker, Bronx, NY.
The T/S 1000 keyboard is so small
it’s practically unusable. Is there some
way I can couple some other inexpen-
sive keyboard to the T/S 1000 the way
Les Solomon described adding a video
monitor in his column in the March
issue?— William Knight, Burbank, CA.

There are a host of full-size keyboards
available that can be added to the
Timex/Sinclair. For example, Sun-
tronics, 12621 Crenshaw Blvd., Haw-
thorne, CA 90250 has one with true typ-
ing capabilities for 369.95 that can be
installed in about five minutes.

MIMS IS THE WORD

The information Forrest Mims gave
about thermoelectric modules in the
July “Electronics Scientist” was very
interesting. Perhaps the makers of my
“CupCake” coffee warmer will go high- |
tech with thermoelectric modules so
that I could flip the unit over to keep
lemonade cool in the summer. Thanks
for a good read.—James H. Tolsod, Chi-
cago, IL.

UNIX, THE EASY WAY

In my article on Unix (p. 43, Septem-
ber 1983), there are two typographical
errors that should be pointed out. On
page 46, at the bottom of the first col-
umn, the sentence should read “With all
these attributes going for it, Unix seems
like an ideal (not idea) system. And just
across the page, at the bottom of the
third column, the Pixel AP/100 should
have been the Pixel 80/AP.—David
Fiedler.

STANDARDS EFFORTS

Regarding your Editorial on stan-
dardization (‘““‘Shades of De Gaulle) in
the July issue, the new (and fast-grow-
ing) technology for “Tele-Delivery” of
PC software is a good example. Softyme
Inc. (a joint venture with Tymshare
Inc.) is willing to lead the requisite stan-
dardization efforts. However, there is
no appropriate ANSI/IEEE committee.

Considering the various delivery
means (dial phone, CATYV, satellite,
DTS, Videotext, etc.) and the different
contents (software, games, documents,
data files, etc.) a joint effort might be
most appropriate.

Perhaps if you let people know of our
willingness to lead this effort, we might
be able to get something going now—in
time to benefit both vendors and users.
The Fall Comdex meeting could be the
kickoff.—Richard A. Davis, Office of the
President, Softyme, 329 Bryant St., San
Francisco, CA 94107
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ALL
MINI

The guarantee.
We'll replace, free, any
, minidisk if it fails to n— : . .
‘ accurately storeand ~ —— . e et
retrieve dataduetoa  ————— 7 gmaN————
‘ defect in materialsor —————— @ e
| workmanship forupto —————— WL
5 years from date of = : 2
- =

THEHARD PART IS MAKING SURE

THEY STAY THAT WAY.

A disk is built with certain safeguards. That's why most disk makers
offer guarantees that the product you receive comes to you error free.

We at Memtek Products are concerned that the minidisk remains
error free. £very time you use it. After exdosure to dust, cigarete
smoke, fingerprints, even wear caused by vour computer. And so, we
have built safeguards around the disk, as well.

Memtek Products’ latest innovation...
acknewledgment of a real world
beyond the laboratory.

The hub ring. Designed to prevent our minidisks from jam-
ming in your machine. Rigid. Durable. Reinforced.

The coating. A critically-ccntrolled coating of high-energy
magnetic oxide particles that covers the disk’s surface, which is then
micro-polished to improve head to disk contact, preventing
dropouts, lowering head abrasion.

The lubrication system. A constant lubricant protects both the
disk surface and the drive head from wear.

The sleeve. Comes with a soft liner that protects the disk while
gently cleaning the surface.

MEMTEK cocrs

purchase. Simply mail the 3
disk back. g
The Memtek lineup. —o M
Premium, deuble and quad
density minidisks as well as 10-
and 15-minute computer
cassettes and a 5%4" disk drive
head cleaner

WEPLAY
FORKEEPS
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