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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

Circle Ng. 30 on Free information Card
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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
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“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
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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 Y i 1 i
G R O i e 99 THE ELECTRONICS SCIENTIST/Forrest M. Mims, il
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
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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

Cirzle Ne. 29 on Free Informatior Card

PUR
va-;* L'.i’ﬁ'.' Pfh:- H."&‘ -:ir
1] Lo

.

il

fH_
NN

Fl'?\

COMMODORE 64X

ﬂ[‘] -le”’] -

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.
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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

Circle No. 19 on Free Information Card
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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 '

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

Circle No. 46 on Free Information Card

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

wWWW._americanradiohistorv com

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

Computers & Electronics
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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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New from NRI...

ndustrial Electronics
with color computer.

Get a head start in the emerging technologies
with practical training in control systems,
instrumentation, robotics, optoelectronics, and lasers.
Exclusive computer-aided instruction!

PRl il
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Here’s the training that gets
you into the heart of American
industry’s rebirth. Over $5 billion a
year will be spent in automation
alone...$2.3 billion in com-
puterized control systems. .. $600
million in industrial robots and

robotics is only just getting

underway! To help meet
the soaring demand for

people to operate, main-
tain, repair, and design
these control systems, NRI 1}
has created the only com-
plete training in Industrial
Electronics for Instrumen-
tation and Control Technicians.

Learn on Your
Own Computer
NRI training is more than
lessons....it’s experiences. You
learn by doing, using the TRS-80™
color computer to learn about con-
trol systems, programming, and
troubleshooting. It comes with
special computer-aided instruction
programs to speed learning, is
expandable for business and
personal computing, and is
yours to keep. And that’s just
the beginning,
NRI's exclusive Discov-
ery Lab® is designed to inter-
face with your computer
v and special breadboarding
card so you build demonstra-
tion circuitry, “see” inside
your computer, and follow its
operation. You also get profes-

.
|

s

(TRS-80 is a trademark of the
Radio Shack division of Tandy Corp.)

make the most of the big demand
for contrgl and instrumentation
technicians.

Send for Free Catalog
Send the postage-paid card
for NRI's big electronic careers
catalog. There’s no cost or obliga-
tion, and no salesman will call.
In it, you'll find complete lesson
plans, equipment descriptions, and
career opportunities in this
% exciting field. You'll also
/[ get information on almost
.4 adozen other electronic
courses including Microcom-
puters, Electronic Design, TV/
Audio/Video Servicing, Digital
Electronics, and more. Act today
and get on with your future. If card
has been used, write to us.

Your training includes the
TRS-80 color computer, the NRI

Discovery Lab, interfacing breadboard,
digital multimeter, frequency counter,
computer-assisted training programs,
audio instruction tape, and 46 profusely
illustrated lessons.

sional quality instruments, includ- JEEEE
ing your own digital multimeter
and CMOS frequency counter.
You'll use them during your
hands-on training, keep them
to use in your work.

No Experience °’
Needed )

Your NRI training is thor-
ough and complete. Starts you
with the fundamentals, builds step-
by-step up to the most advanced
concepts. You learn about automa-
tic control and feedback systems,
control motors, numerical con-
trol systems, lasers and optoelec-
tronics, robotics, microprocessors,
instrumentation, computer
peripherals, and much more. NRI
keeps you up with technology to

# s,

NRI Schools
McGraw-Hill Continuing
Education Center

F
€ e’ 3939 Wisconsin Ave.

|’fn |l Washington, D.C. 20016
We’'ll give you tomorrow.

www_americanradiohistorvy com
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APPLE “FREEZER” FOR PRINT DUMP

Practical Peripherals’ ““‘Snapshot™ board permits processing
interrupts to be generated at any time and provides printout
of a particular screen for Apple II (Revision C and later) com-
puters. Virtually any text or graphics can be printed. $119.
Circle No. 84 on Free information Card

0000
4
2 X N N

16-LINE LCD DISPLAY
PORTABLE COMPUTER

“Workslate” from Convergent Technologies
of Santa Clara, CA, is designed to provide
computing power without requiring the user
to know anything about computers. The
815" X 11" X 1" CMOS-design, battery-
powered machine employs an electronic
worksheet that supports entry of words,
numbers and formulas organized in rows and
columns that can be altered and manipulated
at any time through its typewriter-style key-
board and numeric keypad. No language
et D such as BASIC is used. The LCD shows 16
lines by 46 characters, while a 64K ROM
contains a proprietary operating system, and
16K of RAM gives the equivalent of 12 pages
of typewritten information. $895.

Circle No. 83 on Free Information Card

ENHANCEMENT BOARD FOR IBM PC
e e

Easitech’s “Easiboard” provides the IBM PC or XT personal
computers with 11 separate functions on a single plug-in
card. It contains an Easisort data sorter; Easispool printer
buffer/spooler; three Easidisk high-speed solid-state elec-
tronic disk emulators; Easitime and Easidate computerized
clock and calendar; Easiswap switcher for two printers; com-
munications port for modem or printer; and memory expan-
sion from 64K to 245K of RAM. An extensive “Easimaster”
software package is included. $325 standard version; $395
and $595 with added memory.

Circle No. 85 on Free Information Card

FLOPPY-DISK RESTORER
et £ S

The “Bit Scrubber” from Techstar, Inc., restores used and
noisy floppy disks to original magnetic condition. It can be
employed with any size floppy from micro to 5% " to 8” and
single-sided, single-density to double-sid-

ed, quad-density. $49.95 plus $4.00
S/H. Address: Techstar, Inc.,
8651 NW 56 St., Miami, FL
33166.

NEW PRODUCTS——

Computers & Electronics
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INTELLIGENT STAND-ALONE MODEM
e e e e e ——

A microprocessor-based Bell 212A-type modem “Info-
Mate,” from Cermetek, is designed to fit under a standard
telephone instrument and features auto dial, auto answer,
auto speed select, auto polarity select, and auto/manual se-
lection of pulse or tone dialing. The 300/1200-baud device
automatically adapts to the host’s communication parame-
ters. Single commands select the function desired. Nonvola-
tile memory stores up to 52 32-digit numbers or log-on mes-
sages. $595.

Circle No. 86 on Free Information Card

MEMOTECH’S NEW Z80-BASED MICRO

Memotech, known for its Timex/Sinclair add-ons, has announced a new
3-voice/16-color MXT512 computer that is Z80-based, has 80K of user
RAM (expandable to 512K) and Oxford BASIC interpreter with logo-
type commands in ROM. Using optional disk drives, the selected oper-
ating system is CP/M. Keyboard has eight user-definable keys that can
be shifted to access up to 16 functions, auto repeat, u/lc character set,
and 26 graphics and user-definable characters.

Circle No. 87 on Free information Card

[ e W T T e e T
The Ace 80 plug-in module, from Franklin Comput- :
er Corp, permits Ace 1000 users to run both Apple
ITand CP/M programs. Includes a Z80 operating at
6 MHz and 64K of supplementary RAM. Provides a
40-column window that can be scrolled to view 80-
column pages.

Circle No. 89 on Free Information Card

October 1983

DUAL DISPLAY FORMATS FOR APPLE

Quadram's eRAM 80 is a low-cost enhancement card de-
signed to double the text displayed on the Apple 1le
screen and improve memory. Can be switched between
40- and 80-column format with 64K or 63K of RAM. $159.
Circle No. 88 on Free Information Card

COMPUTERIZED
CASSETTE DECK

Tandberg’s Model TCD 3014 stereo cas-
sette deck combines advanced audio design
and user-friendly computer control. In-
cludes three heads, four motors, Dolby B
and C, peak-indicating meters, etc. An 8-
bit CPU and 32K EPROM control all
transport functions.

Circle No. 90 on Free Information Card

wwanLamericanradiohistonn,com
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COMPUTER VIDEO GAMES

Hands-On Reviews
of Recently
Released

Game Software

CLIPPER: Around the Horn in
1850

Diskette for Atari 400/800

P.D.I. (Program Design, Inc.), 93 East Put-
nam Ave., Greenwich, CT 06830, 203-
661-8799. $29.95 (disk), $24.95
(cassette).

Graphics xxx*x

Gameplay *%x*

Sustained Interest xxx% +

Type: Joystick strategy game

Memory Required: 32K Disk/24K Cas-
sette plus Atari BASIC

Every so often we run across a truly
imaginative and thoroughly enjoyable
computer game that makes us run out of
superlatives. This is one of those rare
gems that is both exciting and thought-
provoking. It’s definitely not a twitch-
game, but you still need a steady hand
on the tiller (joystick) to keep your Clip-
per ship afloat and on course in spite of
ocean squalls, navigation mistakes

(yours), lack of wind for the sails, muti-
ny, sickness and death of crew mem-
bers, finding yourself shorthanded, and
running short of provisions.

You start from New York in 1850 (or
s0), and the object of the game is to get
your Clipper ship around the Horn and
safely to San Francisco with its cargo in-
tact. You get paid a certain amount of
money (from $15 to $50 a ton) for safe
delivery, so naturally you want to carry
as much cargo as you can.

Faced with a choice of 10 different
ships, there’s a strong tendency to pick
the biggest one (with the greatest cargo
capacity), but be careful! You have to
hire enough crew not only to handle this
ship safely, but also enough extra hands
to fill in for crew members down with
dysentery, scurvy and other seafarers’
diseases, and to stand in for mutinous

14

crew members whom you’re forced to
put into irons.

You also have to load enough sup-
plies. One barrel of provisions will last
one seaman for 19 days, according to
the game’s rules. If you don’t have
enough food and provisions, you can
put into port later to get new supplies—
provided you still have enough in your
ships’s treasury. Doing this takes valu-
able days to change course, and this too,
uses up more provisions. The money in
the ship’s treasury is used to buy provi-
sions and to pay the crew’s wages. If ei-
ther provisions or money run short, you
may be faced with a mutiny.

Like some other PDI disk programs,
this one comes with an audio track on a
separate cassette, which, when played
through the Atari’s cassette system,
stops the action of the game while crew-
men sing sea chanties, start a mutiny, or
simply threaten you (the Captain). Oth-
er sound effects add to this nice touch of
realism.

The display consists of the helms-
man’s view, with a wheel that turns
when you move the joystick, and a very
unclippershiplike display of informa-
tion you need to run the ship. It looks al-
most like the dashboard of an automo-
bile and includes percent of sail in use,
position in longitude and latitude, ship
heading in degrees and speed, and wind
direction and speed. A little circular
cutout navigation aid shows the best
heading for the ship for speed with a
given wind direction.

The wind shifts constantly so you
find yourself trying to tack to take best
advantage of Mother Nature’s power
plant. A map in the back of the instruc-
tion booklet helps you guide your ship,
and you can switch to an on-screen map
display any time you want to see the ac-
tual ship’s position in the game.

If you don’t make it to San Francisico
(chances are you won’t the first couple
of times), the game ends with a newspa-
per article on the screen describing the
ship and the fact that it’s missing and
feared lost at sea with all hands—or
words to that effect.

The perils you face on the trip include
mutiny, illness, storms, hitting land or
ice, and uncharted submerged reefs. To
help you along, you can read the ship’s
log any time by pressing the joystick fir-
ing button. The log shows the ship’s po-
sition, wind direction and speed,
present heading and speed, days out of
New York, days of provisions left,
amount of money in treasury, tons of
cargo on board, and the manning re-
port—able hands, men in irons, and
men infirmed.

www.americanradiohistorvy com

This is one of the best of the current
crop of thinking games, and it should be
both educational and engrossing for
many of those evenings ahead. We high-
ly recommend it.

APPLE CIDER SPIDER

Diskette for Apple II/1l + /lle

Sierra On-Line, Inc., Sierra On-Line Bldg.,
Coarsegold, CA 93614,
209-683-6858. $34.95

Graphics xx*x

Gameplay x+x*

Sustained Interest xxx

Type: Joystick/keyboard action game

Memory Required: 48K

This game is one of those easy-to-
learn, difficult-to-master types such as
Apple Panic and On-Line’s own Can-
nonball Blitz. The premise is simple: a
spider has dallied around a cider mill
past daybreak and the mill has begun a
new day; now it’s up to you to guide the
spider through a succession of moving
conveyor belts and apple crushers to the
safety of the attic. There are three differ-
ent screens to master as the spider
makes its trip through the mill. Al-
though it’s fairly easy to direct this ani-
mated arachnoid to the attic in level O
(the so-called teddy bear mode), levels 1
through 6 pose a greater problem.

Frogs, birds and wasps complicate
matters at the higher levels. However,
the three screens leading to the attic re-
main the same. This took away some of
my enthusiasm for the game, since I had
already reached the ultimate goal (the
attic) at the lowest level. But one of the
options, which is two players, renewed
my interest. I found that having another
person there to challenge me at the
higher levels was the remedy for my
ennui.

The game can be played with a joy-
stick (which can be switched between
two players) or at the keyboard. A selec-
tion of functions is available, among
which are toggle sound, restart a game,
switch levels in the game, and pause the
game. The top ten high scores are stored
on the disk. l

There is one disturbing aspect to the

Computers & Electronics
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you NOW,
itcando
later.

If you’re about to buy g
a personal com-
puter, you need to
consider two basic
issues: What your needs are now, and what
they’re likely to be a few years from now.

That’s why the HP-86 has to be your best
choice. It’s got the software and the hardware
to go the distance.

Software for today and tomorrow.
Save $255* on the Personal Productivity Pac. Here’s
a good way to get started. With software

RO
iﬂw_‘ that, if bought separately, would cost you
Kot FH e $750** We’re offering it at the reduced

| ———1
|
|

“C5801 price of $495** You'll get VisiCalc® PLUS,
I{ the world-famous electronic spreadsheet
_f for “what-if” planning. (The “PLUS” is

a Hewlett-Packard bonus: extra programs
to quickly turn your spreadsheet into bar graphs, line
graphs, or pie charts.) Plus WORDY/80, for word process-
ing. And FILE/80, for record keeping without paperwork.
CP/M® Buy this plug-in module, and you’ll extend your
HP-86 system to accept many popular programs writ-
ten under the CP/M operating system — programs such
as WordStar™ and dBASE II
Graphics Presentations. When combined with the
HP 7470A plotter, our graphics software lets you produce
professional-quality pie and bar charts, line graphs, text
pages, and overhead transparencies. And you can do it all
in color.

Data Communications. If you decide you want it, an
optional accessory lets you access The Source, the

*Software savings are based on suggested U.S. list prices and may vary.
Suggested retail price. May vary outside U.S.

VisiCalc is a registered trademark of VisiCorp.

CP/M is a registered trademark of Digital Research, Inc.

WordStar is a regi: d trads k of MicroPro.

dBASE 11 is a registered trademark of Ashton-Tate.

PG02320 209E

er you
what it can

The HI?-86

Personal Computer.

Personal computers & calculators
for professionals on the move.

ask

do f
what

for you

Dow Jones/
News Retrieval
Service, or a num-
ber of other nation-

wide information sources.
When the time comes for more,
consult our 450-page software catalog.
Chances are, you'll find what you’re
looking for.

Hardware that expands with your needs.
While your computer’s ability to expand depends largely
on software, naturally, the hardware must keep up.
That’s why the HP-86 system has a modular design. So
you can add a printer or plotter as easily as you hook

up a tape deck to your stereo. And operate up to 14 peri-
pherals at once, if you wish.

When you find yourself facing lengthy problems or
spreadsheet analyses, simply add more memory — up to
640K bytes.

As you demand more of your HP-86, you’ll find that
it keeps up. Whether you need a broad range of hardware,
software, or peripherals, the HP-86 makes expansion
easy, giving you a hard-working system tailored to help
solve your specific problems.

If you need more good news, try this: The basic system
is only $2820** (128K computer/keyboard, 12" monitor
and single 314" disc drive).

Get a hands-on demonstration of the system that works
for you now, and will still be working for you later.

For the authorized HP dealer or HP sales office nearest
you, call TOLL-FREE 800-547-3400 and ask for operator
96. M-F, 6 a.m.-6 p.m. PST.

)l Backarc

Circle No. 65 on Free Information Card
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...COMPUTER GAMES

game. As you play, you begin to realize
that there is only one path that can be
travelled to get to the attic. During the
game, the spider jumps from shelf to
shelf or climbs up a line to reach its des-
tination. However, seemingly good
jumps or attempts to attach to a line are
for naught if you are not travelling the
“chosen” path. This I learned to live
with.

Its weak points not withstanding, the
game is fun and has that unique power
of injecting just enough frustration to
keep the player coming back for more. I
think you’ll find that, once the spider
lures you into its game-playing web, it
will be difficult to escape.

ARACHNOID

ROM cartridge for VIC-20

UM! (United Microware Industries, Inc.),
3503 “C” Temple Ave., Pomona, CA
91768. 714-594-1351. $44.95.

Graphics x%%

Gameplay *x %%

Sustained Interest %%

Type: Joystick action game

Memory Required: Resident RAM

Arachnoid is cut from the same piece
of cloth as Atari’s Centipede and UMI’s
previous VIC game, “Video Vermin.”
They’re all exciting, twitch-type action
games that work even better with a
track-ball controller than with a
joystick.

The hero of this piece is a spider who
has just laid a nest of eggs that must be
protected against marauding insects
such as ants, gnats, flies and wasps. Us-
ing the joystick as a cursor controller,
you first select your poison (your princi-
pal adversaries) with ants at the lowest
difficulty levels from 1 to 5, and wasps
at the highest from 16 up to anybody’s
guess.

In the process of shooting invading
ants or whatever, your spider also spins
a sticky web which can trap further in-
vading pests. But scavenging gnats and
flies can open the web at strategic
points, forcing you to keep on your
many toes.

The game keeps track of the highest

16

score during any play session, and we
found it to be as good graphically and
certainly just as engrossing as Video
Vermin. It gets extremely high marks
on playability and player involvement.

NIGHT STRIKE

ROM cartridge for Atari 400/800

TG Products, 1104 Summit Ave., Suite
110, Plano, TX 75074. 214-424-8568.
$44.95.

Graphics x4

Gameplay xxx %

Sustained Interest %%

Type: Joystick action game

Memory Required: Resident ROM

This is a plug-in from a new software
company, and the pre-production sam-
ple we tested came without any instruc-
tions. Even so, the gameplay is very
straightforward and easy to figure out.
It’s a classic shoot-em-up, but without
any space invaders.

The scenario looks like London dur-
ing the Blitz. There are waves upon
waves of bombers dropping bombs (of
all things), and occasional V-1 buzz-
bomb (colored blue so you can spot
them more easily) which have an annoy-
ing tendency to seek out the good guy.
This happens to be your mobile anti-air-
craft cannon mounted on tank treads so
you can move horizontally to get the
best firing position and to get out of
the way of those V-1s when they drop
toward you.

You’re also in danger of getting hit by
bombs from very low-flying bombers
which seem to skim the rooftops. The
graphics are pretty decent with a lot of
colorful skyline-silhouetting reds and
oranges.

You get a total of three mobile anti-
aircraft cannons which come rolling out
from the left of the screen. You can
move the cannon horizontally and
change the angle of fire. You get a free
cannon at 10,000 points—at 100 points
per enemy aircraft you hit, plus bonus
points earned for good percentages of
hits vs. ammunition used.

MATCHBOXES

Diskette for Atari 400/800

Broderbund Software, Inc., 1938 Fourth
St, San Rafael, CA 94901. 415-456-
6424. $34.95

Graphics % %%

Gameplay *x k%%

Sustained Interest xx %%

Type: Joystick memory and guessing
game

Memory Required: 32K

You are faced with 36 blank boxes,

behind which are hiding 18 pairs of ani-
mated pictures of some kind (everything

www americanradiohistorv com

from jumping dinosaurs to puffing rail-
road trains), and it’s up to you to match
up pairs. You get to uncover two boxes
each turn and try to remember what is
hiding where. Match up a pair success-
fully, and you get another turn plus |
points.

There are several variations of the
game, including versions where uncov-
ered boxes reveal a portion of letters
making up a secret word. Guess the
word correctly and you’re the winner,
regardless of how many boxes you
matched up correctly.

In the pure matchup variation, you
go instead for high score by outguessing
your opponent on the identity of the
boxes. It’s brain-taxing fun, and after
each game, the computer scrambles up
the locations of the various hidden ob-
jects for the next round of play.

Playing against another person with
an exceptionally good memory can be
very frustrating. This is one game where
you can play solo against the computer
and win almost every time since the
computer is programmed to have a very
poor memory. This gives us lowly
humans much more than a fighting
chance. It’s a great game for all ages,
and an excellent memory-building tool.

SHAMUS

ROM cartridge for the VIC-20

HES (Human Engineered Software) 71
Park Lane, Brisbane, CA 94005. 415-
468-4110, $39.95

Graphics k%

Gameplay *x*

Sustained Interest k%

Type: Joystick action game

Memory Required: Resident ROM

It’s inevitable! When you translate a
successful game from Atari 800 disk
format into a plug-in ROM for the VIC,
something gets lost in the translation.
The original (Atari) version is a great fa-
vorite, and Shamus lovers may find this
version a little too slam-bam-thank-
you-Ma’am, and too difficult for
beginners.

Does that make it less than worth-
while? We think not, because the basic
Shamus game is still there; the graphics

Computers & Electronics
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are somewhat simplified, and you seem 1 HOW to

to be much more susceptible to the

predatory Shadow, but the mazes are in tame Our data
place, and like the original, with prac- L )

tice, you can get better. \

-

To soothe the savage information
beast, a businessperson could use the
o IBM Personal Computer XT.

Because with XT’s 10-million-
character fixed disk drive and IBM data
management software specifically designed
to complement the hardware, you can whip
. thousands of names and numbers

4 into more manageable shape.
(Helping you get a better

Shamus is a space-age detective with
super Shivs in unlimited supply which

he uses to take out the Shadow s many ' w e N .
henchmen who are continuously shoot- Y .

Use IBM PFS:FILE*to
generate a “form” on the
screen. Customize it by putting
pertinent data in the blank
spaces provided.

Then use IBM PFS:REPORT
to sort, organize, search, update,
store and print the facts with ease.

To learn more about how the
IBM Personal Computer XT can
help you more efficiently handle many
high-volume applications, visit your
authorized IBM Personal Computer
retail dealer, === ==

ing at him in the Shadow’s castle. The
maze leads Shamus to such treasures as
keys to unlock doors and otherwise get
at the Shadow in his lair. Try it; you'll
like it! But it can be habit-forming.

FOURTH ENCOUNTER

ROM cartridge for VIC-20

Thorn EMI Video, 1370 Ave. of the Ameri-
cas, New York, NY 10019, 212-977-
8990. $39.95.

Graphics * k%%

Gameplay xxx*

Sustained Interest x %%

Type: Joystick action game

Memory Required: Resident ROM

After a couple of possibly misguided
attempts, Thorn has finally come up
with a really super game cartridge for
the VIC. Fourth Encounter is an excel-
lent, high-speed action game that re-
| minds us a little of Activision’s
“Megamania” for the Atari 2600 game
machine. That’s high praise indeed, for
like Megamania, this cart provides you
with lots of action of the sweaty-palm
variety.

You have the very familiar ground-
based shooter (cannon, or what-have-
you) which you can move horizontally.
You are attacked by descending swarms
of hostile aliens. The first wave looks
like a bunch of gigantic killer bees. Fin-
ish them all off and you’re *“‘awarded”
the next wave—some difficult-to-de-
scribe blue boxes with rotating eyeballs

inside. The third wave consists of at- The IBM Personal Computer

tacking spaceships complete with laser A e K
cannons. Watch out! We haven’t been l f Ill d Ill
able to get past this wave yet, so what tOO Or O ern tl es
else is in store is hard to say.

But this is definitely on the must list
of new plug-in games for the VIC. It’s a

. ) ]
real winner, even when you lose! | For more information on where to buy the IBM Personal Computer, call 800-447-4700. In Alaska or Hawaii, 800-447-0890.

*PFS is a registered trademark of Software Putrishing Corporation
October 1983 Cirele No. 41 on Free Information Card 17
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| News, views, and éoss/p. By Sol Libes

Rumc_)rs & Gossip

» Commodore is expected to drop the “list” price of the
model 64 to under $200 and introduce a stripped-down 64
with a suggested retail price of under $150 for the Christmas
season. Also ook for a 16K version of the VIC-20. Rumors
abound that Commodore will soon do away with its P-series
of computers and introduce a $100 low-capacity disk
drive . . . International Telephone and Telegraph (ITT) is ru-
mored readying a personal computer entry at its Qume
division . . . Spectravideo is reportedly coming up with a lap-
size portable computer that’s a souped up version of the
Tandy 100 at, naturally, a lower KT
cost . . . Watch for a new home-
oriented computer to be intro-
duced by IBM, possibly as soon
as October. The unit is expected
to be upward compatible with
the PC and sell for between
$500-600. It will probably be a
“transportable” machine, slim
and lightweight, and will in-
clude a disk drive and 64K of
RAM, but no expandability. :
Word is that they have already begun talking to mass mer-
chandisers about the product. The problem is how to market
the product without upsetting their current dealer organiza-
tion and yet enter the larger home computer market . . . Apple
is also expected to introduce a similar machine at about the
same time . . . Compagq is rumored readying two new versions
of its machine. One will have a hard-disk drive in place of one
of the floppies. The other will have a 25-line by 80-character
flat-panel display (plasma type) instead of the CRT. Thus, it
should be considerably smaller and lighter than the current
unit—and more expensive! Compaq is also expected to go
public sometime soon . . . Microsoft is expected to release a
version of Xenix, its Unix version for the XT, very soon.
Xenix is a real-time, multiuser, multitasking operating system
that is currently popular on large minicom-
puters . . . However, IBM is expected to release a new operat-
ing system for the PC and XT that was developed in-house
and is upward compatible with its larger main-
frames . . . Look for Tandy (Radio Shack) to release an IBM
PC compatible machine and undercut the market in price.

Apple Doings

» Apple Computer is continuing to wage its battle against
Apple II clones. The latest are three lawsuits filed against
Jade Computer Products, Hawthorn, CA; Cosmic Computers
Unltd, Diamond Bar, CA; and Ironsides Computer Corp.,

Reseda, CA. Apple is charging them with copyright and pat-
| ent infringement as well as unfair competition. Apple claims
that all three companies are selling computers and software
that are virtually identical to the Apple I1.

In the meantime, the shortage of Ile’s that existed in the
first four months of the year is no more. In fact, Apples are
now in abundant supply, triggering a price war. The Apple Ile
system, which includes a monitor and display, lists for $1995
and is now being offered by some discounters for as low as
$1599. Apple has already established 135 of its 1500 dealers to
carry the Lisa and all of them have already received demo
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| units, with customer shipments expected by late summer. Ap-
ple expects to increase its Lisa dealer base to about 300 by this
time next year. The company is relying on its own national ac-
counts sales force for most Lisa sales. Apple is also expected
to do a large OEM business with the Lisa.

[atest in the Price Battle

eSm=m s e — ——————————

P I could hardly believe my eyes, but there was the ad in my
local paper . .. the Timex 1000/Sinclair ZX-81 on sale for
$29.97 . . . how much lower can it go? Then the same store ad-
| vertised the Commodore 64 for $199.97 and there are reports
of prices as low as $194.99. And the VIC-20, Atari 400 and
TI-99/4 are fighting it out at the $69 level.

Price erosion has even begun on the more expensive ma-
chines. For example, I recently saw a newspaper ad for the
Osborne 1 computer for $988. And there are special discounts
being offered on the Apple I1e when bundled with peripherals
and software so that the effective street price of the machine is
now well below $1000.

Japanese Computer Standard

» Fourteen Japanese and one American company have re-
portedly agreed to adopt a computer standard, developed by
Microsoft, for the home computer market where the Japanese
have as yet had no success in penetrating the U.S. market-
place. It would allow for software plug-in module compatibil-
ity and is referred to as MSX. The standard requires a Z80-
based CPU, TI 9918 graphics controller, a General
Instruments sound chip, 64K of RAM, 32K of ROM (con-
taining Microsoft BASIC and a minimal operating system), a
quadrature joystick, and an NEC cassette interface.

The companies include Canon, Fujitsu, General Corp.,
Hitachi, Mitsubishi, Pioneer, Sony, Toshiba, Sanyo, and
Matsushita. The one U.S. company is Spectravideo. Digital

oping a standard.

The NewWar in Software

» Manufacturers and retailers had hoped to make their
money on selling software at full suggested retail price while
discounting the computers to near cost. However, now the
price war appears to have spread to software as manufacturers
are bundling more and more of it with the basic machine. Fur-
ther, manufacturers are beginning to drop prices on software
in the same way they dropped prices on hardware. Commo-
dore, for example, has recently begun selling game software at
$10 that previously sold in the $20-35 range, and business-ori-
ented software such as spreadsheets and database programs in
the $50-100 range where previously they sold for several hun-
dred dollars.

Software is now merchandised in much the same manner as
audio records and tapes. There are specialized software stores
and software has even begun springing up on the racks of drug
stores. Over 50% of all software distribution is now done
through distributors (a la records and magazines) and no
longer from manufacturer to dealer. This percentage is ex-
pected to increase.

(Continued on page 20)

Research, developer of CP/M, has also stated that it is devel- |
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Look at what the best modem
has been reduced to.

Our engineers have come up
with some state-of-the-art LSI
technology and a whole new
modem.

It’s smaller. |-Cat is about
1/5th the size of an ordinary
modem. Easy to stick-on, tuck-
in, put anywhere you want.

It’s better. J-Cat does the
things you need for professional
performance. No fussing to get
it into the right answer or
originate mode; it does it auto-
matically. LED’s show you
status; and audio “beeps” tell
you when you reach a busy
signal, detect a carrier, get a
dial tone, etc.

And you can hook it into
any modular RJ11C phone jack.

It costs less. If you've
shopped around, you know a
modem with close to these fea-
tures costs $250 or more. Our
LSI technology has let us do
the right thing with the price,
too. Suggested retail —$149.

Smaller is definitely better.

See your dealer. He has
them right now.

The Novation

art 68 Registered
® Auto Answer

® Auto Search (Originate or Answer
Mode}

@ Disconnect/Test Key

® Connect/Break Key

® Self-Test

® Audio Line Status Indicator

ACTUAL SIZE

J-CAT FEATURES:

® Direct Connect, FCC @ Dialtone/Busy Status at Serial

1/0 Connector

8 Off Hook Control at Serial
1/0O Connector

® Compatible With EIA-RS232C or
TTL Interfaces

® Low Power

® And it's from Novation, the world's
leader in personal communications.

Novation

(800) 423-5419
In California:
(213) 996-5060

20409 Prairie Street, Box 2875
Chatsworth, CA 91311
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Bad Times Hit the PC Business

P Texas Instruments has disclosed that, as yet, it has never
made a profit in the personal computer business. This follows
a similar statement made by Atari earlier this year. Actually,
TT has never been truly successful in consumer electronics. Its
efforts in digital watches and calculators were also serious
disappointments.

Atari, whose market share of the game business has slipped
from 80% to about 40%, is going through a “consolidation”
and *“reorganization.” During the past year it has eliminated
some 2000 jobs in the U.S. and shifted manufacturing to the
Far East, Puerto Rico, and Ireland.

TI ordered a two-week ‘‘vacation” for all its consumer
group employees, has closed all of its retail stores, and is ex-
pected to have a new round of price cuts (which will intensify
the current price war even further). It is estimated that TI cur-
rently has over 200,000 computers in dealers’ stock, another
200,000 units in its own warehouses and a similar quantity in
parts for production. Thus, there are predictions that TT will
soon begin dumping these units on the market at substantially
reduced prices.

In the meantime, Apple and IBM are reported talking to
mass merchandisers about marketing new stripped-down ver-
sions of the Ile and PC. They are both trying to work out mar-
keting plans that will not upset their current dealer organiza-
tion and yet allow them to enter the larger home computer
segment of the marketplace.

Software Market Skyrockets

P Personal computer software sales for this year are ex-
pected to top $2.3 billion, up from $1.2 last year . . . and it is
expected to increase to $11 billion by 1987. About 40% of per-
sonal computer owners buy computer games and spreadsheet
programs, while only about 20% buy word-processing and
accounting software. Educational software is purchased by
about 12%, database by 11%.

In terms of applications programs, the number-one seller so
far is Visicalc with close to a half-million copies sold at a rate
of over 20,000 per month. Lotus 1-2-3 and Multiplan are sec-
ond, shipping close to 15,000 each a month, while SuperCalc
is selling close to 7000 copies per month. WordStar is the lead-
er in word processing, shipping about 15,000 per month, with
Applewriter a close second with nearly the same numbers,
while Easywriter is shipping about 7000 per month. The lead-
ing database program is PFS with close to 15,000 units being
shipped per month. DBase II is second, shipping about 7000
per month. BPI and Peachtree are the leaders in accounting

. packages, each one selling close to 10,000 copies per month.

Today the key to success in marketing software is the soft-
ware wholesaler/distributor (two years ago they were almost
nonexistent). Retailers now buy almost half of their software
from wholesalers, a quarter from the publishers, and a quarter
from computer manufacturers. The leading wholesalers are
Micro-D and Soft Sell.

The latest trend in software retailing is the software store.
Several chains are already in existence. By 1986-87 it is ex-
pected that there will be close to 2000 software stores in
operation.

The software business is very profitable. For example,
Visicorp is currently grossing an estimated $2 million a
month from Visicalc for a yearly revenue of well over $20 mil-
lion. Visicorp will this year pay Software Arts, the author of
Visicalc, nearly $7 million in royalties, and should show a
profit, before taxes, of $4 million.
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Who are the largest software publishers? Radio Shack leads
with estimated sales for '84 of $60 million. Apple, Visicorp,
and Microsoft are next with $30+ million. Micropro, Atari,
IBM, TT, and Digital Research are in the $20 4 million range.

Who'’s ShippingWhat?

P Monthly shipping rates of machines: Apple 11e—40,000,
IBM PC and XT—20,000 +, PC-compatibles—35-10,000 and
growing rapidly, CP/M systems—40,000 units (from almost
100 vendors), TRS-80—15,000 units. All the 68000-based
machines taken as a group amount to less than 10,000 per
month. The Timex 1000, Commodore VIC-20, and TI-99/4
are all being shipped at a rate of about 100,000+ per
month . . . all three have shipped over a million units.

S AN TSIV INIS WV
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Random News

P Fortune Computer Systems, the first company to intro-
duce a 68000-base Unix system, will announce a loss for the
second quarter ending in July. They attribute it to a drop in
orders and delays in software shipments . . . . Shugart is ex-
pected to introduce a 12" optical-disk drive later this year
with a one-gigabyte storage capability. Price is expected to be
close to $10,000 . . . Digital Equipment Corporation has dis-
closed that it will abandon production of 36-bit minicomput-
ers in favor of its 32-bit machines. ... Computerland has
filed a suit against Softwareland to stop it from using the suf-
fix “land” in its name . . . . Computers International, Los An-
geles, CA is reportedly at work on a 100-cps daisywheel
printer . . . Tandon Corp., the disk-drive manufacturer, will
enter the personal computer market with a system sold under
a private label by Atari.... Romox, Campbell, CA has
demoed a reprogrammable game cartridge with the expecta-
tion that customers will bring their old Romox game car-
tridges back to their dealers to have them reprogrammed with
new games at $10 each.

Quotation of the month:

“By 1984 the personal computer industry will be larger
than the minicomputer industry and by 1986 will surpass the
mainframe computer industry. The personal computer soft-
ware industry is already larger than the minicomputer
industry.”—Portia Issacson, Future Computing

Computers & Electronics
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MEMOTECH

The Complete Range

Fifteen months ago Memotech developed the first 64K Memopak. designed to maximise the capabilities of the Sinclair
ZX81. Since then. using the ZX81 as a starting point. we've gone on to produce a comprehensive range of Memopaks.
adding 16K and 32K memory expansions. utilities packages comprising a Word Processor. 280 Assembler and
Spreadsheet Analysis, plus Communication Interfaces. High Resolution Graphics and a professional quality Keyboard.
To complete our range of Timex add-ons, we are now introducing the MEMOPAK RS232 Serial Interface.

RS232 Interface

The RS232 is an all-purpose interface
which allows the Timex not only to
output to suitable serial printers, but
can link up with numerous types of
peripheral or even other processors
The Interface has two main modes of
operation: BASIC mode allows you to
use the range of functions supplied in
the RS232 EPROM within an ordinary
BASIC program, and TERMINAL mode
allows you to use your Timex as a
terminal to another processor.

The EPROM f{unctions offered permit
the user to send, receive and convert
bytes between Z80 code and ASCII, as
well as check the status of numerous
control flags. Received or transmitted
data can appear simultaneously on the
screen, and received data may be
printed simultaneously

$99.95 cable $19.95

Memopak Centronics
I/F

The BASIC commands LPRINT,
LLIST and COPY are used to print on
any CENTRONICS type printer. All
ASCII characters are generated and
translation takes place automatically
within the pack. Reverse capitals give
lower case. Additional facilities allow
high resolution printing.

$74.95 cable $19.95
Memopak HRG

This pack breaks down the constraints
imposed by operating at the 280
character level and allows high
definition displays to be generated. All
248 x 192 individual pixels can be
controlled using simple commands, and
the built in software enables the user to
work interactively at the dot, line,
character, block and page levels.

$99.95

Memocalc

The screen display behaves as a
‘window’ on a large sheet of paper on
which a table of numbers is laid out
The maximum size of the table is
determined by the memory capacity,
and with a Memopak 64K a table of up
to 7000 numbers with up to 250 rows or
99 columns can be specified

$49.95

Memotext

Text is first arranged in 32 character
lines for the screen with comprehensive
editing facilities. On output the user
simply chooses the line length required
for printing and the system does the
rest. Used with the Memopak
Centronics Interface, the Word
Processor makes available printout with
80 character lines, upper and lower
case and single and double size
characters

$49.95

Memopak
Memory
Extensions

For those just setting
out on the road to real
computing, these packs
transform the Timex from
a toy to a powerful computer.

Data storage, extended program-

ming and complex displays all become
feasible. Further details available on request.

16K Memopak $49.95

32K Memopak $99.95
64K Memopak $149.95

Z80 Assembler —

The Assembler allows
you first to code and
edit a source program in
the 280 language, and
then assemble it into
machine code. You can
now write flexible and
economic programs.
The Editor mode

allows you to code
directly in the right
format, manipulaté
inidividual lines and
control the exact placing
of source and machine
code. Routines may be
merged or listed (even
to a commercial printer
using our Centronics
Interface). The
assembler mode handles
all standard Z80
mnemonics, numbers in
hex or decimal
comments and user-
selected lables

$49.95

Memotech Kleyboar&_

The Memotech plug-in Keyboard plus butfer pack takes
the effort out of data entry for Timex users. The Keyboard
has a light professional touch and is housed in an elegant
aluminum case. The simple plug-in system means that you
are not obliged to open up your Timex, use a soldering
iron or invalidate your Timex warranty.

Keyboard Buffer Pak

The Buffer Pak performs a “housekeeping” function for the
Keyboard, interfacing directly with the port of your Timex

$99.95 — (kevboard & buffer included)

Note! All Memotech products carry a 6 mo. warranty. 80
column dot matrix printer packages available at a
substantial savings fram Memotech.

Order at no risk (10 day money-back guarantee): Call 1-800-662-0949 (Colorado 1-303-986-1516). Or send your
name. address. phone number and a check/money order/Visa or MasterCard number with expiration

date to: Memotech Direct Sales Division. 7550 W. Yale Avenue. Denver. Colorado 80227.
Shipping/Handling $4.95: Colorado Residents add applicable sales tax.
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LES SOLOMON ON COMPUTER HABDWARE

| By Hook,
Crook,
or Flio-Flop

HEN people drop in to play
Wgames on my computer, they
often boast about how “ex-

pert” they are in video arcade games.
Since most of the games on my comput-
er keep a record of the highest scores, it
is fun to watch their faces when, after
trying the game for some time, they find
it almost impossible to beat my scores.
Obviously, they suspect that I am doing
something a trifle shady.

However, because I have neither the
skill, time, nor inclination to play those
games long enough to improve my
hand-eye coordination to become an ex-
pert high scorer, I do the next best
thing—I cheat.

OK, you are probably thinking, he
gets into the software and fixes things
the way he likes. Unfortunately, the
games are on diskette, in machine lan-
guage, and are protected by complex
software encoding schemes. So, if I
want to “cheat,” I start with the hard-
ware. Actually, I prefer to call what I do
“*problem solving®’ rather than
cheating.

I start by making a couple of assump-
tions. First, the game software “‘knows”
that the pushbutton on the controller
fires the “gun” (or whatever) used in the
game; and, second, the score increments
when the ‘bullet’” (laser beam, missile,
etc.) hits the target.

We surmise that the scores are kept
down by the fact that the targets are
moving very fast, and that the software
writers know that there is a limit to how
fast a normal person can operate the
trigger.

Before we go any further, I should tell
you that there is one catch to the game-
improvement technique to be discussed.
In some games the weapon is actually a
“machine gun” whose rate of fire is soft-
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ware fixed. This type of game cannot be
tinkered with very easily.

Also, in this example, the Apple I1 is
used simply because I have one. Howev-
er, the technique can be applied to al-
most any other system.

The only part of the game that we can
get to is the game controller—actually
the pushbutton on the controller that
acts as the weapon “‘trigger.”” What we
have to do is what the old western gun-
fighters did to get a lot of shots off
fast—Ilearn how to “fan” our gun.

To effect the change, first check the
schematic of the system to find out how
the pushbutton is wired into the circuit.
In the case of the Apple II, one side of
the pushbutton is connected to + 5 volts
and the other side to one end of a 680-
ohm resistor, whose other end is con-
nected to the system ground. The
pushbutton/resistor junction is con-
nected to an input on a TTL chip. When
the switch is open, this input is pulled to
ground via the 680-ohm resistor. The
computer software ‘‘reads” the TTL
chip associated with this input and,
since the input is logic O, it “knows”
that the weapon has not been fired. In
Apple parlance, the memory at -16287
($CO061) is less than 128.

When the user depresses the control-
ler pushbutton, the switch closure
places + 5 volts on the input of the TTL
chip forcing it to a logic 1. The software
“reads” this as “weapon fired” and
“fires” the “bullets.” In the Apple, the
memory at -16287 now contains a num-
ber greater than 128.

So far, everything is honest. Howev-
er, this does not increase our score. To
do this, let’s get to the “problem solv-
ing” stuff.

Break out the soldering iron and
build a variable-frequency pulser using
a 555 timer. You can copy any standard
555 oscillator circuit. The pulse repeti-
tion rate of the pulser should be variable
from a few to several tens of pulses per
second. There is no ‘““magic” number so
a variable source should be used. In op-
eration, when the oscillator ““turn-on”
pushbutton (which may be the switch
that applies the voltage) is depressed,
the output should be a series of pulses.
e ————

ANY +5V
SILICON
TRANSISTOR
S

VARIABLE 2200 GAME
PULSE }VPUSHBUTTON
SWITCH

GENERATOR

IN APPLE

+5V- j—u—L““-SWITCH CLOSED
o ~-=SWITCH OPEN
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A simple transistor can have either a
high or low collector-to-emitter resis-
tance depending on the polarity of the
signal applied to its base with respect to
the emitter. (This is the pulse stream be-
ing fed to it by the 555 oscillator.) In this
way, a transistor can be made to emu-
late a high-speed mechanical switch.

In the case of the Apple, an npn tran-
sistor is wired so that the collector is
connected to the side of the pushbutton
switch tied to +V, and the emitter to
ground via the resistor side of the
switch. Applying a positive-going signal
(with respect to the emitter) from the
555 pulser to the base will “Close” the
electronic switch. When the positive
signal is removed from the base, the
electronic switch is open. What we have
done, in essence, is to parallel the slow,
manually operated pushbutton switch
with a relatively high-speed electronic
switch. The computer doesn’t care how
the TTL input changes state, mechani-
cally or electronically, as long as it
changes. And TTL logic can change
states much faster than a human can op-
erate a mechanical switch.

All you have to do now is run the
game, and fire the ““weapon” using the
controller pushbutton to get the “feel”
of the game. Release the controller
pushbutton and operate the 555 “fire”
pushbuton. The on-screen weapon
should fire much faster with the rate de-
termined by the multivibrator control.
Adjust this potentiometer for the opti-
mum firing speed for the particular
game. Adding the switch will not affect
the game—only your score.

Now, when no one is around to watch
your spectacular gamesmanship, run up
a couple of great scores and make sure
that they are recorded on the game
diskette. Then remove the electronic
switch from the controller pushbutton
to return it to normal use. If anyone
should ask if you have been cheating by
doctoring the software, you can tell
them the truth. Just explain that you are
a good game player who knows how to
use the system hardware.

On any system other than Apple, you
must clearly identify exactly how the
mechanical pushbutton is wired in as far
as voltage polarities are concerned.
Keep in mind that, besides npn transis-
tors, there are also pnp types and FETs
that can be used as electronic switches.
The FET can be used where there are no
dc voltages to be switched since it can
“look™ like a nonpolarized electronic
switch having a very low “on” resis-
tance and a very high “off” resistance.

Now that you have the idea, go run
up some interesting game scores. <&

Computers & Electronics



www.americanradiohistory.com

Bl S

Yes it’s your move. Whether on a chess board
or in your career, you should plan each move
carefully. In electronics, you can move ahead
faster and further with a

B. S. DEGREE

Put professional knowledge and a COLLEGE
DEGREE in your electronics career. Earn your
degree through independent study at home,
with Grantham College of Engineering. No
commuting to class. Study at your own pace,
while continuing your present job.

The accredited Grantham non-traditional
degree program is intended for mature, fully
employed workers who want to upgrade their
careers . . . and who can successfully study
electronics and supporting subjects through

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
2500 South La Cienegc Blvd.
P. O. Box 35499
Los Angeles, CA 90035

October 1983

The Move You Make Today Can Shape Your Future

Where's Your ELECTRONICS Career Headed?

- £

Independent Home Study Can Prepare You

Study materials, carefully written by the Gran-
tham staff for independent study at home, are
supplied by the College, and your technical
questions related to those materials and the
lesson tests are promptly answered by the Gran-
tham teaching staff.

Recognition and Quality Assurance

Grantham College of Engineering is accredited
by the Accrediting Commission of the National
Home Study Council.

We are located at 2500 S. LaCienega Blvd,,
Los Angeles, California, but for faster response
please use our mailing address: P. O. Box 35499,
Los Angeles, CA 90035.

Grantham College of Engineering ET-10-83
P. O. Box 35499, Los Angeles, CA 90035

B.S. Degree independent-study program.

-
|
|
|
{ Please mail me your free catalog which explains your
|
|
|
|
|
|

Name Agp
Address g -
City. State_ Zip
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Hardware

New Computer. The Sord M68 per-
sonal computer features both an 8- and
16-bit CPU. The 16-bit device is a 68000
operating at 10 MHz, has 256K bytes of
RAM (with parity), and a real-time
clock formed from an HD146818 with
battery backup. The RAM can be ex-
panded to one megabyte or, with 256K
dynamic RAM chips, to 4 megabytes.
In the 16-bit mode, the 8-bit CPU be-
comes the I/O processor. The 8-bit

mode uses a Z80A operating at 4 MHz,
64K bytes of RAM and 4K bytes of
ROM. The system is fitted with two
5%4” mini-floppies having 1.2M bytes
capacity. The separate keyboard is type-
writer style, and has a numeric keypad.
The computer supports two RS232C se-
rial ports, one Centronics-compatible
parallel port, and an IEEE-488 GPIB
I/0 bus. External storage options in-
clude 5'4" and 8" floppies, a 5%4” hard
and two 8" hard disks. Both mono-
chrome and color video monitors are
available. Address: Sord Computer of
America, Inc., 200 Park Ave., NY, NY
10166 (212-878-6789).

Super Floppy. The Model 320 Super
Minifloppy provides 3.33 megabytes of
storage capacity and a 3-ms track-to-
track performance in a half-height 514"
minifloppy format. It uses 192 tpi dou-
| ble-sided recording. A proprietary
track-following servo maintains head
positioning. A brushless dc motor and
on-board microprocessor are provided
and no preventive maintenance is re-
quired. Formatted specifications in-
clude 2.62M bytes/disk, 1.31M bytes/
surface, 8192 bytes/track, and 256
bytes/sector. Transfer rate is 500K
bits/s. Rotational speed is 360 rpm, re-
cording density is 9908 bpi, flux density
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is 9908 fci, track density is 192 tpi.
There are 160 cylinders, 320 tracks, two
read/write heads, and the encoding
method is MFM. $333. Address:
Drivetec, 2140 Bering Dr., San Jose,
CA 95131 (408-942-1515).

Another Super Floppy. The Amlyn
5460 5M-byte minifloppy disk drive is
compatible through an interface with
the Shugart SA460 but appears as five
SA460 drives to the controller and soft-
ware. This is because the 5460 uses a
package containing five 54" single-sid-
ed diskettes having a formatted capacity
(512 byte sectors) of 4.1M bytes,
819.2K bytes/surface, 5120 bytes/
track, and a transfer rate of 250K
bits/second. Adjacent track-to-track
time is 3 ms, with an average access time
of 95 ms. The physical dimensions are
3.25"H, 5.75"W, 8"D, and a flush
depth of 10.45”. Address: Amlyn Corp.,
2450 Autumnvale Drive, San Jose, CA
95131 (408-946-8616).

IBM PC Storage Product. The Quick
Disc is a semiconductor memory that
appears to the IBM PC as an additional
disk drive. It may be configured for a
permanent storage file, or as a cache
buffer in combination with existing
Winchesters and floppy drives. In the
cache mode, frequently referenced sec-
tors from the disk are retained in buffers
allowing rapid access (512 bytes/0.0015
second) for each reference after the first.
Typical performance is claimed to be
120 times faster than a Winchester and
200 times more than a floppy drive. The
models range from 128K bytes to 4M
bytes and it either fits on top of the PC
or can be located up to 100 feet away.
Address: CTC Electronics, 2237 Colby
Ave., Los Angeles, CA 90064 (213-477-
4283).

IEEE-488 for Apple. The APL-488CT
requires a single slot in an Apple III and
provides full IEEE-488 Standard 1978
instruments and peripheral controlling
capabilities. It is SOS driver compatible,
allowing PRINT # and INPUT # state-
ments to control the bus function. All
high-level languages are supported.
Data rates are to 50K bytes/second, the
diskette contains the SOS driver file,
and the system supports IEEE-488 sub-
sets C1 C2 C3 C4, and C25. $495. Ad-
dress: Innovative Peripheral Systems,
4060 Morena Blvd.,, San Diego, CA
92117 (619-270-8600).

Super Diskette. Called the Isomax

and developed by the Spin Physics unit
of Eastman Kodak Co., this 544" floppy

WWW.-americanradiohistorv-com

diskette can store up to 10 megabytes
using perpendicular recording. It oper-
ates at up to 40,000 flux changes/inch
and track densities from 96 to 200 tpi.
The isotropic cobalt-enhanced magnet-
ic particles allow up to 100,000 flux
changes/inch. Several companies are
presently experimenting with using this
new floppy diskette.

Drive Tester. The Model 1024 hand-
held, floppy disk drive tester can be used
to check out micro, 5%4”, and 8” drives
without the use of a computer. The indi-
cators show track, write protect status,
track 00, ready, index pulses, sector,
separated data and clock (single densi-
ty), and the presence of clock and data
(dual density). Controls allow for write
data frequency, provide data to drive,
provide write enable to drive, step head
to track 00, reset track counter to 00,
step head away from track 00, control
speed of stepper motor, enable motor/
head load, and select the side in dual-
sided drives. Size is 3.5” X 6.5” X 1.6";
weight, 8 oz. $199. Address. Teaco,
Inc., PO Box E, Michigan City, IN
46360 (219-874-6234).

QX-10 Modem. The CR-103 ComMu-
nicator modem is a 300-baud modem
for the Epson QX-10 computer. It offers
automatic answering, automatic dial-
ing, and one-key redial. Also includes a
speaker for audio monitoring the phone

line. Tandem dialing allows using the
modem with MCI or Sprint phone sys-
tems. It also features an 18-second auto-
matic disconnect, touch-tone, pulse di-
aling, and loop-back testing for self-test.
$159.95. Address: Comrex Int. Inc,
3701 Skypark Drive, Torrance, CA
90505 (213-373-0280).

Sinclair/Timex Work Station. The
Control Center is a desk-type work sta-
tion for Sinclair/Timex computers. It
includes an on/off switch, and accom-
modates all brands and sizes of RAM |
packs. Software tapes can be stored in

special pockets and openings are pro- |
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vided for both printer and cassette deck
hookups. It is 358" high, 20" long, and
145" wide, and is constructed from
high-impact molded polystyrene. It will
accommodate a 13” video monitor an-
gled for optimum display. $29.95. Ad-
dress: Timeworks Inc., 405 Lake Cook
Rd., Building A, Deerfield, IL 60015
(312-291-9200).

Software

IBM-PC Tutor. Your Personal Comput-
er Tutor is an interactive tutorial that
teaches the basic skills required to oper-
ate the IBM PC. The tutorials consist of
modules covering such topics as Intro-
duction to the Computer, How to Use
the Keyboard, Information Storage,
DOS commands, How the Computer
Works, What is Software, and so forth.
The seven tutorials are fully interactive
and there is a question and answer sec-
tion at the end. They appear in color
when a color monitor is used. The pro-
gram requires DOS and 64K and will
work with IBM “look alikes” such as
Columbia and Compaq. Three games
are included that will support color.
Address: TexaSoft Inc., 3415 Westmin-
ster, Suite 100, Dallas, TX 75205 (Tel:
214-369-0795).

Apple Forth. FORTH-79 Ver. 2 is
available for Apple I11/11+/Ile ma-
chines. Other formats supported in-
clude CP/M 1.4 and 2.x, Micropolis
Mod II, Vector Graphics, NorthStar,
Cromemco, Heath/Zenith, Osborne I,
Kaypro II, Xerox 820, and TRS-80
Model II. FORTH-79 meets all provi-
sions of the FORTH-79 Standard and
standard programs are portable. Base
system includes a screen editor, ma-
croassembler, string package, 32-bit in-
teger arithmetic, and over 200-page tu-
torial and reference manual. Floating
point available for all formats, HIRES
for Apple and NorthStar Advantage.
$99.95 to $139.95. Address: Micro-
Motion, 12077 Wilshire Blvd., #506,
Los Angeles, CA 90025 (Tel: 213-821-
4340).

TRS-80 to IBM PC. The files transfer
program allows transferring files from a
TRS-80 Models II, 4, 12 and 16 to an
IBM PC or XT. Included is a communi-
cations program for the PC as well as a
means of connecting two systems. The
file transfer will work with any file in
ASCII, embedded control codes, com-
pressed binary formats, encrypted data
bases, high-level languages, spreadsheet
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data, word processor files, etc. File con-
catenation is provided. Baud rates sup-
ported are 110 to 9600. Address: Per-
sonal Computer Products, 1400
Coleman Ave., Suite C-18, Santa Clara,
CA 95050 (408-988-0164).

Hard Disk Utilities. The BAKUP
Package is a set of machine-language
programs for Z80-based computers us-
ing CP/M 2.2. The package includes
utilities for making backup copies of
hard disk files on floppies, automatical-
ly fragmenting files too large for one
disk into separate disks, and a utility for
restoring files archived on floppy disks
back to the hard disk. It also provides a
method to determine the archive status
of files and to display an extended disk
directory of the archive status of all
files. Another utility provides for veri-
fied disk-to-disk file copying capabili-
ties. Several other useful utilities are
provided. $50. Address: Computer Dy-
namics, Inc., 105 S. Main St., Greer, SC
29651 (803-877-7471).

TRS-80 Graphics. Draw is a graphics
and text editing package that requires
the use of a TRS-80 Model III and a
Grafyx Solution Board (allows 98,304
points in a 512 x 192 matrix). The

cursor is moved with arrow keys and
one-letter commands. You can set,
clear, or complement points, lines, cir-
cles, or boxes. The point size can be
changed as desired, or reverse or shifted
video is allowed. Sections of the screen
can be filled with patterns. The finished
picture can be saved on disk/tape or
printed. $39.95. Address: Micro Labs
Inc., 902 Pinecrest, Richardson, TX
75080 (214-235-0915).

New Apple DOS. ProDOS provides in-
creased compatibility between Apple 11
and Apple I1I computers. It uses the hi-
erarchical file structure, file-naming
conventions, and data formats of the
Apple III SOS. Both files and data me-
dia are interchangeable between the two
Apples. It also frees the Apple Il from
the physical limitations of the 143K-
byte Apple II drive, and can recognize

wwWwW_americanradiohistorv com

any storage device using Apple proto-
col. The Unix-like file structure allows
managing larger numbers of files on
larger storage devices. ProDOS sup-
ports interrupt-driven processing and
will also support the upcoming Apple-
Net local area network. Address: Avail-
able from most local Apple dealers or
Apple Computer Inc., 20525 Mariani
Ave., Cupertino, CA 95014.

VIC Programs. The MicroBase is a
data base and mailing label/report gen-
erator for the VIC-20/64. It allows up
to 12 fields per record, up to 80 charac-
ters per field, and up to 176 characters
per record. Fields can be sorted by al-
pha, numeric, or character match pa-
rameters. It can also print mailing la-
bels, reports, etc. $29.95 for cassette,
$34.95 for diskette. Address: Arfon Mi-
cro, 111 Rena Dr., Suite C, Lafayette,
LA 70503 (318-988-2478).

TRS-80 Info System. Exec-1 for the
TRS-80 Model 2, 12 or 161s an informa-
tion system consisting of a mailing list
of names, addresses, and telephone in-
formation; a letter/memo for printing
memos and letters; a record inventory
utility; a check management system
with tax code; a stock security system; a
personal finance application; and an
apppointment manager. $199. Address:
Micro Architect Inc., 6 Great Pines
Ave., Burlington, MA 01803 (617-272-
5658).

IBM PC Telephone Communication.
The PC-to-PC 4800 Baud is software
that allows users of IBM PC’s to com-
municate at 4800 baud over voice-grade
telephone lines. This is about one type-
written page per second. An automatic
error recovery feature ensures that any
data transmission errors will be imme-
diately detected and corrected. The use
of this system requires both transmit-
ting and receiving PC’s to incorporate
this firm’s software and PC Express in-
tegrated software/hardware communi-
cations package. $350. Address: Intelli-
gent Technologies International Corp.,
151 University Ave., Palo Alto, CA
94301 (415-328-2411).

Wordprocessor Graphics. Wordplot
incorporates graphic data in a word-
processor text file. It edits the data, pro-
duces a grid, automatically scales the
data, and then creates a word-processor
compatible text file. It is available for
the IBM PC, TRS-80, and Apple Ile.
Address: ATC Software, RT 2, BX 448,
Estill Springs, TN 37330 (205-837-
4718). &
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NTS Electronics

NTS Intronic Training is a carefully developed
and tested learning system providing a tho-
rough intergration of advanced electronic
hardware with modern lesson texts. The
relationship between theory and practical
applications is made clear through the
hands-on experience of building and
assembling kits of state-of-the-art
equipment. Courses include a wide
variety of test instruments, both digital
and analog, as well as other units
not shown here. And, depending on
the NTS program you select, you
can earn up to 30 CEU credits for
successful completion. Our full-
color catalog has complete
details. NTS has taught
industrial skills for over

78 years—a record

that has no equal.

Learn Robotics,
Microcomputers,
Microprocessors,
Digital Video, Test
Equipment and more
with NTS INTRONIC " home
training. Courses include
state-of-the-art equipment,
lessons and texts to make
your hands-on programs
exciting and down-to-
earth practical.

HERO 1 is included in two
courses, one basic and one
advanced. You'll cover
principles of industrial
electronics, microprocessor
troubleshooting, fundamen-
tals of mechanics, and robotic
applications in industry.

You'll learn analog and digital
skills, radio control, fluidic,
pneumaticand servo-mechanisms,
as well as computer interfacing
and robotic programming.
HERO 1, complete with arm,
gripper and speech synthesis
board, is a fully self-contained
electro-mechanical robot—the
featured unit in the most
exciting training programs

ever offered in home study.
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Training..........

FIRST WITH TOMORROW'’S
TECHNOLOGY S

[ ——
&

e
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1. Advanced **Z Chassis’* NTS/HEATH **‘Smart Set’’
with computer space command remote control and
space phone. Originate or receive telephone calls
through this set and the number appears

on the screen-store your police and other 1
emergency numbers into memory which may
be recalled and auto-dialed at any time.
Traditional and incomparable picture quality
Unit has Quartz Controlled Tuning, 178
channel capacity, remote antenna switch
accessory for reception of VCR, VDR, Broad-
cast, Cable, Video Games, and Personal
Computer Input (no cable change} plus
computer- controlled color. Featured

in all-new Video Technology Course.

12:01:38
Tid-566-1212

N
/
i

2. NTS/HEATH HN89A Microcom-
puter is included in two programs.
This famous and reliable unit features
Floppy Disc Drive, 48K Memory on
Board, CRT Terminal with its own
Z-80 Processor, and standard
keyboard as well as Numerical Input Keyboard. The growing
importance of computer knowledge and skills have made
these programs increasingly significant. The experience
gained in assembling these kits is invaluable in the
understanding of computer troubleshooting skills

3. NTS Microprocessor Trainer is included in our Industriai and

Microprocessor Technology Course. It is a portable unit, contained in

a convenient high-impact Carrying case. Hardware/ Use the mali-in card or fiil out and mail the coupon. Indicate the field of your choice.
Firmware includes Monitor Operating System- (One, only piease.) FREE fuil color calaiog will be sent to you by return mail.
Expandable User Memory-User Experimental On- H A

Board Section-Breakpoint Editor-Single Step Trace- NATIONAL TECHNICAL SCHOOLS Pept 2057103
e Vox 4000 South Figueroa Street, Los Angeles, CA 90037

Please send FREE colcr catalog on course checked below:

O Robotics O Computer Electronics
NO OBLIGATION NO SALESMAN WILL CALL O Digital Electronics O Video Technology
0O Auto Mechanics O Home Appliances

O Air Conditioning/Solar Heating

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

4000 So. Figueroa St., Los Angeles, CA 90037

Name Age _

Address s . E—

|

B o o o o o o o o G N G N - -

Apt. _  City S

State - — __Zip

O Check if interested in G.1. information.
O Check if interested ONLY in classroom training in Los Angeles

L ccccccmacccccccccccccccmccccccccccaanaa-
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A New Approach
To Tape Azimuth
Alignment

By Len Feldman

AVE you ever wondered why
H commercial prerecorded cas-

sette tapes don’t always sound
as good on your cassette deck as the
tapes you record yourself on the same
deck? Many experts place the blame on
poor high-speed tape duplication, which,
indeed, can be part of the problem. Fre-
quently, however, the real fault is poor
orientation of the playback head with re-
spect to the recorded tracks on the tape.

At the very slow 178-ips speed at
which cassette tapes travel past the
deck’s heads, the longitudinal tape
length occupied by a single alternation
of a high-frequency signal is extremely
small. One full cycle (two alternations)
of a 20-kHz signal, for example, takes
only 0.00005 second to pass the head. In
this extremely short time, the tape has
actually traveled only 0.00005" X
1.875”, or 0.0000938". That’s only 93.8
millionths of an inch! It’s obvious that a
tape head wouldn’t have to be tilted
very far from perfect perpendicularity
to the direction of tape travel for the
head gap to cover the entire length of a
single 20-kHz cycle. Should this occur,
the positive- and negative-going alter-
nations of the cycle (or, more correctly,
the two patterns of magnetization on
the tape) would cancel each other and
no 20-kHz output would be available
from the playback head. An exaggerat-
ed representation of this condition is il-
lustrated in Fig. 1.

The Table details how much attenua-
tion (reduction in signal amplitude)
would occur during playback of a cas-
sette tape when head azimuth error var-
ies from as little as 3 minutes of arc
(0.05°) to as much as 15 minutes of arc
(0.25°) for frequencies between 1 and
20 kHz. As you can see from the entries
in the Table, once frequencies begin
to become attenuated, the decrease is
more and more rapid with increasing
frequency.

If the record and playback heads in a
cassette deck are misaligned with re-
spect to each other by as little as 0.2°, a
10-kHz signal will be attenuated by
slightly greater than 3 dB. For the same
degree of misalignment, a 15-kHz signal
will be down by 7.77 dB, while a 20-kHz
signal will be attenuated a full 18.6 dB!
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Needless to say, proper head alignment
is of critical importance at the higher
frequencies.

Which Head to Align? Tape head azi-
muth alignment isn’t new. For years,
professional open-reel tape decks have
had facilities that permit users to peri-
odically adjust the record head with re-
spect to the fixed, factory-aligned play-
back head. However, only a few
manufacturers of three-head cassette
decks provide the same facilities in their
products. (With cassette decks that
have common record/play heads, azi-
muth alignment isn’t a problem, since
the same head both records and plays
back the tape and is by definition prop-
erly aligned. The problem arises only
when playing back tapes recorded on
other decks.)

Nakamichi was first to provide the
user with adjustable record-head azi-
muth alignment facilities and the first to
introduce a deck that performed the ad-
justment automatically. In both cases,
only recording head azimuth was made
adjustable, with playback head azimuth
fixed at the factory, using a precision
reference. This guarantees that tapes re-
corded on the deck could be played back
with correct azimuth alignment on the
same deck. Tapes recorded on any other
deck with correct alignment could also
be played back with no loss in signal
information.

Tapes recorded without correct azi-
muth alignment—unfortunately true of
many commercially prerecorded
tapes—will suffer the degree of high-
frequency attenuation discussed above.
The plot thickens with auto-reverse cas-
sette decks. If you were to attempt to
play a tape on such a deck, even if the
record head is perfectly aligned with the

play head during the forward pass of the
tape, when the tape moves in the oppo-
site direction it follows a slightly differ-
ent path and adjustable record head azi-
muth doesn’t solve the problem.

From the foregoing, the obvious solu-
tion to the azimuth problem is to have
the playback—not the record—head
adjust automatically. This could be ac-
complished in much the same manner
as Nakamichi uses in its automatic
record head azimuth alignment system,
using a 400-Hz tone recorded in-phase
on both tracks. During playback, the
phases of the right and left channel out-
put signals are compared and any differ-
ence is fed to a circuit that automatical-
ly adjusts the record head until both
signals are in-phase. The drawback is
that there’s no universal effort to have
these test signals on all tapes to be
played back. Furthermore, this ap-
proach doesn’t take into account mis-
alignments that occur during playback
from one end of the tape to the other;
such changes wouldn’t be corrected by
the Nakamichi test-tone/phase-com-
parison system,

TAPE TRAVEL

e
PLAYBACK
HEAD

Fig. 1. With severe azimuth
error, high frequencies on tape
can be totally cancelled by
tilted tape playback head.

ATTENUATION OF HIGH FREQUENCIES AS A FUNCTION OF
AZIMUTH ERROR

Azimuth Error

(minutes) 3
(degrees)

Frequency (kHz)

1 0.00
2 —0.01
4 —0.03
6 —0.06
8 -0.1
10 —0.18
12 —0.26
15 —0.40
17 —0.52
19 —0.65
20 —0.73
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0.05

6 9 12 15

0.10 0.15 0.20 0.25
Loss (dB)

—0.01 —0.02 —0.03 —0.04
—0.03 —0.06 —-0.1 —0.18
—0.11 —0.26 —0.46 —0.73
—-026 —-0.59 —-1.05 —1.67
—0.46 —1.05 —-1.91 —3.07
—-0.73 —1.67 —-3.07 —5.03
—1.05 —-245 —-459 —7.77
—1.67 —3.97 —7.77 —14.6
—217 —-527 —-108 —255
—-275 —-685 —153 —
—3.07 —7.77 —18.6 —
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A New Approach. Because Nakamichi
was the pioneer in cassette-deck azi-
muth adjustment, it seems only natural
that this company should once again de-
vise a unique and realistic solution to
the problem. In a recently introduced
cassette deck dubbed the **Dragon,” the
company introduced the revolutionary
Nakamichi Auto Azimuth Correction
(NAAC) system, which promises to
solve the problem once and for all. The
key element of the NAAC system is a
unique playback head that *‘reads” two
signals from each track.

Under the Nakamichi NAAC sys-
tem, no special test signals are used;
rather, actual program material signals
are used. Hence, the phase difference
between the signals in the left and right
channels cannot be compared, since the
two channels don’t carry identical pro-
gram information, let alone in-phase
signals. Within the same channel, how-
ever, if two gap/coil combinations read
the contents of a given channel, the sig-
nals will be identical and, if azimuth
alignment is perfect, in-phase.

Operation of the NAAC system is il-
lustrated in Fig. 2. A dual-core play-
back head ““reads” two signals from the
same track. One signal corresponds to
information on the upper half of the
track, the other to information on the
lower half. Each signal is then passed
through a bandpass filter, which selects
the portion of the spectrum that’s most
appropriate for phase comparison.

Because very-low-frequency signals
won’t differ appreciably in phase, even
if azimuth is off, they cannot be used as
a sensitive phase-comparison indicator.
Nor will very-high-frequency signals
meet the proper criteria, since they
might appear to be in-phase when, in

FOR ONE STEREO CHANNEL

4
BANDPASS
FILTER
¥
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STANDARD CORE CONSTRUCTION

fact, they could be out-of-phase by one
or more complete cycles.

The filters represented in Fig. 2 were
designed to avoid the frequency ex-
tremes but to provide sufficient band-
width to ensure a high probability of in-
band signal with normal program
material. It’s important at this point to
emphasize that Nakamichi’s NAAC
system operates with actual musical
program material, read by the split head
during playback of any tape, whether
recorded on the same or any other cas-
sette deck. Since no special test signals
are needed for system operation,
NAAC is virtually universal in
application.

Having been filtered, the signals pass
through squaring circuits and then
through a precision phase comparator
that extracts any phase error that exists
between them. Any error signal gener-
ated at the output of the phase compara-
tor is amplified and used to drive a servo
motor that readjusts orientation of the
playback head until the error
disappears.

The system is designed so that when
power is first applied to the cassette
deck, the playback head automatically
orients to a normally correct position,
as it might be in a standard fixed-head
cassette deck. As soon as any program
material is read by the two-part play-
back head, the NAAC system comes
into play and continuously tracks azi-
muth status and readjusts head orienta-
tion for as long as a tape is being played.
When program material lacks informa-
tion in the frequency range of the phase-
comparator circuit, playback head ori-
entation ‘“‘freezes” in the last adjusted
position until new program material is

More Details. Development of NAAC
made it possible for Nakamichi to de-
sign an auto-reverse transport function
into the Dragon that optimally plays
back tapes in both directions. The sys-
tem guarantees full frequency-response
reproduction from any tape that has the
potential to deliver such reproduction,
regardless of whether the tape was re-
corded on the Dragon or any other cas-
sette deck.

In the interesting technical paper
concerning development of the NAAC
system and other features incorporated
into the Dragon, Nakamichi points out
that errors in response, such as those
caused by incorrect azimuth, are further
accentuated when sliding-band noise-
reduction systems (Dolby B and C and
even linear-companding systems like
the dbx) are used. With such noise-re-
duction systems becoming increasingly
popular, it becomes even more impor-
tant that proper azimuth be maintained.
Nakamichi’s solution to the problem is,
as usual, a most sophisticated and in-
ventive one.

Future Outlook. Interestingly, even as
the audio industry is about to enter the
digital age, researchers are still working
on improving the analog cassette deck.
This is very reassuring, since the cas-
sette deck is the one analog component
likely to survive as a program source
even after digital discs have supplanted
conventional LPs. Hopefully, the lead
taken by Nakamichi in optimizing tape
head azimuth alignment will be emulat-
ed by other manufacturers of high-qual-
ity cassette and even open-reel decks—
even if this means signing a licensing
agreement with the inventors of the

sensed. NAAC system. ¢
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Fig. 2. Block diagram of automatic playback head azimuth correction system.
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Applés new
Monitor 11
- Asight for

sore eyes.

If you've been using aTV as
a monitor, perhaps you can get
a friend to read this for you:

Apple’s brand new Monitor
Il will improve your vision.

It features all the latest
ergonomic improvements in
monitor technology.

For example:

Studies have shown that
the leading cause of eye fatigue
for computer users is lack of
contrast between the displayed
characters and their background.

So we designed the Monitor
[l around a high contrast green
phosphor CRT that provides an
extremely dark background.
That means you can read text
at a lower brightness. And
that means you can be more
productive — working longer
and more comfortably.

Toward that same end, we
also gave Monitor Il a tilt screen.
So you can angle it perfectly for
your working position, without
scooting your chair around or
sitting on phone books.

And we made that screen
antireflective to reduce glare
from ambient light.

Monitor I also features
a high bandwidth video
amplifier and a high tolerance
linearity circuit. The former
keeps characters from smearing

on the screen and eliminates the
annoying “ghosts” left by a fast
moving cursor. The latter keeps
characters crisp, legible and
prevents “keystoning” right up
to the edges of the display. Both
add up to superior display of
80-column text and extremely

Sereen tilts for
best working position.

Antireflective screen. /

Interior of CRT is etched to reduce

glare and improve crispness.

Fits perfectly atop the Apple lle.

accurate graphics.

Designed as the perfect
system partner for the Apple”lle
Personal Computer, Monitor 11
requires no monitor stand. Its a
perfect fit, aesthetically as well
as technically. So it’s pleasing to
the eye even when it's turned
off. See for yourself.

At your local authorized
Apple dealer.
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NowApple |

plots color.

Since color graphics are
becoming ever more important
in business, we've been hearing
more and more calls for a color
plotter as reliable as an Apple.

Here itis:

Apple's new Color Plotter
can generate all kinds of presen-
tation graphics, engineering
drawings or anything else you
have to illustrate in up to eight
brilliant colors.

And it can perform its art on
any size paper up to 11" x 17"
Or, with optional transparency
pens, it can draw right on
transparent film for overhead
projection.

Measuring just 4.8"H x [6"W
x [2"D, its the smallest four-
color, wide bed color plotter you

can buy — about half the size
of conventional flatbed
plotters. So it takes up
less space on your
desk and can easily be

) High tolerance

4t linearity circuit.

_ High bandwidth

video amplifier

Am\kC'lre is a service mark of Apple Computer Inc

moved to someone else’s desk.
There are two color plotter
accessory kits to choose from
to assure a perfect marriage with
your Apple [l or lle,or Apple I1L.
Each kit comes with eight
color pens — red, blue, green,
black, burnt orange, gold, violet
and brown. Plus a starter
package of plotter paper. Plus
all the manuals, documentation
and cables appropriate to

L

Carry onwith

Carry-In

No matter how long you've
owned your Apple system,
you can now get a long term
service contract at a very
reasonable cost.

AppleCare Carry-In Service
is a service plan that will
cover most Apple-branded
components in your system
for one full year.

It covers an unlimited
number of repairs and is
honored byover 1500 authorized
Apple dealers nationwide.

Apple-trained technicians
assure you of the highest quality
service, fast — in most cases less
than 24 hours.

your particular kind of Apple.
So you can get up and coloring
right away.

Apple also offers a complete
selection of 24 different pen
packages — so you can choose
whatever colors you need in a
variety of widths for a variety of
applications and media types.

As you might expect, all of
the above is available at many

of our authorized Apple dealers.

C'lrry—ln Service is 1deal
for anyone who needs to
know ahead of time the cost of
maintenance for their system.
So check out the details —
vou'll find it’s the lowest cost
health plan an Apple can have.

|
|

»ple Computer Inc., 20525 Maviani Ave., Cupertino, Caltf 95014, Fortheuutwnnd dealer nearest vou, ui” (800) 538-9696. © 1983 Apple Computer Inc. |

Circle No. 35 on Free Information Card
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How ac line surges, brownouts
spikes, and noise can cause
computer “‘crashes’’ and data errors

By Francis J. Stifter*

Ac power line problems haunt the per-
sonal computer user in many subtle
ways. Program difficulties are some-
times the result of programmer inepti-
tude, but they can also be traced to ac
power irregularities. For example:

¢ That ingenious game that you've just
created develops bugs after a few perfect
copies have been printed for the com-
puter club. A computer error? More
likely, it’s caused by interaction over the
power line between the printer and
computer.

® Your computer had major repair
work a few months ago, but it seems
some minor chip fails every couple of
weeks. Poor computer design? Probably
not. Damage from a high-voltage spike
may have destroyed some components
immediately, while degrading others to
the point where they failed when the
next minor power spike occurred.

® On a hot day, even with an air condi-
tioner running, your computer ‘‘acts
up.” Heat-sensitive equipment? Unlike-
ly. Heavy air conditioning loads accom-
panying summer heat often give rise to
brownouts—evidenced by temporary
low voltage conditions and increased
power-line disturbances.

Most computer manufacturers design
their equipment to operate with the ac
power normally supplied by your
friendly neighborhood utility. Howev-
er, abnormal power conditions occur on
occasion, causing grief, despair and sad-
ness in computer country. In this arti-
cle, some of the most common power-
related computer problems will be

*President
Electronic Specialists, Inc.
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examined and ways of alleviating them
will be shown.

Fower Line Noise and Hash. Com-
puter “glitches,” as contrasted to out-
right equipment damage, are usually
caused by electrical system noise—
which travels under many different
guises. On TV receivers, power line
noise is frequently (and erroneously)
called “snow.” On radios, it is some-
times called “static.” Electrical noise is
also often referred to as ‘*hash,” “‘power
glitches,” or “‘power pollution.” Hash
was a term used in the early days of ra-
dio and audio to describe continuous,
dense noise, and it is still used by some
engineers and technicians for particu-
larly oppressive noise conditions.

Electrical noise is impressed on the
power lines in several ways. These noise
sources can be classified as RFI (radio
frequency interference), EMI (electro-
magnetic interference), and conducted
interference. Regardless of the source or
the mechanism through which the in-
terference is impressed on the line, the
net effect on computer behavior spells
trouble.

Power-line noise can scramble the
output of a computer, whether it’s to a
disk drive, printer, or other peripheral.
Figure | shows what might happen if
such noise got mixed in with the output
to a printer.

The reason for the garbled characters
is that the binary representation of char-
acters is nothing but a string of Os and 1s
and changing just one of those digits to
the other one changes the character.
For example, the binary representation
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“I built this 16-bit
computer and saved money.
Learned a lot, t00.”

Save now by building the Heathkit H-100
yourself. Save later because your computer
investment won’t become obsolete for
many years to come.

Save by building it yourself. You can save hundreds of
dollars over assembled prices when you choose the new
H-100 16-Bit/8-Bit Computer Kit — money you can use
to buy the peripherals and software of your choice.

H-100 SERIES COMPUTER SPECIFICATIONS:

USER MEMORY: DIAGNOSTICS:
128K-768K bytes ™ Memory self-test

MICROPROCESSORS:  ©Onpower-up o
16-bit: 8088 AVAILABLE SOFTWARE:
8-bit: 8085 2-DOS (MS-DOS)

DISK STORAGE: CP/M-85

e Z-BASIC Language
-in st
e Microsoft BASIC

320K bytes/disk g ol
SuperCalc
KEYBOARD: WordStar
Typewriter-style; MailMerge
95 keys,13 Data Base
function keys, Manager
18-key numeric pad Most standard
GRAPHICS: 8-bit CP/M

Always in graphics mode. Software
640h/225v resolution;
up to eight colors

are available*~

COMMUNICATIONS:
Two RS-232C Serial
Interface Ports and
one parallel port

%128K bytes standard. *=Optional.

¢ 1L° - o

The H-100 is easy to build — the step-by-step Heathkit
manual shows you how. And every step of the way, you
have our pledge —“"We won'tlet you fail” Help is as close
as your phone, or the nearest Heathkit Electronic Center.

And what better way to learn state-of-the-art computing
techniques than to build the world’s only 16-bit/8-bit
computer kit? To run today's higher-speed, higher-per-
formance 16-bit software, you need an H-100. it makes a
significant difference by processing more information at
faster speeds.

Dual microprocessors for power and compatibility. The
H-100 handles both high-performance 16-bit software
and most current Heath/Zenith 8-bit software.

Want room to grow? The H-100’s standard 128K byte
Random Access Memory compiement can be expanded
to 768K bytes — compared to a 64K standard for many
desktop computers.

And the industry-standard S-100 card slots support
memory expansion and additional peripheral devices,
increasing future upgradability of the H-100.

High-capacity disk storage, too.The H-100's 5.25" floppy

disk drive can store 320K bytes on a single disk. The

computer also supports an optional second 5.25" and

external 8" floppy disk drives. And an optional multi-
megabyte internal Winchester disk drive
will be available in the near future.

The H-100 gives me the
for my computer dollar!
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Critical circuits are pre-assembled, making the H-1€0
easier and faster to build!

Want beautiful high-resoluticn graphics? You can create
extensive charts, drawings, craphs and symbols te meet
your needs — us ng the H-100's bit-mapped grephics
and its 640 x 225 pixel video display.

The H-100 gives you tota communications flexability.
Three interface ports let you plug in dot-matriz and
letter-quality prinzers, as wzll as other peripherals.

Compare th2 H-100’s exceptional capabilities-
with other deskiop computars:

1BM
Heathkit Personal Apple
‘COMPUTER: H-100 Computar n
MICROPROCESSORS:
16-bit: 8088 8088 =
8-bit: 8085 - 6502
RANOOM ACCESS MEMOFY:
Minimum: 128KB 16KB 128KB
Maximum: 768KB 576KB 258KB
FLOPPY DISK STORAGE:
Per Oiskette: 320KB 320KB 143KB
Maximum Internal: 640KB - 640KB 142K8
8" Floppy Suppont: Standard . —
EXPANSION SLOTS: Five $-100 Five (three Eight
(four available) available)
1/0 PORTS:
Parallel: 1 Optiona -
Serial: » 2 Optiona L §
VIDED DISPLAY:
Line Columns 25x 80 25x 800 24+ 8)
Pixels Colors 640 x 225 640 x 200 560z 192
(8 colors), (2 colors) (16 czlo-s)
320 x 200
(4 colorg
OPERATING SYSTEMS: CP M-85, CP M-8¢€ Apple SIS

2-00S (MS-003)  PC-00S (MS-DOS)
UCSD P-Sydem

Information current as of £/31/82. =#+Ezternal disk storage available saor.

Learn by building. When you tuild and operate the H-100,
you learn more about this soohisticatec computer sys-
tem and its unique 16-bit/3-bit software capabil tizs.

Circle No. 28 on Free Information Card

ADANAL O]

Learn frcm outstanding documentation One of the most
important parts o° any compufer system is documen-
tation — and Heatnkit docamentetion is among the in-
dustry’s best. Ourinstruction and operazing manuals are
fully detailed, in the world-famcus Hea:hkit tradition.

Learn by doing. Many of our seftware programs come
with a complete set-up end operating manual. More
complete than most otner software documentation, each
manual not only tells youwhat tre prcgram will do — it
shows you the easies: way to accomplish each task.

We back you all the way. \Vith Heathkit computer prod-
ucts, tecnical assistence and expertise is as close as
your telephone — or the 1earest Heathkit Electronic
Center.¥ Complete technical assistance and service is
available at over €0 locations nationwide.

Buy from a leader. When you choose a Heathkit com-
puter, you get the backing and reliability of the world’s
leader in quality electronic kits far over 50 years! You
can courtt on us for quelity, service. reliability and value —
at kit prices that give you more computer for your dollar!

See the H-100 in action. Visit your nearby Heathkit Elec-
tronic Center, which
has the world's first
16-bit/8-bit computer
kit, peripherals and
coftwere programs on
cisplay. See your tele-
ghone white pages for
tne nearest store loca-
tion. Gr mail the cou-
con today for a FREE,
fall-color Heathkit

Always in graphics mode, you computer catalog.

can control each of th2 H-1C0’s
144,000 screen dots! (Color
graphics optional)

CLIP COUPON AND MAIL TODAY TO: Dept. 310-104
Heath Company, Dept. 310-104
Benton Harbor, M| 49022

Please send my FREE Computer Catelog, wirh details on
the new 16-bit/8-bit H-100 Comnpute~ K t, today!

Name -
Address
City

CP-218R

“Heathkit Electronic Centers are umits o Veritechnology Electronics Corporation.
Heath Compzny and Veritechnalogy El2ctronics Corporatson are subsidiaries of
Zenith Radic Corporation. Prices, praduct availability and specitications are
subject to change without notice

Heathkitms
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| payroll figures.

| er, computers located in severe-noise

in the ASCII system for the letter A is '
100 0001 (65 decimal, or 41 hex). If a
noise spike changed the binary to 100
1001, the character would be an I (73
decimal, 49 hex). Thus, noise that gets
into a computer system can easily be in-
terpreted as data and becomes confused
by the system with the data that was
originally there.

Of course, noise can introduce an un-
wanted bit anywhere in the processing
train. Commands may be modified, in-
termediate computations may be affect-
ed, or instructions from an incorrect
memory address may be retrieved. Er-
rors can be trivial or serious; they may
merely be a nuisance in a game situation
or they may gravely affect a company’s

Noise typically enters a computer
through its power supply. A bare bones
power supply system is shown in Fig. 2.
Ac power is applied to the primary

winding of transformer T. The second-
ary voltage is rectified by diodes D/ and
D2, and a high-value electrolytic filter
capacitor, C, is used to smooth the rip-
ple. Rectified, filtered dc voltage is
passed through a regulator, holding
voltages to values required by the com-
puter circuits. A portion of any noise
impressed on the power line's sinewave
voltage will pass through the trans-
former and rectifiers when they con-
duct. Electrolytic capacitors used for
filtering have a very large series induc-
tance, effectively rendering the capaci-
tor useless for filtering high-frequency
noise. Regulators, being low-frequency
devices, may pass some of this noise
directly through to the microcomput-
er’s dc supply system. Once there, an
occasional noise pulse may alter the
state of a logic circuit, creating a
computer error.

Modern computers have input-noise
filtering and spike suppression, so most
power-line noise is attenuated suffi-
ciently to prevent logic errors. Howev-

environments may encounter some in-
terference. Unfortunately, some homes
contain enough appliances, typewriters,
and tools to also qualify as severe envi-
ronments. Offices and factories are even
more likely to present a severe power
pollution environment.

Radio frequency interference (RFI)
that adversely affects computers can be
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caused by CB radios, police or taxi radi-
0s, broadcast radio and TV stations, or
other broadcasting services. RFI can
also originate from medical diathermy
equipment, neon or arc type lights, and
welding shops. Spherics, such as light-
ning or electrical discharge between
clouds of sand or snow, also generate
considerable RFI. Motors, electric
switches, and other devices that inter-
rupt current usually generate RFI, al-
though only very large motors or power
station switching gear generate enough
radio frequency energy to pose interfer-
ence problems for computers.

Acting as antennas, the power com-
pany’s lines pick up the r-f interference
and conduct the energy in all directions.
Some of this interference ultimately
finds its way to the wall socket behind
your computer desk. Any radio-fre-
quency energy that passes through the
computer’s input filter and transformer
may be responsible for changing logic
states in the computer circuits.

RFI below about 6 or 8 MHz (which
includes the entire AM broadcast band
and extends well beyond it) can directly
affect computer logic gates, while high-
er frequencies can easily be detected by
any of the many diodes found in a com-
puter and then enter logic circuits to
create errors.

Electromagnetic interference (EMI)
is created when magnetic fields enve-
lope the ac power lines. Perhaps the
greatest source of EMI is lightning and
other spherics, where large magnetic
fields set up by the discharge current
generate considerable EMI on power
lines. Other EMI sources are welders,
electric staplers, and solenoid-operated
equipment such as vending machines
and time clocks. Once on the power
lines, electromagnetically created inter-
ference is conducted throughout the
system, gradually diminishing in
strength as it travels from its source.

Conducted interference is noise ap-
plied directly to power lines by appli-

waAAALamericantadiohistornv.com e

ances, tools, motors, and other electri-
cal devices. The noise is conducted from
these sources throughout the wiring of
the room, office, building, and neigh-
borhood. The noise level is gradually at-
tenuated as the noise is conducted away
from the interference-generating
source, but it may still be troublesome
hundreds of feet away.

Power company transformers usually
attenuate noise voltages considerably,
so that noise is likely to be confined to
the area where it is produced, within the
bounds of local transformers. Noise at
an extremely high level, such as that
from welders, power company switch-
gear, or spherics, may still retain suffi-
cient energy to create interference after
passing through several transformers.

So-called “‘clean” or ‘“dedicated”
lines, brought out from a circuit-break-
er box and up to a computer, usually do
little more than add some additional
power-line length for noise to travel.
Actual interference reduction by a dedi-
cated line is minimal unless the line is
connected to the power-transmission
lines through a separate “‘dedicated”
transformer. Such an installation is very

expensive. Dedicated lines are useful,

though, in isolating computer equip-
ment from the damage that can be
caused by low-voltage situations or no-

voltage (as in the case of a circuit break- |

er opening) situations. Operating a
computer from the same line that’s used
by an air conditioner or electric heater
should be avoided.

Interaction between system compo-
nents occasionally causes computer er-
rors. Disk drives, dot-matrix printers,
or impact printers may generate suffi-
cient noise to cause errors; since they

Computers & Electronics
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“Radio Shack’s TRS-80 Model 100
IS an amazing machine.”

—Byte Magazine, Page 34, May 1983

“When | consider the unheard-of abilities contzined in this small, uncer
$1000 package, | must rate the Model 100’s performance “axcellent.”

“It is the first nortable computer
we’ve seen that’s both
practical and affordable.”

—Popular Computing,
May 1983

—InfoWorld, June 27, 1983

“It can do all of the things that one
of the new irtegrated systems
on much larger machines can do.”
—Computers & Electronics,
May 1983

The Computer That’s Taking America by Storm is

Radio Shack’s 799 Micro Executive Workstation”

More and more people are finding it easy to make friends
with our TRS-80 Model 100 portable computer. Maybe it’s
things like a full-size keyboard, a built-in modem and an
8-line by 40-character display. Or is it? Byte magazine said,
*On top of the impressive collection of hardware that makes
up the Model 100 is an equally impressive collection of
software.” Indeed, the TRS-80 Model 100 is the only com-
puter with five built-in programs. Use it as a personal word
processor, address book, appointment calendar, telephone
auto-dialer and communications terminal.

And Basic Computing says Model 100’s BASIC language
“. .. gives perhaps the most accurate transcendental math-
ematical functions in any computer.” In its May, 1983 issue,

Radio fhaek

The biggest name in little computers®
A DIVISION OF TANDY CORPORATION

Money magazine said “. . . the Model 100 is so packed with
goodies that it could well become the machine of the year.
Just the fact that someone who knows absolutely nothing
about computers can sit down . . . and in less than 10 min-
utes be writing letters on it puts it in a class all its own.” Read
enough? Then get your own TRS-80 Model 100 at your
nearest Radio Shack Computer Center or participating store
or dealer!

r
NEW! 1984 TRS-80 CATALOG! Send for your free copy.

Mail to: Radio Shack, Dept. 84-A-676
300 One Tandy Center, Fort Worth, Texas 76102

Name
Company
Address
City
Telephone

Prices apply at participating Radio Shack stores and dealers

Reprinted with permission from: Basic Computing, May 1983, pp. 41-42, ©80-Northwest Publishing, Inc.. Byte Magazine, May, 1983 pp. 14-34, Corputers & Electronics, May 1983 pp. 51-55, ©Ziff-Davis Publishing
Company; InfoWorld, June 27, 1983, pp. 66-69, Copyright 1983 by Popular Computing/Inc., a subsidiary of CW Communicaticns, Inc.; Money, May 1983, pp. 154-158, ©Time, Inc.; Popular Computing, May 1983,

pp. 86-165.
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JThe New

Heath/ Zenith

8/16 Bit Desktop Computer

® 16-bit/8-bit dual microprocessors!
S-100/1EEE 696 expansion bus!
Dual 320K-byte 54" floppy disk
drives!

128K RAM expandable to 768K!
640 X 225 pixel video screen!

Color capable!

Two serial/one parallel I/0 ports
High-power switching supply

That’s what Zenith Data Systems
highlighted in its initial announcement
of a new series of personal desktop com-
puters. It was exciting news, and about
time! After all, how long could ZDS and
its sister operation, Heath, run with
their workhorse 8-bit-CPU H/Z-89/90
desktop models in today’s volatile com-
puter world? There’s a limit to how
many refinements can be made toa 1979
model, you know—a single built-in soft-
sector disk drive here, and additional se-
rial port there, a green-phosphor screen
option, etc. Enough already!

The arrival of a tan/earth-brown-en-
cased ZF-120-22 Zenith machine was
therefore almost cause for an editorial
party. This was obviously ZDS’s and
Heath’s new flagship computer. Will it
run IBM PC software? Will it also han-
dle the mountain of software both
HDOS and CP/M, used in its older
computer models? Is its graphics capa-
bility truly HiRes? How readily can ex-
pansion and enhancement be made?
And where is the kit version (it came a
few months later) that can save one al-
most $1000 against a $3599 factory-
wired cost?

Here is a report on our experiences
with the two models that answer the
foregoing questions and likely many
others that you have.

Distinguishing Features. Though the
H/Z-120 computers examined here fea-
ture monochrome 12”-diagonal green-
phosphor screens, you can also choose
amber or white at the same price (make
mine amber, please). A color monitor
can be added as a second display, re-
quiring the addition of two sets of color
video RAM chips to get RGB output
signals. (Another H/Z model, a low-

4

View of the iterior of the H/Z 120.
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profile one without a built-in CRT, is
available, too, should one want color
only at the onset.)

The Heathkit version is a clone of the
ZDS model with two exceptions. (1)
Whereas the Zenith model comes sup-
plied with two built-in disk drives, the
standard Heath has one drive with pro-
visions for an optional built-in second
one. Drives are soft-sector, naturally,
and are dual-density, dual-side types.
(2) The kit version meets the more strin-
gent FCC Class-B r-f interference stan-
dards for home use, whereas the fac-
tory-assembled Zenith has a Class-A
designation for commercial environ-
ment locations. The kit’s lower r-f radi-
ation was largely achieved by spraying
conductive paint on the inside sections
of the case, a manufacturing procedure
that I was told would soon be applied to
the ZDS machines.

Most desktop personal computers
nowadays use either the manufacturer’s
own bus design or an adaptation of a
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popular bus structure for system expan-
sion with optional special-purpose
hardware. In the H/Z-100 series, the
means of expansion is the popular S$-100
(standardized as the IEEE 696) bus.
Five slots are built into the computer,
but only four are usually available for
expansion, since one must be occupied
by the floppy disk drive controller card,
while another slot would be used for a
hard-disk controller if one uses a Win-
chester drive. Into the remaining un-
used slots can be plugged any combina-
tion among hundreds of expansion or
enhancement off-the-shelf S-100
boards: I/0 port, digital vocalizer, A/D
and D/A, and other special-purpose S-
100 cards.

Inside the cabinet is a powerful col-
lection of hardware, starting with the
8085 8-bit and 8088 16-bit microproces-
sors. The system can address up to 1M |
byte of memory, including 768K of
user-addressable RAM. Three banks of
64K of RAM each (192K total) are re-

Computers & Electronics


www.americanradiohistory.com

served for the red, green, and blue video
banks for full-color display operation
Sockets are provided on the computer’s
main board to expand on-board RAM
from the 128K supplied to 192K. Fur-
ther memory expansion is via plug-in
memory cards.

The three 1/0 ports supplied (two se-
rial and one 8-bit Centronics parallel)
make it possible to connect into the sys-
tem a variety of printers, modems, plot-
ters, etc. A fourth light-pen input port is
not presently supported with software.

An integral 12” diagonal-measure-
ment white, green, or amber CRT in the
all-in-one systems displays alphanu-
meric and other characters on-screen in
a 5 X 9 matrix. The character set ix
“soft” programmed, giving the user the
opportunity to dynamically redefine it
as desired, and alternate character sets
are available with software.

One of the nicer features built into the
machine is its bit-graphics capability

October1983

With this feature, one can display high-
resolution (225 lines of 640 dots) mono-
chrome and, optionally, full-color
graphics in two and three dimensions.
Each of the 144,000 screen pixels is indi-
vidually addressable and can be as-
signed any one of eight possible colors.
Furthermore, text and graphics can be
mixed on the same screen. Installing the
color video RAM option alsc enables
the built-in CRT screen to display up to
eight levels of intensity.

The professional-style QWERTY
keyboard has the usual special-charac-
ter and special-function keys required
for computing. It also has a HELP key
that’s used by some software to guide
the user through the helpful “menus”
and a LINE FEED key that moves the
cursor down one line, without generat-
ing a carriage return, for continuing en-
try beyond the 80-column width of the
video display in software that doesn’t
have automatic wrap. Additionally,

there are insert/delete character (1/D

CHAR) and insert/delete line (INS/DEL |

LINE) editing keys.

Located on the numeric keypad to the
right of the main keyboard are the
cursor contrcl keys (HOME, left, right,
up, and down). Their functions are
available directly, instead of having to
use a shift key to access them.

With one drive slot empty in the H-
120 kit, the buyer has the option of fill-
ing it with a second identical Tandon

TM-100 320K-byte floppy drive or an |

11M-byte mini-hard-disk drive. The
drive controller, based on a popular
Western Digital design, is capable of
handling up to two 5% " and two exter-
nal 8” floppy drives. The wired Zenith
system has a model available with the
built-in Winchester drive in place of the
second floppy for an additional $2000.
Rounding out the system’s basic
hardware is a hefty and highly efficient

switching power supply that’s capable |

T——
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Learning electronics
IS 1O pichic.

4

At any level it takes
work and a few

sacrifices. But with
CIE,it’s worth it.
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Whoever said, “The best
things in life are free] was writing a
song, not living a life. Life is not
just a bowl of cherries, and we ail
know it.

You fight for what you get. You
get what you fight for. If you want a
thorough, practical, working knowl-
edge of electronics, come to CIE.

You can learn electronics by
spending some hard-working time
at home. Or, would you rather go
bowling? Your success is up to you.

At CIE, you earn your diploma.
It is not handed to you simply for
putting in hours. Butthe hoursyoudo
put in will be on your schedule, not
ours. You don’t have to go to a class-
room. The classroom comes to you.
Why electronics training?

Today the world depends on
technology. And the “brain” of
technology is electronics. Every
year, companies the world over are
finding new ways to apply the
wonders of electronics to control
and program manufacturing,
processing...even to create new
leisure-time products and services.
And the more electronics applica-
tions there are, the greater the need
will be for trained technicians to
keep sophisticated equipment finely
tuned and operating efficiently.
That means career opportunities in
the eighties and beyond.

Which CIE training fits you?

Beginner? Intermediate?
Advanced? CIE. home study courses
are designed for ambitious people
at all entrv levels. People who may
have:

1. No previous electronics knowl-
edge, but do have an interest in it;
2. Some basic knowledge or experi-
ence in electronics;

3. In-depth working experience or
prior training in electronics.

You can start where you fit and
fit where vou start, then go on from
there to vour Diploma, an Associate
Degree if vou want it, and career.

Many people can be taught
electronics.

There is no mystery to learning
electronics. At CIE. you simply start
with what you know and build on it
to develop the knowledge and tech-
niques that make you a specialist.
Thousands of CIE graduates have
learned to master the simple prin-
ciples of electronics and operate or
maintain even the most sophisti-
cated electronics equipment.

CIE specializes in electronics.

Why CIE? CIE is one of the
largest independent home study
schools that specializes in electron-
ics. Nothing else. CIE has the elec-

tronics course that’s right for you.

Learning electronics is a lot
more than memorizing a laundry list
of facts about circuits and transis-
tors. Electronics is interesting! It is
based on recent developments in the
industry. It’s built on ideas. So, look
for a program that starts with ideas
and builds on them. Look to CIE.
Programmed learning.

That's exactlg what happens
with CIE’s Auto-Programmed®
Lessons. Each lesson uses famous
“programmed learning” methods to
teach you important principles. You
explore them, master them complete-
ly, before you start to apply them.
You thoroughly understand each
step before you go on to the next.
You learn at your own pace.

And, beyond theory, some
courses come fully equipped with
electronics gear (the things you see
in technical magazines) to actually
let you perform hundreds of check-
ing, testing, and analyzing projects.
Experienced specialists work
closely with you.

Fven though you study at home,
you are not alone! Each time you
return a completed lesson, you can
be sure it will be reviewed, graded,
and returned with appropriate
instructional help. When you need
additional individual help, you get
it fast and in writing from the
faculty technical specialist
best qualified to answer
your question in terms
you can understand.

CIE offers you an Associate
Degree.

One of the best credentials you
can have in electronics — or any
other career field —is a college
degree. That’s why CIE gives you
the opportunity to earn an Associate
in Applied Science in Electronics
Engineering Technology. Any CIE
career course can offer you credit
toward the degree...more than half
of the number needed in some cases.

You can also prepare for the

overnment-administered FCC

Federal Communications Commis-
sion) Radiotelephone License,
General Class. It can be a real mark
in your favor...government-certified
proof of your specific knowledge
and skills.

Today is the day. Send now.
Fill in and return the postage-
free card attached. If some ambitious
person has removed it, cut out and
mail the coupon. You'll get a FREE
school catalog plus complete infor-
mation on independent home study.
For your convenience, we'll try to
have a CIE representative contact
you to answer any questions you
may have.
Mail the card or
the coupon or write
CIE (mentioning the
name and date of
this magazine) at:
1776 East 17th
Street, Cleveland,
Ohio 44114.

PE-96

Cleveland Institute of Electronics, Inc.

1 Cl

ClIF. school catalog. .

1776 East 17th Streer, Cleveland, Ohio 4414
Accredited Member National Home Study Council

YES...I want to learn from the specialists in electronics — CIE. Send me my FREE

.including details about the Associate Degree program...
plus my FREE package of home study information.

MAIL TODAY!
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Print Name _

Address Apt.

Citv. State Zip =
Age  AreaCode/Phone No. /

Check box for G.1. Bill bulletin on Educational Renefits: [ Veteran (J Active Duty
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of delivering more than enough power
to drive the computer and any extra S-
100 cards that might be installed in it.
The system’s cooling fan is built into the
power-supply module.

Software. With the exception of a
“Customer Demonstration Disk,” no
software is included in the H/Z-120’s
basic price. For our evaluation, we used
an 8/16-bit software package consisting
of CP/M-85 operating system (stan-
dard 8080 CP/M tailored to take full
advantage of all the features of the 8085
microprocessor), a Z-DOS operating
system for the 16-bit 8088 processor, an
MBASIC interpreter programming lan-
guage for CP/M, a Z-BASIC interpret-
er for Z-DOS, and a Microplan elec-
tronic spreadsheet.

Z-DOS is a version of Microsoft’s
MS-DOS operating system written for
Heath/Zenith computers and is similar
to the PC-DOS operating system used
in the IBM Personal Computer.
Though the two operating systems have
the same origin and are basically the
same in terms of features, IBM software
is not compatible with the 100 Series
computers and vice-versa. During our
use tests, we were able to DIR (directory)
some disk software written for the IBM
PC as well as for other computers writ-
ten under MS-DOS. We were unable to
RUN any of them, however.

MBASIC, from Microsoft, is an en-
hanced disk BASIC programming lan-
guage that has become more or less
standardized. Z-BASIC, also by Micro-
soft, offers more power in terms of
graphics and color selection.

Manuals. Supplied with the H-120
computer is a very impressive set of user
manuals. The least technical is the Z-
100 User’s Manual in looseleaf binder.
Contained in its 300 or so 812" X 117
pages is a superficially technical over-
view of system operation, written with
the beginner and nonprogrammer in
mind but containing much information
useful to experienced computer users
who are new to 100 Series computers.
With this manual comes a 5%4" soft-
sectored ‘‘Customer Demonstration
Disk” on which are programs, written
under Z-DOS and Z-BASIC, that dem-
onstrate the computer’s graphics art-
work and mixed text and business
graphics capabilities.

The User’s Manual, basically Z-DOS
oriented, includes sections devoted to
CP/M-85 and programming languages
(including BASIC). One of 12 appendi-
ces details configuring procedures for
customizing the system for different
printers (a greatly simplified procedure
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that takes less than two minutes to per-
form with most popular printers). An-
other gives step-by-step details for con-
verting software written for Heath’s
H-89 computer for use in the 100 Series.

For more serious users who have
hardware and software experience,
Heath also provides the Z-100 Techni-
cal Manual, which is divided into sepa-
rate Hardware, Appendices, and Boot
ROM Source Listings volumes.

Kit Assembly. Although the H-120is a
complex electronic device, it’s a very
easy kit to assemble and get up and run-

The remaining work basically involves
installation of the various boards and
subassemblies on the chassis, mounting
the disk drive(s) and video display tube,
etc. All subassemblies interconnect via
factory-prepared cables.

Assembly time is brief, considering
the complexity of this computer and our
previous experience in assembling the
much less complex Heath H-89 com-
puter. Our assembly time of about 10
hours included about two hours spent in
locating and rectifying a fault on the
disk drive controller card. Normally,
troubleshooting a card as complex as

ning. Very little electronic assembly is
required. The extremely complicated
main board, on which are located virtu-
ally all of the main computer circuit de-
vices (8085 and 8088 CPUs, support
chips, first 128K bytes of user RAM,
sockets for the 192K option, S-100 ex-
pansion bus and drivers, I/0 port elec-
tronics, and more) comes factory as-
sembled and tested.

Similarly, the video logic board
comes assembled and tested, with emp-
ty sockets to accommodate the two ad-
ditional 64K banks of RAM required to
provide color capability. Finally, the
power supply with built-in cooling fan is
a preassembled drop-in module with
even the power-distribution cable con-
nectors installed.

What’s left for the kit builder to do
consists of assembling the video deflec-
tion board, disk drive controller card,
and a small calibration board that’s
used for setting up the drive controller.

yanapa anaricanracliobicton g A

Three 1/0 ports are on the rear.
e - — ]

the drive controller is a task best left to
Heath factory service, but our working
Zenith Z-120 computer helped us local-
ize a faulty IC,

We’re impressed by how well all the
mechanical elements in this kit fitted to-
gether. Not once did we have to force
parts into alignment for insertion of
hardware. And the quality of the me-
chanical parts was excellent through-
out. In particular, the bottom plate,
which supports the entire computer, is
made of heavy-gauge steel and has cap-
tive nuts that simplify mounting of
subassemblies. The only tools required
for assembly were soldering iron,
longnose pliers, diagonal cutters, a cou-
ple of screwdrivers, and a hex driver set.

User Comment. Powerful, fast, versa-
tile, and attractive-looking, the Zenith
computer system is first and foremost a
small-business or professional machine.
Moreover, the machine is ideally suited

Computers & Electronics
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for customized applications. The
Heathkit model, in turn, with more than
half the machine pre-built by Heath and
with a substantial price advantage,
should appeal to technical enthusiasts
and technical training institutions.

Heath/Zenith went its own way with
this design. It’s not a clone of some oth-
er successful or popular design, nor a
simple upgrade of a model in its line.
“Doing it my way” has its pitfalls,
though. Not being at all software or
hardware compatible with the popular
IBM PC—the ports, interrupts, disk
controller, and video are all differ-
ent—Heath/Zenith offers alluring al-
ternatives. The many S-100/1EEE 696
hardware additions available, the tradi-
tionally fine software support given by
Heath/Zenith and third-party suppliers,
and the vastly superior video capability
of the H/Z computers give these desk-
toppers a strong identity all their own.

Having an 8085 alternate processor is
also a positive factor since owners of
software for H/Z-89 8-bit computers
can use much of their existing software
immediately. I say ‘‘much of” simply
because such portability is limited to
software that was developed with 8080-
CPU code for the Z-80 CPU-based old-
er computers. Software that took ad-
vantage of the Z-80’s additional instruc-
tions cannot be used, however. Thus,
you can use H/Z-89 Wordstar, Mail-
Merge, SuperCalc, D-Spool, CBASIC,
Pearl 3, and a host of other software you
might own on soft-sectored disks. But
you couldn’t use H/Z’s 8-bit Condor,
RTTY, or Peachtree accounting
packages.

There is a considerable amount of 16-
bit software immediately at hand,
though, so that in most cases one
shouldn’t feel deprived. For example,
Peachtree alone has 16 accounting
packages designed for H/Z-100 Series
computers. I can quickly count 24
database management packages, too
(including Condor and Personal Pearl).
There are many word-processing and
spelling editors, also, for 16-bit opera-
tion. These include Wordstar, Peach-
text, Spellbinder, Magic Spell, Spell-
Star, Spelgud, and others. Spreadsheets
include Multiplan, SuperCalc, and
ScratchPad, among others. Add soft-
ware packages for communications,
graphics, entertainment, languages
(Forth, Fortran, and C compiler), engi-
neering, education, real estate, medical
management, legal, utilities, an
IBM 3270 emulator, et al., and you’ll re-
alize that one’s choice is very wide in-
deed. Lotus 1-2-3 is probably available
at this writing, too, adding to the more
than 230 16-bit software packages ready
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to run. (Heath, by the way, offers
Peachtree 5000 word-processing, finan-
cial-planning, and data-management
software to registered H-100 or H-120
kit owners for only $275—a $125 price
reduction.) The list grows daily, and
gaps will likely all be filled.

The H/Z-100’s ‘“‘footprint™ is re-
markably small: 380%" sq in., only
about 11% more than an H/Z-89’s. So
if space is a consideration, the all-in-one
design is an important attribute. One
does give up the comfort of a detachable
keyboard that could be easily moved
about for typing and viewing position
adjustments, though.

If you are graphics oriented, the
H/Z-100 must be considered a leader in
its power class. By reprogramming, you
can double its already high resolution to
500 lines by 640 pixels for TV-quality

monochrome pictures.

The functional keyboard was a plea-
sure to use. Notable are the extra-large
reverse-L shape of the RETURN key, the
automatic repeat, and the placing of the
cursor controls on unshifted keys in the
numeric keypad cluster. The keyboard
layout and the “‘feel”” of the keys are ar-
eas where the H/Z-100s shine.

Not to be overlooked is Zenith’s *‘on-
site” service policy and Heath’s “‘hold-
your-hand” assistance with any difficul-
ties you might encounter whether
hardware or software—now and seem-
ingly forever.

In sum, the H/Z-100 computer sys-
tems are exceptionally fine in most re-
spects, with its few shortcomings bal-
anced by very attractive design
innovations. —Alexander W. Burawa

Circle No. 91 on Free Information Card
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TECHNICAL SPECIFICATIONS

Microprocessors:

Clock Rate:

User RAM Supplied:
Maximum Working Memory:

8085 (8-bit); 8088 (16-bit).

5 MHz for both 8085 and 8088.

128K bytes, with sockets on board for additional 64K
Approx. 1M byte assigned as 768K user RAM, three

banks of 64K video RAM (192K total) for color option,
and 64K ROM (8K actually used).

1/0 Ports Supplied:

Two RS-232C serial communications, one Centronics

standard parallel printer, and one light pen.

Serial Port Features:

110-10-38,400-baud transmission rate; asynchronous

full- or half-duplex or synchronous operation; odd,
even, or no parity; 1, 1.5, or 2 stop bits.

Video Display: 12"

diagonal-measurement

integral monochrome

white, green, or amber CRT, selected at time of pur-
chase, with H-120.

Text Display Format:

24 lines by 80 columns, plus 25th line for user informa-

tion; characters formed in 5 X 9 matrix, definable to
other values using software.

Character Set:
Cursor:

Graphics Display Format:

128 characters, upper- and lower-case.

Blinking, underline, or reverse video; relative or direct
addressing.

640 X 225 (144,000) individually addressable pixels in

noninterlaced mode, 640 X 512 (327,680) pixels in op-
tional interlace mode.

Displayable Colors:

Red, green, blue, magenta, cyan, yellow, white, black;

requires optional video RAM and optional RGB video
monitor. Video RAM option can display up to eight lev-
els of intensity on monochrome video monitor.

Keyboard Features:

Typewriter-style QWERTY layout with full-size, full-

travel keys; HELP, LINE FEED, and text-editing keys; 13
user-programmable keys; separate numeric keypad
with HOME, left, right, up, down cursor-control key func-
tions available directly (no keyboard sHiFT operation re-
quired for access); automatic repeat at 11 characters
per second, plus fast repeat at about 3 X normal auto-
repeat speed; defeatable audible key click.

Disk Drive Supplied:

Single or dual Tandon Model TM-100 48 TPI, 6-ms

step-rate, 320K-byte capacity soft-sectored, double-
sided, double-density 5¥4” drives.

Controller:

Western Digital design S-100 (IEEE 696 Standard)

card; supports up to two internal 5%” and two external
8" floppy-disk drives simultaneously.

Expansion Bus:

Five 100-contact S-100 (IEEE 696 Standard) slots; one

occupied by disk drive controller card and four available

to user.

Power Supply:
fan.

Size:

wwwLamericanradiohistornv.com

Factory-assembled switching type with built-in cooling

13.5”H X 19.5"W X 19.5"D.
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Here's a s_/'mp/e technique for listing the contents of VIC-20 plug-in programs

L THOUGH there are many hooks
A on machine tanguage program-

ming, histings of professional
programs (such as those that reside in
ROM cartridges) are hard to come by
A first-hand look at pubhshed works i<
probably as valuable as learning pro
gramming techniques. Here's a way to
look into cartridge ROMs for the VIC
20, and disassemble the machine lan-
guage programs,

VIC Modification. In the operating sys.
tem of the VIC there is a power-up rou
tine that checks to see how much memao
ry is available and it any ROM s
present. If ROM is present. the routine
checks locations $A000-A00] (40960-
| 40961 decimal) for a program entry ad
dress. The ASCII characters AOCRM
appear at locations $A004-A008 When
these characters are recognized by the
computer, the ROM program is booted
in. If there is no expansion RAM or
ROM present. 3583 Bytes Available™
appears on the screen.

To examine the contents of a ROM
cartridge, it should be placed in rhe slot
on the VIC-20 afier power-up. Normal
ly. thisis not a recommended procedure
since vou could damage the cartrnidge.
To soive this problem. a separate power
switch can be inserted into the S-V line
on the VIC-20 cartridge port. Ta install
the switch (a pushbutton type is recom
mended). remove the three screws on
the underside of the VIC kevboard and
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then remove the top of the compurer.
Once mside, Took to the right rear and
vou'll sec the expansion port, which 1s a
22/44-pin edge connector (see the VIC
Reference Manual and Fig. ). Cut the
+5 Vowire lead (pin 21) and install S/
directlv 1nto the ctreust Mount the
switch on the top of the kevboard under
the power light This allows the +5-V
supply to the cartridee to he turned on
and oft. Be sure to put some spaghetti
insulation (any kind will do) on the sol
dered leads to avoid any shorts. Alter-
nately, if vou have an expansion board
such as the “Supermother” (Compu
scope. Inc, 4105 Blimp Bivd.. Tilla
mook. OR 9714 1), switches are alreadv
in place on the hoard.

Now vou can power up. engage the
cartridge wirth §7. and the auto start se

VIC EXPANSION PORT
22/44 FNDGE CONNECTOR

_(Q 21 20 19
ulal.

18 17
1

A iid Yild |

PiN#£ 21

+ 5V SUPPLY

Fig 1 How tonstall the
switch on the wire going to
pin 21 of the expansion port.
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guence will not function. (Once
powered up, the tnitialization routine
will not be recalled.) All that's left to be
done 15 to load a disassembler program
from disk or cassette, run it, start at lo-
cation $A000 (40960 decimal), and the
contents of ROM will appear on your
screen

Disassembly. There are many meth-
ods of viewing memory locations. Tdeal-
Iv. you would want a program that dis-
assembles the machine language code to
mnemonics. If you don’t have access to
a disassembler, Table I is a short pro-
gram vou can try.

This program prints out the machine
code for the ROM in hexadecimal nota-
tion. This code can be disassembled
by hand if vou wish. You'll need a
reference source for 6502 assembly lan-
guage programming, though, such as
Lance [eventhal's book. 6502 Assembly
Language Programming (Osborne/
McGraw-Hill, Inc). Using the refer-
ence, you can translate the hex code into
mnemonics, values. and addresses. For
example, two consecutive bytes may be

40985 A9
40986 01.

The numbers 40985 and 40986 are
the decimal addresses of the memory lo-
cations. A9 1s the hexadecimal represen-
tation of the 1 DA assembly language in-
struction (for the 6502 MPU); and 01 is
a hex value. The lines are an instruction
that tells the computer to load the accu-
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mulator with the hex value 01.

Before disassembling the program
you will want to know at what memory
location it begins. If you type
SYS40960, you'll find that nothing hap-
pens (the SYS command will begin exe-
cuting a machine language program
starting at the memory location given.)
This is because the entry code for the
program resides at locations $A000-
A001 (40960-40961 decimal). SA000 is
the LSB (Least Significant Bit) of the
program entry address and $A001 is the
MSB (Most Significant Bit). So to find
the starting address type the following:
PRINT PEEK (40960)+256*
PEEK(40961), then press RETURN and
an address will be displayed. Do a SYS
to that address and the cartridge pro-
gram will slam onto the screen even
with the disassembler program still in
memory. To exit the program hit, S/
and power down. Or, if you have a reset
switch, just hit S/, then reset, and
you're back to normal.

This information should be of consid-
erable help to struggling young pro-
gram writers since machine language
programming sometimes seems to be
shrouded in a cloud of mystery. At least
now you can study the techniques of the
professionals for fun or fortune. o

—
Tablel
[ PROGRAM FOR PEEKING INTO A VIC CARTRIDGE
5 REM ###CARTRIDGE FEEKER®##
18 FRIMT "7 VIC CARTRIDGE FEEKER":PRIMT
15 PRIMT "F1=WRIT F3=COMTIMUE"
20 FOR M=@ TO Z8PR:HEAT =
25 K=40960
30 F=FEEKC )
35 M=IMTCRA 16D
48 L=F-(M¥165
4% IF MC18 THEM M=M+48:GOTO 55
50 M=M+55
=5 IF L<19 THEM L=L+48:00T0 &5
E@ L=L+55
£5 PRIMT ®;CHRECMICHRECL) | K=PEEK (197
7@ IF K=39 THEH 3%
75 IF W=43152 THEM EMD
80 W=w+1:GOTD 3@
| 85 PRIMT "WAITIMGY
2@ K=PEEK (1977 IF K=47 THEM 3@
9% GOTO 96
REATIY.

Only $499%,.. ..

New! A solid wood
Work Center as efficient
as your computer

cabinet which conceals work clutter! Finished cabinet is antique (dark)
pine. 62"h x 32"w x 25%7d. Also available unfinished in kit form.
* Fts most computers — ® Pull-out shelves for computer
IBM. Apple. TRS 80. etc keyboard and printer
® Paper tray below printer

Call toll-free: 1-800-258-4720

In New Hampshire: 1-800-552-0320
Visa MasterCard, American Express

The Exeter. the complete computer work center. and also a tall. handsome

® Adjustable/removable shelf for CRT

L1 T S T ST Y T S S -

Y 1c1d House

Quality pine furmtune for over 35 years
Dept. CE30 North Conway, N.H. 03860
Please send the Exeter Computer Work Center.

Enclosed 1s $499.95 plus $50.00 shipping.
(Requires minor assembly)

Please send the easy-to-build unfinished Exeter
Enclosed is $349.95 plus $35.00 shipping.

kit

|
|
|
|
|
|
I a
|
|
|
|
|
|
|
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[J Please serd free additional information.
Name (ple;se print)
Address -
Closed. f's a
handsome armotre e —
S | City State Zip
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Introducing A 16-Bit
Microprocessor System
Designed To Expand y
Your Knowledge. '



www.americanradiohistory.com

Here’s How You Can Learn 16-Bit Technology.
And Graduate To One Of Today’s Most Powerful

And Advanced Microcomputers.

Now you can master 16-bit technology with n all-new
Advanced Microprocessor course. And build hands-on
experience with the only 16-bit microcomputzr specifi-
cally designed for the Fobbyist, working engineer and
student.

Advanced Microprocessor Course
This all-new self-studv course (EE-8088) provides in-
depth coverege of 16-biz, state-of-the-art technology.

You will gain a thorough understanding ©f micro-
processors from this 1200 gage course. In 10 easy-to-
understand units, starting with
microcomputer basics, ycu'll
cover all phases of 16-bit micro-
processing. Assembly language.
Program writing. Addressing
mods=s. Dynamic and static BAM.
And hardware interfacing.
And by using your 16-bit “rain-
er/Learning Computer for hands-on
experiments (over 60 inclucsd), you'll
gain actual circuit interface and soft-
ware programming experience with an
8088 microp-ocessor system.

Trainer/Learning Computer

A unique combination of design features makes this
versatile mic-oprocesso- system much more than a
“teaching machine.” Use it as a trainer with the Ad-
vanced Micraprocessor course. Use it as an experimen-
tal design computer. And use it to run a wide variety of
16-bit software —including
Z-Dos, Multiplan, Z-Basic,
Condor File Manager,
and mJch more.

Inits most
basic form,
the Trainer/
Learning
Computer
i3 2 16-bit,
cassette-based microcomputer.
Its unique design features aco=ss ports

and solderless breadboards to allow you to tuild inter-
faces, desigr and modify circuits, or simoly experiment
with the inner workings of the microprocessor system.

; The basic system has ar 8088 processor, 32K FOM (in-
cluding assembler, editor and debugger) and 16< RAM.

e
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Heathkifi

A subsidiary of Zenith Radio Corporation
Circle No. 24 on Free Information Card

The unit also features a serial |/O printer port, cassette
interface and a detached 95-key keyboard (including 16
function keys ard a ©umreric keypad) which generates a
full ASCII character set. It's available either in kit form or
factory assemb ed.

And ynu can take zdvantage of the system’s H/Z-100
computer design heritage by easily upgrading it to a
disk-based, 16-bit microcomputer that will run H/Z-100
series software
and many other

forthcoming

Sy programs.

4 Fully

a4 Upgradeable

S The powerful
———" | upgrade pack-

-~ age and variety

of accessories
allow you to
make the basic
16-bit system
more power-
ful and ver-
satile. You
can add 128K
or 192K bytes
of RAM. Floppy disk controller. 48TPI double-sided,
double-density, single or dual floppy disk drive. Bit-
mapped video graphics or full-color graphics. Two
RS-232 ports. Frogrammabte timer. And a Centronics-
competible printer gort.
Learn on it. Design with it.
Use it as a 16-bit computer.

It's the only 16-bjt microprocessor system specifically
desigred to integ-ate theory with a hands-on under-
standing of how 16-bit computers work. And it's from
Heathkit/Zenith Educational Systems, the world-leader
in proklem-solving courses, trainers and accessories to
help you learn state-of-the-art technology.

e el |

Get more information in the

2 || FREE
A . HEATHKIT CATALOG

H Mail to: Heath Company, Dept. 010-104

Benton Harbor, Ml 49022

Nam2
Addrass
City
I e—— Zip

ED-199
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A DC
TOR SPEED
IVTROLLER

Circuit uses a pulse-width modulated amplifier to maintain
constant motor speed for, say, robot motive power
and other applications that require high efficiency

ONTROLLING the speed of dc mo-
‘ tors has always been somewhat of

a problem when the operating ef-
ficiency of the system is of key impor-
tance. In such cases, a high-efficiency
motor drive circuit is imperative. To
maintain a relatively constant motor
speed (as in a battery-operated robot),
the circuit should have voltage feedback
to increase the current delivered to the
motor under loaded conditions, while
current feedback could be included to
protect the system from over-current
conditions.

The circuit should also be designed so
that the motor can be controlled from
full stop to full speed, using a 0-to-5-V
linear control signal. This leaves open
the possibility of interfacing to other
circuits, including computers.

Since high-efficiency amplifier is
needed to control the dc motor, a study
of amplifier classes is in order.

Classes of Amplifiers. The most com-
mon types of amplifiers are classes A, B,
AB, C, and D. In the basic class-A am-
plifier shown in Fig. 1, a specific quies-
cent current Ig is always present in the
base of the transistor. This base current
results in a collector current (I¢) of Ig x
B, where B is the current amplification
factor of the device. With the amplifier
not processing any signals, there will be

vee 1€
Rg RL
h € 1cq
e Vceq Yee
Fig. 1. Basic class-A amplifier.
October 1983
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some collector current flowing. Howev-
er, this is wasted power since there is no
demand for work to be done. Varying
the base current varies the collector cur-
rent, and causes the Q point to shift on
the load line. As Iy decreases, the volt-
age across the device (V) increases.

According to Kirchhoff’s Law, which
states that the sum of the voltages
around a loop must be zero, we can see
that any voltage not dropped across the
load (V.. — V), must be dropped
across the device (V). Therefore, not
only is power being dissipated in the
load, but power is also being dissipated
as heat in the device (V. x I.). This
mode of operation is very inefficient. In
fact, the maximum operating efficiency
for a class-A amplifier is 50%—unac-
ceptable for our purposes.

Fig. 2. Class B uses two transistors.

The class-B amplifier, shown in Fig.
2, has a greater operating efficiency
than a class A. In this case, the two tran-
sistors are biased at cutoff, eliminating
the inefficiency of quiescent current.
One half of an input signal causes one
transistor to conduct and the other to be
reverse-biased. The other half of the in-
put signal causes the opposite to hap-
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pen. Unfortunately, any voltage still not
dropped across the load is dropped
across the device. As in class-A opera-
tion, any power not dissipated in the
load is wasted as heat. The maximum ef-
ficiency of this amplifier is 78.5%,
which is better but still an unacceptable
design.

From the brief review of class-A and
B amplifiers, we can see that in any am-
plifier configuration, inefficiency 1is
present when the difference in power
supply voltage and load voltage is
dropped across the device (assuming
some current flow). Any amplifier con-
figuration in which the device is operat-
ed in the linear region cannot be used
since maximum efficiency is a manda-
tory requirement. Since classes AB and
C also operate in this manner, they can
be eliminated as possibilities for this de-
sign. Therefore, exit classes A, B, AB,
C, and enter class D—the switching
amplifier..

The active device in a class-D amplifi-
er is never operated in the linear region
as it is either in cutoff or saturation, as
shown in Fig. 3. If the device is in satu-
ration, the voltage across it is theoreti-
cally zero (maximum current) and no
power is dissipated. When the device is

Fig. 3. Load line for class D.
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reverse biased, there is maximum volt-
age but no current (theoretically) and
no power is dissipated. Thus, the class-
D configuration can be looked at as a
simple on/off switch.

In Fig. 4A, the switch is open (cut-
off); there is no current flow in the de-
vice; and as a result, no power dissipa-
tion. In Fig. 4B, the switch is closed
(saturation). Maximum current is flow-

I

@@ @

Fig. 4. Class D analogy to a switch.

ing (determined by Rp), and there is
zero voltage across the device. Again,
no power is dissipated in the device.

By this simple representation we can
see that all the power being dissipated is
in the load, and we have achieved a
maximum theoretical efficiency of
100%. The actual efficiency is less, of
course, due to certain characteristics of
the semiconductor switching device.
We expect the voltage across a closed
switch to be zero. In actuality there is
some small voltage across the device in
the saturated state (V,,), just as there is
some leakage current through the de-
vice in the cutoff state. However, this
type of amplifier suits our needs.

The Control Voltage. The next step
will be to choose a method of control-
ling the switching amplifier with a 0O-to-
5-V signal. The design is such that a
control signal of 0 V corresponds to an
open switch while 5 V corresponds to
full power through the load. A question
may be raised on how a switching am-
plifier can provide currents linearly be-
tween O and several amperes. Consider
the output of a + 12-V class-D amplifi-
er, shown in Fig. 5.

In Fig. 5A the switcher is turned on
for 50 ms, and off for 50 ms. Since the
duty cycle is 50%, the average voltage
over 100 ms interval is 50% of 12 V, or 6
V. In Fig. 5B, the duty cycle is 25% and
the average voltage is 0.25 x 12 or 3 V.,

PULSE
WIDTH
MODUL ATOR

0-5V‘|

CONTROL

Fig. 5. Output waveforms of class D.
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In this manner, the average dc voltage is
determined by varying the duration of
the pulse width. The speed of a dc motor
can, therefore, by controlled by modu-
lating the pulse width. A typical pulse-
width modulation block diagram is
shown in Fig. 6.

The output of the pulse-width modu-
lator (PWM) is fed to the input of the
class-D switching amplifier. It is impor-
tant that the rise and fall times of the
switching waveform be as low as possi-
ble, since this will result in the switching
devices’ being operated in the linear re-
gion for only the duration of these
times. If switching times are considera-
bly shorter than the on or off times, then
power dissipation in the devices will be
minimized.

A zero control voltage will result in a
0% duty cycle, and consequently no
output from the amplifier. A 5-V con-
trol signal will result in a 100% duty cy-
cle and full output from the amplifier.

Devices. The final step is to investigate
the devices that will accomplish the ac-
tual power switching. As mentioned
earlier, the devices are theoretically
switches; and, unfortunately, semicon-
ductor devices are not ideal. What is
needed are devices having low on resis-
tance, resulting in low V,, and low
leakage currents. These two factors re-
duce the power dissipated in the devices

TRIANGLE-RAMP | ==
GENERATOR

0~5v
CONTROL
Fig. 6. Typical PWM block diagram.

during the on and off cycles. Since it
may be necessary to parallel devices to
obtain the required constant-current ca-
pability, another important factor in se-
lecting the devices is the ease with
which paralleling can be accomplished.

Investigating the two main types of
devices that would suit this application,
bipolars and MOSFETs, we find that
the main disadvantages of bipolars are
their inherent “current hogging” char-
acteristics. The current in a bipolar gen-
erates heat. The buildup of heat results
in a lowering of internal resistance,
which leads to an increase in current
flow. This phenomenon, known as
“thermal runaway,” is characteristic of
bipolars in general.

Consider the simplified circuit shown
in Fig. 7. Assume all three transistors
are operating, and sharing current, I.
Now assume that Q7 heats up and
passes more current than Q2 or Q3.
With more current, it heats more, and
will soon “run away” and self-destruct.

WWWeamericantadiohistorvy. com

If @I destructs in the shorted state, the
load circuit will likely be damaged. If
Q! fails in the open state, then Q2 and
Q3 will be forced to handle the current
originally meant for all three. This is
what is meant by “current hogging.”
Soon Q2 or @3 will also run away, caus-
ing another device failure. This process
will continue until all the devices have
self-destructed or the circuit fails.

Vce  Vee Vee
RL ERL RL
I
0
}Vcc J/ l VOLTS
(A) (8)

Fig. 7. Simplified amplifier circuit.

Another circuit could be added to
prevent this; but the addition of such
circuitry would require extra power,
thus reducing the efficiency of the sys-
tem. Also, bipolars are current-operat-
ed devices requiring current-drive cir-
cuitry. A good engineering rule states
that the less the component count in the
design, the more reliable and efficient
the system.

MOSFETs are particularly suited for
this design. Especially those known as
VFETs and HEXFETs. The main ad-
vantage of using these FETs is their
high-impedance, voltage-operated gate,
low on resistance, low leakage current,
and negative temperature coefficient.
An amplifier employing VFETs/
HEXFETs can be driven directly from
the output of the PWM circuit (compar-
ator voltage output) since the high input
impedance (> 100 kilohms) of these de-
vices eliminates preamplifier loading
problems. The low on resistance (typi-
cally less than 1 ohm) and low leakage
current assure a minimum dissipation in
the device during on and off times. Of
main importance is their negative tem-
perature coefficient, allowing ease of
paralleling. As a VFET/HEXFET
heats up, it draws less current, forcing
other devices to share the current until
the first cools. Thus, paralleled FETs
are self-stabilizing due to this character-
istic. A simplified block diagram of the
complete system is shown in Fig. 8.

12~
w
]
a
=
J
[=]
>

0- -

0 50 100 O 25 50 75 100
TIME (ms) TIME (ms)
A B

Fig. 8. Block diagram of the system.
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tion, partially eliminating the need for
external protection circuitry. To avoid
heat dissipation, all four are mounted
on aluminum heat sinks. The gates are
tied together and connected to the out-
put of the PWM. The sources are
grounded and the drains tied together
and connected to the negative side of the
motor. Wire of sufficient gauge is used
to permit heavy current drain. To help
eliminate the problem of inductive volt-
age spikes from the motor, a free-wheel-
ing diode is used across the armature.
Higher current capability can be ob-
tained by paralleling more FETs.

Construction. Since there is nothing
critical, the circuit of Fig. 11 can be con-
structed on perforated board using
point-to-point wiring, or a small pc
board can be designed and fabricated. If
the feedback circuits (or one of them)
shown in Fig. 12 are desired, then it too
can be fabricated as desired.
| Current-sense resistor R/I (Fig. 12)
is connected to the positive terminal of
motor M1 with diode DI located near
the motor and connected across its ter-
minals. Paralleling the FETs is straight-
forward. Connect drain to drain, gate to
gate, and source to source. Capacitors

Complete system with power
amplifiers on heat sinks.

C6 and C7 of Fig. 12 are power-supply
filters that serve to filter out any un-
wanted noise that may have been picked
up in the run from the bipolar supply to
the circuit. Don’t forget to use proper-
size conductors for the current level.
Finally, equivalents can be substitut-
ed for most parts. A 741 op amp can be
substituted at the sacrifice of switching
speed, which is extremely important.
The same goes for the comparator, but
with a sacrifice in speed and output cur-
rent. Any n-channel VFET can be used
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Fig. 12. Current-limit and voltage feedback circuits.

for Q7-Q4 as long as its current ratings
are observed and total paralleled on re-
sistance is low (under 0.5 ohm). Anoth-
er function generator could be used in
place of that suggested for IC/ but resis-
tor values for the buffer stage (/C2) may
have to be changed. All potentiometers
should be of the multiturn type for bet-
ter accuracy and resolution.

Setup and Calibration. The first step
in getting the circuit working is balanc-
ing the differential amplifiers I/C5 and
IC6 of Fig. 12. Remove IC7 from the
circuit and disconnect both the voltage
and current feedback leads. Apply a
sine wave of approximately 700 Hz (5-
to-10 V p-p), to the current-sense differ-
ential amplifier input (R/2 and RI3).
Connect a scope to the output of ICS
(pin 6) and adjust R29 for a minimum
signal. Repeat the procedure for the
voltage feedback amplifier. Apply the
same signal to R27 and R22 (not on the
op-amp side) and adjust R30 for a mini-
mum signal on the output of /C6 (pin 6).

Set the control voltage to 0 V (obtain-
ing a control voltage will be discussed in
the conclusion), and connect a scope to
the output of function generator ICI at
pin 4 (Fig. 11). Adjust R26 for a fre-
quency of approximately 700 Hz. Using
the oscilloscope, observe the output of
buffer IC2 (pin 6) and adjust R27so that
the bottom peak of the amplified trian-
gle wave is on a 1-V dc reference. Con-
nect the voltage feedback lead(s) and set
the control voltage to 5 V. Using the
scope, observe the gate signal of the
FETSs (output of comparator IC3 at pin
7) and adjust R28 for a pulse-width
duty-cycle transition from 99% to
100%. (The pulse just goes to a straight
dc level.) At this point, the circuit
should be operating correctly except for
the current feedback. A 0-V control sig-
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nal should result in 0% duty cycle and a
5-V control signal should result in a
100% duty cycle. Note that R27 con-
trols the 0% point, and R28 controls the
100% point. If you load the motor
down, note that the pulse width in-
creases to compensate for loading.

To set the current limit, replace IC7,
connect the scope to the output of this
amplifier (pin 6), adjust R37 so that the
output of the amplifier is at V +. Poten-
tiometer R3/ controls the level at which
the circuit will current limit. Notice
that as you load the motor the dc level at
pin 6 of IC7 will drop toward ground,
and the circuit will current limit when
this level drops below 0 V. In adjusting
R31, adjust the dc level at no load. The
closer to ground this level starts at, the
sooner it will go into current limit. To
set the duty cycle, load the motor to the
current level desired and adjust R3/ so
that the pulse width shrinks. You can
demonstrate the operation by loading
the motor gradually. At the preset cur-
rent level you will notice the pulse width
decreasing.

Conclusion. The efficiency of the am-
plifier discussed in this article was mea-
sured to be greater than 95% at current
levels up to 5 A. (No measurements
were made for efficiency above that.)
The FETSs ran extremely cool, even at
current levels over the rated 10 A. The
control voltage can be derived from a
potentiometer setup or, in the case of a
robot, one for each wheel. This project
provides the necessary feedback for the
motor to maintain speeds when climb-
ing up hills, yet protect itself if the robot
attempts to walk through some immov-
able object. In addition to this, optically
encoded speed information can be pro-
cessed by a computer to allow the ma-
chine to turn. There's no limit now! <
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——— Multiple-Character
Generation fromyour Keyboard

A low-cost addition that will let you
automatically repeat a character by holding a key

By Randy Carlstrom

ERE is a simple circuit that can
H be added to almost any comput-
er keyboard to make it capable
of automatically repeating a character
as long as the appropriate key is held
down. This feature, usually found in
more expensive keyboards, can be built
for less than $3 and in very little time.
In a typical keyboard strobe latch cir-
cuit such as that shown in Fig. 1, the
keyboard service request output goes
high when a character is ready to be in-
put to the computer. The computer ac-
knowledges acceptance of the character
by asserting the acknowledge signal ap-
plied to the clear input of the latch. This
clears the service request flip-flop,
readying it for the next request.

The complete schematic of the circuit
is shown in Fig. 2. Point A is connected
to point C for a positive-going keyboard
strobe, while point B is connected to C
for a negative-going keyboard strobe.

The output of IC14 goes low whenev-

TO
INTERFACE

KEYBOARD I —
STROBE

FeRmowiESSE ) rrom
INTERFACE

Fig. 1. Strobe latch circuit

er a key has been depressed for more
than one second. This allows ICIB to
oscillate at approximately 50 Hz. One-
shot ICIC is triggered on the positive-
going edge of the oscillator output, as
shown in Fig. 3. Its output is coupled to
point E and inverter /C1D, whose out-
put it connected to point D. Either out-
put D or E is connected to the system
keyboard service request flip-flop (F in
Fig. 1). If point F is active high, connect
D to it, and vice versa. Operation of this
circuit causes a service request to be
made every 20 ms (/50 Hz). As a result,
the character being entered from the
keyboard is input from the computer
continuously 50 times a second, until
the key is released.

45V
A
RI3
IK
KEYBOARD 13 12
STROBE
ICIF
74C14
OR
74C914

Fig. 2. Complete schematic
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Fig. 3. Waveforms in the circuit.
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Delays other than one second can be
obtained by changing the values of
R2/C1. Increasing the value of either of
these components will increase the de-
lay proportionately. Similarly, chang-
ing the values of R3/C2 will vary the
rate (in inverse proportion) at which the
characters are input from the computer.

Any construction technique can be
used in assembling the generator. The
author’s prototype was constructed us-
ing point-to-point wiring on a 1" X
145" piece of perforated board. The
board was then attached to the key-
board’s pc board and wired into the key-
board circuit.

The basic design of this circuit can be
adapted to other types of keyboard in-
terfaces (serial, interrupt-driven, etc.)
as long as the keyboard used generates a
strobe signal that remains active for the
duration of the key depression. <o
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BY ANY MEASURE

Now 60 MHz or 100 MHz Tek quality
is just a free phone call away!
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return policy, and worldwide
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HEX ASCII/DECIMAL
CONVERSION CHART

By Leslie Solomon

THERE are occasions when certain
pieces of software require the insertion
of alphanumerics (or other elements of
the ASCII character set) into a program
and one needs to know the hexadecimal
or decimal equivalents. Other times, a
computerist might want to know just
what ASCII characters are represented
by a group of hex or decimal numbers.
The chart shown here provides an aid in
converting hex and decimal numbers
into their equivalent ASCII codes and
vice versa.

Each box in the chart illustrates a

character and gives its decimal equiva-
lent. The hex equivalent is found by the
numbers of the rows and columns of the
boxes. That is, to determine the ASCII
equivalent of a hex byte, locate the row
by its most significant byte (MSB), then
move to the column under the least sig-
nificant byte (LSB). The desired ASCII
code is found at the intersection.

For example, assume the hex byte is
41. Proceed down the MSB to 4, then
move to the right to the LSB of 1. The
ASCII code there is A. The decimal
equivalent is 065.

This approach can be used in reverse
to determine the hex equivalent of an
ASCII character. For example, to find
the hex for lower-case g, locate this
character on the chart. Note that it is at
the intersection of MSB 6 and LSB 7. So
the hex byte is 67. The decimal equiva-
lent is 103.

The upper group of boxes shows
where the control codes fit as indicated
by the carets pointing up. The chart also
identifies the first 33 nonprinting codes
and explains what the abbreviations
stand for. o

NUL & SOH @ STX ; 0 ENG B “BEL 8s B BEE ol BE Gl X
ZEEECEEEELE ]
001 002 004 007 008 009 012 8 o1

DLE B DC1 ¥ DC2 DC3 DC4 \ SYN B CAl EM SUB C | £S B _GS RS B US

P A @ AR AT AV AY |

017 § o8 020 022 025 029 031
P % & = )

0 1 7 8 9 < > 0
MFMHHEEAEMMMHMFAENHEEN
@ ¢ B D ; H K L N N O
MEAMMMMMMMMEMEMMME
3 Q R r U v w X Y V4 | A —_
MEFHMEAMEMMEAMANERE
IHHE 1. IHEHHA
MEAEAHEHNANPANAR

1 B u z { ~ DEL
MFEAPAMEARABABANN AR E

NUL = null

SOH = start of heading
STX = start of text

ETX = end of text

EOT = end of transmission

ENQ = enquiry
ACK = acknowledge
BEL = bell

BS = backspace
HT = horizontal tab
LF = line feed

68

VT = vertical tab

FF = form feed

CR = carriage return
SO = shift out

S| = shiftin

DLE = data link escape
DC1 = direct control 1
DC2 = direct control 2
DC3 = direct control 3
DC4 = direct control 4
NAK = negative acknowledge

wwWWwW.americanradiohistorv.com

SYN = synchronous idle
ETB = end transmission block
CAN = cancel

EM = end of medium
SUB = substitute

ESC = escape

FS = form separator
GS = group separator
RS = record separator
US = unit separator

SP = space
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New from McGraw-Hill

CRAM COURSE IN MICROCOMPUTERS

Now, save time, money and confusion as
you learn how to choose and use the
personal computer that’s right to handle
your problems. McGraw-Hill’s new Cram
Course in Microcomputers is for Execu-
tives, Managers, and Professionals looking
for the competitive edge but not exactly
sure where to begin.

Now you’ve got to perform. You’ve got
to catch up with the computer age fast.
Personal computers are already sitting on
thousands of executive desks. . . forecast-
ing, analyzing, communicating. In thou-
sands of small businesses. . .doing payroll,
billing, inventory. And in thousands more
homes. . .doing taxes, budgets, teaching,
and entertaining.

Strip away all the advantages of a
microcomputer system and there’s still
one fact you just cannot ignore—with a
personal computer on your desk, you’re
making an immediate, positive statement
about yourself and your commitment to
improving your managerial and personal
efficiency (by as much as 30%, according to
some experts). You’re placing yourself on
the fast track for growth and promotion.

Easy Audio/ Tutorial System

The McGraw-Hill Microcomputer
Program will show you how to make the
most of this incredible opportunity.
Quickly, conveniently and inexpensively,
through audio cassette tapes and vividly
clear, integrated text, you’ll get full under-
standing of the advantage of having a
personal computer.

You’ll learn just what a computer can do,
how it does it, and what’s required to make
it happen. You’ll know how to select the
computer that’s best for you, without
paying too much for excess capacity or
committing the probably greater mistake of
paying too little for a computer inadequate
for your needs.

How to Pick a Computer

First, you have to know how to identify
your computing needs, and we show you
that in detail. Then, we’ll show you how to
match your needs against such name brands
as IBM, Osborne, Xerox, and Apple. And to
do it objectively, without having to depend
on the dubious “‘expertise”’ of a salesman.

You do it all with the McGraw-Hill Cram
Course in Microcomputers, the personal
program that comes to you. As you listen to
professional presentations on audio
cassette tapes, interact with self-teaching
drills and demonstrations, you’ll become
thoroughly comfortable with what
formerly seemed to be impossible technical
complexities and incomprehensible jargon.
Because you control this program, you can

Put the power of a personal computer to work
for you immediately!

PROGRAM OUTLINE

What a small computer can do for you
¢ Matching a computer to the job you want it
to do for you * Comparing small computers
* What kind of software * How much
memory ® What kind of chip ® What kind of
storage ® Strategies for getting started
¢ Follow-up services ® Survey of off-the-shelf
software ® The office of the future.

PLUS YOU GET ALL THIS

¢ 6 subject modules

* 6 audio cassette tapes

* 200-page, illustrated text

* Handsome leather-grain vinyl binder

¢ Datapro’s latest computer comparison
report ($29.95 retail)

repeat whatever’s necessary or skip quickly
through anything you already know.

We show you what to expect and what
has to be done to perform with speed and
efficiency functions like bookkeeping, bill
paying, inventory control, word proces-
sing, analyzing and forecasting.

From the Leader in
Business Publishing

It took McGraw-Hill’s unique experi-
ence as the world’s largest educational and
business publisher to create this practical,
useful, one-of-a-kind program. It starts
you at the beginning. No need for any
experience with computers, no need to
even own one. It’s the drama of a seminar

and the depth of a book, combined into a
single, personal learning program.

15-Day Free, No-Risk
Examination

This program is something you have to
see and experience for yourself to appre-
ciate. And you can do it without risk or
obligation. Just order by coupon or call
toll free and we’ll send the complete Cram
Course in Microcomputers to you to
examine free for 15 days. If you’re not
absolutely satisfied that this is exactly what
you need, just pack everything back in the
box and return it. We’ll cancel your charge
or return your payment immediately.

TO ORDER MAIL COUPON OR CALL TOLL FREE
AND USE YOUR VISA, MASTERCARD, OR AMERICAN EXPRESS
Call 1-800-323-1717 . . . Ask for Operator 51 . . . Order Program No. 3540-103
(In Hlinois, call 1-800-942-8881)

3939 Wisconsin Avenue, NW,

McGraw-Hill’s New Cram Course in Microcomputers
NO RISK, FREE EXAMINATION ORDER FORM

Mail to: McGraw-Hill Continuing Education Center
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Washington, DC

YES, without risk or obligation, please send me the Cram Course in
Microcomputers for a FREE, 15-DAY EXAMINATION. The cost is just $95.00
plus $4.75 for shipping and handling. I may return the program within 15 days
for a full refund or cancellation of credit card charges.

Name (Please Print)

Street Address

City/State/Zip

[ Charge to my:

Card No.

[J If sending check or money order, fill out this coupon and mail together in envelope.
(D.C. residents add 6% sales tax.) Payable in U.S. funds only.
O VISA [J MasterCard [J American Express

Expiration Date
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(Credit Card charges not valid unless signed)

-
I
I
I
I
!
I
I
I
I
I
I
I
I

wwwoamericanradiohistorvy com

3540-103


www.americanradiohistory.com

Il 5 {
e ) W WY W\ v W h.h\_/‘{' vy -

— ‘-: Biai o9 .‘4_"- — |¢ i -|. “5,_—-‘ . .
vyt 'FhaC
Y 4 I [ | 2 ‘ & " -

n A I\ / | B }

A Mcrb})rocessor Controller forligktShowS |

Spectacular, multi-pattern effects can be achieved by changing software
By Fernando Viesca

LIGHT BULBS == e NYONE who has gone to a disco- ‘
A theque has been amused by the
striking visual effects achieved
with the movement of light. Lately, ex-
otic light sources such as lasers have
been in use. But the workhorse, and per-
haps the light show most used, is the
light chaser. Basically, the light chaser
controls a string of light bulbs in a given
sequence. By arranging the lamps in ar- ,
rays or figures, a pleasing effect of
movement is created. The bright lamp
bulbs appear to chase the dark bulbs,
and thus the name “light chaser.”
| Historically, light chasers were first
used in theater displays to attract atten-
tion. In those pre-digital days, the chas-
ers relied almost exclusively on electro-
mechanical devices. By means of bands
and pulleys, an electric motor drove a
cam full of switches, which, in turn, en-
ergized a bank of relays. In operation,
the accompanying noise resembled a {

Fig. 1. All the bulbs
| in one ring are
| connected in parallel.
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hailstorm on a tin roof. Let’s take a look
at how electronics could be used to cre-
ate a nonmechanical light chaser.

Suppose we have a star pattern light-
bulb array such as that shown in Fig. 1.
All bulbs in the same ring are connected
in parallel so that, when power is ap-
plied to that ring, all five bulbs will
light. Assume that the light pattern de-
sired starts with the center ring (ring 0)
glowing, followed by each succeeding
ring glowing until all eight rings of light
are lit. At this point, we want the entire
array to blink twice, turn off, then start
the pattern over again.

To perform this relatively simple se-
quence, all that is needed is a clock, sev-
eral flip-flops, some gates, and eight
light-bulb drivers capable of handling
each rings.

If you decide to alter the light pattern
to make the array expand and contract,
you soon discover that even such a sim-
ple change involves large hardware
changes. If you decide on more exten-
sive pattern changes, the electronic de-
sign becomes very complicated. A mi-
croprocessor, however, simplifies the
circuitry. Using one of these ubiquitous
semiconductor devices allows extensive
pattern modifications-——even multi-pat-
tern designs, with no hardware modifi-
cations. All that has to be done is to pro-
gram the microprocessor.

Although the software (Listing 1)
was written for the 1802 microproces-
sor, if the principles are understood, the
flowchart shown in Fig. 2 can be imple-
mented on any microprocessor.

Flowchart Description. The Initialize
block defines which register will act as
the data pointer, sets a memory byte on
which the length of the time interval be-
tween memory readout processes will be
written, and sets the high-order byte for
the memory area of the sequence (data).
This particular block is written for the
1802’s unique addressing modes, so it
may be deleted or modified for other
MmiCroprocessors.

The Data Pointer block points to the
first data word to be read.

To Output a Byte using an 1802, a
single instruction fetches a data word,
enables an output port, and increments
the data pointer. In this case, output
port # 3 1s enabled. In other processors,
it 1s necessary to read from memory into
the accumulator, then write to the out-
put port.

The Input Time Interval features a
single instruction that enables input
port #3 and writes the data word at the
memory location pointed by data point-
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LIGHT CHASER

er B. If fixed time delay is desired, delete
the EB,6B instructions at addresses 1A
and 1B of Listing 1, and use a Load Im-
mediate (F8) instruction followed by
the time byte. If the input port is used,
the time delay can be set by switches.
The switches need not be debounced.

In the Decrement Time Interval
block, the data from the input port is
decremented by one and tested for zero.
This allows the processor to create a
loop whose only function is to slow
down the memory reading to a level ac-
ceptable for the eye. Since the speed of
the sequence is proportional to the input
word, it will change with the input after
the current loop reaches zero. After the
predetermined time has expired and
register E reaches zero, the original data
pointer is restored.

“By arranging
lamps in arrays or
figures, a pleasing
effect of move-
ment is created.”

In the End of Sequence, the fetched
byte is masked with an exclusive-OR in-
struction and tested. Remember, XOR
will yield zeros only if the byte under
test and the masking byte are identical.
If not zero, then the byte under test is
data and program operation is resumed.
If zero, then this byte means the end of
the sequence. The data pointer is re-
stored to the first data word, and the se-
quence starts over.

Program Implementing. Listing 2
shows a short program starting at ad-
dress 0026 (called from the main pro-
gram of Listing 1). Where a ring is to be
illuminated, write a 1 at the ring num-
ber; and where a ring is to be dark, mark
a 0 at that point. The resulting Is and Os
are then coded into hex to be used by the
computer. This listing shows how easy
it is to change the lighting sequence sim-
ply by changing a |1 or a O as desired,
then changing the hex code fed to the
processor.

The end-of-sequence byte (77H at ad-
dress 0033 in Listing 2) may be any hex
value, but care must be taken so that the
value selected appears only at the end of
the sequence. If this value appears else-
where in the data, the program will end
sooner than expected—ignoring any

wwwoamericanradiohistorvy com
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Fig. 2. The basic flowchart
can be implemented
On any micCroprocessor.
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A NEW BREAKTHROUGH

SAVE UP TO 50°

WITH OUR CHARTER

SUBSCRIPTION
OFFER!

Introducing A+, the Most Significant
Advance in Apple History!

It's here! Big, bold and bursting with page
aofter page of the latest in hardware, soft-
ware, programming —and more! A+ is the
monthly magazine written exclusively for your
Apple microcomputer. Each issue gets you
involved with a host of fascinating features,
probing updates, unique departments—and
reaches to the depths of your imagination to
challenge you with daring new strategies and
adventures!

Here’s just a sampling of
what A+ is all about:

HARDWARE: From the latest
advances in telecommunications
i and networking...to new ways
Ly to augment memory and access
a wider variety of peripherals
with greater ease...each issue

of A+ gets you involved.

SOFTWARE: What's new on the market and how

you can make your system more powerful...plus full
reviews and programming information.

UTILITIES AND
DIAGNOSTICS: In addition
to language utilities, A+ helps
you troubleshoot problems...

- | makes you faster and more effi-
[l | cient...with utilities ranging from
| record processing to data
| transfer.

BUSINESS AND FINANCE AIDS: Software
for financial forecasting and analysis. ..general
accounting programs...financial news retrieval
services...and business graphics so you can see
|ust where your money is going.

GAMES: Take the A+ challenge —with hoards of
innovative brain teasers...from games to help you
learn spelling and arithmetic...to games that pro-
vide fun and adventure!
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FOR YOUR APPLE...

PROGRAMMING TOOLS: Speed up
- program development
| with Apple text editors,
testing and debugging
| aids and data base man-
| agement systems. Since
| your Apple can speak
| many languages—from

—-—i Pascal— A+ gives you a
wide range of utilities for each language so
you can create your own exciting programs.

HOME/PERSONAL PROGRAMS:
covers it all...from basic processing...to help-
ing you draw with Apple graphics...to speed
reading...music theory and composition. ..
even a course on cooking with your Apple...
and then how to monitor your diet easily and
accurately...along with many educational pro-
grams to learn math, science, and geogrophy

DATA FILES: Let A+
probe new data base
management systems so
you'll be able to orga-
nize, store and retrieve
information in ways you
never thought possible.

YOUR TURN: Speak up with your ideas and innovations
and network with other Apple users near and far.

A-

THE MAGAZINE F
apple Mmicroco

(o]
M

A TANTALIZING
COMBI NATION

OF
CONVENIENCE
& CAPACITY

APPLE
POLISHING...

ATREASURE
CHEST

OF GAMES
APPLE

PIE...

Plug into Savings of

Up to 50% with Our
Limited Time Charter Offer,
Good Until Nov. 30, 1983

YES! | want to subscribe to A+ for:

[ ] One year (12 issues) only $15.49 —38% off
[[] Two years only $26.49 —47 % off
[] Three years only $37.49—50% off

Savings based on full one-year subscription price of $24.97.
Name
Address
City

8HO70

State Zip

Check One:[ ] Payment enclosed.[ | Please bill me.
Please charge my:

[ ] MasterCard [ ] VISA [ ] American Express
Card No

Would you like to receive special offers from quali-
fied users of our mailing list2 ] YES [] NO

MAIL TO: A+, PO. Box-2964, Boulder, CO 80322

Exp. Date

N

L
l ‘H e
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further data. Be careful to use equal val-
ues for this byte and the masking byte in
the main program—the instruction
right after the XOR-immediate instruc-
tion at address 014 of Listing 1. The
rings do not light up at address 033
since this is where the program restores
to address 0026. Although address 0033
contains 77H, it should be thought of as
0000 0000 since no lamps are lit. Fol-
lowing these guidelines, a simple se-

&)
LIGHT | CHASER |

changed
sequence.

to

quence can be written and run. If de-
sired, the hex code of Listing 2 can be
try another,

Hardware. The interface circuit shown
in Fig. 3 can be used if the computer
output port is latched and buffered.

When an output bit goes high, the as-
sociated transistor (Q/ through Q8)
turns on. Current then flows through

different,

You can achieve |
sophisticated
lighting sequences

impossible with
conventional |
circuit logic.

the LED portion of the associated opto- }
coupler which, in turn, causes the light- ‘
sensitive triac to turn on. When this oc- |
curs, the associated power triac oper- |
ates to allow line current to pass
through socket SO/ and the protective
fuse. The optional red LED and its cur-
rent-limiting resistor provide proof that |
the transistor has turned on.

Once the power triac is turned on, |
any lamp that is plugged into SOJ will |
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[ LISTING 1
Address NME Hex Comments
0000 SEX'C’ EC Main program data pointer
0t LDI F8 Memory byte for time
02 00 interval data pointer
03 PHI'B’ BB
04 LDI F8
05 25
06 PLO'B’ AB
07 LDI F8 Memory area for sequence
08 00 data pointer
09 PHI'C’ BC
OA LD! F8
OB 26
oC PLO'C AC
oD NOP C4
OE ouT's’ 63 Output
OF NOP Ca
10 NOP C4
11 BR 30 To time routine
12 1A
13 LDX FO
14 XRI FB Test if next byte
15 77 equals masking byte
16 BNZ 3A To output,
17 0D sequence continues
18 BR 30 To start of sequence
19 0A
1A SEX'B’ EB Time routine data pointer
1B INP'3’ 68 Input time
1C PHI'E’ BE
1D DECE’ 2E Decrement

1E GHI'‘E’ 9E
1F NOP C4 If not zero,
20 BNZ 3A continue loop
21 1D
22 SEX‘'C’ ED Restore and branch
23 BR 30 to the main programs
24 13

LISTING 2

Ring # Hex

Address 7654 3210 Code Comments
0026 0000 0000 00 start. all off
0027 0000 0001 01 first ring on
0028 0000 0011 03 next ring on
0029 0000 0111 07 next ring on
002A 0000 1111 OF next ring on
002B 0001 1111 1F next ring on
002C 0011 1111 3F next ring on
002D 0111 1111 7F next ring on
002E 1111 1111 ER all rings now on
002F 0000 0000 00 all rings off
0030 1111 1111 FF all rings on
0031 0000 0000 00 ali rings off
0032 1111 1111 FF all rings on
0033 0111 0111 77 end of sequence

LISTING 3
000D OUT 3 63 OUT low byte
000E SEQ 7B SetQ
000F OuT3 63 Out, high byte
0010 REQ 7A Reset Q

wwWw_americanradiohistorv com
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operate. The use of an opto-coupler iso-
lates the computer output port from
possibly damaging voltage spikes on the
power line.

Using the parts specified in Fig. 3 and
proper heat sinking, 500 W/channel
can be supplied. With all rings on, 4000
W are required, thus the correct wire
gauges must be used. Note that two
types of opto-couplers are specified for
OC1I. The MOC3030 features zero volt-
age switching, which reduces r-f noise
on the power line. This opto-isolator
should be used when more than 60 W
per channel is being switched.

16-Bit Output. Ifa spectacular or com-
plex light pattern is desired, then a 16-
channel output (and an extra 8-input
power controller) are required. The fol-
lowing uses output ports 3 and 4.

The trick is to place the low-order
byte in an even-memory address, and
the high-order byte in an odd address.
In Listing 1, at address OOF, substitute a
64 (OUT 4) instruction for the C4
(NOP) currently there. The low byte
will then appear at output port 3 and the
high byte at output port 4. Since the
time required by the computer to exe-
cute these instructions is too short for
the human eye to detect, the program
appears as a single 16-bit output.

If you are using an RCA VIP com-
puter, which has a single output port, a
software trick is required. Change List-
ing 1 to reflect the changes in Listing 3.

Note that the Q line is set after the
first output instruction. The Q line also
enables a pair of quad latches (Fig. 4) to
capture the low-order bytes, then reset-
ting immediately to enable a second pair
of latches.

Other Possibilities. Many other light-
chaser options are available. They
include:

(1) Dual output. With a 16-bit out-
put, two independent 8-bit sequences
can run simultaneously. Hardware-soft-
ware is identical, but program 1 is
stored in odd addresses and program 2
in even addresses. Though the se-
quences are independent, they do bear a
timing relationship, so for best visual ef-
fect they should be located away from
each other.

(2) Strobe lights, black lights, projec-
tors. If the Q line is not used, it can be
tied to a transistor/optocoupler/Triac
arrangement as shown in Fig. 3. Change
the software to set Q for about 3 or 4
complete sequences, and then reset for 3
or 4 complete sequences. Thus, slow
changing loads can be controlled.
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Fig. 3. Using parts shown in this interface 500 W/channel can be supplied.
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Fig. 4. Circuit for a 16-channel interface.

(3) Program change. The 1802 has
four software-testable flags: EF1, EF2,
EF3, and EF4. These flags can be con-
nected to switches and tested by soft-
ware. The tests then change the data
pointer’s address to a different se-
quence. Before using any flag, however,
check that it will not interfere with the
computer’s operating system.

wwwLamericanradiohistorvy com

Summing Up. Your light chaser’s ca-
pabilities can grow with your skill. With
patience, you can write very sophisticat-
ed sequences that are next to impossible
to build with conventional circuit logic.
You can also modify them with a mini-
mum of expense and effort. Computer
programming has come a long way from
mechanical devices!
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ynonyms
Word
Processin

The Electronic Thesaurus
runs on CP/M and provides
synonyms for 5000 words

By_Emesz‘ E. Mau

| As a professional writer and reviewer,
I’'ve used many different word proces-
sors, spelling proofreaders, and card-
file management systems. I’ve also used,
in conjunction with my work, a bibliog-
raphy management program, a footnot-
ing program, a style and grammar
proofreader, and packages that prepare
document indexes and tables of con-
tents. About the only thing I had been
lacking was an automated method of
looking up synonyms while I wrote at
the keyboard. (I've always had to pause
and refer to one or more books.) Now
Dictronics Publishing, Inc. has filled
that last gap with its delightful new pro-
gram called The Random House Elec-
tronic Thesaurus®.

The concept of a computerized the-
saurus isn’t new. However, Dictronics
appears to be the first to market a work-
able and economical thesaurus program
that’s not specific to a particular brand
of hardware. The Random House Elec-
tronic Thesaurus runs on virtually any
CP/M-based system, with or without a
word processor. If used directly from

76

the operating system without a word
processor, it's a fast and convenient
tool. Just run the program, type the
word being sought, and view the list of
synonyms a few seconds later. By itself,
that’s not particularly impressive, and
the program doesn’t really show its ad-
vantages until operated under the con-
trol of a word processor such as
WordStar.

The Electronic Thesaurus works dif-
ferently than most enhancements to
WordStar. Instead of being run outside
the processor, installation of Electronic
Thesaurus modifies the processor to
add a new key (command) function.
The escape key is activated as the the-
saurus control command. Literally at
the touch of a button, Electronic The-
saurus provides synonyms for 5000 of
the most used and overused English
words, drawing from a master thesau-
rus containing 60,000 synonyms. In dis-
playing the synonyms, it even identifies
the specific parts of speech, though it
doesn’t attempt to group synonyms by

www..americanradiohistorv. com

degrees of meaning and doesn’t provide
antonyms.

Electronic Thesaurus is so easy to
use, it’s almost unnerving. With the text
displayed on the screen, you just posi-
tion the cursor anywhere in a word or
on the space following a word, tap the
escape key twice, and the list of syn-
onyms is displayed at the top of the
screen. Text i1s moved down automati-
cally to make room for the list of syn-
onyms. To abort back to the unchanged
document, you just press the return key.
To select any synonym, just use the
space bar and backspace (or regular
whole-word cursor movement keys) to

move forward or backward a word at a
time until positioned on the desired one,
and then press the key one more time.

Behold! The original text word is re-
placed by the synonym automatically.
Talk about user friendliness! Since you
don’t type the replacement word, you
eliminate the chance of a typographical
or spelling error. The whole process is
neat, clean, and takes less than 10 sec-
onds. Try looking up a synonym in a ref-
erence book and entering it with manual
editing in 10 seconds!

If the original word is not among the
5000 preselected key words, the pro-
gram indicates that at the top of the
screen and provides its best guess about
a possible alternate. The suggested al-
ternate is surrounded with other
keywords both preceding and following
(alphabetically) the best guess. From
this point, you can either terminate the
search by pressing the return key or po-
sition the cursor on an appropriate al-
ternate keyword. By pressing the escape
key with the cursor on an alternate, the
synonyms for that word are displayed.
If the escape key is pressed again, the
synonym under the cursor is inserted
into the original text.

Throughout, Electronic Thesaurus is
an attractive, easy-to-use package, but it
does have some limitations. Perhaps the
most noticeable and potentially most
troublesome is that there’s no provision
for altering, expanding, or customizing
the thesaurus. The user is tied to
Dictronics’ particular keyword and syn-
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onym selections and has no way to build
the thesaurus into a tool specific for his
or her applications. Perhaps this won’t
be a major problem to many users, but
writers in specialized fields such as tech-
nical, scientific, or medical communica-
tion could find it confining. A Dictron-
ics’ representative has indicated that the
nature of the library compression tech-
nique and the indexing method proba-
bly preclude a user-update or user-mod-
ification module. However, they do
plan to market expanded libraries,
which may or may not alleviate the
problem, but which will work only for
those users having sufficient storage
space on a diskette.

Another somewhat disturbing fea-
ture is that the thesaurus is not fully
cross-referenced. A particular key word
may give a list of synonyms, but there’s
a high probability that the synonyms
are not key words themselves and can-
not be used to get back to the original.
As a result, synonym searching often

goes in one direction only. To illustrate
how this works, one listed synonym for
the word writing is authoring. However,
one cannot go the reverse way to find
writing as a synonym for authoring. In
fact, neither the root word author nor
any other derivative of that word is in-
cluded in the acceptable key words.
The statement that Electronic The-
saurus provides 60,000 synonyms for
5000 words sounds like a great many
references. While it is a substantial
number, it's certainly not excessive and
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may not even be adequate for profes-
sionals who earn their livings writing.
Remember that only 5000 key words
can be looked up, and that is the number
of greatest concern. If all 60,000 syn-
onyms could have been cross-referenced
to provide a true 60,000-word thesau-
rus, it would have made the program far
more versatile and useful.

Another area may be of concern, al-
though it relates to inconsistencies in
the English language and is not a flaw in
the program. Simply stated, the pro-
gram does not handle word endings
automatically. These include s for plu-
rals, ed for past tense, ing, and others.
Most often, the program operates by
looking up and substituting root words.
Consider the word stated. Looking it
up, Electronic Thesaurus indicates it’s
not listed, but the alphabetically closest
word is state. Using that as an alternate
results in a list of 38 synonyms, one of

BEHOLD!

The original text word is
replaced by the synonym
automatically. Talk
about user friendliness!

which is express. Selecting that as an ac-
ceptable synonym, express is substituted
for stated in the text, but the editing
functions must be used to add the ed
ending to obtain expressed. Had the pro-
gram been designed to duplicate end-
ings, the often erratic behavior of En-
glish probably would have generated
more misspellings than correct
spellings.

The program I tested did have a mi-
nor bug, but Dictronics is aware of it
and may be able to fix it before this re-
view is published. Using line lengths
greater than 80 columns under Word-
Star 3.0 causes lines to extend beyond
the right edge of the screen, often split-
ting words midway until the screen is
scrolled horizontally. As a result, only
part of a word is on the screen at one
time. When this happens, positioning
the cursor on the visible portion and al-
lowing part of the word to remain invisi-
ble results in an improper thesaurus
search. The program only registers
those letters that can be seen, omitting
any extension beyond the right screen
edge. It doesn’t happen at the left edge,
so positioning the cursor in the space
immediately following the desired word
always causes a correct search whether
the whole word can be seen or not.

A couple of other points are worthy
of mention. The early releases of the
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program let some Z80 code slip
through. Thus, these versions won’t run
on 8080/8085 microprocessors. Again,
Dictronics personnel are making the ap-
propriate changes to eliminate that pro-
cessor-specific code. Also, the program
will not work with ANSI (American
National Standards Institute) terminals
using numerically coded cursor com-
mands. However, since most popular
terminals for small computers are not
ANSI types, the problem should be
minimal.

For people using SpeliStar, memory
conflicts in the modified WordStar will
prevent subsequent use of that proof- |
reader. There are two ways around this.
Ore is to purchase some other spelling
proofreader. The other is to have the
system disk also contain an unmodified
copy of WordStar so that the modified
version can be exited and the unmodi-
fied version entered when it’s time to do
the spelling check.

Overall, the minor problems with
Electronic Thesaurus certainly don’t
harm its appeal or usefulness to the av-
erage word-processing user. Though
there is some room for later improve-

ments, the program functions well. It’s
a pleasure to use and has proven valu-
able even in my own specialized endeav-
ors. At $150, including a copy of The
Random House Thesaurus (pocket edi-
tion), I consider it a worthwhile invest-
ment. If someone is in the habit of using
reference books, the time saved can easi-
ly offset the cost of the software.

The roster of compatible computer
systems and word processing software is
expanding quickly. The initial release of
Electronic Thesaurus is designed for a
CP/M operating system (or equivalent)
with a minimum 56K memory and
WordStar. It’s expected that the soft-
ware soon will be available for the IBM
Personal Computer, Apple II (with
CP/M), TRS-80, and others. Word pro-
cessors will include Peachtext, Scripsit,
EasyWriter, etc. (Interested potential
users should contact Dictronics Cus-
tomer Service, PO Box 367, Tijeras,
NM 87059 to determine if a particular
system is compatible.) o
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1$559.00

$689.00

$739.00

$719.00

$929.00

CALL

COMPUTERS

$1099.00

$2699.00

$1949.00

$4695.00

$4999 00

816/40 ......$9199.00
1602 $3399.00
1603 L CALL

MODEMS
HAYES
Smant $219.00
Smart 1200 {1200 Baud} $519.00
Chronograph $199.00
Micromodem 100 $309 00
Micromodem || $279 00
Micromodem |} {with term) $299.00
Smart Com I $99.00
Smart 12008 $469.00
NOVATION
J-Cat $119.00
Cat $144.00
O-Cat $159.00
103 Smart Cat $189.00
Apple Cat Il $279.00
103/212 Smart Cat $439.00
212 Apple Cat 1) $609.00
AppleCatll 212 Upgrade $309.00
ANCHOR
Mark | (RS-232)
Mark |l {Atan)
Mark I11{T. 1.99)
Mark IV (CBM-PET)
Mark V (Osborne) .$95.00
Mark VI (IBM-PC) $179.00
Mark VIl {Auto Ans/Auto Dial) ... $119.00
Mark VIil $269.00
TRS-80 Color Computey $99.00
9 volt Power Supply $9.00
ZENITH
211 Terminal

$79.00
$79.00
$109.00
$125.00

.$369.00

-
CALL W T
ACE 1000 Color Computer
ACE 1100 Drive & Coverfor ACE 1000
ACE 1200 Computer with Disk Drive
ACE PRO PACK
ACE 1000. Disk Drive.
80 Column Card, ACECalc &
ACEWTiter |1
MICRO-SCI
Apple & Franklin
A2 $249.00
A40 $349.00
ATO $459.00
C2 Controller .$79.00
Ca7 Controlier $89.00
RANA

Elite | (Apple/Franklin) .$279.00
Elite Il {Apple/Franklin) CALL
Elite 11l {Apple/Franklin} ...CALL

$1369.00
E-2 $1649.00
IHE-3 $2399.00
IHE-4 $3199.00
PC-E $1579.00
PC-1 $2399.00
PC-2 $2799.00
PC-XL $3599.00
1620 $3599.00
1630 - $5499.00
1640 $6499.00
Cyma Software . .CALL

commodore

cBm
8032

[
—msn 599
cBmMmeq ...$5219

vic20.......$99
CALL ON

Executive 64 Portable

1520 Color Printer/Piotter . $169.00
1525 80 Column Printer....$219.00
1526 . $319.00
1530 Datasette $69.00
1541 Single Disk Drive $249.00
1600 VIC Modem $59 00
1650 AD/AA Modem $89.00
1701 14" Color Monitor $249.00
Pet 64 $569.00
Pe1 4032 $599.00
CBM 8032 $599.00
Super Pet $999.00
B128-80. $769.00
BX256-80 $969.00
2031 $299.00
4040. $699.00
8050 $949.00
8250 $1199.00
9060 $1999.00
9090 $2199.00
4023 $379.00
6400 $1399.00
64K Upgrade $269.00
Spell Master .$149.00
Z-Ram $549.00
Silicon Office $749.00
The Manager $209.00
Soft Rom $129.00
Jinsam. CALL
Call Result 64 $139.00

PROFESSIONAL
SOFTWARE

Word Pro 2 Plus

Word Pro 3 Pius.

Word Pro 4 Plus

Word Pro 5 Plus.
IntoPro $179 00
Administrator .$399.00
Power. ... 2 $79.00
Word Pro 64 Plus. $65.00

CARDCO

tor VIC 20/64
Light Pen $32.00
Cassette Interface $29.00
Paratiel Printer Interface $69.00
3SiotExpans. Interface{20)...$32.00
6 Siot Expans. Interface (20)...$79.00

$159.00
$189.00
$279.00
$279.00

ATARI G600XL..
ATARI 800XL..
ATARI 1200XL

ATARI 400 .....
ATARI 800 .....

1010 Program Recoraer $74.00
102040 Col. Printer/Plotter .$249.00
1025 80 Col. Printer $449.00
1027 Letter Quality Printer $299.00
1050 Disk Drive $379.00
1030DirectConnectModem. . CALL
CX30 Paddles $12.00
€CXa40 Joystick $8.00
CX42 Remote Joystick CALL
CX77 Touch Tablet $69.00
CX80 Trak Ball $49.00
CX85 Keypad $105.00
CX418 Home Manager $69.00
CX488 Communicator Il....$229 .00
KX7098 Atari Accountant . $209.00
KX7101 Entertainer $69.00
KX7102 Arcade Champ $75.00

ciieene... 51499
ceeens.... B269
ceee...... CALL
ceeea..... CALL
ceese..... CALL

PERCOM |

DISK DRIVES FOR ATARI

ATB8-51
AT88-A1
AT88-52
ATB8-5t PD
AT88-S2 PD
AT88-DDA
AT44-51
ATa4-52

$369.00
$299.00
$569.00
$469.00
$669.00
$139.00
$579.00
$969.00

TEXAS INSTRUMENTS DRIVE

TX 99-51

RANA
1000 Atary Disk Drive

$349.00

$319 00

PRINTERS
EPSON
MXB0 FT. MX100. RX80.

FX80. FX100 CALL
oxKIDATA
82.83.84.92.93.. .. CALL
sTAR
STX 80 N

Gemint 10X

Gemini 15 $479.00
Serial Board -$75.00

SMITH CORONA
™ $469.00
TP-2. o0 .CALL
Tractor Feed $119.00
CITOH
Gorilla $209.00
Prowriter 8510P $379.00
Prowriler 1550p $689.00
Starwriter F10-40P $1149.00
Printmaster F10-55p $1569.00
Tractor Feed $199.00
DAISYWRITER
2000 Letter Quality. $1149.00
2500.. .NEW - CALL
Tractor Feed $109.00
ociaBLO
620 ...-%$949.00
630. g $1769.00
iDs
Call for ALL Configurations on
1DS PRISM PRINTERS.
NEC

8023. $399.00
8025. ... . . . -$729.00
3510 g $1449.00
3530 ... ] ] 3 .$1499.00
3550 .$1799.00
7710/7730. $1999.00

$169.00
$299.00

BMC

401 Letter Quality $699.00

MONITORS

AMDEK
300G
300A
310A
Color |
Color i plus
Color 11 .
Color 111
Color IV

Pi1.9°G
Pi2.12°G
Pi3. 12" A
Pia 9 A
1400 Color
ZENITH
ZVM 122A
ZVM 123G
BMC
12" Green
9191 13" Color
TAXAN
12 N Green
12 A Amber

$149.00
$159.00
$169.00
$279.00
$299.00
$399.00
$349 00
$999.00

$99.00
$119.00
$159.00
$139.00
$299.00

$119.00
$109.00

$85.00
$299.00

.$129.00
$139.00

PANASONIC

TR 120 Hi-res. Green
CT 160 Dual Mode Color
NEC
JB 1260
JB 1201
JC1212.
JC 12-202
JC 1203
GORILLA
12" Green

$149.00
$279.00

$119.00
$149.00
$299.00
$299.00
$469.00

$89.00

TIMEX

s 95
SINCLAIR qa49

1000

P ——
ar:a!

P4
1:800-233-3950 ==~

In NV call (702)588-5654. Dept. 1007. Order Status #: 588-5654 In PA call (717)327-9575. Dept.1007. Order Status #: 327-9576
P.O. Box 6689. Statehine. NV 89449 477 E. Thud St.. Withamsport. PA 17701
Nornsk. no deposit on C.Q.D. orders. Pre-paid orders receive free shipping within the UPS continental United States with no waiting period for certified
checks or money orders. Add 3%o(minimum $5.00) shipping and handling on all C.0.D. and credit card orders. Larger shipments may require additional
charges. NVand PAresidents add sales tax. Allitems subject to avallabilityand pricechange. We stock manufacturer s and third party software (or mostatl
computers on the market. Call today for our catalog

= =WEST =

1-800.648.551f

Circle No. 11 on Fiee Information Card
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- Keyboard
Encoding Schemes

A guide to computer keyboard operation
and solving interfacing problems

HE primary human-to-computer
I interface is a keyboard, a collec-
tion of individual keys, each of
which has a particular symbol on its
face and a unique binary value (code)
used by the computer to identify that
particular key. Different ways to pro-
duce these codes are explored here.
Except for special custom-made mod-
els, most keyboards have one contact
closure per key. All standard keyboards
use one of two wiring arrangements.
The circuitry common to most small
calculator keyboards, where all keys
share a single common terminal or the
keys are arranged in groups, with each
group having a different common termi-
nal, is shown at Fig. lA. The most ver-

By Ralph Tenny

satile keyboard will have two isolated
terminals for each key using the ar-
rangement shown in Fig. 1B. This ap-
proach is rare in small keyboards, but is
quite common to large models.

Almost without exception, keys on a
keyboard ‘‘bounce”——that is, the key
makes several very short intermittent
contacts as it is depressed. Fig. 1C
shows a typical keyboard contact circuit
and the waveform resulting from key
bounce. Most digital systems are fast
enough to read each bounce and record
the assumed single closure event as a se-
ries of key openings and closings. To

prevent entry errors, any key encoding
scheme must also include some method
to mask or eliminate the bounce effect.
Many methods of keyboard encoding
have been devised, and the best one for a
particular keyboard will depend on a
number of factors. Two of the most im-
portant considerations in choosing an
encoding method are the number of
keys, and the type of switch contacts in-
volved. That is, the fully 1solated keys
(Fig. 1B) can be used in most encoding
schemes, while those keyboards whose
keys share a common terminal (Fig. 1A)
are limited in their applicability to some
encoding schemes. The type of code to
be produced by each key will also be a
factor in deciding how to do the encod-
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———— Keyboard Encoding

COMMONT—l i i
oA
(A) (8)
+Vee
KEY l— CONTACT
BOUNCE
/“"H =
our e ON
= ov - - - - OFF
Fig. 1. ©
BITS BITS
KEY O | KEY O I 2
1 00 I 00O
2 01 2 00 |
3 10 3 010
a a 01 |
(a) 5 100
6 10 |
7RIS
8 111
{8)
Fig. 2

ing. In general, simple codes can be pro-
duced by simple schemes, as long as the
number of keys to be encoded is small.
Special codes, or a large number of keys,
require complex encoding schemes.

If the key code is to be unique for each
key, then the number of keys involved
determines how many binary bits will be
needed to define each key. For example,
Fig. 2A shows that two bits will encode
four keys. Another bit (3 bits total) will
allow a total of eight keys to be defined
as shown at Fig 2B. In other words, #
bits will encode 2" keys.

Decoding. For straight binary coding
of a small number of keys, NAND gate
encoding as shown in Fig. 3 may be
used. (We will cover key 0 shortly.) The
complexity will jump very rapidly with
an increase in the number of keys need-
ed, however. In Fig. 3, two 2-input
NAND gates sufficed for four keys, but
it takes three 4-input NAND gates for
eight keys (3-bit code) and four 8-input
gates for 16 keys (4-bit code). As a rule
of thumb, it takes one gate for each bit
to be encoded, with half as many inputs
per gate as the maximum number of
gates that can be encoded by that num-

S

+Vee

‘, % 22K{4)
<

P Fig. 3.

Fig. 4.

<
S 22K(4)

CONTACT BOUNCE —__ ”J—IJ——
e
KEY O

BITO—H_I-U_—
ar — U

I N W

[ el

ws—JUU L 1L

KEY 3

KEY 4
(8)

Fig. 5.

>
>

RI
22K

-

0 O

DAL

i

L
iamf
i

BIT2

< 10K (1Y)

Fig. 6.
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ber of bits. For example, 5 bits will en-
code 32 keys, but each gate needs 32/2
or 16 inputs. Since this type of gate does
not exist, it can be made up as shown in
Fig. 4.

Note in Fig. 3 that, although the four
keys were properly encoded, no output
will result if key O is pushed. Also, there
is no key-debouncing circuitry. To sense
the operation of key 0, add an inverter
as shown in Fig. 5A. If the three outputs
are summed in an OR gate, an output is
obtained for each key closure. By feed-
ing this output to a delay circuit built
with another OR gate, a delayed pulse
will occur after key bounce has stopped.

For those not familiar with the delay
circuit of Fig. 5A, it works this way. Re-
sistor R3 and capacitor C/ delay the in-
coming signal from the OR gate as
shown in Fig 5B. Resistor R/ provides

Computers & Electronics
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DISCOVER THE MAGAZINE
THAT HELPED LAUNCH

THE MICROCOMPUTER INDUSTRY

Incredible as it may seem, Popular Elec-
tronics helped launch the microcomputer
industry. Back in 1975, we published plans
for building the first powerful microcom
puter based on the 8080 cpu. These plans
generated incredible excitement—and
started the world thinking about personal
computing.

Since then, we've added more coverage
of personal computing. Today, so much of
the magazine is devoted to microcom
puters that we've changed our name to.

Computers & Electronics

Computers & Electronics continues the
Popular Electronics tradition of helping
our readers experience the advances of
the future—today. We do it with clearly
written, in-depth articles explaining each
innovation ..plans for building useful,
money-saving projects Incorporating the
newest technology reviews of the latest
mass-produced equipment. Whether it's
microcomputer equipment, audio, video,
or personal electronics, Computers &
FElectronics will make it possible for you to
enjoy the newest, the most sophisticated,
the most innovative technology around

Helpful buying guides

Computers & Electronics compares and
contrasts computers and other electronics
gear in meaningful buyer's guide articles.
We discuss features and options, what to
look for, and how to get the best value.
Recent buyer's guides have covered com-
puter printers, pocket computers, sophisti-
cated telephones, video cassette recorders
and high-tech audio cassettes.

World-famous test reports

In every issue of Computers & Electronics
you'll find our famous in-depth test reports.
We take a new product, test 1t and analyze
the results. Recently we've tested the Radio
Shack TRS-80 Model III, the [BM Personal
Computer, and the Sinclar ZX-81. Micro-
computers by Apple, Atari, Hewlett-Pack-
ard, Intelligent Systems and Netronics.
Plus an interactive data terminal, saftware,

Computers& Electronics

formerly Popular Electronies

Clones
Automatic Video Game/TV Antenna Switching
A Mail-Box Sentry

Polish Your
Apple with a
Luminance Eoard

Tested in This issue:
Tachnics SL.6 Linear-Tracking Turntable
Mclrtosh MA-6200 |ﬂte?ra(ed Stereo Amplifier
Teknika 13° Celor TV Monitor

and a variety of audio, video and testing
equipment.

Innovative construction
projects
If you're a do-it-yourselfer, you'll love the
constructior. projects in Computers &
Electronics. Not only did we bring the
world the first successful microcomouter
kit, but also projects for building the first
low-cost mod=m. The first computer key-
board integra-ed with the computer (30L)

{_Commners&Elecmmics PO Box 2774, Boulder. Colorado 80322

| [ YES!S2nd me one year (12 issues) of Computers & Electronics at $12 97— save 19%.

| [] 1prefer two years for $22.97

The first low-cost voice synthesizer. The
first low-cost logic analyzer. The first 1802-
based microcomputer (ELF). The first
low-cost function generator. The first gas
laser communicator (awarded a place in
the Smithsonian Institution). The first low-
cost color graphics computer module. An
interface to transfer narrow line listings
fromr. your TRS-80 Pocket Computer to
either a printer or CRT screen.

As you can see, our construction proj-
ects, while not necessarily complex
(thanks to multifunction IC chips), will
keer you at the forefront of technological
development— at remarkably low cost. And
in the future, we'll be bringing you con-
struction projects to help you make your
microcomputer more useful—whether 1t's
an enhancement, an application, or a
mercing of technology with external con-
trols and products.

Get the leader in the field—
at up to 33% off!

Computers & Electronics is the world's
most widely read computer and personal
electronics magazine. Now you can sub-
scrib= at big savings: up to 33% off. At our
New Subscriber rates, a one-year sub-
scrip-ion is only $12 97 Take advantage of
this offer— complete and return the coupon
or postage-paid reply card today!

[] Make that three years for $31.97-

[ save 28%. I save 33%
Savings based on ful. one-year subscription price of $15.37
Mr/Mrs/Ms =
- ease print full name! 48077
- __Apt.

City____ =

State

Zip

CHECK ONE
Offer velid in U.S. and possession:

pd
Q
Q
=3
@
0
4]
|

[[] Payment enclosed. [] Bill me later
n ¢ Please allow 3C to 60 days for delivery of first issue
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Keyboard Encoding
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HEX ASCII
30
31
32
33
34
35
36
37
38
39
al
42
43
44
45
a6

M MmO O ®P» W OO WL A NN - O

Fig. 7.

A S A O O

3lHLO 1 1 0 0 O

I 000 I 1 ©

46H
Fig. 8.

positive feedback which aids the slow-
rising waveform at point A, so that the
output pulse from the delay circuit has a
normal logic risetime. When the output
at B changes, this can signal the external
circuitry that key data is available at the
NAND gate outputs. It should be noted
that this encoding scheme, like most
simple systems, offers no protection
against pushing two keys at once. It is
also well suited for the switch types of
Fig. 1A.

A common encoding scheme for
small keyboards uses diodes to produce

82

the appropriate codes as shown in Fig.
6. Any key closure will be sensed by Q1,
which turns on to produce a positive
step at its collector as any key draws
current through R/ and the individual
bit lines. The encoding is accomplished
by the diode connections, which are ar-
ranged to produce binary values for
each key. This encoding scheme is also
well suited for nonisolated keyboards.
Suppose that ASCII code (Fig. 7) is
required from the circuitry of Fig. 6.

From Fig. 7 we see that the numbers 0
through 9 are 30 through 39 in hexadec-
imal code while A through F are 41
through 46 hex. Fig. 8 shows the binary
bit pattern for 31 and 46 hex, and Fig. 9
shows that each key must pull up the 2*
and 2° bit lines for O through 9, or the 2°
bit line for A through F. Thus, by add-
ing appropriate diodes, the 16-key cal-
culator-type keyboard can produce al-
most any custom code despite the
shared common terminal.

+Vee
by
2.2K g

2)

T~
0 O
T
e
w0

VWA~

AA
AAA——|

AN S e I
b EERTS =
| L I?&Xrﬂ*mm
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Fig. 10.
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Keyboard Encoding

0 ) 2 L 3 4 %
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FETLLLRT | . O SV SR SO our ou
KEYS = b
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t_ [ - |_l - -1~ I T o
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T~ 4TUF
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+ X0 X1 x2 X3 xa X5
Fig. 11. Fig. 12. R
. If the isolated-contact type keyboard 0o
is available, Fig. 9 can be simplified as = RV RIS %
shown in Fig. 10. Note that a number of _10 5 \<<\ @é ® § SP\<<\ NUL\<
keys have been omitted for clarity, and . \) - 3
that only four bit lines need to be diode X N | X[ vX
encoded. Instead, a number of transis- 0z Q K. & D\ ! x 4
tors sensc groups of keys in the same A58 X \,\( \,\( \\(
manner as Q/ in Fig. 6. the odd connec- 0, R °\ 8 ‘\‘ 2 " <\
tion between Q/, Q2, and Q3 is called a \°\< S
current mirror—it causes the same cur- [ s X (\ 2
rent to flow in the collectors of Q2 and | 2 5 ¢ 2 £
Q3 as is flowing in rhe collector of Q/. S 5t \‘( \:ﬁ( oX ¢
This allows all the bit lines 1o have the 2 L BTSh 05 T No N« s
| same “1” voltage. Note that this type of |_ N s
| circuitry can be expanded to any rea- 5 :°\o<\ E:ﬁé \5)\< o X
sonable number of keys. Similarly, any o =
special codes can be produced using rel- N \3\< \\< N
| atively few parts. 07 v F N e c\ ¢ o\
A third method of binary coding a A\>\< \)\( \,\( “oX
few keys (eight, for example) uses a pri- O W & o\ = C\ ,
ority encoder such as the 4532 shown in
Fig. 11. This IC produces the octal code X[ R X | X
(3-bit binary code) corresponding to the | s x NYH N s (
‘ closed key. Although this approach \,\( '\o\( \,\< N \;X
simplifies key e{]cod(;ng, debouncing is 010 v 1 N o ) LF
still necessary. The Group Strobe (GS)
signal is outpul when any key is de- - \>\< \Jé . § § X
pressed, and is delayed (as usual) to pro- z z J : W =E
duce a Data Ready strobe. Expansion “oX | eX ] e | X
and special codes can be done with sense Or2 C c\ K ; c\ + o\
transistors as in Fig. 10. N TN o [ e
The scanned matrix is a commonly Lo \\<<\ L’§ <\o<\ té CR\
| used method of encoding a large num- L :
| ber of keys. The basic concept of Fig. 12 \°\< \’Y \)\< X
in formed from an X-Y matrix of lines Oa Bl K M o\ - \ = ‘\.
| with the isolated-type keys connected at X N oKX X
each intersection. In a form which uses O DEL‘\ $ x VIS \ .
the least hardware, the Y lines are tied .
to an output port of a computer and the BITO \’\( \’jﬂ \Y \)\(
| X lines are on an input port. Software 2:;'2 il N o > o\ /
writes a ~*1"" to each output line in turn, ' Ig Is |14 |13 |12 I
and checks for an input. Suppose that el . | 1
input bit X4 goes high during the time A EF % £
| that output bit Y3 is on--this means cp OB & 1/6 4049 4532
that key “4” is closed. The software 2 A "
| searches for line 34 to find that the “4” o O £ : %
key 1s pressed then performs its de- e {
signed software function. Key < 5 4 330K —|Bve BiTE B
debouncing is done by reading the in- m ‘ 33K
| put, delaying a certain length of time, 33K
| and verifying the previous reading. The E20)8
soltware scan for 64 keys requires 16 ) -
| 1/0 lines. F8S READY /29049 v
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e Build a modern oscilloscope

e Recognize and handle current
electronic components

e Read. draw and understand
circuit diagrams

e Carry out 40 experiments on basic
electronic circuits used in modern
equipment.

1

1

1
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1

1
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NMelntosh

STEREO CATALOG
and FM DIRECTORY

way to master
electronics in
your own home

e Build and use digital electronic

circuits and current solid state ‘chips.

Learn how to test and service every
type of electronic device used in
industry and commerce today.
Servicing of radio, T.V., Hi-Fi and
microprocessor/computerequipment

LERNATRONICS,INC.

Associated Schools
UNITED KINGDOM FRANCE SPAIN MOROCCO SINGAPORE MALAYSIA CHINA SRI LANKA AUSTRALIA

P.O. Box 1240 e Pompano Beach, FI 33061

_ ZIP _

Free bolor Brochafé . No Obligation!

Get all the newest and latest information on the new
Mclintosh stereo equipment in the Mclntosh catalog. In
addition you will receive an FM station directory that

covers all of North America.

NAME
ADDRESS
I CITY

Mcintosh Laboratory Inc. CE
East Side Station P.O. Box 96
Binghamton, N.Y. 13904-0096

= STATE_ zIP

T ———

If you are in a hurry for your catalog please send the coupon to Mclntosh.
For non rush service send the Reader Service Card to the magazine.
CIRCLE NO. 31 ON FREE INFORMATION CARD
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A strictly hardware approach to the
scanned matrix is shown in Fig. 13.
Here 16 lines (00 to 015) are sequential-

| ly enabled as a 4029 binary counter

drives a 4514 l-of-16 decoder. If any
key is closed, the GS output of priority
encoder 4532 disables the counter’s
clock input and signals the computer
that data is ready. With 4 bits from the
counter and 3 bits from the priority en-
coder, a 7-bit data word is generated. By
proper arrangement -of switches and
data lines, the circuit in Fig. 13 pro-
duces ASCII code for each key. Note

L

ADDRESS ] ADDRESS

LINES —} DECODER
_
OUTPUT
4049 ENABLE
R
BITO { >0—
b
g0
R DATA TO
BITI g
B | compuTER
S DATABUS
4043 {B? ((THREE-
R — | STATE
BIT2 g? | OUTPUT)
s f—=
R
BIT 3 { >o—
s
TO COMPUTER
DATANREADNE—=— INTERRUPT
Fig. 14.

this matrix will encode 128 keys and not
all possible key locations are filled. Note
also that this circuit inherently rejects
any key depression except the first one
recognized—called key lockout—and
that the delay circuit additionally pro-
vides good noise immunity.

For a top-level approach to key en-
coding, a number of companies produce
special encoder IC’s using the matrix
principle. These devices perform all en-
coding, debounce, and key lockout
functions using only a few external com-
ponents. In addition, some such ICs will
accept a second key closure while the
first input is being processed.

No computer interface has been
shown with any other schemes, but the
normal approach will be to use a dedi-
cated port. Alternatively, Fig. 14 shows
the major components of a memory-
mapped keyboard port: data latches
with three-state outputs and an address
decode network to enable the outputs at
the proper time.

In the final analysis, the number of
and type of keys, the number of 1/0
lines, the condition of the junk box and
the size of one’s purse are all inputs to
the solution of a keyboard interfacing
problem. o

Computers & Electronics
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Baud Rare/\/lar( hmg for CoCi (?

+5V

How to match a r =
600-baud TRS-80 $6.8x 4 14 10 \ 3.9K3
Color Computer to a o O |

' 300-baud printer 2063+ 1 e £55¢
the hardware way :] E E

@

: 2 15 7 9]
By S. E. Harding o [ S g
AUD-RATE matching is an imper- (600 BAULD) = (300 BAUD)

B ative when trying to interfage a -. 2600 He ‘@
peripheral with a computer. In +5v

most cases, either a hardware or soft- Z 30 1 24

ware switch 1s provided to make this ad- e =

justment on one or both devices. How- e 36

ever, such a switch is not always L] -

provided, and the problem then arises of - Ic24 on 130 IC28

how to match baud rates so that a par- ISR CE-:] G ET [T ‘

ticular peripheral can be used. 10 28]

In the interface to be described, the L 27
computer was a TRS-80 Color Comput- 22 iz .26 |25,

er having an output port operating at

— T T 21 =
600 baud, with a printer operating at Ij TThBETAL £ : l - = . | K TTOLU%ﬁITAL':\
300 baud. Both of them had convention- - = N\

STATUS =

al RS232C ports. The schematic 1is
shown in Fig. 1.

ICc4 |7
+9V 1411488

Circuit Operation. Operation of (he
baud-rate changer is based on a UART
(Universal Asynchronous Receiver
Transmitter) formed by I/C2. Such a
UART contains two halves—a receiver
that accepts serial data and converts it

ik

)y [ DB-25,
A
! Rs-232 !
ouT

to parallel data, and a transmitter that STATUS
accepts parallel data and converts it to COMPUTER PRINTER
serial data. Both halves of the UART Fig. 1. The circuit consists essentially of a UART formed by IC2.

are controlled by a clock whose frequen-
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cy is 16 times the required baud rate.
Thus, with the receiver operating at 600
| baud, 1ts clock must be 16 times 600 or
9600 Hz. The transmitter operating al
300 baud needs a 4800-Hz clock. Note
that in Fig. 1, the 8-bit output of the
receiver 1s directly connected to the
8-bit input of the transmitter via
pins 5 through 12 and 26 through 33.
Both halves of the UART are pro-
grammed 10 a common format via pins
34 to 39.

The incoming RS232 data signals

ICI (one element within a quad RS232
receiver). This IC converts the positive
and negative voltage swings of the
RS232 mode into the +5 volts and
ground of a conventional TTL level sig-
nal required by the UART. The TTL se-
rial input is fed to /C2A pin 20.

When the buffer within the receiver is
full (it contains an 8-bit byte), a load-
OK signal appears at pin 22 of IC24 to
inform the computer that it is time to
send another character. This is called
“handshaking.”

The parallel data word from the re-
ceiver buffer appears on pins 5 through

| from the computer are fed to pin 13 of |

Baud-Rate Matching

et
PARTS LIST

C1, C4—0.01-pF, 25-V mylar capacitor
C2, C3—0.01-pF, 25-V disc capacitor
C5—330-pF disc capacitor

IC1—1489 quad RS232 receiver
IC2—AY-5-1013 UART

1C3—556 dual timer

1C4—1488 quad RS232 driver
R1—6.8-kilohm, resistor

R2, R4—20-kilohm, pc potentiometer
R3—3.9-kilohm, V4 -W resistor

12 which are directly coupled to the
parallel input buffer of the transmitter
half via pins 26 through 33. As the
transmitter clock beats away, the 8 bits
within the transmitter buffer are
clocked out at 4800 Hz (300 baud), and
after passing through one element with-
in quad RS232 driver /C4, they appear
as RS232 level data signals for transmis-
sion to the printer. In some cases, a ca-
pacitor of not less than 330 pF may be
required at the output of JC4 (pin 3) to

| limit the slew rate to values within
RS232 specifications.

Construction. The circuit is not tricky
and can be built using any form of con-
struction, from point-to-point wiring to
a small pc board or even a prototyping
board.

A power supply capable of delivering
the required + 5 volts for the TTL logic
and the bipolar 49 and — 9 volts for the
RS232 levels at /C4 is required. These
are all low-current loads, so any type of
power supply can be used.

Connections to the computer/printer
are left up to the user. Fig. 1 shows the
standard DB-25 connections used by
RS232 ports. However, any method of
interconnection can be made.

Before using the circuit, make sure
the clock pulses at pin 5 of JC3 appear at
a 9600-Hz rate adjustable via R2, and at
pin 9 there should appear the 300 baud
(4800 Hz) signals adjusted by R4. A fre-
quency counter can be used to adjust
these two controls. Once adjusted, the
potentiometers should be locked in
place to avoid accidentally changing the
baud rate.

TIPS&TECHNIQUES

KEEPING COMPONENTS SAFELY

To save time when building an electron-
ic kit, it's a good idea to systematically
arrange and label each component be-
fore beginning. One of the best ways to
do this is with a plastic foam block like
those available in hardware and lumber
stores (Fig. 1). (For components that

COMMON TYPE
PLASTIC FOAM

Fig. 1

MASKING TAPE

are easily damaged by static discharge,
such as MOS ICs and MOSFETS, you
must use black conductive plastic foam
(Fig. 2) which can be bought in an elec-
tronics store. If you can’t find this spe-
cial type, use white plastic foam
wrapped in aluminum foil instead.)
Divide the components into groups (re-
sistors, capacitors, transistors, etc.). Then
secure masking tape along the foam block.
As each component is placed on a block,
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CONDUCTIVE
PLASTIC
FOAM

Fig. 2

MASKING TAPE

check off the component on the parts list
or schematic. Then, using a felt pen, write
the component’s value and identification
number on the tape alongside it—~Noel
Boutin, Quebec, Can.

DEBOUNCING A CIRCUIT

When a pushbutton is used to clock a cir-
cuit such as a counter or shift register,
some form of debouncing must be used to
prevent extraneous clock pulses. You can
debounce a circuit by using a single-pole
double-throw pushbutton to toggle a
bistable latch (that is, a crosscoupled pair
of NAND gates). However, the spdt

+Vee

g1
G
spsT no T sy
PUSHBUT TON R2
P 4700
pag 5
a7,
(SEE TEXT)

gL
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pushbutton can be expensive, particularly
when a large number is needed (for exam-
ple, if you are building a hex keyboard).
The debouncing circuit shown here al-
lows the use of inexpensive, normally open
spst pushbuttons (commonly available for
$0.25 to $0.50 each). A hex Schmitt-
trigger/inverter package, ICI, atlows up
to six pushbuttons to be debounced with
one [C. Any unused gates can be used as
standard TTL inverters elsewhere in your
circuit. Capacitor C/ is typically 0.47
uF—either a ceramic disc or electrolytic
can be used. However, if your
pushbuttons are of the “low-bounce” vari-
ety, then a O.1-uF ceramic disc will
suffice.—Jimn Ericksen, Windsor, CT.

HIGH-MELTING-POINT SOLDER
You can waste a great deal of time try-

der like that found in old TV sets, with a
low-wattage iron, just heat the joint to
be desoldered to the melting point of
electronic solder. Then apply the elec-
tronic solder to the joint until it has
completely melted and combined with
the original solder at the joint. The elec-
tronic solder fuses with the high-melt-
ing point solder to lower its melting
point to where it can be desoldered by a
low-wattage iron.—Ted C. Huff, Impe-
rial, MO.

ing to desolder high-melting-point sol- |
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Now electronics technicians can get into VCR Servicing quickly and easily

Learn professional VCR servicing
at home or In your shop
with exclusive videotaped
demonstrations

Today, there are more than 10 million
VCRs in use, with people standing in
line to have them serviced. You can
bring this profitable business into your
shop with NRI professional training in
VCR servicing. This top-level training
supports the industry’s claim that
the best technicians today are those
who service VCRs.

Integrated Three-Way
Self-Teaching Program

In one integrated program, NRI
gives you a study guide, 9 instructional
units, 2 hours of video training tapes
accompanied by a 32-page workbook
that pulls it all together. At home or in
your shop, you’ll cover all the basic
concepts of video recording, mechani-
cal and electronic systems analyses,
and the latest troubleshooting tech-
niques. Your workbook and instruction-
al units also contain an abundance of
diagrams, data, and supplementary
material that makes them valuable addi-
tions to your servicing library.

The ‘“How-To”’ Videotape

Your NRI Action Videocassette uses
every modern communications tech-
nique to make learning fast and easy.
You’ll enjoy expert lectures and see
animation and video graphics that make
every point crystal-clear. You'll follow
the camera eye into the heart of the
VCR as step-by-step servicing tech-
niques are shown. Both electronic and
mechanical troubleshooting are covered

. . including everything from com-
plete replacement and adjustment of the
recording heads to diagnosing micro-
processor control faults.

Plus Training On All The
New Video Systems

Although your course concentrates
on VCRs covering Beta, VHS, and 34"
U-Matic commercial VCRs, NRI also
brings you up to speed in other key
areas. You’ll get training in capacitance
and optical video disc players, projec-
tion TV, and video cameras. All are in-
cluded to make you the complete video
technician. There’s even an optional
final examination for NRI's VCR Pro-
fessional Certificate.

The Best Professional
Training

This exclusive self-study course has
been developed by the professionals at
NRI. NRI has trained more television
technicians than any other electronics
school! In fact, NRI has consistently
led the way in developing troubleshoot-
ing techniques for servicing virtually
every piece of home entertainment
equipment as it appears in the market-
place.

Satisfaction Guaranteed
. . .15-Day No-Risk
Examination

Send today for the new NRI Self-
Study Course in VCR Servicing for

YE ' Get me started in profitable
o VCR servicing. Rush me my

NRI self-study course in VCR Servicing for

satisfied.
PLEASE SPECIFY TAPE FORMAT DESIRED [] VHS
Name (please print)____

Professionals. I understand I may return it for
a full refund within 15 days if not completely

Covers Beta and VHS
systems with actual

instructionon
videotape.

Professionals. Examine it for 15 full
days, look over the lessons, sample the
videotape. If you're not fully satisfied
that this is the kind of training you and
your people need to get into the profit-
able VCR servicing business, return it
for a prompt and full refund, including
postage. Act now, and start adding new
business to your business.

Special Introductory Offer

This complete VCR training course
with two hour videotape is being
offered for a limited time only, on
orders received from this ad, at our low
introductory price of $179.95. Save
$20 by acting now!

NRI Training For Professionals

McGraw-Hill Continuing Education Center

3939 Wisconsin Avenue W&hinm,&(ﬁ 2&16_ —
NRI Training For Professionals
McGraw-Hill Continuing

Education Center
3939 Wisconsin Avenue
Washington, DC 20016

-
il

[ BETA

Company.
Street

City/State/Zip_

Charge to [] VISA [ MasterCard

Enclosed is my [ check [J money order for $179.95 (D.C. residents add 6% tax) Make check payable to NRI

Interbank Number
CardNumber—
Signature.

_ ExpiraionDat¢

(required for credit card sales)
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TO YOUR COMPUTER

ing new technologies have become

available in the last few years.
Among them are the electrically alter-
able read-only memory (EAROM), the
electrically erasable programmable
read-only memory (EEPROM), and the
nonvolatile random access memory
(NOVRAM), all of which show great
promise for replacing conventional
memory chips in certain applications.
They have the attributes of the ideal
memory: they are fast, random access;
they don’t “forget” everything when
power is lost; and they can be repro-
grammed without removing them from
their sockets in the computer.

Since they are several times more ex-
pensive than conventional memory
chips, the use of these new memory de-
vices is not widespread in current cir-
cuit designs. Owing to their advantages,
however, and the likelihood that prices
will be reduced (as is historical in this
industry), it's appropriate to get a leg up
on this technology. Therefore, let’s ex-
amine such a chip, using as an example
the X2816A by Xicor, Inc., which is ex-
tremely easy to interface. The X2816 is
a 2K X 8 (2048-byte) EEPROM that
runs on a single 5-volt power supply.
The chip requires no external latches or
data preconditioning and can be used
like RAM. Since it has the same basic
pinout as the popular 2716 EPROM,
2316 ROM, and 6116 RAM, the X2816
can be placed in sockets for any of
these chips, with only minor rewiring
required for the control signals. The
chips are ideal for the new 2716
EPROM/6116 RAM boards now avail-
able for a number of computers.

SEVERAL memory devices involv-

About the Chip. The pinout of the
X2816 is shown in Fig. 1. Three input
pins control the action of the read and
write cycles: chip enable (CE), output
enable (OE), and write enable (WE). A
low signal to CE switches the chip from
the low-current (less than 40 mA)
standby mode to the active (100 mA)
mode. This CE line must be brought low
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Electrically erasable

PROMs are fast, random

access, don't forget

when power is lost,

& easily reprogrammed
By Michael Keryan

to either read or write to the chip.

To read data from the chip, the OE
line is brought low (while WE is held
high). To write data to the chip, the WE
line is brought low (while OE is held
high). The data input/output lines are
inhibited in the other possible states of
the control lines. To summarize, OE can
be considered as a read pin and WE a
write pin. A low pulse to one of them re-
sults in a read or write cycle, provided
the CE is also low. These operation
modes are shown in the Table.

The X2816 has on-chip latches, a tim-
ing-pulse generator, and a high-voltage
pulse generator used for the write cycle.
The write cycle takes up to 10 millisec-
onds to complete, but once triggered (by
CE and WE low and OE high), thecycle is

e e =
OPERATION MODES OF THE
X2816

Control Lines
CE OE WE

Mode of operation

Low-power standby
Low-power standby
Low-power standby
Low-power standby
Inhibit
Read cycle, data

= output
Write cycle, data

= input
H Inhibit

r—IIIXT
r—rIIrr
IrIr Ir

—
—

L L
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automatic. Therefore, the X2816 can be
used as RAM, but the chip should not
be accessed until at least 10 milliseconds
after a write cycle has been initiated.
When not writing to the chip, the read
access time is similar to conventional
memory chips (300 nano-seconds or
less). The chips contain write-protec-
tion circuitry for power-up/power-
down transitions and glitches on the
WE pin. They are designed for 10,000
write cycles.

Wiring the EEPROM. In many cases,
normal 6116 CMOS static RAM chips
can be replaced by X2816 EEPROMs
with no changes required to the wiring.
The pin-outs of the X2816 and 6116 are
identical. As shown in Fig. 2A, the
memory read line is brought to OE, the
memory write line is brought to WE,
and the chip enable line is brought to
CE. For new circuitry using the Z80,
8085, 8080, etc., the interfacing is
straightforward. CPU chips such as the
6502, 6809, 6800, etc., usually use a sin-
gle read/write line (R/W) that is high on
aread cycle and low on a write cycle. In
this case, the OE input can be derived by
inverting the R/W line connected to the
WE input, as shown in Fig. 2B. In any
case, when using the EEPROM as
RAM, you will probably want to ad-
dress it outside of the normally used
contiguous block of workspace RAM,
to protect it from being written to indis-
criminately. This can be accomplished
either by hardware (decoders address it
away from the other RAM) or software
techniques (setting the boundaries of
the workspace RAM to exclude the
EEPROM).

A simple method of adding
EEPROM to a TRS-80 is shown in Fig.
3. This basic addressing scheme is used
to add either RAM or EPROM address-
es in address space $3000 to $37DF.
Note that the last 32 bytes of the
EEPROM will not be used. The Disable
switch allows the EEPROM to be write-
protected, and the LED lights when the
EEPROM can be written to.

Computers & Electronics
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When used to replace EPROM or

| ROM in an existing circuit, some pari

has to be changed to allow the chip to be

active on both the read and write cycles.

| Normally, EPROM and ROM chips are

enabled only on read cycles. After de-

feating the read-only access. wire the OE
and WE as previously explained.

To “burn”™ the chip, merely write
data to a valid address by using the BA-
' SIC rOKE statement, or use a machine
language or assembly program to move
or store data in the desired address. If
more than one byte will be written, the
program mus!t provide for the approxi-
mate 10 milliseconds dead time after
cach write cycle. Waste-time loops can
easily be added to both BASIC and as-
' sembler programs. An alternate method
is to verify each byte prior to writing the
next byte; the data lines will be in an
open state during the internally timed
write cycle. However, since reading
data from an open-state data bus will re-
sult in a certain data byte (dependent on
type of computer, usually $00 or $FF).
when writing this certain data byte be

sure to insert a software timing loop.

Applications. The EEPROM can be
used in just about any application where
conventional EPROM or ROM is now
used. The difference is that now you will
be able to easily change the code. Use an
EEPROM for a character generator,
bootstrap programs, input/output driv-
ers, new utility programs, to fix bugs in
your BASIC-in-ROM, etc. It can also
be used 1n applications that were impos-
sible 10 do before. Use it to download
program or data files from EEPROM to
RAM and then save the updated data
back to EEPROM; that is, a disk emula-
tor with non-volatile memory. Remem-
ber, the 10,000 write cycle lifetime will
allow daily updates for over 25 years.
For more information on EEPROMs,
write 1o Xicor, Inc., 851 Buckeye Court,
Milpitas, CA 95035. Ask for applica-
tion note 3 104 and a data shecet for the
X2816A. which is currently priced at
about $35 for single units. Other
EEPROM manutacturers include Gen-
eral Instruments, Hitachi, Intel, Na-
tional, Motorola, and Seeq. Seeq also
has a 5 volt-only EEPROM available. ¢

Jr—
WE R/W WE WR
3 @ 3 RD
X2816A __ X28i68
Efs— I CE wr
(A) (B)

Fig. 2. Interfacing to the X2816
depends on the type of CPU used.
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A-, | :Vcc=+5v
A¢[}2 23 1A
As[CH3 22 1Ag
As[]4 2 WE
A3[ls 20J0E
Fig. 1. Pinout diagram A, 6 19 jA;o
of the X2816A, made X28I6A
by Xicor, Inc. Ay 7 EEPROM 8 jﬁ
Itis a 2K X 8 (2048-
byte EEPROM that runs on
a single 5-volt supply. 0 8 7 jD?
Do Qo 16 [1Ds
O,fio 15_]Ds
D211 140 ]Da
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Fig. 3. A simple method of adding EEPROM to a TRS-80.
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Davong
S-megabyte
Winchester
Hard Disk

|
|

|

System

HARD DISK SYSTEM

DS

By Stephen Walton

SOME ten years ago, IBM introduced
two new data storage devices: a 14" rig-
id-disk system called a " Winchester”
and an 8" floppy-disk drive, both de-
signed for large-scale computers. It took
only three years for the flexible disk sys-
tem to evolve into a less costly, smaller
size. Made by Shugart Associates, the
floppy quickly revolutionized the small
computer market. With powerful desk-
top microcomputer systems wide-
spread, hard disk drives are now taking
the same route, aimed at users who han-
dle a lot of data for, say, a mailing list or
other large data base, accounting, etc.

Davong Systems, Sunnyvale, CA, is
among the many companies taking aim
at the micro market with Winchester
hard disk systems for IBM PC, Osborne
1, and Apple II, ITe, and III computers.
A 5-megabyte external single-drive sys-
tem for an IBM PC was chosen for ex-
amination. It is priced at $1995. Here
are my experiences with its installation
and operation.

Hardware. The sealed hard-disk sub-
system is divided into three major as-
semblies: the Tandon Wintech TMS50!
four-head Winchester technology drive,
the controller (interface) board, and the
subsystem’s 3-ampere power supply,
which is in a separate cabinet.

The drive itself occupies about the
same amount of space as a standard
514" floppy unit. It can either be
mounted in the IBM unit in place of one
of the 5% " floppy drives or it can be
purchased in its own enclosure. Since
the disk is not removable, it is in a sealed
box with no door. An activity light indi-
cates when the drive is in use.

The controller board occupies a sin-
gle expansion slot, and is supplied with
a clip-in card guide to hold it in place.
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Besides its connection to the bus
(through the expansion slot), the board
requires three cable connections to the
drive and one to the power supply.

The fused power supply measures
315" X 5" X 11" and weighs eight
pounds. Its fan is somewhat louder than
that of the PC system.

Hardware Installation. Davong indi-
cates that its controller board has to be
installed in expansion slot J5, which is
on the far right. The reason for this is
that the cables coming from the board
are bulky enough (when you include the
size of their connectors) to interfere
with the placement of another board to
the right of it.

My floppy controller, though, is the
Maynard Electronics unit, which has a
parallel-printer interface. Owing to ca-
ble lengths and the parallel port, it
could not easily be moved out of slot J5.
I found it easier to give the Davong con-
troller two slots, though it meant re-
moving my Asynchronous Communi-
cations Adapter for the duration. I put
the controller board into the far-left
slot, leaving the next one empty.

With no change in the number of
floppy drives in the system, no alter-
ation of the system-board switch
settings was needed. And, after connect-
ing all the cabling with power off, I was
ready to power up—Winnie and periph-
erals first, then the PC.

Software Installation. Davong’s in-
stallation software is supplied on a non-
bootable diskette. I copied the files onto
a DOS 1.1 system diskette (I had an ear-
ly Davong version; Multi-OS, which is
DOS 2.0 compatible, is now available)
and used the most general of them,
INSTS5xx.COM. This program leads
you smoothly through the installation
process, asking questions as it goes—
and if you should ever falter, it can be

wwWwW.americanrcadiohistorv.com

interrupted with Control-C. The ques-
tions cover:

¢ Capacity of the hard disk (5
megabytes, formatted in my case)

® Whether double-sided drivers are
to be used (at a slight cost in the size of
the DOS)

¢ Whether to use one of several stan-
dard volume (disk subsection) divisions
of Winchester’s storage space or some
custom configuration.

® [fastandard division is to be used,
which one. (See box.)

® Whether to do a complete media
check (which is time-consuming, but
recommended).

With a hard disk, volume letters are
used to reference hard disk areas. I
chose the standard volume division that
provides for three volumes on the hard
disk—A: and B: of 2.4 megabytes each,
and C: the same size (320K bytes) as a
double-sided floppy. My floppies be-
came D: and E:. I okayed full media ver-
ification, and found it to be a go-away-
for-a-while process, taking almost 25
minutes for the 5-megabyte drive.

When I came back, I found I was on
my new, giant-size A: drive, with DOS
on my floppy modified to give me the
next best thing to booting directly from
the hard disk. Bringing up the system
with the modified diskette in my first
floppy drive takes me directly to Vol-
ume A: on the Winchester where my
AUTOEXEC.BAT file can be executed.
Everything proceeds normally then.

Operating Impressions. I remember
what it was like when I first changed
from using cassettes for mass storage to
floppy disks. Going from floppies to the
Winchester is nearly that impressive.

To put it another way, it’s like mov-
ing out of a studio apartment into a
twelve-room house. There's a lot of
space and you think you'll never have
enough furniture to fill it.

Computers & Electronics
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Is Your Cordless Phone Obsolete?
YES — If It Doesn’t
Have a 1500-Foot Range!

arrier

NEW HORIZONS Smashes the Distance

with These Advanced Phones

The SuperFone 650
with TRUE TOUCHTONE®

Most cordless phones will work ir
Touchtone areas, but the phone itself
wor't generate a Touchtone signal.

Tae SuperFane 650 is a true
Touchtone. Frem your pool, patio, or
neighbor's home, you can use MCI,

Spr nt, PABX, or a comguter code.

Range is 1500 feet, mmimum. Users
report 1800 and 2000 feet. That's
approaching half a mile. SuperFone 65C
is a radiophone, not a gadget, and that’s
why the signal is crisp and strong even
at cistances that would leave most
phcnes with nothing but a frustrated
hiss.

A secret code system lets you chdose
from 512 comkinations. No other signat
car inte-fere. Change the code
whenever you like.

Speakerphone, llercom Features

The base station s a sg2aker phone.
The base and unit F&ve complete
intercom capability, whick means one
person can roam th2 yarZ ¢r warehouse
and be in constant zouck with the base.

A privacy butmn €s you hear the
party on the other erd of the line
without his heaing yDu

Automatic recial o* the ast number Is
a real convenierce.

A security swich mekes it impossible
forI anyone but ¥ou ta m3ke outgoing
calls.

What else? A volume ccntrol for the
speaker, a call-auttdn (0 dsge the base
from the cordiess phone, and sound
fidelity so good we challenge anyone to
tell the difference between SuperFone
650 and a cord-dhcre.

How much fc- all this? $239.95.

The Mini-SuperFone 620 —
State-of-the Art Electronics

The SuperFore 623 s ro bigger than
a pack of cigarcttes. Iit's the smallest
high-performarze phone r the world.

But it has a 1500 faot rarge.

It also has private “sécur ty codes” —
512 of them. Infact, axceo! for the
speakerphone. pag rng s¥stam, and
Touchtone® capab | -y, it has all the
features of its g trothe-, the
SuperFone 65) — includ ng incredible
sound quality

The SuperFone €20 is ,curs for
$159.95.

The Tote & Talk Is a Decorator Cordless Phone with
1500-Foat Range and a 10-Phone-Number Memory

This extended-range cordiess phone
is absolutely corgeous. Don't be m sled
by its beauty: it has a brain!

The Tote and Talk (made by
Universal) is programmable. You can
pu: ten of your most-called numbe-s
intd its memoy, includ ng a last-nembs=r
redial. Then, bty pushing two digits
yo x'll be able to dial arnry of those numbers

Tote & Talk has a ful intercom
beiween the tase staticn and the
remote unit, including a ca/l buttor on
eazh unit. It kas the “Mute"” privacy key,
s0 you can hear the other party without
his hearing you.

You'll be proud to display this phone.
PLt it on a countertop ar hang it o1 the
well. The rich brown vinyl inset-panel
matches any Jecor.

-fow much for this icng-range
decorator cordless phcne? $209.95 (if
ycu do7't need the 10-memory
capability, it's even less — $7189.95).

WE ABSOLUTELY GUARANTEE!
Use ANY of these wonder-phones, or th2
SuperAntermna, for up to 30 days. fforary
reason you decide not to keep them,
return them for a 10C% refund.

Circle M. 53 cn Free Information Card -

TRIPLE THE RANGE
OF ANY CORDLESS PHONE!

The SuperAntenna will give your
cordless phone, ragard¥=ss of make or
model, three times the range it has 1ow.

If the range is 700 feed, it'll lezp to over
2,000. K it's 1500 feet i-ne range cf the
shones on this page), it ocould be as “ar as
one mile!

Easy to install. Only §79.95 complete.

Add 34.50 for stipping

The SuperFone 650, with True
Toucttone cialing — $239.95 (twc for
$219.€5 each)

The SuperFone 620, with 1500-Fost
Range — $159.95 (twc “or $149.98 each)

The Tote & Talk with 10 Memories —
$209.95 (two for $199.95 each’

The Tote & Talk without Merrory
Featu-e — $189.95 (twc for $179.95 eacht

The SuperAntenna, TR PLES the Range
of Any Corciess Phonz — $79.95
Please add $4.50 ser total order
for shipping.

For instant service, If you have a VISA
or MasterCard, call oli-free 24 hours
a day, seven days a week:

800-443-0100

Ask for Extesision 111

New marvels are what you expect from

NEWHORIZON

DeotcElo, 5-31 F ftieth Avenue
Long Island City, NY 11101
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In practice, your software ”furni-
ture” can catch up with you faster than
you expect. It looks as though you have
room for everything on the Winnie, so
you move it in—no more wasting your
life commuting between floppies! You
can have everything you use in your
software development or your data pro-
cessing application all handy at once. It
feels positively liberating.

That impression lasts for quite a
while, but then one day you realize that,
with all the utilities and program mod-
ules you've accumulated, your five
megabytes is down to a couple of hun-
dred K. Shortly thereafter you find that
you don’t even have enough room to as-
semble your latest monument to the art
of programming. Don’t get me wrong,
though. Five megabytes is a lot of
room—you just have to learn to use it
wisely.

Speed is the other advantage you im-
mediately recognize, though the hard
disk doesn’t give you as great an edge as
you may first think. What the hard disk
does, it does faster than a floppy: but
you soon give it a lot more to work on
than any floppy is ever burdened with.
Once you've really loaded up a Winnie-
volume’s directory, things tend to slow
down again.

I did an informal benchmark using a
PC BASIC program of 28,160 bytes in
ASCII form, compiling and linking it
first on the hard disk, where source pro-
gram, compiler. linker and library were
all on the same volume. Then [ repeated
the process using floppies. where the
source file (and, subsequently the object
and executable files) were on one drive,
and everything else on the other. To
make the linking more challenging. |
used the compiler’s “ /O" option, which
creates stand-alone (and consequently
large) programs that can be used with-
out the runtime package. The hard disk
volume was already loaded up a bit—
some 112 files totaling 1.1 million bytes.

Compiling using the floppies took 1

minute, 53 seconds; linking, 2 minutes,
2 seconds. The hard disk times were: 1
minute, 29 seconds to compile; 1
minute, 9 seconds to link. That’s a no-
ticeable, but not blistering, difference.

Yes, my word processor finds its
overlays (up near the top of the directo-
ry) faster on the Winchester. Any given
disk operation is speedier. But it’s a lot
of them on one job that can—and will—
slow you down.

Pitfalls. Where’s the dividing line be-
tween prudence and paranoia? It de-
pends on what each may cost you in
your particular situation. I had reason
to thank myself at least once for keeping
backup copies of what was on the hard
disk.

Davong’s documentation does tell
you that you have to use its version of
FORMAT.COM, even for floppies,
once the hard-disk system is working. I
read documentation as carefully as any-
one does—which is to say, often too
hastily and sometimes too late. I needed
a fresh floppy, and blithely used the reg-
ular DOS FoORMAT utility on my
diskette, which was in the E: drive, and
which fact T indicated to FORMAT.

Well, my whole A: hard-disk volume
got blown away. I have to admit,
though, that was my fault, and not
Davong’s. One must always read the
documentation first! [Editor's note:
Davong says this possibility has been
eliminated in Davong’'s Multi-OS.]

One concern that is common to all
hard disk users and crucial if the equip-
ment has nonremovable media, is reli-
ability. Another, specific to the PC envi-
ronment, is heat.

First reliability. In all the time I used
the Davong subsystem, I never saw any
indication of a soft error anywhere on
the recording media. Quality control
must be much improved since my first
acquaintance with hard disks (not so
many years ago chronologically, but
way back in terms of technology). The

STANDARD VOLUME CONFIGURATIONS
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Option Volume size Max. directory entries Default name
1 100% of hard disk 1024 files IBM DOS A
2 50% of hard disk 512 files IBM DOS A
50% of hard disk 512 files IBMDOS B
K| 40% of hard disk 512 files IBM DOS A
20% of hard disk H12 filas IaM 00s 8
| 20% of hard disk 512 files IBMDOSC
20% of hard disk 512 files IBMDOS D
A apnors Mclude e savr-aia! of ane fappy avsk

WWAN. americancadiohistornn.com

media diagnostics ran squeaky-clean,
and my own daily use only confirms
their results.

The process of backing up data to
some removable mass-starage medium
(sometimes tape or a hard-disk car-
tridge; floppies in my case) is essential
for the prudent, ongoing use of a hard
disk. Using the BACKUP and RESTORE
utilities supplied by Davong, I ran into a
slight problem: BACKuUP proceeded
without a hitch, but RESTORE reported
a “critical error” and warned that the
data involved might not be reliable. In-
deed it was not. The file, fortunately,
was ASCII, and I could tell by examin-
ing it that it was indeed " garbaged.” (It
was truncated, with the tail of a differ-
ent file grafted to it.) As a result of that
experience, I would tend to rely on indi-
vidual backup (via the DOS coPY func-
tion) of really important files, at least
until Davong’s backup utilities ensure
that what’s written can later be read
reliably.

As for heat, the case of my PC'’s sys-
tem unit never gets perceptibly warmer
than room temperature when I'm using
just floppies. When the Davong power
supply is on, the top of the system unit is
definitely warm, despite my external-as-
possible installation of the subsystem
and the fact that its power supply is in a
separate external case. There’s a lot of
hearsay and folklore about thermal fail-
ures of PC’s when used with hard disk
systems, especially internally-mounted
ones, and it's said that such failures hap-
pen sooner when the power hungry
8087 co-processor is also resident. But,
even though I had a toasty-warm sys-
tem unit, I had no problem that could be
attributed to imminent thermal failure
of my system.

Compatibility. I have used the Davong
Winchester with the Baby Blue CPU
Plus and CP/M software, with a pro-
gram that remaps the PC keyboard (by
modifying DOS) to make it touch-type
like a Selectric typewriter, and with a
wide range of orthodox PC software.
There were no compatibility problems.
Some copy-protected software will al-
ways have to be loaded from a floppy,
although data files can usually reside on
a hard-disk volume. And, while there is
a way to bring up such.programs and
use them freely on the Winchester
(though the trick does not defeat copy
protection), I have not tested the sub-
system with copy-protected programs.
All my pre-Davong hardware worked
unblinkingly with the Davong system
installed, including the non-IBM May-
nard Electronics floppy-controller-

Computers & Electronics
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cum-parallel-port. I removed my async
board only because 1 needed two slots
width of space to accommodate the
Davong controller in my situation. (The
three remaining slots are filled by the
Maynard board, the Baby Blue and an
IBM color/graphics board.)

Utilities Supplied. BACKUP and RE-
STORE let you write out or reread all or
part of a specified hard-disk volume at a
time, with the files involved optionally
(and customarily) described by the con-
tents of an ASCII file and allowing
backups to be incremental—covering
only those files changed since the last
backup. A negative "skip these” option
for describing groups of files 1s some-
thing that DOS should have had since
release 1.0.

It took just under seven minutes to
RESTORE some 1.3 megabytes of files
from four floppies, plus one more
minute to create a Master Index, but not
counting the time actually taken to
swap diskettes. That's not bad at all!
Anyone who's too busy to do that on a
regular basis deserves whatever catas-
trophe may befall him.

CHKMEDIA—as in "check media”
1s either pretty slick or pretty sloppy.
Going by my experience, it runs quickly
and non-destructively. It never revealed
anything wrong, and I never caught it in
any error.

PARK.—Winchester heads "fly”
through the air over the recording medi-
um when it’s spinning, at 3600 rpm, and
they "land” when it stops. This utility
lets you position the heads outside the
normal data area before powering
down, so they come to rest where they
can’t do any damage.

FORMAT is the replacement for the
IBM utility that (no fault of its own)
tripped me up, as noted above. In addi-
tion to what's provided with DOS 1.1, it
adds two more options: " /G.” which al-
lows you to proceed directly without
time-consuming prompts and confirma-
tions, and "/V,” for full verification
(recommended for hard-disk volumes,
time-consuming on floppies, but essen-
tial for freedom from errors).

DISKCOPY replaces IBM's volume-to-
volume copy utility. It works fine. Just
don't expect to copy a 2.3-megabyte
hard-disk volume onto a 160-kilobyte
single-sided floppy or vice versa. The
| media have to match.

sYs copies the (modified) operating
system onto any volume, hard-disk or
floppy, where room’s been left for it. It's
essentially pointless for hard-disk vol-
umes beyond A: but handy for making
new hard-disk-boot floppies.
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Documentation. If you take the time
to read the documentation—and it's
easier to read than many examples, in-
cluding some from IBM—you can’t go
too wrong 1If you've been hanging
around PC documentation for a while.
The absolute neophyte will need a little
help—but doesn’t that go without
saying?

The section on hardware installation
includes enough illustrations for you to
getit right even if you're a confirmed il-
literate. The software installation pro-
cedures and the sections on using the
Davong utilities are explained step by
step, and include illustrations of the
screen displays all along the line. If you
take your time and follow the instruc-
tions faithfully, you should have no dif-
ficulty in getting your hard-disk subsys-
tem up and running.

In short, the documentation is sound,
and even superior by current standards.

DOS 2.0 and IBM's Big Nudge. This
past spring, IBM shot a double-wham-
my at folks like Davong: it released
DOS version 2.0, and it unveiled its own
hard disk for the PC, a 10M-byte one.
[Editor’s note: Since this review was
written, Davong. has started supplying
its Multi-OS operating system with its
hard-disk drives. Multi-OS is compati-
ble with IBM'’s DOS 2.0 and offers a
number of features not present in the
operating system originally shipped
with the Davong drives. Among those
features are: three levels of password
protection, easier access to different
disk  volumes. support of multiple
drives, cache memory (the use of RAM

to speed up disk operations by eliminat-

ing many of them). and automatic de-
tection and circumvention of bad disk
sectors. Multi-OS also allows multiple
operating systems—DOS, Pascal, and
CP/M—and languages to reside on the
same disk. The Multi-OS requires a
128K system.]

IBM’s own Winchester may well lock
away that segment of the market that
wants nothing to do with products with-
out the horizontal-lines logo—but that
market segment would probably not
have looked anywhere else, anyway.
For the person who's willing, though, to
lift up his head and look around him,
the Davong system offers more flexibili-
ty at a lower price.

If, for instance, you already own an
IBM PC and want to upgrade it to have
a 10-megabyte hard disk, the IBM up-
grade will cost you almost $3500 (of
course, for that price you also get more
expansion slots than you had previous-
ly). A comparable Davong upgrade 1s
priced at $2095, and you get all the add-
ed features of Multi-OS. Additionally,
Davong has an 18-megabyte streaming
tape backup available.

Trying out Davong'’s hard-disk sub-
system for the IBM PC has been a flirta-
tion with strong magic. I love the elbow-
room, although I would hate to become
dependent upon it. The speed advantage
is a sometime thing—until you try to
imagine floppies handling the same load |
of programs and data.

The Davong subsystem does what it's
supposed to, and does it reliably for a
price that is not out of sight. It provides
an amplification of PC power that many
users should not be without.

Circle No. 93 on Free Information Card

SPECIFICATIONS

DAVONG 5=Mb HARD DISK SYSTEM

Access time (ms): 3 (min)
110 (avg)
200 (max)

Latency time (ms): 8.3 (avg)

Rotational speed: 3600 rpm

Price: 5 megabytes (int.), $1845
5 megabytes (ext.), $1995

Range: 5 to 128 megabytes, formatted
Upgrade unit capacities: 5, 10, 15, 21,-32 megabytes

Peak transfer rate: 625K/second

Backup option: floppy disk or 18-megabyte tape cartridge
Operating systems: IBM DOS, Pascal, CP/M, Concurrent CP/M
Programmable disk cache: to 512 megabytes

Flexibie volume mapping: supported by Multi-OS

Local networking: supported by Multi-OS

Password protection: supported by Multi-OS (3 levels)

10 megabytes (int.}, $2095
10 megabytes (ext.), $2395
32 megabytes (int.), $3695
32 megabytes (ext.), $3995

Computers & Electronics
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Telstar 19”
Monitor/
Recerver

APAN Victor Corp. (JVC) has en-
J tered the U.S. high-performance,
cable-ready video monitor/TV re-

ceiver consumer marketplace with three
new models. For our evaluation pur-
poses, we selected its top-of-the-line
“Telstar” Model C-2073US 19" -diagonal
system with infrared remote controi.

Although this JVC Telstar moni-
tor/receiver provides convenient video
(including RGB) and audio inputs, it is
not modular in design. Therefore, it is
more likely to be compared with RCA’s
VGM 20238 257, 127-channel system,
orits 19” equivalent, than with the oth-
er ‘‘separate’” systems we recently test-
ed. Like the RCA and a majority of oth-
er high-performance systems we have
seen, the JVC Telstar uses a SAW filter
in the i-fsection. A comb filter separates
the luminance and color signals while
providing excellent resotution and video
bandwidth.

Suggested retail price for the JVC
Telstar C-2073US monitor/receiver, in-
cluding remote controller, is $750.

General Description. The Telstar C-
2073US is built around an in-line,
quick-start 19” color picture tube. Its
channel indicator consists of LED
(light-emitting diode) numeric displays.
Below the channel displays are VIDEO
and CATV legends that light up to indi-
cate which program source has been se-
lected and a STAND BY legend that lights
up when power is on but no program
source has been selected.

Grouped in a vertical column below
the legends are the system’s four prima-
ry controls, all touch-bar operated.
They consist of a VIDEO/TV program
source selector, up/down CHANNEL
scanner, and up/down VOLUME control
and an on/off POWER switch. The
CHANNEI and VOLUME touch bars are
two-function affairs. Touching the left
side of the CHANNEL bar initiates down-
ward scanning through the channels,
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TEST REPORT: VIDEO

while touching the right side initiates
upward scanning. Similarly, touching
the left side of the VOLUME bar de-
creases sound level, while touching the
right side increases it.

Located above the channel displays
are an ‘“‘electronic eye” and the pickup
for the remote-control receiver. The
electronic-eye circuit can be switched in
and out. When switched in, the “‘eye”
glows green and its circuit automatical-
ly adjusts brightness, contrast, and col-
or for best picture under changing ambi-
ent light conditions.

A set of standard COLOR, TINT,
BRIGHT(ness), CONTRAST, fine DETAIL,
and v(ertical) HOLD rotary controls and
the MAIN POWER switch are located be-
hind a door to the right of the primary-
control panel. Also behind this door is a
number of special-function switches.
One switch permits selection of either
cable or standard broadcast TV chan-
nels. (A handy conversion table is fixed

Although the Telstar system uses a |

factory-preset all-electronic, micro-
processor-controlled, phase-locked-
loop (PLL) tuner, uP and DOWN FINE

tuning cntrols are provided for trim- |

ming the receiver’s tuning to obtain
clearest picture and sound reception
from nonbroadcast r-f signals from
VCRs, electronic games, etc. An unusu-
al secondary control located behind the
door is a slide switch that can be used to
select either FAST or SLOw channel
scanning when the door is open. In the
FAST position, weak channels may be
skipped, since the afc circuit does not
have sufficient time to lock onto them.
Finally, there is an AFC (automatic fre-
quency control) switch behind the door
that is disabled whenever the door is
swung open.

The infrared (IR) remote-control sys-
temm used in the Telstar monitor/
receiver is almost identical to those used
in the RCA, NEC, Sony, and Sears TV

The Model C-2073US comes with an infrared remote control.

on the inside surface of the door for
quick reference.) There is also a DISC
switch for selecting either automatic
discrimination between 50- and 60-
frame (foreign or domestic) or 60-
frame-only reproduction from VHD
video disc players. (The 60-frame-only
position is recommended when weak
stations are being received.) When the
DISC switch is set to AUTO, correction is
aulomatically made for any vertical
stretch that may occur when 50-Hz Eu-
ropean video discs are played back
through the Telstar receiver. Another
switch, labeled EE, permiits the electron-
ic-eye circuit to be switched in and out.

WAMW=americanradiohistorv.com

receivers we have recently evaluated.
The MAIN POWER switch must be set to
ON for the remote power switch to oper-
ate and tor the system to operate. Ten
numeric pushbutton switches on the re-
mote hand controller permit direct
channel access as well as up/down
channel scanning. In addition to the
up/down VOLUME push-bar control,
there is a separate MUTE pushbutton
that can be used to temporarily com-
pletely turn off the Telstar’s audio.

The Telstar C-2073US’s electronic
circuitry s typical of that used in the
other high-performance TV receivers
we have reviewed in recent issues. It is

|
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...JVC TELSTAR

contained on four major printed-circuit
board assemblies, and uses 18 ICs and
66 transistors. The power and deflection
assembly employs a switched power
supply to provide a source of tightly reg-
ulated 110 volts dc to the flyback trans-
former and other circuits. All CRT volt-
ages, including for the filament, are
derived from the flyback supply. Only
the tuner board assembly has its own
transformer-driven 60-Hz regulated
power supply, which provides a source
of 12 volts dec for the microprocessor-
controlled remote-control decoder, fre-
quency synthesizer, and PLL sections.
These circuits are almost identical to
those used in TV receivers we have re-
viewed in recent months.

Only five ICs are used on the main
signal processor pc-board assembly: i-f,
agc, and afc IC, color-signal processing
IC, sync separator and sound i-f detec-
tor IC. A special seven-pin IC provides
automatic black-level control.

The audio amplifier, which drives a
4” X 6" oval loudspeaker, is contained
on a separate subassembly. It is claimed
to offer better-than-average sound qual-
ity, the result of careful component se-
lection and use of a special “ripple fil-
ter” that is part of the sound i-f detector
IC on the main signal assembly.

As in almost all modern color video
monitors and TV receivers, the RGB-
output amplifiers are located on a small
pc assembly mounted on the CRT’s
socket. One unusual feature of the
Telstar receiver is the manner in which
the composite-video signal from the r-f
detector output and video input from
the VIDEO jack are selected. The selec-
tion process is controlled by seven tran-
sistors arranged as amplifiers and buff-
ers and two transistors that cut off the
video from the jack or from the i-f detec-
tor. The selected video signal is then
sent to the comb filter section.

The most unusual feature of the
Telstar Model C-2073US is not visible
from the outside. It is the use of special
JVC *“chip” resistors and capacitors.
These components do not have the usu-
al pigtails and are not mounted in holes
in the board. They are glass-coated, ap-
proximately %" X %" X Y" blocks
with metallized ends that solder directly
onto the printed circuit pads. During as-
sembly they are glued onto the board.
For removal, they have to be twisted
free while the ends are unsoldered. To
replace such a chip component, JVC ad-
vises preheating it with a blower, such
as a hairdryer, preparing little solder
balls at the pads, and then soldering the
component into place with a 30-watt
soldering iron while you are holding the
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glass-covered body with a tweezer.

These chip components are not color
coded, but the value is printed on the
body in a simple code. The number 123
on a resistor, for example, means that
the resistance is 12 times 1000 (three ze-
ros) or 12,000 ohms. Capacitors are
coded in the same way, with a letter
added to indicate tolerance or tempera-
ture coefficient. The 123 on a capacitor
means a 12,000-pF or 0.012-uF capaci-
tor. Resistors are all ¥4 -watt and can be
simply replaced with equivalent, stan-
dard carbon-composition types. Capac-
itors are all rated for 50 V. Aside from
the use of these chip components, the
Telstar monitor/receiver is relatively
accessible for servicing, with excellent
diagrams, board layouts and instruc-
tions supplied in the JVC service
manual.

Laboratory Measurements. While
the Telstar’s critical tuner parameters
measured a few dBm lower than those
we obtained for the NEC component
color system we reviewed in June 1983,
they still represent excellent perfor-
mance. The 134-channel tuner exhibit-
ed outstanding sensitivity and noise-fig-
ure characteristics that assure that the
Telstar will do just as well as its compe-
tition, even in deep-fringe reception ar-
eas. Video bandwidth measured 4.0
MHz via tuner input and 4.1 MHz from
the VIDEO input jack.

Though JVC claims a resolution of
350 lines for direct and 330 lines for r-f

input, we verified between only 320 to
340 lines on our test pattern setup.
However, this is not really a true mea-
surement, since it depends on the view-
er’s judgement of how far down the
wedge pattern one can still dinstinguish
individual lines. In any event, the
Telstar’s resolution was excellent.

The combined resolution, dc restora-
tion, and overall stability of the picture
could also be verified by oscilloscope
photos of the color-bar test-pattern sig-
nal. Deflection linearity and conver-
gence were perfect over the entire
screen. There was no evidence of pin-
cushioning, and the grey scale appeared
100%. ’

One of our important tests is overall
picture comparison and evaluation in a
studio test setup, where we can compare
an actual color picture with its repro-
duction via a studio camera. Our usual
panel of experienced studio technicians
gave the Telstar an excellent rating,
comparing it with previously viewed
RCA, Sony, NEC, and Sears screen pic-
tures. Color fidelity was as good as with
any of these comparison receivers. Fur-
thermore, we found no apparent differ-
ence between the Telstar’s excellent pic-
tures and those of the RCA and Sony
receivers we previously rated as tops.

User Comment. The Telstar Model C-.
2073US offers top-notch performance
in terms of reception, detail, and color
fidelity. Like the RCA VGM 20238, it
combines the functions of a compact

JVC MODEL C2073US 19” TELSTAR MONITOR/RECEIVER
LABORATORY MEASUREMENTS

Parameter

Sensitivity, vhf (Ch. 3):

Sensitivity, uhf (Ch. 20):

Noise figure, vhf (Ch. 3):

Noise figure, uhf (Ch. 20):

Video bandwidth to CRT (—6 dB):
(Monitor only):

Oscillator stability (Ch. 3):
(105 to0 130 V ac, 2 hr) (Ch. 20):

Fine tuning range:

Agc dynamic range:

Dc restoration:

Horizontal linearity:

Vertical linearity:

Convergence:

Pin-cushion effect:

Voltage regulation, B +;
(10510 130 V ac)

High-voltage regulation:
(105 to 130 V ac)

Size:

Weight

Power Rating:

WAWAALamericantadiohiston.com

Measurement

—56 dBm

—54 dBm

10 dB

14 dB

4.0 MHz

4.1 MHz

0.05 MHz

0.05 MHz

0.6 MHz

66 dB

100%

100% left; 100% right
100% top; 100% bottom
100% at worst

None

95%

95%
18%2"H X 19%"D x 27%2"W
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CREATIVE COMPUTING

he Creative Computing
Sweepstakes is open to all our
readers. No purchase is neces-
sary—and you'll receive a fantastic
Atari home computer system worth
over $1600 if you’re the lucky winner!

How the
Sweepstakes works

Just mail the attached card or the
coupon below after filling in your
name and address. Be sure to indicate
whether you're also subscribing to
Creative Computing at the special
rates shown—you can save as much as
33%.

Then, if you win, you’ll get a
superb Atari personal computer sys-
tem: the Atari 800 with 16K RAM
and 10K ROM .. .an 810 Disk Drive. ..
a 16K RAM Memory Module for
extra memory... a pair of Joystick
Controllers for game interaction. Use
the Atari to handle small business
and professional applications as
well as sophisticated home pro-
cessing functions—and, of course,
for entertainment. Analyze your
investments, learn languages, do

OFFICIAL RULES
No Purchase Necessary

1. On an official entry form or a 3" x 5" piece of paper. hand-print
your name, address and zip code. Enter as often as you wish, but
mail each entry separately to Creative Computing Sweepstakes,
PO Box 5215. Boulder, Colorado 80322. Entries must be received
no fater than December 31, 1983, and the drawing will be held by
January 28, 1984. All entries become the property of Creative
Computing, which reserves the right to reprint the name and
address of the winner.

2. The winner will be selected in a random drawing from among all
entries received, under the supervision of the publishers of
Creative Computing. whose decision will be final. Only one prize
will be awarded in this Sweepstakes. Winner wilt be notitied by
mail and may be required to execute affidavit of eligibility and
release. Odds of winning wili depend on the number of entries
received. Creative Computing will arrange deiivery of prize.
Taxes are the responsibility of the winner. Any manufacturer's
claims and warranties will apply, but Creative Computing makes
no claims or warranties with regard to any prizes. Prize is not
transferable No substitutions for prizes.

. Sweepstakes open to all residents of the U.S., its territories and

w

possessions, except employees (and their famiiies) of Creative

Computing. its affiliates, and its advertising and promotion
agencies. Void wherever prohibited or restriced by law

. For the winner's name, send a stamped. self-addressed envglope
to Creative Computing Sweepstakes, Circulation Department,
One Park Avenue. New York, N.Y. 10016.
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Save up to 33% on Creative Comput’mg, too!

——eeecccccc=== QFFICIAL ENTRY FORM ~

Mail to: Creative Computing Sweepstakes

P.O. Box 5215, Boulder, Colorado 80322

O YES! Enter my name in the Creative Computing
Sweepstakes and start my subscription to Creative

Computing for the term checked:

O One year (12 issues) only $19.97—20% off’

[0 Two years only $36.97—26% off!

O Three years only $49.97—33% off!

business accounting, play video
games. Programmable in Basic or
Assembly, the 800 can use all Atari
peripherals and can control up to four
disk drives and a 60 lpm printer. In
all, the 800 and its accessories form a
package worth a full $1620 at retail!

You’re sure to win
with Creative Computing!

Whether you win our Sweep-
stakes or not, the hours you spend
with a computer are certain to be
winners when you subscribe to
Creative Computing. It’s the Number
One magazine of computer applica-
tions and software—filled with in-
depth evaluations of computers, pe-
ripherals and software, plus
applications and software that you
can run directly on your computer.

. Why not enjoy a year or more of
Creative Computing at our low in-
troductory prices? You’ll save up to

33% if you subscribe at the same

time you enter our Sweepstakes!

Atari is a registered trademark of
Atari, Inc.

|creative
computin

g L ) CHECK ONE:
Savings based on full one-year subscription price of $24.97. O Payment enclosed.
. . O Bill me later.
O NO 1 don’t wish to subscribe now, but tell me ' aver
if I’'ve won the Creative Computing Sweepstakes. 8526
Mr./Mrs./Ms.. B
(please print full name)

Address I — o . Apt
City _ ___ State Zip

Ofter valid only in the USS., its territories and possessions. Please allow 30 to 60 days for delivery of first

issue if you subscribe.

wArA - ericanradiohistornv:-com

[ L L L T T T T Ty |


www.americanradiohistory.com

/444
BA.!."//
| Dinrulh
CAME?

{ 74

Basic Computer Games, edited by
David Ahl, 1s a great collection of 101 fascinat-
1g game programs, all written in easy-to-use
Microsoft® BASIC. Play Craps. Combat,
Lunar LEM Rocket, Boxing, Bowling—and 96
hers. With introduction, notes on Microsoft
BASIC, and conversion table for other
BASICs
More Basic Computer Games,
edited by David Ahl and Steve North, is a
challenging sequel with 84 exciting new
games. Complete with sample runs, program
istings and illustrations. All games run i
Microsoft BASIC (conversion table included)
More Basic Computer Games also available
1in TRS-80® edution. Each volume 1s 8% x 11"
softcover, illustrated

Only $7.95 each!
Regisiered Trademarks Microsoft Microsoft Consumer
Produ inc., TRS-80 Radio Shack Dwision of Tandy Carp.

For faster service,

PHONE TOLL FREE:

800-631-8112

L

(In NJ only: 201-540-0445)

Also available at your

local bookstore or computer store.

CONVERTERS

Largest Selection
of Equipment Available
8 Buy Warehouse Direct & Save $

36 channel
converter

. 84595

36 channel

wired remote

converter
only

8895

Send 82 for complete caralog
of converters and equipment

Quannity Discounts ¢ Visa ® Masier Charge
Add §% shipping — A\ich . residents add 4% sales (ax

C&D Electronics, Inc.
P.O. Box 21, Jenison, M1 49428

(616) 669-2440

Action books from Creative Computing

‘reative Computing Press |

Creative Computing Press
Dept.NF5C 39 East Hanover Avenue
Morris Plains. NJ 07950

Send me Basic Computer Games at $7.95*
plus $1.50 postage and handling each. #6C

Send me More Basic Computer Games at
$7 95* plus $1.50 postage and handling each. #6C2
Send me More Basic Computer Games,
TRS-80 Edition at $7.95* plus $1 50 postage and
handling each. =6C4

JPAYMENT ENCLOSED §_ -
*Residents of CA, N] and NY State add applicable
sales tax. Outside USA add $3.00 per order.

{J CRARGE MY: (Charge and phone orders $10
minimum )

(J American Express OMasterCard OVisa

Card No ~ Exp.Dawe.

Signature - o

Mr./Mris./Ms - — .
please print {ull name)

Address. - _ ____Apt

City/State/Zip____ _
Send me a FREE Creative Computing Catalog.

b e

Computers & Electronics not
only sells itself at a nice profit, it
creates awareness of the hard-
ware and software in your store.
It’s like having another salesper-
son on your staff—one who pays
you. One who goes home with
customers and continues to influ-
ence buying decisions long after
you're closed for the day. If
vou're interested in a low-ticket
1tem with top-of-the-line sales
power, let’s talk now.

CALL COLLECT: (212) 725-7679

Or write: Ziff-Davis Publishing Company

T’ﬂ Retail Sales

One Park Avenue
New York, NY 10016

Minimum order, 10 copies.
We pay all shipping costs to your store.

wwWwW.-americanradiohistorv com

...JVC TELSTAR

color TV receiver with a video monitor.
But unlike the RCA system, the
Telstar’s capability as a monitor is more
limited, since it has only a single VIDEO
and single AUDIO input. This means |
that you can connect either a VCR or a
video-disc player or a computer, but
only one video/audio input at a time.
There is no provision for stereo sound,
and there is no video output and no pro-
vision for audio outputs for remote
speakers. In this respect, the Telstar is
less flexible if you want to use it as the
central building block for a full video
system.

Color-bar input at tuner (top) and
output at comb filter input.

Inclusion of a single loudspeaker,
without at least some audio outputs for
external amplifier systems, appears like-
ly to be a limitation if and when stereo
sound is telecast.

We compared the Telstar against re-
cently reviewed competition in techni-
cal terms. Now let us see how it stacks
up in terms of dollar value. The Sears
19” color monitor, together with a 105-
channel tuner, carries a suggested retail
price of $1000. RCA’s 25” color TV re-
ceiver with 127-channel tuning capabil-
ity and video monitor combination lists
at $1080, while NEC’s 25" 133-channel
system lists for $1400. And a 19” Sony
105-channel system lists for $1370. The
134-channel JVC Telstar C-2073US, at
a suggested retail price of only $750,
therefore, represents excellent dollar
value, even in light of its flexibility
limitations. —Walter Buchsbaum

Circle No. 92 on Free Information Card

i
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Visible-Light
Laser Diodes

More About
Ultrasonics

A New Non-
Volatile RAM

By Forrest M. Mims, 1l

VER since the laser diode was in-
E vented (almost simultaneously
at three US research laborato-
ries) in 1962, scientists have dreamed of
developing one that emits visible light
continuously at room temperature.
Have they finally succeeded? Read the
latest developments in this month’s 2 1st
birthday tribute to the laser diode.
Next, we'll examine a wheelchair
guided by Polaroid’s ultrasonic ranging
system. Then we’ll look at a clever new
approach to power-off data retention in
CMOS static RAM that’s creating a
major stir in the semiconductor memo-
| ry industry.

But right now let’s take care of those
readers who have requested copies of
previous installments of this column or
its predecessors. You can find back is-
sues of this magazine at many public li-
braries. In addition, installments of
“Experimenter’s Corner” and “Project

| of the Month™ that appeared from 1975
through 1978 have been published in
103 Projects for Experimenters (Tab
Books, Inc., 1981). Columns that ap-
peared from 1979 through 1981 have
been compiled in The Forrest Mims Cir-
cuit Scrapbook (McGraw-Hill, 1983).

Visible-Light
Laser Diodes

| How would you like to have a com-
| pact laser no bigger than a pocket pen-

October 1983

light? Moreover, what if this midget la-
ser could emit a bright red beam just as
narrow, intense and powerful as that
emitted by a much bulkier helium-neon
(HeNe) laser? And would you be im-
pressed if this laser included a built-in
modulator circuit for transmission of
both analog and digital signals from a
battery-powered circuit?

Though you cannot yet purchase a la-
ser with these remarkable properties,
I’m happy to report the technology for
this amazing new laser has already ar-
rived in the form of a new generation of
visible-light-emitting laser diodes. We'll
discuss this new technology shortly. But
first let's briefly review the background
of this new development so you can bet-
ter appreciate its significance.

Visible Light Vs. Near Infrared. Fig-
ure 1 shows the light sensitivity of the
typical human eye. The graph is called
the photopic luminosity curve. It shows
that visible light ends and near infrared
begins at or near a wavelength of about
720 nanometers (nm). However, the
curve is asymptotic at both extremes
since the actual point at which the eye
no longer responds is determined by the
intensity of the radiation.

For example, 1 know a laser techni-
cian who several years ago accidentally
looked into the beam of a powerful neo-
dymium doped YAG laser and reported
seeing a bright orange glow. A quick
glance at the photopic luminosity curve
shows that this is impossible since the
YAG laser emits at a wavelength of
1060 nm, well beyond the range of hu-
man vision. Perhaps the technician,
who was fortunate his eyes were not per-
manently injured by this experience, ac-

CONTACT
A~ WIRE

LIGHT EMITTING
DIODE

tually observed some of the visible light
used to “pump” the YAG laser crystal.
Or perhaps he saw the 1060 nm.

In any event, I've often clearly ob-
served the “invisible” 880 nm radiation
emitted by the new aluminum gallium
arsenide (AlGaAs) light-emitting di-
odes (LEDs). Of course, in the interest
of accuracy, I should note that these
LEDs emit a spectrum of wavelengths
centered at 880 nm. In other words,
some of the radiation is closer to the vis-
ible wavelengths than the 880 nm figure
suggests.

I’ve related these two examples to il-
lustrate the controversy that surrounds
the definition of where visible light ends
and near-infrared radiation begins. Un-
til recently the reports of researchers
who claimed to have developed “visible-
light laser diodes were generally
viewed with considerable skepticism.
With these thoughts in mind, let’s look
at the evolution of the visible-light laser
diode.

LUMINOSITY COEFFICIENT

500 600 700 800 900 1000
WAVELENGTH (nm)

400

Fig. 1. The photopic luminosity
curve of the typical human eye.

OVERSIZE
CONTACT WIRE .
(FOR LOW ~a.
RESISTANCE AND
HEAT SINKING)

CLEAVED END
~—LASER BEAM

DIFFUSED JUNCTION
LASER

Fig. 2. Physical structure of a simple LED and junction laser.
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| Visible-Light-Emitting Laser Di-

odes. The first laser diodes were made
in 1962 from gallium arsenide (GaAs), a
semiconductor alloy still used to make
many such lasers. Figure 2 compares
the simplest possible light-emitting di-
ode chip with an early GaAs laser di-
ode. The laser is a p-n diode alike in
nearly all respects to the LED. Unlike
ordinary LEDs, however, the laser ver-
sion has a very smooth, flat junction,
and two opposing ends of the chips have
been cleaved to form perfectly flat, par-
allel reflective facets that function as
end mirrors. The mirrors provide the
optical feedback necessary to establish
and sustain laser operation. Radiation is
emitted from the chip at the junction re-
gion of both facets.

Today’s sophisticated laser diodes
have structures much more complex
than the simiple p-n junction version
shown in Fig. 2. Nearly all are made by
forming multiple layers of semiconduc-
tor alloys into a sandwich-like configu-

ration. This confines to the junction re-
gion radiation that would otherwise be
absorbed in the crystal or escape out the
sides of the chip. I described several of
these structures in an earlier column
you may want to review (“Solid State
Developments,” POPULAR ELECTRON-

| 1S, December 1980).

At room temperature, GaAs lasers
emit invisible near-infrared radiation at
a wavelength centered at about 904 nm.
The wavelength range of these lasers is
much narrower than similar diodes op-
erated as non-laser infrared emitting
diodes.

However, even the very first laser di-
odes emitted red light because they
could only be operated when cooled to
the temperature of liquid nitrogen
(—196° C). Light is shifted downward
in wavelength from near-infrared to vis-
ible red because the emission wave-
length of any light-emitting diode, laser
or otherwise, decreases with the tem-
perature of the diode’s junction. A lig-
uid nitrogen cooled GaAs laser, for ex-
ample, emits a wavelength of about 845
nm. At this temperature, the laser oper-
ates continuously.

As a development engineer for the
Air Force, I once designed and worked
with a cryogenically cooled laser diode.
[ well remember the brilliant, cherry red
beam the laser emitted. Of course, oper-
ating a laser diode, or any other device
for that matter, at the temperature of
liquid nitrogen is a major hassle. That’s
why scientists have long sought to de-
velop a laser diode that emits visible
light and does so continuously at room
temperature.

100

Several kinds of room temperature la-
ser diodes that emit radiation at the far
end of the visible red portion of the spec-
trum were developed in the United
States during the 1960’s and early
1970’s. One was made from gallium ar-
senide phosphide (GaAsP), an alloy
that emits at about 860 nm. A second
was made from aluminum gallium arse-
nide (AlGaAs), an alloy that then emit-
ted wavelengths as low as 805 nm.

These early visible-light lasers could
not be operated continuously at room
temperature. Instead, they were driven
by brief (200 ns) current pulses.

I’ve used both kinds of lasers with
various drive circuits. Although they
produce a visible red light, the intensity
is very low. The light from the GaAsP
lasers I've used could only be seen when
the room lights were dimmed. The emis-
sion from the A1GaAs lasers was slight-
ly brighter. When viewed straight on,
the chip emitted a bright but tiny spar-
kle of red. For practical purposes, nei-
ther kind of laser can be considered use-
ful as a visible-light emitter.

As early as 1970, RCA, a leader in la-
ser diode research and development,
had produced lasers that emitted at 690
nm in a pulse mode, but they were unre-
liable due to the high current density re-
quired to attain laser operation. During
the late 1970's, however, RCA scientists
produced laser diodes of AlGaAs that
operated continuously at room tem-
perature and emitted at wavelengths as
low as 740 nm.

Recently the race to develop practi-
cal, visible-light laser diodes has intensi-
fied. The main incentives are laser-
scanned audiodiscs and video discs and
laser printers. In both cases laser diodes

could be better utilized as compact, low-
power consuming radiation sources if
only their emission wavelengths could
be reduced. This would permit the laser
beam to be focused to a smaller spot
than that available from a conventional
near-infrared emitting laser diode.

The small spot size of focused light
from visible laser diodes would mean
that audiodiscs and videodiscs could
carry as much information as compet-
ing discs designed for use with the
632.8-nm radiation emitted by the
HeNe laser. And the laser non-impact
printer could achieve better resolution.
Furthermore, the laser printer would
require less power since the same energy
could now be focused into a smaller space.

While virtually all important ad-
vances in laser diode technology over
the past twenty years took place in the
United States, several Japanese compa-
nies have recently made major break-
throughs in the development of visible-
light laser diodes. Until a few years ago,
the very best visible laser diodes made
both in this country and Japan emitted
in the visible red above about 700 nm.
But recently, scientists at Japan’s Sharp
Corp. announced the first laser diode to
emit continuously at wavelengths below
700 nm. Various versions of their new
AlGaAs laser deliver from 5 to 10 mW
(about the same power as a small pen-
light) at 683 nm.

Shortly after Sharp announced its
new laser, an even bigger surprise came
from Omron Tateisi Electronics, anoth-
er Japanese company. Omron an-
nounced the development of indium
gallium arsenide phosphide (InGaAsP)
laser diodes that emit at about 621 nm at
room temperature! This wavelength is

R3

A,B = TRANSDUCERS A
R1=RANGE FROM A
R2 = RANGE FROM B
R3 = TRANSDUCER SPACING

X,Y = DISTANCES TO BE CALCULATED
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1’4\
= TYPICAL HEAD POSITION

\57\ TO BE MEASURED
} HEAD POSITION AT REST
\"DEAD ZONE"

Fig. 3. David Jaffe’s ultrasonic system for motorized wheelchairs.
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VIC-20

(a real computer at the price of a toy)

COMMO Vel 1] o7/ § COMPUTER AND SOFTWARE
{more power than Apple Il at hait ine price) S ALE

s13g.00x ~ .J. = $77.00%

HAVE
THE @ THE
« 170K DISK DRIVE $179.00 % BeST B LOWEST * 40-80 COLUMN BOARD $99.00 %

e TRACTION FRICTION PRINTER $119.00% SERVICE |l PRICES » VOICE SYNTHESIZER $69.00 %

( ® with software savings applied)

COMMODORE 864 COMPUTER $139.00
You pay only $239.00 when you order the power-
ful 84K COMMODORE 64 COMPUTER! LESS the
value of the SPECIAL SOFTWARE COUPON we
pack with your computer that allows you to
SAVE OVER $100 off software sale prices!! With
only $100 of savings applied, your net computer
cost is $139.00!! LESS a $49.50 BONUS PACK of
30 programs on tape or disk we give you ab-
solutely FREE!!!

170K DISK DRIVE $179.00

You pay only $279.00 when you order the 170K
Disk Drive! LESS the value of the SPECIAL
SOFTWARE COUPON we pack with Yyour disk
drive that allows you to SAVE OVER $100 off
software sale prices!! With only $100 of savings
applied, your net disk drive cost is $179.00.
LESS a $49.50 BONUS PACK of 30 disk pro-
grams we give you absolutely FREE!!!

TRACTION FRICTION PRINTER $119.00
You pay only $219.00 when you order the Com-
star T/F deluxe line printer that prints 8 1/2 x 11
full size, single sheet, roll or fan fold paper,
labels etc. 40, 66, 80, 132 columns. Impact dot
matrix, bi-directional, 80 CPS. LESS the value of
the SPECIAL SOFTWARE COUPON we pack
with your printer that allows you to SAVE OVER
$100 off software sale prices!! With only $100 of
savings applied your net printer cost is only
$119.00.

80 COLUMN BOARD $149.00

You pay only $149.00 for this 80 Column Board
when it is purchased with a COMMODORE 64
Computer or a Disk Drive or a Printer or a
Monitor. If purchased alone the sale price is
$169.00. Included with this board is word pro-
cessor pack, electronic spread sheet and mail
merge data base on two tapes. List $249.00.
(Disk add $10.00).

EXECUTIVE
WORD PROCESSING PACKAGE

SCRIPT 64 EXECUTIVE WORD PROCESSOR is
the finest available for the COMMODORE 64
Computer! THE ULTIMATE for PROFESSIONAL
wordprocessing application. Featuring simple
operation, powerful text editing with a custom-
ized word dictionary, complete cursor and in-
sert/delete key controls, line and paragraph in-
sertion, automatic deletion, centering, margin
settings and output to all printers. Included is a
powerful MAIL MERGE When used with THE
COMPLETE DATA BASE PACKAGE. List $99.00.
Sale $79.00. Coupon Price $52.00. (Disk only).

| Add $10.00 for shipping, handling and insurance. Hlinois residents
| please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAL
0 orders. WE DO NOT EXPORT TO OTHER COUNTRIES.

SPECIAL SOFTWARE COUPON

We pack a SPECIAL SOFTWARE COUPON
with every COMMODORE 64 COMPUTER:
DISK DRIVE-PRINTER-MONITOR we sell!
This coupon allows you to SAVE OVER
$100 OFF SALE PRICES! $200-$300 sav-

ings are possible!! (example)

B =y
PROFESSIONAL SOFTWARE
COMMODORE 64

Name List Coupon
Executive Word Processor $99 00 $52 00
Complete Data Base $89 00 $46.00
Electronic Spreadsheet $89.00 $46 00
Accounting Pack $69.00 $32 00
Total 5.2 Word Processor—Plus

Tape $69 00 $37 00

Disk $79.95 $42.00
Total Text 2.6 Word Processor—

Tape $44.95 $26 00

Disk $49.95 $26 00
Total Label 2.8 $24 95 $12.00

Disk $29 95 $15.00
Quick Brown Fox Word

Processor $69.00 $40.00
Programmers Reference

Guide $20.05 $1250
Programmers Helper $69.00 $40 00
Basic Tutor $29.95 $15.00
Typing Tutor $29.95 $15.00
Sprite Designer $16.95 $10.00
Medicinemen $19.95 $12.00
Weather war Il $19.95 $12.00
Music-Maker $19.95 $12.00
EDU-Pack $24.95 $13.00
3D Maze Craze $24.95 $13.00
Professional Joy Stick $24.95 $1200
Light Pen $39.95 $20 00
Deluxe Dust Cover $ 895 $ 4.60

tand many other items)

Wrlte or call for
Sample SPECIAL SOFTWARE COUPON!

PROFESSIONAL BUSINESS SOFTWARE
EXECUTIVE QUALITY BY TIME WORKS!

The Cadillac of business programs
for Commodore 64 Computers

Item List *SALE
Inventory Management $89.00 $69.00
Accounts Receivable $89.00 $69.00
Accounts Payable $89 00 $69.00
Payroll Management $89.00 $69.00
Cash Flow Management $89.00

Sales Analysis $89.00

General Ledger $89.00
(*COUPON PRICE $59.00)

™ with Cassette and Gortek purchase)

VIC-20 COMPUTER $77.00
You get the Commodore VIC-20 Computer for
only $77.00 when you buy at sale prices: The
Commodore Data Cassette for only $69.00 and
the Gortek Introduction to Basic program for on-
ly $19.95. TOTAL LIST PRICE $302.95. SPECIAL
PACKAGE SALE PRICE $165.25.

40-80 COLUMN BOARD $89.00

A fantastic price breakthrough for VIC-20 owners
on this most wanted accessory!! ‘“Now you can
get 40 or 80 Columns on your T.V. or Monitor
Screen.” Plus we add a word processor with
mail merge, electronic spread sheet, time
manager and terminal emulator!! These PLUS
programs require 8K or 16K RAM memory. (Disk
add $10.00).

VOICE SYNTHESIZER $59.00

Votrax Based. Make your VIC-20 COMPUTER
TALK! Has features equivalent to other models
costing over $370.00. You can program an
unlimited number of words and sentences and
even adjust volume and pitch. You can make
adventure games that talk! A must for enhanc-
ing your programming creativity and pleasure.

60K MEMORY EXPANDER $59.00
Sixslot — Switch selectable — Reset button —
Ribbon cable. A must to get the most out of
your VIC-20 Computer. Includes FREE $29.95
adventure game.

8K RAM CARTRIDGE $39.95
Increases programming power 2 1/2 times. Ex-
pands total memory to 33K (33,000 bytes).
Memory block switches are on outside of cover!
Includes FREE $16.95 game.

16K RAM CARTRIDGE $69.00
Increases programming power 4 times. Expands
total memory to 41K (41,000 bytes). Memory
block switches are an outside cover! Includes
FREE $29.95 adventure game!!

12 GREEN SCREEN MONITOR $109.00
Excellent quality GREEN PHOSPHOROUS
VIDEO MONITOR with antiglare, 1920 characters
(80 characters x 24 rows). Save your TV! a must
tor 80 column word processors. PLUS $9.95 for
VIC 20 or Commodore 64 Cable.

12" AMBER SCREEN MONITOR $149.00
Premium quality AMBER VIDEO MONITOR With
antiglare, (80 characters x 24 rows), exceptional-
ly clear screen, faster scanning, 1000 lines.
PLUS $9.95 for VIC 20 or Commodore 64 Cable.

e LOWEST PRICES « 15 DAY FREE TRIAL » 90 DAY FREE REPLACEMENT WARRANTY
e BEST SERVICE IN U.S.A. * ONE DAY EXPRESS MAIL « OVER 500 PROGRAMS * FREE CATALOGS

PROTECTO

|
|
|
| Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days | E N T E R P R l Z E S (WE LOVE OUR CUSTOMERS)

|for delivery, 2 to 7 days for phone orders, 1 day express mail! Canada 0
Iorders must be in U.S. dollars. y|SA — MASTER CARD ACCEPTED

Circle No. 40 on Free Information Card

wwweamericanradiohistorv.com

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382.-5244 to order
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M@l TAT2K KIT/PLANS $14.50 TAT20 REAOY TO USE $24.50

[WWPM5  PLANS  $7.00 VWPMSK

RUBY LASER RAY GUN — Intense visible red beam. burns and
welds the hardest metals. HAZARDOUS device. Kits available
RUB3 PLANS incluges part sources §15.00
CARBON DIOXIOE BURNING AND CUTTING LASER — produces
a continuous beam of energy. HAZARDOUS device -— Kits avail-
able LC5 ~ PLANS " . includes part sources . . - $15.D0
VISIBLE LASER LIGHT GUN — produces intense red beam for
specsal effects and other various optical applications. Hand-held
enclosure houses batteries

LGU3 PLANS $10.00 LGU3K KIT/PLANS (minus tube) $99.50
IR PULSED LASER RIFLE — produces 15-30 watt pulses at
9000A at 200-2000 per second

LRG3 PLANS $1D.00 LRG3K KIT/PLANS (minus diode)$119.50
BEGINNER POCKET LASER — visible red simulated device pro-
duces an excellent monochromatic source of ight
LHC? PLANS $5.00 LHC2K KIT/PLANS $24.50
HIGH ENERGY VARIABLE AND PROGRAMMABLE PAIN FIELD
GENERATORS. REQUIRE ND CONTACT — Recently devejoped
device produces directional fields of moderate to high SPL capa-
ble of producing intense pan and discomtort. HAZARDGUS IF
NOT USED WITH DISCRETION. SOLD FOR ANIMAL CONTROL —
MAY BE USED (N CERTAIN INSTANCES TO DISCOURAGE UN
WANTED ENCOUNTERS

PPF1 PROG/VAR PLANS $15.00 PPFIK KIT/PLANS $175.00
PSP3 VAR HAND-HELD PLANS §7.00 PSP3K KIT/PLANS $44.50

PHASOR BURNING WAND — capabie of burning flesh. gener
ates 3500 volts of continuous DC power

PSW3  PLANS . $8.00 PSW3K KIT/PLANS . $59.50
PARALYZING SHOCKING WAND — produces 100.000 watt
pulses of stunning power

PGIW  PLANS . $10.00 PGIWK ~ KIT/PLANS  $79.50
Above electrical devices are hand-held and may be used for
PERSONAL OEFENSE.

SNOOPER PHONE — ailows user to call his premises and listen
In without the phone ever ringing.

SNP2  PLANS. . $7.00 SNP2K.. KIT/PLANS. $49.50
LONG RANGE WIRELESS MIKE — miniature device clearly
transmits over 1 mile

FBT9 . PLANS. . $7.00 FBT9K. . KiT/PLANS. $34.50
WIRELESS TELEPHONE TRANSMITTER — long range ali auto-

manc. undetectable

KIT/PLANS  §34.50
TALK AND TELL — clearly and automatically records both sides
0! a telephone conversation when phone 1S being used

Our order phone is availabie 24 HOURS. 7 DAYS A WEEK
Write for FREE catalog of our many products
We accept Master Charge or Visa. Please allow 10% for ship-
ping. On orders OVER $50.00 WE PAY freight
SEND T0: SCIENTIFIC SYSTEMS
DEP! Q1.P.0 BOX 716 AMHERST. NH 03031
ORCALL FOR ORDERING ONLY 1-603-673-4730

MAGIC
“INPUT/OUTPUT” MUG

Let the world know when you're on a coffee break.
When hot liquid is poured in, one message disap-
pears and another takes its place on the computer
screen. Fascinating to watch. Big 10 oz. size. Fine
quality white English porcefain. 10 day money-ba

ck
guarantee if not completely satisfied. 895
Call Toll-Free Mon.-Fri. 9am-6 pm
1-800-B-E-S-W-E-ET
exc. Fla. or mail coupon.

sweet gumi. ceos

| 15496 NW 7th Ave., N. Miami, FL 33169

I_ Please send me the Magic “input/Output” Mug. I

[ Quant. __ @ $8.95 Add $2 each for shipping & hand. |
Fla. residents add 5% salestax.  Total $

|  Enclis Check [1MO [] Charge my MasterCard [ |
Visa [] Credit Card # |

| Exp. Date sy

| *[] Just send me your fre COMPUTERMANIA |
Catalog for now. w I

| Signature

I Name I

| Address |

| City |

| State Zip |
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‘ lower than that emitted by the HeNe laser.

Will laser diodes that emit visible
light replace HeNe lasers? In some ap-
plications they might. While laser di-
odes produce a much more broadly di-
verging beam than helium neon lasers, a
single convex lens can focus the light
from a laser diode into a beam as narrow
as that from a HeNe laser. Of even more
significance, a laser diode can be operat-
ed from a compact battery-powered
supply, and its light output can be pulse
or intensity modulated.

The laser diode’s biggest drawback
(yes, there’s a catch) is its temperature
sensitivity. The current supplied to the
laser must exceed a certain threshold
point before the laser will begin to func-
tion as a laser and not merely as an
LED. The threshold point, however, de-
creases with temperature. To avoid de-
stroying the diode by pumping too
much current through it, the laser chip
must be cooled to a constant tempera-
ture (perhaps by a thermoelectric mod-
ule). Or it must be powered by a tem-
perature regulated supply. Alternative-

ly, the supply can be regulated by a
photodiode circuit that monitors the ra-
diation from one end of the laser. This
set-up automatically compensates for
temperature changes since the radiation
from a laser diode biased by a constant
current increases In power as tempera-
ture decreases. This guarantees that the
laser will not be operated above the limit
where excessive optical radiation causes
damage to the chip’s facets.

Its temperature sensitivity notwith-
standing, the era of the visible-light-
emitting laser diode has finally arrived.
Hopefully, the demand created by the
videodisc and laser non-impact printer
industries will warrant mass production
of these important new lasers. When
that occurs, prices will fall. You can
then expect to see various kinds of pen-
light-size laser diode assemblies, com-
plete with battery-powered, regulated
supplies and, perhaps, self-contained
modulator circuits.

More About
Ultrasonics

In the June 1983 installment of this
column, I described in some detail Po-
laroid’s ultrasonic ranging system. One
of the applications I briefly mentioned
was an automatic wheelchair guidance
system for quadriplegics. The system
helps these people perform tasks such as
guiding a motor driven wheelchair
through narrow passages like doorways
and halls.

WwWWW-americanradiohistorv com

After reading this column, David L.
Jaffe, the wheelchair’s developer, sent
along additional details about this fasci-
nating device. Mr. Jaffe, who is with the
Veterans Administration Medical Cen-
ter in Palo Aito, CA, designed the pro-
totype chair as a student project at Stan-
ford University.

Stanford has a well-deserved reputa-
tion for encouraging sophisticated de-
sign projects. Mr. Jaffe’s project, which
was sponsored by the Veterans Admin-
istration, was carried out at the Smart
Product Design Laboratory of Stan-
ford’s Mechanical Engineering
Department.

Mr. Jaffe’s use of Polaroid’s range- |

finders is more sophisticated than im-
plied in the literature I received from
Polaroid. According to his letter and a
diagram I've reproduced as Fig. 3,
“Two sensors were aimed at the user’s
head. Then, by computer-aided triangu-
lation, the user’s head position in rect-
angular or cylindrical coordinates was
determined.”

“In operation,” Jaffe writes, ‘“the
user would tilt his/her head in the direc-
tion that he/she wished the chair to
travel. The magnitude of tilt controlled
the speed. The user’s head became a
proportional ‘joystick’.”

The chair was also equipped with for-
ward-facing ultrasonic sensors to detect
potential obstacles. The chair was auto-
matically stopped when an obstacle’was
detected within a preprogrammed
distance.

The chair had still other ultrasonic
sensors. Jaffe writes, ““Side facing sen-
sors allowed the vehicle to travel auto-
matically at a fixed distance from a wall
on either side of the chair. The cruise-
control mode enabled the vehicle to
navigate in a straight line at a constant
speed. The net result was a vehicle that
could be used by individuals who did
not have use of their hands. The Polar-
oid sensor system provided a man/
machine interface that did not require
physical contact.”

Recently Jaffe has developed a much
improved model of his prototype wheel-
chair. The new one uses a single-board
STD computer and is programmed en-
tirely in Forth. Also, the head detection
sensors have been remounted bekind the
user’s head to simplify the process of en-
tering and leaving the wheelchair. Al-
ready one version of the new chair has
been delivered to a user in France.

Jaffe’s work with the Polaroid ultra-
sonic sensors has stimulated several
other clever ideas. I hope he’ll pass the
details along as he pursues them. If he
does, I'll certainly report on them in this

>
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column. In the meantime, if you wish
additional information about the auto-
mated wheelchair, write David L. Jaffe
at the VA Medical Center (3801
Miranda Avenue, Palo Alto, CA
94304).

A New Non-
Volatile RAM

The traditional non-volatile RAM is
a memory chip that retains data when
disconnected from an external power
supply. In recent years, the concept of
non-volatility has also come to mean ul-
tra-low-power CMOS RAMs that re-
ceive standby power from a small
battery.

To the best of my knowledge, one of
the first consumer products to incorpo-
rate a ‘‘non-volatile” battery-powered
CMOS RAM was Hewlett-Packard’s
HP-25 programmable calculator. The
“continuous memory’’ provided by this
calculator was a major breakthrough
for its time.

Today, of course, many consumer
products incorporate various kinds of
true non-volatile RAMs and, especially,
battery-powered low-power CMOS
RAMSs. Two main approaches are used:
conventional CMOS RAMs continu-
ously powered by an on-board recharge-
able battery or the main supply battery;
and electrically erasable PROMs
(EEPROMs). Of these, the battery-
powered back-up methods are by far the
most popular. Besides being easier to
implement and use, they’re also
cheaper.

In principle, battery back-up systems
for CMOS RAMs are very simple. In
practice, however, they can be tricky to
design. Those that employ a recharge-
able nickel cadmium cell, for instance,
require various charging components
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and, perhaps, a nonstandard supply
voltage and additional support circuit-
ry. Those that receive continuous stand-
by power from a system’s main battery |
require a means to preserve the RAM’s
contents while the battery is being
changed.

A capacitor can provide a few min-
utes or so of standby power during the
time it takes to change the batteries. But
the memory’s contents will be lost if the
batteries run down before they're
changed.

Recently, Mostek Corporation an-
nounced a new solution to the non-vola- |
tility problem that meets many of the |
objections to previous approaches.
Mostek’s idea is to include a pair of min- \
lature, long-lived lithium power cells in
a package mounted atop a standard 24- ‘
pin dual in-line package. Mostek calls
the piggyback battery package a lithium l
“Top Hat.” The DIP itself contains a
CMOS static RAM to which has been |
added on-chip analog circuits that mon-
itor the power supplied to the chip and |
switch to one of the two on-board lithi-
um cells when the external power fails |
or is switched off.

This new development represents a |
major advance in solid-state memory
technology, and it’s already generated |
lots of excitement—and concern—in
the semiconductor memory industry. In |
a recent telephone conversation, Mi-
chael Bolan, a product line manager at
Mostek, told me his company has been
flooded with inquires since the first ver-
sion of the new non-volatile memory
product was announced. According to
Bolan, the new product, which is shown
partially disassembled in Fig. 4, “is a
completely pre-engineered solution to a
nasty problem.” |

Bolan said two major developments
made the new memory product a reali- ‘
ty. One is the ultra-low standby power ’

Fig. 4. How lithium cells are installed in Mostek’'s RAM.
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PREVENT
HI-TECH |
HEADACHES

Our Isolators
eliminate
| equipment
| interaction,
clean up interference, ‘
curb damaging power line spikes and
lightning bursts.

I1SO-1 Isolator ’

3 isolated sockets; quality spike
suppression; basic protection. . . $76.95 | .

ISO-3 Super-Isolator |
3 dual isolated sockets; suppressor;
commercial protection. ...... 115.95

4 quad isolated sockets; suppressor;

| |
ISO-17 Magnum Isolator ‘
laboratory grade protection. . . 200.95

|

7. Electronic Specialists, Inc. [
171 S. Main St., Box 389, Natick, MA 01780

Toll Free Order Desk 1-800-225-4876
MasterCard, VISA. American Express
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For Home or Business
WHAT.. . WHEN.. HOW. ..

BE A |
COMPUTER
PROGRAMMER

Train at home in spare time! No
previous experience needed! Now ’

you can learn it all! Com-
puter programming...compu-
ter applications...computer
games...everything you ever
wanted to know about com-
puter operations! Write your
own computer programs or
use hundreds of programs
already available...budget
ing. real estate, bookkeep-
Ing, expenses, investments,
interest, taxes, shopping
lists, vacation planning,
addresses, phone num-
bers, routing ...even
foreign languages and
graphics.
You'll know what really happens when you have a com-
puter problem with a bank. store. loan company. oil
company. utility or anyone else, You'll be able to talk
therr language. .understand why and how things hap-
pen..to be able to take the offensive when you're the
victim of a computer error. Experts explain everything
in easy-to-understand {anguage with step:-by-step
directions
*TIMEX COMPUTER INCLUDED WITH
YOUR TRAINING e Plugs into any TV

— * SEND FOR FREE FACTS! ‘
I MGG CoMPUTER TRAINING, Oept PD093 |
| swce s | Scranton, Pennsylvania 18515

Please rush me free facts and color brochurel

that tells how | can learn computer applications,

l programming and operation at home in spare
time. No cost. No obligationAl '
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consumption of the static CMOS RAM,
only about S nanoamperes. The other is
an analog voltage sensing circuit that
consumes essentially no current.
Mostek calls its new memory the
Zeropower” RAM. The first version is
the MK48Z02, a 2K-by-8-bit static
RAM that appears to external devices
like any other 2K-by-8-bit static RAM.
Later the company plans to introduce
8K -by-8-bit and 32K-by-8-bit versions.

How it Works. Figure 5 is a block dia-
gram of the new chip. In operation, it
functions like any ordinary static
CMOS RAM when powered by an ex-
ternal supply of 5V. When the supply
falls below 4.5V, however, all the inputs
to the chip are disabled by the analog
voltage monitoring circuit. This pro-
tects the data in the chip.

When the supply voltage falls below
3V, the analog circuitry switches the
lithium cell having the highest output
voltage to the power-supply bus. It then
automatically disconnects the bus from
the external supply.

When external power to the chip
again exceeds about 3V, the analog cir-
cuitry again connects the external sup-
ply to the internal power bus. It then
disconnects the lithium cells that sup-
plied standby power.

The analog circuitry of the
MK48Z02 even monitors the two lithi-
um power cells. If the voltage of either
falls below about 2V, the chip will not
execute a data write cycle. This warns
the user that the lithium cells may soon
reach the end of their useful life.

Battery Life Projections. By now
you're probably wondering just how
long the “useful” life happens to be for
the lithium cells in the MK48Z02. Mi-
chael Bolan reports that the ultra-low
power consumption of the new chip
means the lithium cells have a projected
life expectancy equal to their shelf life.
Bolan forecasts a battery life of ten
years! The MK48Z02 sells for $22 in
quantities of 1000. For additional infor-
mation, write Mostek Corp (1215 W.
Crosby Road, Carrollton, TX 75006).

Adding an Output
Interface to a
Clock Module

The wide variety of inexpensive lig-
uid-crystal-display watches and clocks |
now available is truly remarkable.
Equally good news for the electronics
experimenter is that watches and clocks
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Fig. 5. Block diagram (above)
of Mostek’s lithium-cell RAM.

O) Fig. 6. At left are front

and back views of PCIM-161A
clock module. ‘
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with a built-in alarm function can be easily modified to con-
trol external devices such as radios and lights. All that’s nec-
essary is to connect a suitable interface circuit to the clock’s
alarm outputs.

In this column we’ll add an output interface to an LCD
clock module designed to be installed in a user-supplied enclo-
sure. Similar interfacing methods may work with preassem-
bled digital alarm clocks and watches.

The Clock Module. The module that I've interfaced, the
model PCIM-161A, is one of a family of miniature LCD clock
modules made by PCI Displays (1145 Sonora Court, Sunny-
vale, CA 94086). This module was once sold by Radio Shack
for $19.95. Though no longer a catalog item, it is still available
in some stores. It can also be purchased from PCI representa-
tives for $20 (or $15 in quantities of 10 to 99). If the price
seems too high, you might prefer to attempt adding an output
interface to a standard, premanufactured digital alarm clock
or watch. Keep in mind, however, that the circuit to be de-
scribed has been tried only with the PCIM-161A. It may not
work with other clocks.

Figure 6 shows both front and back views of the PCIM-
161A module. The crystal-controlled module has an accuracy
of +2.5 minutes per year. It should be powered by a 1.3-to-
1.6-V supply. At 1.5V it typically consumes 6 mA.

Figure 8 shows how the module can be connected to a piezo
alerter (muRata PKM11-6A0, Radio Shack 273-064 or simi-
lar). When the alarm is activated, the alerter emits a tone in-
terrupted at 1-Hz rate with a 25% duty cycle.

Setting the calendar, actual time, and alarm time of this
clock module requires a procedure similar to that of any non-
| keyboard digital clock.

An SCR Output Interface. Figure 8 shows a straightforward
output interface circuit for the PCIM-161A. In operation, the
alarm signal applied to the base of Q7 is amplified and applied
through D7 to the gate of SCR/. This turns on the SCR and,
in turn, pulls in the relay. The SCR stays on after the alarm
signal ends unless the reset switch (S5) is momentarily
opened. Diode D2 absorbs any back emf that is generated by
the relay coil when the circuit is reset.

Applications. The interfaced clock module is ideal for turn-
ing lights and appliances on or off at any desired time. For
best results, install the module on the front panel of a small,
plastic enclosure. Install pushbuttons S7 through S5 on the
front panel below the clock module. Install the interface cir-
cuit and holders for a 1.5- and 9-V battery inside the enclo-
sure. Include a suitable jack for connecting devices to be con-
trolied by the relay contacts.

Before mounting the clock’s control switches (S7 through

85

| +9v oo
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(PUSH TO ET
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2N2222

CAUTION:
DO NOT

SHACK
275-004})

Fig. 8. Output interface for clock module.
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HP-41CY
$207.99

82169A HP-IB Intertace 349.99
829058/248 80 col Prntr 649.99
7470A/003 IL Piotter . 1299 00
82180A Extnd Functns . 59.99
82181A Extnd Memory . 59.99
82182A Time Module ... 59.99
82183A Extnd 1/0.. 5999
82184A Plotter ROM. ... 59.99
HP-41 Appl Pacs . from 26.99
HP-41 Sol Books . .... 11.99
82700A 8K Mem for 75 149.99
HP-75 VisiCalc . 169.99
HP-75 Math Pac 129.99
HP-75 Text Formatter .. 84.99
HP-75 Soi Books . from 32.99
Non-HP ltems
HP-41 System Case ... 79.99
Port-X-Tender to 10 pts 139.99
HP-41 Synthetic Prog . .. 16.9
80 col Video Interface . 269.99

HP-32E Scientific
HP-34C Programmable
HP-37E Flnancial
HP-10C Scientitic
HP-11C Programmable
HP-12C Financial
HP-15C Programmable
HP-16C Hexadecimal.
HP-41C Alpha Prog ..
HP-75C Computer. ...
HP-97 Oesk Progrmbie
82104A Carg Reader .
82143A Printer
821534 Wand ..
82160A IL Module
82161A Cassette Drive
82162A HP-IL Printer .
82163A Video Interface 169.99
821644 RS-232 Intrfc .. 24999
82168A Acoustic Modem 429.99

e8BE88rsggranys

882 LBRLEBLLRBLLER

3

Texas Instrument

O T1-99/4A. Computer
Less T1 Rebate
Your net cost

PHP 1200 Peripheral Expansion Box
PHP 1500 Speech Synthesizer
PHP 1600 Acoustic felephone Modem
PHP 2700 Program Recorder with cable
PHP 1100 Wired Remote Controllers
PHM 3026 Extended BASIC
PHM 3055 Editor/Assembler
PHM 3058 Mini-Memory .
Call for TI-99/4A Software

Buy any 3 of these 7 and ge!

_—J a8 free Peripheral Exp. Box

PHP 1220 RS-232 Card

PHP 1240 Disk Controller Card
PHP 1250 Exp Box Disk Drive
PHP 1260 Memory Expans Card
PHP 127? P-code Card

PHM 3111 TI Writer

PHM 3113 Microsoft Muttiplan

CC-40 Handheld Computer

HX-1000 Printer - 4 color Plotter
HX-2000 Wafertape Drive

HX-3000/P RS-232 and Parallel interface
TI-55-li Scientific/Statistical Calcuiator
LCD Programmer Hexadecimal Convertor

Sharp

PC-1250 Micro Pocket BASIC Computer

CE-125 Printer/Microcassette tor PC-1250
PC-1500 Advanced 4K Handheld Computer
CE-150 Cassette Interface/4-color Printer-Plotier
CE-151 4K Memory Expansion for PC-1500
CE-155 8K Memory Expansion for PC-1500
CE-159 8K Battery Memory for PC-1500

CE-161 16K Battery Memory for PC-1500
PC-1500 Software ROMs

Casio

FX-700P Handheid BASIC Computer

FA-3 Cassette Interface tor £X-700P

£P-12 Printer tor £X-700P

FX-450 Solar Scientitic Hexadecimal

FX-98 Solar Credit Card Scientitic

HR-7 Handheld Printing Calculator

MT-45 Keyboard with Chords. Bass. Rhythms
MT-65 Home Entertainment Keyboard

MT-70 Advanced Electronic memory Organ .
TS-100 Thermometler Calculator Watch
TC-500 Touch-sensor Calculator Watch
CFX-20 Scientitic Calculator Watch

DW-5000 G-Shock 200m Watersport Watch
AQ-30W Watersport Digital/Analog Watch
AA-85 "Blue Thunder” Watch f
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S4), test the clock for proper operation.
It may be necessary to use double-pole
switches that hold the inputs low when
they're not switched high.

WARNING: You must follow safe
wiring procedures if you use this
circuit to control devices powered
by the household line. Insulate all
exposed connections. Do not ex-
ceed the contact ratings of the re-
lay. The clock and interface should
not be used for any application in
which a circuit malfunction might
cause injury to persons or property.

Xenon Flash
Circuit Correction

Mike Marks of Milwaukee, WI, a self-
described and sharp-eyed ‘oscillator
freak,” detected an error in the May
1983 installment of ‘“‘Experimenter’s
Corner.” The subject of that column
was “‘Experimenting with Electronic
Flash Circuits,” and Fig. 3 (p. 92)
showed a single-flash xenon strobe cir-
cuit. The oscillator portion of the high-
voltage power supply was incorrectly
drawn. A correct version of the circuit is
shown in Fig. 9.

Incidentally, many other oscillator
circuits can be used in this circuit. For
example, I've used unijunction transis-
tor oscillators and 555 timers operated
in the astable mode.

New Devices

A Programmed IC Socket. ‘‘Have
you ever found a second source IC de-
vice that’s functionally correct but has a
pinout that doesn’t match your circuit
board layout?” So begins an advertise-
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ment by Aptronics, a division of AP
Products, Inc. (9450 Pineneedle Dr.,
P.O. Box 603, Mentor, OH, Oh44060).

The Aptronics solution to this com-
mon problem is a new IC socket called
the Programmed Socket. It permits
identical ICs having different pinout
patterns to be used in the same circuit.
The appropriate Aptronics Pro-
grammed Socket is installed in the origi- |
nal socket on the circuit board. The new
IC is then plugged into the Aptronics
socket. |

Computer hobbyists will be among
the first to line up for this new IC socket
because memory chips that are func-
tionally identical may have different pin
diagrams.

The first Aptronics socket is a 28-pin
version having double-sided, selective
gold contacts. For more information
about this socket, you can write
Aptronics or call the company toll free
at 800-792-0137 (outside Ohio only).

A New 5-Volt EEROM. The 5213 is a
16K electrically erasable read-only
memory (EEROM) made by Seeq Tech-
nology, Inc. (1849 Fortune Dr., San
Jose, CA 95131). Unlike earlier
EEROM’s the 5213 can be operated
from a single 5-V only supp‘Iy It should
therefore find application in many new 1
designs.

Seeq Technology has published a 14-
page application note for the 5213 that’s
must reading for anyone thinking about
designing a memory system using con-
ventional ROM’s, PROM’s, or ultravio-
let-erasable PROM’s. Entitled “System
Applications Using the 5213 E?2ROM,”
the note details electrical characteristics
of the new chip. Included are complete
details on the operation of the chip dur-
ing write and erase cycles. For a free
copy of this very complete application
note, write Seeq Technology’s sales de- |
partment at the address given above. ¢ i

TI PRIMARY = GREEN
\SECONDARY =BLACK

7 i

4 18= T2 :

1.5V AuF Q vBc| vbc !
| CAUTION: HIGH VOLTAGE SECTION 1 ‘

Fig. 9. Single-flash xenon strobe circuit.
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MAKE RADIO SHACK YOUR PARTS PLACE

Wide Selection

Versatile New ICs
Low 159

TCM5089 Telephone Tone-Dialing Generator.
Accurate dual-tone output with low THD. Micro-
processor addressable—ideal for use in an auto-
dial modem. Line or 9 VDC. 16-pin DIP with data.
276-1301 .. ... ... 3.99

ICL7660 Voltage Coverter IC. input: +5 VDC.
Output: =5 VDC, up to 10 mA. Ideal for memory
circuits. 8-pin DIP with data. 276-2335 .. ..3.79

MC3423 Overvoltage Sensor IC. Protects sensi-
tive electronic circuitry by triggering an external
LED or crowbar SCR in the event of line transients
or loss of regulation. Usable from 4.5 to 40 VDC.
8-pin DIP with data. 276-1717 1.59

10 x 10cm Solar Cell

o ® .__,

Harness “Free” Power
That’s Available
Every Sunny Day

Cut 45%. Build a panel for charging batteries or
powering projects. This quality cell, approximately
4" square, produces 0.42 VDC at 2 amps in full sun.
Wire several in series for more voltage.

276-128 Sale 9.88

! Low Prices!

21-Range LCD Multimeter
D ‘
20

MIOAONT

Off! |
\
Reg. |
59.95
= agy
=y l
Audible - |
Continuity \ m it ‘Q. :
& Range- 1 = |||Il B
Change (=] |
Indicator s Q '}

Reduced 33%! Time-saving continuity function
“beeps” at less than 300 ohms circuit resistance.
""Diode check’" allows testing of diodes and transis-
tors. Measures AC and DC voltage, AC and DC
current, and resistance up to 20 megohms. Over-
load protected. 63/sx 37/2x 13/g” With manual,
spare fuse, test leads. Requnres two “AA” batter-
ies. 22-191 . Sale 39.95

“Hometown” Shopping!

Melody Synthesizer

NEW!
599

AY-3-1350 Melody Synthesizer. 28 built-in
tunes! NMOS device is ideal for doorbells and
musical funboxes. Pre-programmed with Torea-
dor, William Tell, Yankee Doodle, Blue Danube,
Srar Wars, America, Beethoven'’s 5th, other pop
and classical favorites. Or add a PROM and cre-
ate your own. Auto switch-off at end of tune. With
data. 276-1782 . & 5.99

Universal Breadboard

NEW!
1995

This 2'/a x 61/2" builder’s board is mounted on a
7x4" “stay-put” steel base with rubber feet.
Accepts DIPs, discrete components and up to
22-gauge wire. Total of 640 plug-in tie points.
3 binding posts for p0wer hookup etc.

276-169

19.95

Universal
PC Board

NEW!{95

Accepts ICs up to 40 pins. Total of 750

Seralant Tape

NEW!

249

NEW!

995

Coax Stripper

-

PC Board_épacers
NEW!
69c Pkg. of 8

indexed holes with solder rings, two
busses, one grounding strip. Mounting
holes at corners. 33/ x 27/8"

276-168

Lighted Switch
NEW! 495

120VAC SPDT Push-On/
Push-Off. Contacts: 3A at
120 VAC. Lamp requires 12
volts, AC or DC. Mounts in
/2" diameter hole
275-676

. 4.95

Waterproof, non-corrosive, stays
flexible. tdeal for outdoor antenna
connections. 5 ft. x /2"
278-1645

Power Cable

18-Gauge 329

Two-conductor, color-coded cable

.2.49

is ideal for many uses. 25 feet.
278-1250 o 3.29

Adjustable blades for perfect strip-
ping of RG-6, RG58, RG8M, RGB2
and other cables from 3/16 to 5/v6"

Nylon type, mount PC
boards 3/s” from chassis or
enclosure. Snap into place

()

dia. 278-240 . . . .9.95 | 270-1391 Set, 69¢
Cable Clips Resistor
NEW! Networks

w L

Pkg. ot 10

Keeps cables up to 3/8” dia. in
place. Adhere to smooth, non-po-
rous surfaces, indoors or out.

278-1640 . Pkg. of 10/1.99

NEW! 89°

IC Pin Spacing
Five separate '/4-watt resistors in one package
ideal for LED current limiting and digital circuits

[ Onhms : _ Cat. No Each
470 271-095
1000 271-096
10k 271-097

Transient Protector
149

V8ZA1. This MOV (metal oxide varis-
tor) protects circuits operatingat 5 VDC
and below. Absorbs potentially damag-
ing voltage transients.

276-569

Miniature 4PDT Relay

Cut 26%
Reg. 349

4.69

Switches up to four circuits! Contacts:

3A at 125 VAC. 120VAC coil. PC or
socket mounting. 13/ex 11/8x 13/16"
275-212 .. .. .. v . Sale 3.49

Keep Up With New Developments

349

Understanding Telephone Elec-
tronics. Learn how your phone
works and read about the impact
electronics is making on telephone
systems. lllustrated. 256 pages
62-1388 . ... .. .49

From
Texas
Instruments
Learning
Center

Understanding Communications
Systems. Covers the basics of
electronic communications—tele-
phone, television, fascimile, data
links and more. lllustrated. 256
pages. 62-2018 ... . . 2.95

“Jumbo” Neon Lamp

NEW' Each “E—

Pilot lights that can't be overlooked! Re-
quire 5/8” diameter mounting hole.

Color ~ Cat. No. | Each
Red 272-710 | 1.99
Green | 272711 | 199

Ferrite Beads

NEW!
89¢ ﬁ///y

For EMI/RF1 Reduction

Install over insulated wires or component
leads to reduce RFI and stabilize circuits.
Diameter of hole: 0.7mm. BF40 material
273-098 L Pkg. of 10/89¢

Radlo Ihaeli

A DIVISION OF TANDY CORPORATION = OVER 8600 LOCATIONS WORLDWIDE

Prices apply at participating Radio Shack stores and dealers

wwamericanradiohictorv-com
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2101

5101

21021
2102L-4
2102L-2
2111

2112

2114
2114-25
2114L-4
2114L-3
2114L-2
2147
TMS4044-4
TMS4044-3
TMS4044-2
MK4118

HM6116-4
HM6116-3
HM6116-2
HM6116LP-4
HM6116LP-3
HM6116LP-2
Z-6132

TMS4027
UPD411
MM5280
MK4108
MM5238
4116-300
4116-250
4116-200
4116-150
4116-120
2118
4164-200
4164-150

4164

STATIC RAMS

TMM2016-200
TMM2016-150
TMM2016-100

LP - Low Power

DYNAMIC RAMS

4096 x 1
4096 x 1
4096 x 1
8192 x 1
8192 x 1
16384 x 1
16384 x 1
16384 x 1
16384 x 1
16384 x 1
16384 x 1
65536 x 1
65536 x 1

SV - single 5 volt supply

EPROMS

256 x 4
256 x 4
1024 x 1
1024 x 1
1024 x 1
256 x 4
256 x4
1024 x 4
1024 x 4
1024 x 4
1024 x 4
1024 x 4
4096 x 1
4096 x 1
4096 x 1
4096 x 1
1024 x 8
2048 x 8
2048 x 8
2048 x 8
2048 x 8
2048 x 8
2048 x 8
2048 x 8
2048 x 8
2048 x 8
4096 x 8

64K DYNAMIC
200 NS

(450ns)

(450ns) (cmos)

(450ns)
(450ns) (LP)
(250ns) (LP)
(450ns)
(450ns)
(450ns)
(250ns)
(450ns) (LP)
{300ns) (LP)
(200ns) (LP)
(55ns)
(450ns)
(300ns)
(200ns)
(250ns)
(200ns)
(150ns)
(100ns)

(200ns) (cmos)
(150ns) (cmos)
(120ns) (cmos)
(200ns) (cmos)(LP)
{150ns) {cmos)(LP)
(120ns) (cmos)(LP)
(300ns) (Qstat)

Qstat

{250ns)
(300ns)
(300ns)
(200ns)
(250ns)
(300ns)
(250ns)
(200ns)
(150ns)
{120ns)
(150ns) (5v)
{200ns) (5v)
{150ns) (5v)

JDR Microdevices

1224 S. Bascom Ave. ® San Jose, CA 95128
(408) 995-5430 » Telex 171-110

Quasi-Static

$595

Z-80

2.5 Mhz 8035
1.95 280-CPU 3.95 8039
395 280-CTC 4.49 INS-8060
55 Z80-DART 1095 INS-8073
99 Z80-DMA 14.95 8080
1.49 280-PIO 449 8085
2.49 Z80-510/0 16.95 8085A-2
2.99 Z80-S10/1  16.95 8086
8/9.95 780-510/2  16.95 8087
8/10.95 Z80-S10/9 16.95 8088
8/1295 4.0 Mhz 080
e Z80A-CPU 4.95 2.,
: Z80A-CTC 4.95 si5e
pii z80A-DART 1195 Il 4155
333 ZBOA-DMA  16.95 Siea
3.99
Z80A-PIO 4.95 ]
443 z804-510/0  16.95 Ml 4746
e Z80A-SIO/  16.95 B
2 Z80A-SI0/2  16.95
o Z80A-SI0/9  16.95
4:75 6.0 MhZ
4.95 Z80B-CPU  11.95
8.95 Z808-CTC 13.95
5.95 Z808-PIO 13.95
6.95 Z80B-DART  19.95
10.95
34.95 ZILOG
26132 34.95

Z8671 39.95

CRYSTALS

1.99 32.768 khz 1.95
3.00 1.0 mhz 4.95
300 1.8432 4.95
195 2.0 3.95
se 2.097152 3.95
8/11.75. 2.4576 3.95
s 3.2768 3.95
8/12.95 3579535 3.95
8/14.95 e 3-95
5. 95
_— 5.0688 3.95
5.95
6.95

1983 JOR MiCRODEVICES, INC.

wwWwW americanradiohistorv com

8000

5.95
6.95
17.95
24.95
3.95
5.95
11.95
29.95
CALL
39.95
89.95
6.95
7.95
6.95
29.95
39.95
39.95
24.95
2495

1702 256 x8  (1us) 4.50 10.738635
2708 1024 x 8 (450ns) 3.95 14.31818 3.95
2758 1024 x 8 (450ns) (5v) 5.95 15.0 3.95
2716 2048 x 8 (450ns) (Sv) 3.95 16.0 3.95
2716-1 2048 x 8 (350ns) (5v) 5.95 17.430 3.95
TMS2516 2048 x 8 (450ns) (5v) 5.50 18.0 3.95
TMS2716 2048 x 8 (450ns) 7.95 18.432 3.95
TMS2532 4096 x 8 (450ns) (5v) 5.95 20.0 3.95
2732 4096 x 8 (450ns) (5v) 295 22.1184 3.95 DISC
2732-250 4096 x B (250ns) (5v) 8.95 32.0 3.95 CONTROLLERS
2732-200 4096 x 8 (200ns) (5v) 11.95 1771 16.95
2764 8192 x 8 (450ns) (5v) 9.95 CRT 1791 24.95
2764-250 8192 x 8 (250ns) (5v) 14.95 1793 26.95
2764-200 8192 x 8 (200ns) (5v) 24.95 CONTROLLERS 1795 49.95
TMS2564 8192 x 8 (450ns) (Sv) 17.95 6845 14.95 1797 49.95
MC68764 8192 x 8 (450ns) (5v)(24 pin) 39.95 68845 19.95 2791 54.95
27128 16384x8 Call Call ::45505” 15.95 2793 54.95
a7 11.95
Sv - Single 5 VoIt Supply TS e g;g; :g:g:
68047 24.95 6843 34.95
EPROM ERASERS 7220 2005 [ 0272 2.5
2221950 39-95 UPD765 39.95
Capacit j RT5027 9.95 MB8876 29.95
Timer  Chip | (uw/Cm) CRTsowr - 49.95 Yl woser7 3495
- 1691 17.95
PE-14 6 5,200 83.00 DP8350 49.95 2143 18.95
PE-14T X 6 5,200 119.00
PE-24T X 9 6,700 175.00 KEYBOARD CONNECTORS
| PL-265T X 20 6,700 255.00 CHIPS RS232 MALE 250
PR-125T X 16 15,000 349.00 AY5-2376 11.95 RS232 FEMALE 3.25
AY5-3600 11.95 RS232 HOOD 1.25
PR-320 X 32 15,000 595.00 AY5-3600 PRO 11.95 5-100 ST 395

2KX8 STATIC
TMM2016-:.:7. 8415

6800 742LSOO

68000 59.95 74L500 74L8173 69
6800 3.95 74L501 25 74LS174 5§
6802 7.95 74L802 25 74LS175 .55
6808 13.90 74L803 25  74LS181 215
6809E 19.95 74L504 24 74LS189 895
6809 11.95 74L805 25  74LS190 .89
6810 2.95 74LS08 .28 74LS191 .89
6820 4.35 74LS09 29  74LS192 .79
6821 3.25 74L$10 25  74LS193 79
6828 14.95 74LS11 35 74LS194 .69
6840 12.95 74L812 .35  74LS195 69
6843 34.95 74LS13 .45  74LS196 .79
6844 25.95 74LS14 59 74LS197 .79
6845 14.95 74LS15 35  74LS221 .89
6847 11.85 74L820 25 74LS240 .95
6850 3.25 74L821 29 74LS241 .99
6852 5.75 74L822 25  74LS242 .99
6860 9.95 74L526 29 7415243 .99
6862 11.95 74L827 29 74LS244  1.29
6875 6.95 74LS28 35  74LS245 1.49
6880 2.25 74L830 .25 74LS247 .75
6883 22.95 74L832 .29  74LS248 .99
68047 24.95 74L833 55  74LS249 .99
68488 19.95 74L837 .35  74LS251 59
6800 - 1MHZ 741538 35 74LS253 59
63800 10.95 741540 25 74LS257 .59
o 22.25 74L842 49  74LS258 .59
68B09E 29.95 74LS47 .75  74LS259 275
63809 29.95 74L848 75  74LS260 59
636810 695 74LS49 75 74LS266 55
68821 695 741851 25 74LS273  1.49
68645 19,95 74LS54 29 74LS275 335
68850 5.95 741855 .29 74LS279 .49
68800 - 2 MHZ 74LS63 125 74LS280 1.98
74LS73 39 74LS283 69

74LS74 35  74LS230 .89

74LS75 39 7415293 .89

74LS76 39 74LS295 .99

74LS78 49 74LS298 .89

741883 60 74LS299 1.75

74LS85 69  74LS323  3.50

74LS86 .39 74LS324 1.75

74LS90 55  74LS352 1.29

74L591 89 74LS353  1.29

74L892 55  74LS363 135

74LS93 55  74LS364 1.95

74LS95 .75  74LS365 .49

74LS96 .89  74LS366 .49

74LS107 .39
74LS109 .39

74L8367 .45
7405368 .45

74LS112 39 74L8373  1.39

74LS113 39 7408374 1.39

74LS114 .39 74LS377  1.39

7408122 45 74LS378 1.18

7408123 .79 74L8379 1.35

74LS124 290 74LS385 1.90

74LS125 49 7408386 .45

74L5126 49 74LS390 1.19

UARTS 74L8132 59  74LS393  1.19
AY3-1014 6.95 74LS133 .59  74LS395 1.19
AY5-1013 395 74LS136 .39 74LS399 1.49
AY3-1015 6.95 74LS137 99 7408424 2.95
PT1472 995 74LS138 55 7408447 37
TR1602 395 74LS139 .55  74LS430 1.95
2350 9.95 74L5145 120 74LS624 3.99
2651 895 7408147 249  74LS640 2.20
TMS6011 595 7405148  1.35 74LS645 220
IM6402 7.95 74LS151 55  74LS668  1.69
IM6403 8.95 74LS153 55  74LS669 1.89
INS8250 1095 74LS154 190  74LS670 1.49
74LS155 .69  74LS674 9.65

GEghﬁ.RRA:T%RS 74LS156 .69  74LS682 3.20
74LS157 65 74LS683  3.20

MC14411 11.95 74LS158 .59  74LS684 3.20
BR1941 11.95 74LS160 69  74LS685 3.20
4702 12.95 74LS161 .65  74LS688 240
COMS5016 16.95 74L5162 .69 74LS689  3.20
COMB8116 10.95 7408163 65 74LS783 24.95
MM5307 10.95 74LS164 69  81LS95  1.49
FUNCTION 74L5165 .85 81LS96  1.49
MC4024 3.95 74LS166 1.95 81LS97 1.49
LM566 1.49 74LS168 1.75 BI1LS98  1.49
XR2206 375 74LS169  1.75 25082521 2.80
8038 3.95 74LS170 25152569 4.25

VISIT OUR RETAIL STORE
HOURS: M-W-F,9-5 T-Th.,9-9 Sat. 11-

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
TERMS: For shipping inciude $2 for UPS Ground or $3 for UPS B
Label Air. items over 5 pounds require additional shipping charge:
Foreign orders, include sufticient amount tor shipping. There isa $1
minimum order. Bay Area and Los Angeles Counties add 6'4% Sa!
Tax. Other Callfornia residents add 6% Saies Tax. We reserve th
right to substitute manufacturer. Not responsible lor typographic:
errors. Prices are subject to change without notice. We will match @
beat any competitor's price provided H is not below our cosi.


www.americanradiohistory.com

2114 ... 8/%9%5 2114 ..... 8/%109%

C

RCA

LINEAR MOS

400 LM301 .34 LM340(see 7800) LM566 149  LmM1800 237 CA3023 275 CA3082 165§ 4000 as27 1.95
401 19 74136 .50 LM301H 79 LM348 99 LMS567 89 LM1812 825 CA3039 129 CA3083 155 4001 25 4528 119
402 .19 74141 .65 LM307 45 LM350K 4.95 NES70 395 LM1830 3.50 CA 3046 1.25 CA 3086 .80 4002 .25 4531 .95
403 19 74142 2.95 LM308 69 LM350T  4.60 NEST71 295 LM1871 549 CA3059 290 CA3089 299 4006 .89 4532 1.95
404 19 74143 2.95 LM308H 115 LM358 69 NES92 2.75 LM1872 549 CA3060 2.90 CA3096 3.49 8l 4007 29 4538 1.95
405 .25 74145 .60 LM309H 1.95 LM359 179  LM709 59 LM1877 3.25 CA 3065 1.75 CA 3130 1.30 4008 .95 4539 1.95
406 .29 74147 175 LM309K 1.25  LM376 375 LM710 .75 LM1889 1.95 CA 3080 1.10 CA 3140 1.15 4009 39 4541 2.64
407 .29 74148  1.20 LM310 1.75 LM377 1.95 LM71% 79 LM1896 1.75 CA 3081  1.65 CA 3146 1.85 4010 .45 4543 1.19
408 24 74150 1.35 LM311 64 LM378 250 LM723 43 ULN2003 249 CA 3160 1.19 4011 .25 4553 5.79
409 19 74151 55 LM311H .89 LM379 450 LM723H 55 LMm2877 205 4012 .25 4555 .95
410 19 74152 65 LM312H  1.75 LM380 89 LM733 98  Lm2878  2.25 TI 4013 .38 4556 .95
‘411 25 74153 55 LM317K  3.95 LM38ON-8 110 LM741 35 LM2900 85 4014 79 4581 195
‘412 30 74154 1.25 LM317T 119 LM381 1.60  LM741N-14 .35  LM2901 1.00  TLa94 4.20 75365 1.95 4015 .39 4582 1.95
‘413 35 74155 .75 LM318 1.49  LM382 160  LM741H 40 LM3900 59 TL49%6 165 75450 59 M 4016 .39 4584 75
‘414 49 74156 .65 LM318H 153  LM383 195 LM747 69  LM3905 125  TLa97 325 75459 .39 4017 69 4585 .75
‘416 .25 74157 .55 LM319H  1.90 LM384 195 LM748 59 LM3909 98 75107 1.49 75452 .39 4018 79 4702 1295
a7 .25 74159 165 LM319 1.25  Lm386 89 LM1014 119 LMm3911 225 75110 1.95 75453 -39 4019 .39 74C00 .35
‘420 19 74160 85 LM320 (see 7900)  LM387 1.40  LM1303 195 LM3914 395 75150 1.95 75454 .39 4020 .75 74C02 .35
421 35 74161 .69 LM322 1.65 LMm389 135 LM1310 149 LM3315 395 75154 1.85 75491 79 4021 79 74C04 .35
1422 .35 74162 85 LM323K  4.95 LM390 195 MC1330 1.69 LM3916 395 75188 1.25 75492 .79 4022 79 74C08 .35
'423 29 74163 69 LM324 59 LM392 69 MC1349 189 MC4a024 395 75189 125 75493 .89 4023 29 74C10 .35
'425 29 74164 .85 LM329 65 LM394H 460 MC1350 1.19 MCa044  4.50 75494 -89 4024 65 74C14 .59
'426 29 74165 .85 LM331 3.95 LM399H 500 MC1358 1.69 RC4136  1.25 4025 29 74C20 .35
'427 29 74166 1.00 LM334 119  NE531 295 MC1372 695 RC4151  3.95 Bl FET 4026 1.65 74C30 35
'428 .45 74167 2.95 LM335 140  NESS55 34 LM1414 1.59  LM4250 1.75 4027 .45 74C32 39
'430 19 74170 1.65 LM336 175 NES556 65  LM1458 59 LM4500 3.5  TLO71 79 TLO84 2.19 4028 69 74C42  1.29
1432 29 74172 5.95 LM337K  3.95 NES58 1.50  Lm1488 69 RC4558 69  TLO72 119 LF3a47 2.19 B 4029 79 74C48  1.99
'433 45 74173 75 LM337T 195 NES561  24.95 LM1489 69 LM13080 129 TLO74 219 LF351 60 I 4030 39 74C73 .65
1437 29 74174 .89 LM338K  6.95 NES564 2.95 LM1496 85 LM13600 149  TLO8T 79 LF3S3 1.00 4034 1.95 74C74 65
438 29 74175 .89 LM339 99  LM565 89  LM1558H 3.10 LM13700 1.49 119 LF355 4035 85 74C76 80
raa0 19 73176 .89 4040 75 74C83  1.95
1442 49 74177 7S H - TO-5 CAN T-T0-220 K- TO-3 LF357 1.40 4041 75 74C85  1.95
1443 65 74178 1.15 4042 69 74C86 39
raaa 69 74179 175 4043 .85 74C89  4.50
7445 69 74180 .75 4044 79 74C90 1.19
7446 .69 741g1 2.25 74800 Ic SOC!.(”ET‘%O VOLTAGE 4046 85 74C93 175
raar .69 74182 .75 74S00 32 745163 1.95 : 4047 95 74C95 .99
7448 .69 74184 2.00 74502 .35 745168 3.95 12 s:: 31 :g :11 R E G U LAT 0 R S 4049 .35 74C107 89
7450 .19 74185 2.00 74503 .35 745169 3.95 16 pin ST 17 7805T 75 7905T 4050 .35 74C150 '5.75
7451 .23 74190 1.15 74504 .35 745174 95 18 pin ST 20 1 78MO5C 35 7908T . 4051 .79 74C151 225
7453 .23 74191  1.15 74505 35 745175 95 20 pin ST 29 | 7808T 75 79127 ) 4053 .79 74C154 3.25
7454 23 74192 .79 74508 35 745181 3.95 22 pin ST 0 . 7812T 75 7615T ) 4060 .89 74C157 1.75
7460 .23 74193 79 74509 .40 745182 2.95 24 pin ST 30 . 7815T 75 7924T ) 4066 .39 74C160 119
7470 .35 74194 85 74510 .35 745188 1.95 28 pin ST ‘a0 32 W 78247 75 : 4068 .39 74C161  1.19
7472 29 74195 .85 74511 35 745189 6.95 M 40 pin ST a9 39 7905K g 4069 29 74C162 1.19
7473 34 74196 .79 74515 a5 745194 149 W 6apinST 425 cali 7805K 1.39 7912K : 4070 35 74C163 1.19
7474 33 74197 .75 74520 35 745195 1.49 ST - SOLDERTAIL 7812K 1.39 7915K . 4071 29 74C164 1.39
7475 .45 74198 135 74522 35 745196 1.49 BpinWW .59 49 7815K 1.39 7924K d 4072 29 74C165 2.00
7476 .35 74199 1.35 74530 35 745197 149 W 1apinww 89 52 7824K 1.39 79L05 ) 4073 29 74C173 .79
7480 .59 74221 135 74532 .40 745201 6.95 16 pin WW .69 . 78L05 69 79L12 . 4075 .29 74C174 1.19
7481 1.0 74246 1.35 W 74537 88 745225 795 M 18 pinwWW 99 . 78L12 69 79L15 . 4076 LD VISR
7482 .95 74247 1.25 74538 .85 745240 2.20 20 pin WW  1.09 . 78L15 69 4078 .29 74C192 149
7483 50 74248 1.85 M 74540 35 745241 220 M 22 pinww 138 128 Lm323K 4081 29 74C193 1.49
7485 59 74249 1.95 74551 35 7452aa 220 M 24 pinww 149 135 78HO5K 9.95 UA78S40 4082 29 74C195 1.39
7486 35 74251 .75 74564 40 745251 95 ® 28 pin WW 169 1.49 78H12K 9.95 4085 .95 74C200 5.75
7489 2.15 74259 225 74565 .40 745253 .95 40 pin WW  1.99 1.80 C.T - TO-220 K- TO-3 4086 .95 74C221 1.75
7490 .35 74265 1.35 74574 .50 745257 .95 WW WIREWRAP- L TO-92 4093 .49 74C373 245
7491 ;g ;:g;g :gg 74585 1.99 745258 95 16 pin ZIF  6.75 call 4098 2.49 ;“gg;‘: 2‘;;
7492 G . 74586 .50 745260 .79 i 4099 1.95 74 .
7493 35 74279 75 745112 50 745274  19.95 :; s!,,': i:; 1::3: 2::: DIP "_‘TERFACE 14409 1295 74C902 .85
7494 65 74283 2.00 M 745113 50 745275 19.95 2IF - TEXTOOL SWITCHES 8726 1.59 14410 12.95 74C903 .85
7495 55 74284 3.75 745114 55 745280 1.95 (Zero Insertion Force) 8728 1.89 14411 1195 74C905 10.95
7496 70 74285 3.75 745124 275 745287 1.90 4 POSITION .85 8795 -89 14412 12,95 74C906 .95
7497 275 74290 .85 745132 124 745288 190 8796 -89 14419  7.95 74C907 1.00
74100 1.75 74293 .75 [ 745133 45 745289 6.89 5 POSITION .90 8797 -89 14433 4.18 74C908 2.00
74107 .30 74298 .85 [ 745134 50 745301  6.95 LED LAMPS 8798 -89 4502 95 74C909 2.75
74108 .45 74351 225 [l 745135 89 745373 245 1-99 100-up SIEGSINION 30 DM8131 2.95 4503 65 74C910 9.95
74110 .45 74365 65 B 745138 85 748374 245 10 .09 7 POSITION .95 DP8304 2.29 4508 1.95 74C911 8.95
74111 55 74366 .65 [ 745139 85 745381  7.95 15 : Ds883s 1.99 4510 85 74C912 8.95
74116 155 74367 .65 [ 745140 55 745387  1.95 15 8 POSITION Dsg836 -99 4511 85 74C914 1.95
74120 120 74368 .65 74S151 95 745412 298 MISC. 4512 85 74C915 1.19
74121 .29 74376 2.20 74S153 95 745471 4.95 ULN2003 2.49 4514 1.25 74C918 2.75
74122 .45 74390 1.75 745157 .95 745472 4.95 3242 7.95 4515 1.79 74C920 17.95
74123 .49 74393 1.35 @ 745158 95 745474  4.95 e soa!TEsoD DIG,,SPLéYs 5 3341 4.95 4516 1.55 74C921 15.95
74125 .45 74425 3.15 745161 1.95 745482  15.25 e . MC3470 4.95 4518 89 74C922 4.49
74126 45 74426 .85 M 745162 195  74S570 295 MAN 72 =i CA 99 I Mc3480 9.00 4519 39 74C923 4.95
74128 55 74490 255 745571 2.95 MAN 74 3 cc .99 11C90 13.95 4520 79 74C925 5.95
FND-357 (359) 375" CC 1.25 95H90 7.95 4522 1.25 74C926 7.95
FND-500 (503) 5" cc 1.49 2513-001 UP  9.95 4526 1.25 74C928 7.95
CLOCK INTERSIL FND-507 (510) 5" CA 2513-002 LOW  9.95 74C929
CIRCUITS ;
MM5314 4.95 ICLT106 9.95 EXAR DATA ACQUISITION SOUND CHIPS
MM5369 3.95 ICLT107 12.95 XR 2206 375 ADC0800 15.55 DAC0808 2.95 76477 3.95
MM5375 4.95 ICL7660 2.95 XR 2207 3.75 ADCO0804 3.49 DAC1020 8.25 76489 8.95
MM58167 8.95 1CL8038 3.95 XR 2208 375 ADCO0809 4.49 DAC1022 5.95 AY3-8910 12.95
MM58174 11.95 ICM7207A 5.59 XR 2211 5.25 ADCO0817 9.95 MC1408L6 1.95 AY3-8912 12.95
MSM5832 6.95 ICM7208 15.95 XR 2240 DACO0800 4.95 MC1408L8 2.95 MC3340 1.49

ORDER TOLL FREE 800-538-5000 800-662-6279
ALL MERCHANDISE (CALIFORNIA RESIDENTS)

100% GUARANTEED u E CALL US FOR VOLUME QUOTES

1983 SOR MICRODEVICES. INC.

Circle No. 22 on Free Information Card
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EPROMS STATIC RAMS
ins i 450ns
450ns A 450ns
450ns . - 450ns
U r 450ns ! - 250nsLP
350ns i 450ns
450ns 450ns
450ns . 450ns
450ns ¥ 450nsLP

p rOdUCts el ' it
450ns - 200nsLP

, 450ns 55ns

DYNAMIC RAMS 3 oo

: : TMS 4027 250ns 79 2 200ns

VISIT OUR RETAIL STORE Inc UPD 411 300ns 289 250ns
° MM 5280 300ns 289 200ns

MK4108 200ns 1.74 150ns

200ns
MM 5298 250ns 1.74 150ns

2100 DE LA CRUZ BLVD. SANTA CLARA, CA 95050 4027 250ns 200 120ns

4116 200ns CALL 300ns

4116 150ns CALL LP = LOW POWER
ETZ'SNTERFACEL% 4164 200ns CALL
8728 1.

B
BLERIGS

ww
o

9% 4164 150ns CALL
8795 95
95

* 879 RESISTORS
8197 95 Ya WATT 5% CARBON FILM
8798 95 ALL STANDARD VALUES
DMB8131 Q0 FROM 1 OHM TO 10 MGE OHM

DP8304 3 50PCS. SAME VALUE 0200

DS8835 i 100PCS. SAMEVALUE 0150
RAM DS8836 99 1000 PCS. SAME VALUE 0125

APPLE ROM SET
BARE BOARD 1400 | 3 6995 -

AUTOSTART ROM
42.50 ) o o &

ASSEMBLED

"APPIC s a trademark of Apple Computer, Inc

7418123 . 7415253
7415124 . 7418257
7418125 K 7415258

-VIEWMAX 80-

7415132 v 745260 : A Full Function APPLE
wee o e | 80-Col JOYSTICKS
e S (oo umn

e : Leps card for Apple I 29.95

7415147 . ! Jumbo Red 10/1.00
7415148 - - Jumbo Green  6/1.00

7415151 ! i %5
L] | . Jumbo Yellow  6/1.00 $149

7415154
7415155 .
7415156 I . DIP SWITCHES

7415157 L : 4 Position k
7415158 ! ; 5Position d
7415160 | i 6 Position

745161 . 7Position ' e e ]
;gtglgg : 8 Position ] APPLE
WS % s a7 SUPER COOLING APPLE

7415166 4 7418374
et BT B R : FANS PADDLES
4151 d p

e | ' R

748175 : WITH SURG PROTECH 9-95

74L8181 69 . 95

5.85
390
6.90
390
785
885
0.49

1

7415189
7415190
74LS191
7415192
7415193
745194
745195
7415196
74L.5197
7418221
7415240
7415251
7415242
7415243
74L5244

FY
R UPGRADE %

\4
: f 3 g v 41 1 6 - 2 0 0 ns
7418122 gégg f CA 3401 CA L L

CA 3600
STORE HOURS:

D “ MON-FRI 8:30 A.M.- X TERMS: For shipping include $2.00 for UPS
o u Camputsr Ridgucts, inc, Ground. $3.00 for UPS Blue Label Air. $10.00

SAT 10:00 A.M.-3:00 P.M.
2100 De La Cruz Bivd. mimmum order. Bay Area residents add 6%% Sales
Santa Clara, CA 95050 Law Tax. California residents add 6% Sales Tax. We

reserve the right to limit quantities and substitute
. n (800) 538-8800 manufactuter. Prices subject to change without
Calif. Residents Local Phone B notice. Send SASE for complete list.

(800) 848-8008 (408) 988-0697

O T
G ROBRRFBIREBERREFBE

RN

wwWw. americanradiohistorv. com
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APPLE’II USERS
DISK DRIVE!

¢ Inciudes metal cabinet
s Color matches Apple

WIREWRAP CARDS
FR-4 Epoxy Glass Laminate With Gold-Plated Contact Fingers
S-100 BUSS
P100-1
P100-2
P100-3

Horizontal BUSS
Vertical BUSS ... 290

GENERAL PURPOSE
Bare—NoFoilPads....15.90  22/44 PIN (.156” SPACING)

‘90 P441-3  VerticalBUSS,4.5” x6”.13.90

» 35 tracks/single side
* Includes cable

¢ Usewith Applell controller 2 25 ] 9 5

CONTROLLERCARD .. .....79.95
EPROM ERASERS

HOLDS 15 EPROMS

Single Foil Pads per Hole 23.90 P442-3 Vertical BUSS, 4.5”x9".14.90

APPLE 36/72 PIN (17 SPACING)
Bare-No Foil Pads 15.90 P721-3 Vertical BUSS, 45" x6"”.13.90
Horizontal BUSS . . . . '22_90 P722-3 Vertical BUSS, 45" x 9" .14.90

Single Foil Pads per Hole 23.90

P100-4

P500-1
P500-3
P500-4

ERASES IN 20 MINUTES

59.95

25 MHz

Z80-CPU
ZB0-PIO
Z80-CTC
ZB0-DMA
ZBO-DART
Z80-S10/0
2Z80-8101
280-S1072
Z80-SI0%8

4.0 MHz

ZBOA-CPU
ZB0A-PIO
ZBOA-CTC

SERIES

ZBOA-DMA
ZBOA-DART
ZB0A-SION
ZB0A-S1I01
ZBOA-SIOf2
ZB0A-S108

6.0 MHz
Z80B-CPU T
Z80B-PIO 1295
Z80B-CTC 1295

ZILOG
26132
28671 38

32.95

5Ys" DISKETTES
ATHANA OR NASHUA

SSDD SOFT
$1.65 EA

8385 R2RBRNIREIB IR

[N

BEEIIIRBEERR

" ORDER TOLL FREE Dive
(BOO) 538-8800 EeztMiLg

2795

APPLE"
COMPATIBLE
POWER
SUPPLY

$84.95

(800) 848-8008

(CALIFORNIA RESIDENTS)

17.95

iy « | IC Sockets

4.
IC SOCKETS
ST

o gooo SERIES CLOCK CIRCUITS
1 -

2 @wn
JBBRBBR

MM58174
MSM5832

8 Gekes

8 PIN
14 PIN
16 PIN
18 PIN
20 PIN
22 PIN
24 PIN
28 PIN
40 PIN

-

VOLTAGE
REGULATORS

75 79087

75 79127

.75 79157
75 79247
85

7905K
7912K

I
BRERgRRBEE

ST = Soldertail
\ WIW = Wirewrap

.

2323 smaEa

o~E¥0wos
FRRBBRR

5% " FLOPPY DISKS
FLIP FILE

CAPACITY 75 EA

19.95

CONNECTORS

RS232 Male
RS232 Female
RS232 Female Right Angle
RS232 Hood

30 pin Edge

44 pin Edge

5C »in Edge

86 pin Edge
100 pin ST
100 pin WW

BOWNNN S A LW
ELEBEHREIBS

STORE HOURS:
MON-FRI 8:30 A.M.-5:30 PM.
SAT 10:00 A.M.-3:00 P.

TERMS: For shipping include $2.00 for UPS
Ground. $3.00 for UPS Blue Label Air. $10.00
mitimum order. Bay Area residents add 6%% Sales
Tax. California residents add 6% Sales Tax. We
resgrve the right to limit quantities and substitute
manufacturer. Prices subject to change without
notice. Send SASE for complete list.

Do Kau Computer Products, Inc.

0 2100 De La Cruz Bivd.
Santa Clara, CA 95050
(800) 538-8800

Calif. Residents
(800) 848-8008

Local Phone
(408) 988-0697

Circle No. 44 on Free Information Card
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COMPUTER-PERIPHERAL SWITCHERS
Connect any aumber of peripharals 1o a singte 170 port — use a single printer to sup-
porl several microcomputers — U3 two o mare printers 1o support 3 single
miccocomputer — sccess 2 modem from any of sevaral Microcomputers — ideal for
demonstrating or tomparing equipment. The Seiecto-Swiches arg designed 1o
ehminate (he unnecessary pluggiag & unplugging of cables which connect printers,
tarminals. or modems to various compulers. By using a Selecto-Switch, you achieve
more efficient system operation. befler ulfizalion of peripherais & computer ports
ehiminate regundant hardware & raduce service calls 5 yr limiteg warranty on ail
Selecto-Switches, No power required $ize 1nches) 10L x 7W x 3H. 2% Ibs

RS232 SERIAL SELECTO-SWITCH
 Switches alt fines of asynchronous data » Easy expansian of
serial ports » Connectors are female DB25 type

PART NO DESCRIPTION PRICE
GRS232.AB 2-Way Switch . $139.95
GRS232.ABC 3-Way Switch $179.95

DB25 PARALLEL SELECTO-SWITCH
» TRS-80, Apple, and IBM compatible » Switches 24 lines (fine
1 is ground) » Connectars are temale DB25 type

PART NO. OESCRIPTION. PRICE
GP24.AB 2-Way Switch $139.95
GP24.-ABC 3-Way Switch . .$179.95

CENTRONICS-STYLE SELECTO-SWITCH

* Switches all 36 lines » Connectors are female Centronics

PART NO. DESCRIPTION PRICE
GCENT-AB 2-Way Switch . . .$188.95
GCENT-ABC 3-Way Switch . $229.95

ACCESSORIES FOR APPLE* COMPUTERS

Numeric/Auxiliary Keypad
for APPLE fle*

CompyterResdy
-ompyter Ready

Extended 80 Column/64K RAM

Card tor APPLE file*

‘:mrme

JEB14 JEBBA
o <01 can ol e mumcry capacty ¢ gv 4080 clumn
Lepiay Terman o o APPLE 1 i g s it
e JEB card 0 you. APPLE and o =
Sl o e Pernl 1wt iocenay TSt
T e p—— ioatures B4 tnles o agel Trary 1o stiow programming
i oy o1 5 1046y pod 4 e comamenos Pt ain staaiy s APPLE e campieis
mare we 4 5nap o ne hayp Basa 50 54K bytes of Ramt
T 16674 R o » oo
oo <o LomE
e e T i vspiays 1000 more charactera por scroe
LD I 3 ADLIC rrary atiows running of ¢ sargn Drograms + Ullta
EomenlScion by Sooild e Grapeucs s wnen 5ol auat
JEB14 Assemblad and Testod $89.95 JEB64 Assembled snd Tested $169.95

Power éupply
I, I+ and fle*

Switchin
for APPL

Micro-Logic Corp.
MICRO-CHARTS

» Fulty decoded data » Instan access » 2-sided, lofally comprehensive » Compact
8%x11 In durable credit card plastic » Perfect for programmers & engineers
« Clear & concise tables for* full instruction sel, disassembly. ASCII, base conver-

EOER
Part No. KHP4007
APPLE and APPLE fis st reg:

$79.95 Par

sion. eftect of flags. compara vs tumg nterrupt Struclure, pinoul. cycle himes. COMPATIBLE WITH
diagrams bug roles & much more TEAC FDS5A TAS-80
PART NO. BEFERENCE ) PRICE | SINGLE-SIDED:
ML.ZBD  Z80 CPY $5.95 } "l
ML-8080A B80B0A/BOBSA $5.95 |70 ovies
ML-6502 6502 (65XX) .$5.95 slnqle sided
ML-8048 8048, Relatives . $5.95 { - sing
ML.7400 5400/7400 TTL Pin-Outs $5.95 oo derey
* direct arive motor
BOOKS « Low 5W power
consumption
30001 National CMOS Data Book (1981} $6.95 . '10“'5*\?/06 2 3a
(640 pages) 74C. CD4000. and A/D Converters e
30003 National Linear Data Book (1982) $11.95 | -6 msec track to track
(1376 pages) LM, LF. ADC, DAC, LH Series « Ona year warranty
« Size: S4'W x 14°H x 8D
30008 Nallonal Memory Data Book {1980} $6.95 + Weight: 3 ibs 5 oz
(464 pages) RAMs. ROMs, PROMs. EPROMs Series : :
FD55A. ... ... ... .. $249.95
30009 Intersi! Data Book {1983) $9.95
{1356 pages) Complele line. .
Keytronics 90-Key Keyboard
30010 National Audio/adio Handbook {1980) $5.95 WITH SECURITY KEYLOCK SWITCH
(240 pages) Pre-Amps, AM, FM & FM Stereo, Power Amps
30011 National Linear Application Handbook {1980). 51595 | | e enieded
(736 pages) Application Notes, Linear Brlefs. etc JRaleededl ahaso
30012 National PAL Dats Book (1982) ss95 1 0 :‘;’i"‘g‘:r;r;b“"’
{176 pages) Application Notes. Linear Briefs. etc oo
30013 Zilog Data Book (1983) s795 ) ° ;“:.:f”"m’:’“’:‘c’b" keys
641 M d Support Chi Fgaoubve, 29
{641 pages) Microprocessors and Support Chips g U L e
210830 tntet Memory Components Handbook (1983} $14.95
(798 pages) Contains all Application Notes, Article
Reprints, Data Sheets, and other design informatlon
n Intel’s AAMs, EPROMS, E’PROMS 4 Bubbie Memories
eyl & Peript (1983) $14.95 | unauthorized use: an 11-key numeric keypad, cursor controls:
e ol . quirements
et e o 40-inch interface cable, and schematics, Weight 7 Ibs

ATARI PADDLES

Iradamarts of APPLE Computect —

FIT TWO DRIVES IN THE SAME SPACE AS ONE CONVENTIONAL 5% " DRIVE

Shugart SA4S5

Coollng Fan tor APPLE I,
I+ and /fe*

tiy

Illlth \' |’

o g roln h

1No. APF-1
VinICalc Js » regiatered ©

SHUGART SA455

DOUBLE SIDED:

< 481pi

+ 40 Tracks

+ 500Kbytes
double-sided

+ Singtet
double density

* Brushlass DC
direct-drlve motor

* Power req.
|2VDC ﬂ 75A
+5VDC @ 7A

* B msec. frack to track
* Compatibie with
SA400/450
- One year warranty
* Size' 5.75°W x 1.63°H x 8D
- Weight. 3.3 Ibs.

$259.95

JE664 EPROM PROGRAMMER
8K TO 64K EPROMS — 24 AND 28 PIN PACKAGES

= Programs. validalg. and chocks ar propary rased EPROMs + Emlaes PROMS
or EPROMs » RS232C Computer Interface Jor editing / program ivading » Loads dala
Inta RAM by keydoard * Changes data in RAM by keyboard  Loads RAM from an
EPAOM + Comparas EPROMs for contam diftarancas » Coplos EPROM3 « Power in-
pul: 115VAC, 60Hz, < 10W powar consumation » Enclosura: Color-conrdinaied,
'I Mt lan panels w/ moidad macha brown end pieces » Slze: 15-5/87L x B%"0 x
3%“H » Weight: 5% Ibs.

JEG64-A EPROM Programmer

Assembleg & Tested {Includes JMtBA Modute)
JE66S — RS232C INTERFACE OPTION — 7he JE66S RS232C Interlace
Option implemants compuler access 1o iho JEBBA’s AAM Sample soltware wrillen in
BASIC provided for TRS-80° Mouel |. Lovel (| Compuler Baud rate: 9600. Word
Igth B bits - odd panty Stop bils 2 Option May be adapfed to other compulers. The
JEB65 can be Inferfacec 1o any compler with an RS232 part, Information s also pro-
wvided for intertacing 1o any CP/M system with an RS232 port
JEG64-ARS epnom prog. w/ JEssS Option $1195.00

Assembled and Tested {lncludes JM 164 Module)

$995.00

EPROM JUMPER MODULES — The JE664's JUMPER MODULE {Personanty
Moduie] s a plug-in Module thal pre-sels JEGB4 for proper programming pulses 1o
the EPROM & configures EPROM socket canmcuans Tot lhal particular EPROM

Ol ER PRICE

PIN _EPROM MANUF

JMO8A 2 AMD Molorola, Kational. fntel. 11
JMIEA 2716.TMS2516  Intel, Motorola. National NEC TI
JMIBB TMS2716 Molorota TI(+5.-12. +12)
JM32A TM52532 Molorota T1
JM32B 2732 AMD Fuptsu. NEC, Hilachi. Intel
JM32C 27324 (21Y) Fuptsu. Intel
JME4A MCME8764

MCME8LT64 Molorota
JM64B. 2764 Inted

TMS2564 n

HN482764G-4 Hitachi {21V)

Part No. KB270

Made for Visual Technology, this keyboard features: a security keylock (includes two keys) 10 guard against

and 10 user programmable keys. Electrical re.

+5VDC. Coior {case): White. Color (keycaps): Black. Complete with case. keyboard assembly,

$79.95 each

Ward Pracessing Keyhoard. 26 Pin Edge Ca
Is QWERTY. Additional Key Pads for Cussor

MICRO SWITCH 85-KEY KEYBOARD

18 Connection. Supply Voltaga +5VDC. Main Keyboard
and word processing funcions.

iii’s Black Hole
EPROM Eraser

The Black Hols EPROM Eraser wiil compietely and salely erase 9 EPROMS in less than
8 minutes. The Black Hole 15 a fully aulomatic casselle ioading eraser featuring
U-shaped 4000 he UV iamps mounted 1n a special ALZAK (UV refiectivity of .9)
parabolic gt tunnel In operalion, Ihe yser ships In an anti-stalic Bug Box {Jea
inl.) containing tne EPROMSs fo be arased inta 1he loading slol on the fronf panel of
Black Hole. The resi is fuliy aulomalc. The Biack Moie latches the Bug Box inio
place. turns an the UV lamps and starls is fully Saic stale {CMOS} UV integration
dose Jumer. The percenlage erasure ime is monulored and disblayed on 2 tront pane)
LED readoul At ihe end of ine erase cycle the Black Mole ejects he Bug Box can
taining the 9 erased EPROMS and 1urns olf power,

PART NO. PRICE
ULV-008  Replacement Lamp for ERS.008 $29.95
ERS-008 Ersser. Auto Eject & LED Readout . $249.95

IBM MEMORY EXPANSION KIT

SAVE HUNDREDS OF $3$ BY UPGRADING
MEMORY BOARDS YOURSELF!

Most of the popular memory boards allow you to add an additlonal
64K, 128K, 192K, or 256K. The IBMB4K Kit wilt populate these boards
In 64K byte Incremants. The kit Is simple 1o install — just insart the
nine 64K RAM chips in the provided sockets and set the two groups
of swiches. Directions are included.

..$59.95

IBM64K (Nine 200ns 64K RAMs) .

EXPAND YOUR MEMORY
TRS-80 to 16K, 32K, or 48K

“*Model 1 =  From 4K to 16K Requires (1) Dne Kit
Model 3 =  From 4K to 48K Requires {3) Three Kits
Color = From 4K to 16K Requires (1) One Kit

“*Mode! 1 equippsd with Expansion Board up to 48K Two Kits Required
— One Kit Required for sach 16K af Expansion —

TRS-16K3 *200ns for Coior & Model 11l $12.95
TRS-16K4 *250ns for Model | $10.95
“ TRS-80 Color 32K or 64K Conversion- Kit

Easy to install kit comes complete with 8 ea. 4164-2 (200nS) 62K

.$2.95 pair | 237Lx5% wx1-38"1 | Part No. 855D18-1 §28.950ach | dynamic RAMs & conversion documentation. Converts TRS-B0 color
_ - . C KE b with E circult boards. & all new color computers to 32K.
HI-TEK 14-KEY NUMERIC KEYPA Minor moditications of 32K memory will ailow the use of all the 64K of
ATARI DRIVER SPST switching. Charcoal Grey keycaps. Mountad on printed circuit board the dynamic RAM provtding you have a FLEX DOS operating system
SSD eeneneenneiy wirs $2.95ea. ILx3W e 1% H Part No. K-14 . .$9.95 sach TRS-64K2 . ... ... . ... .. .. $54.95
. POWER SUPPLY +5VDC @ 1 AMP REGULATED Transaction Tech U " MINi H 3 WA,
TV GAME SWITCH Qutput +5VDL ¢« 1A (also 43nv(r:35) 1eg, Inpul 1ISYAL 801z, 2-40n0 (Dlﬂ:kll:zrgl) S encioses 5% " Mini-Fioppy Disk Drive Pertec
Used on Atari. Cosmet- Chse 5t 3 cond black power card G/ W x 7D 3 20K WL 3105, Dala sheet 1) FoR rnn;ao MODEL | - COLOR commsnm & Computer 3
vou: - 4 L ealures single or le deasity Recor or|
i ically blemished. 100% Part No. PS511945 $14.95 0ach § T, B e ey See e S o 1o e
functiona! PDWER SUPPLY +5VDC @ 3 AMP REGULATED Dettron tack Power. +1V0C {206V} 16A max. +5/0C
i Input 118VAC. 47-440Hz. Dutput; svnc Adjustable @ 3 amp. 6YOC @ 2.5 amp. Adjustabis cur- {£0 25V} 0 8A max Unit as pic. at ighl does nol incl. case.
TGS1 5 $1 95 ea. renl Ilmu Rippie & Nhlu 1MV rms, 5MV p-p — Z mauntiag surfaces. UL recogmized Size: 4 "W x m'}ﬁb&ylrﬁ;ﬁﬂ 30- w ¢ala book incl Wi 3% lbs

-7/16°H - wi. 2 Ibs. Data snael

J ameco Digital Thermometer Kit

ei=cmonce ) Duai sensors switch
controis tor indoorioutdoor
or dual moniftoring — can be
extended to 500 teet. Con
tinuous LED 8" M display
Range: -40°F to 189°F .40°C

Paran. aps-1

included.

$29.95 each

fnput. 115VAC 50-60Hz ¢ 3 amp/230VAC.

13% D x 3% H Wi 6tbs
Part No. PS94V(S

POWER SUPPLV +5VDC @ 7.5 AMP, 12V0OC @ 1.5 AMP SWITCHING

S0Hz @ 1.6amp_ Fan volt /power Supply selec Swit-
WX

ches (115/230VAC). Dutpul: SVDC G 7.6 amp, 12VOC G 1.6 amp. B #. bik. pow. cord 11

$39.95 each

Part No. lerled Quantity! Price
D200. . ... .95
Single-sided. 40 tracks. 250K bytes capacity

9.95

FD250 2 $19
Double-sided, 35 tracks, 438K byles capacity

POWER SUPPLY 4-Channel Swit

ching - Apple Compatible

FOR USE AS AN EXTERNAL PCWER SUPPLY FOR APPLE

edical squipment and receascintal] ampications. -
A +12VDC @ 1 VOL Gt 1A
= 1%. Dvercurrent protaction nn. sv main out.

$69.95 each

to 100°C. Accuracy =1
nominal Calibrate for Ml:mpmtsssnr mini-computer. terminal, m
Fahrenhe:it/Cels 0-130VAL 47-440Hz. Dutput +5VDC @ 54
- = f"a"“,“':d‘:g‘e":al':“:‘“w::‘sﬁ ;:."n'xr:gﬂ xsquz-;"LR;F?‘ﬁu:mvxnn-?‘sL/nvasﬂ"ﬁg Wi 1% s
JE300. . .. .. $39.95 &, cauHx 0 Part No. FCS-604A
Universal Computer Keyboard Enclosures $10.00 Minimum Order — U.S. Funds Only

OTE  Btank Des-Top Enclosures

are designed for easy modHica:

tion. High strength epoxy molded

end pieces in mocha brown finish

Shding rear/dotiom panal m serv:ce
companenl access’ Tep/Botl.

thick 2lum. alogine type 1200 VInlsh (?D\U lml

calor} for best paint adhesion affer mogificaon

Vented top & bottom panels for cooling eticiency

Rigid cansiruction provices uniimited applications

4
A
&)
2
/&
QV
s

50 ey Assembiy insiruchons Inciuded
DTE-8 Panel Width7.5" $24.95
DTE-11 Panel Width 10.13" .$27.95
DTE-14 Panel Width 13.5" g $29.95

DTE-20 Panel Width 19.25" .$34.95

California Residents Add 6%:% Sales Tax
Shipping — Add 5% plus $1.50 Insurance
Send S.A.S.E. for Monthly Sales Fiyer!

‘MasterCard

Maii Order Electronics - Worldwide

Jameco

[ ELECTRONICS |

1355 SHOREWAY ROAD, BELMONT, CA 94002
10183 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043

Spec Sheets — 30¢ each

Send $1.00 Postage for your
FREE 1983 JAMECO CATALOG
Prices Subject to Change

=l

8" FLOPPY DI§K DRIVE
& 4™

Shugart 801R

compatible

* Single-Sided

* 77 Tracks

« 400/800K Bytes
Capacity

» Industry Standard

The FDD100-8 8" Floppy Disk Drive (Industry Standard) features
singie or double density. Recording mode: FM single, MFM doubte
densily. Transier rate: 250K bils/sec. single density; 500K bits/sec
double density, The FOD100-8 is deslgned 10 work with the single-
sided soft sectored iBM Diskette [, or eq. disk cartndge. Power:
115VAC @ 50-50Mz. + 24VDC @ 1.7 amps max.. +5VDC @ 1.2 amps,
max. Unit as pictured above (does not include case, power subpiy. Of
cables). Size: B55"W x 147L x 4.5"H. Weighs 12 Ibs. Inci 96-pg.
manual

Pari No. Price

FDD100-8. . $169.95 ea.
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The 50 ready-to-run

R2bl

programs in this book

will show you how!

If you suspect youre not getting
all you can from your Timex Sinclair
1000, here's a new book that will
make sure you do.

In The Timex Sinclair 1000 Idea-
Book, David H. Ahl puts 25 years
of experience to work—to help you
put your computer to work.

Each of the 50 complete, pre-
tested programs is designed to
ilustrate a specific problem-solving
technique. By working these pro-
grams on your own computer,
you'll understand more fully its hid-
den strengths. Plus, you'll learn
how to overcome its inherent
weaknesses.

Armed with this knowledge,
you're ready to put your Timex to
work performing a multitude of
practical, everyday tasks. Ten infor-
mative chapters show you how to
solve problems using:

e Repetitive trial o Geometry

e Convergence e Science

e Recursion e Simulation
e Compounding e Drill

e Probability e Practice

Order your copy of The Timex
Sinclair 1000 IdeaBook today—
and start taking full advantage of
your TS 1000 and ZX-81.

MAIL TODAY TD:

CREATIVE COMPUTING PRESS

Dept. . 39 East Hanover Avenue

Morris Plains, NJ 07950

Pleasesendme ___

1000 IdeaBook for only $8.95 each, plus $2.00 shipping &

handling per book.

Total Amount .

O Payment Enclosed. (CA, NJ and NY State residents
please add applicable sales tax.)

copies of The Timex Sinclair

O Arnerican Express O MasterCard O Visa

Card = Exp. Date,

Signature

NAME

(Please prinf)
ADDRESS

.

STATE 7\P.
*Outside U.S.. add $3 for shipping and handling.
I LI Check here to receive a FREE catalog of computing

|

|

|

|

|

|

I

| -
I O Charge my: (Charge and phone orders: $10 minimum)
I

|

|

|

|

|

|

|

books. magazines and guides
For faster service, PHONE TOLL FREE:

| 800-631-8112
(In NJ only 201-540-0445)
I Also available in your iocal

bookstore and computer store

TOLL FREE ORDERS * 1-800-826-5432

(IN CALIFORNIA: 1-800-258-6666)
AK, Hl OR INFORMATION + (213) 380-8000

5 KEY ASSEMBLY MULTFSWITCHES
F : s1.00 |5 STATION INTERLOCKING
P EACH 3. 2PDT AND

2- 6PDT SWITCHES
ON FULLY INTERLOCKING
ASSEMBLY. 3%" BETWEEN
MOUNTING CENTERS.

% $2.50 EACH
” 5 STATION

CONTAINS 5 SINGLE-POLE
NORMALLY OPEN SWITCHES)|
MEASURES 3 3/4" LONG

6 KEY ASSEMBLY

2 Gnch $1.25

S EACH
—=

CONTAINS 6 SINGLE-POLE

NON-INTERLOCKING

NORMALLY OPEN SWITCHES] SAME AS ABOVE, EXCEPT

MEASURES 4 1/4" LONG. | EACH SWITCH OPERATES
- INDEPENDENTLY. $2.50
120V INDICATOR SZSOIERCH
m@%ﬁ 13 VDC RELAY

NEON INDICATOR. RATED CONTACT SPNC
120 V 1/3 W. MOUNTS IN 10 AMP @ 120 VAC

5/16" HOLE RED LENS. ENERGIZE COIL TO
75¢ EACH OPEN CONTACT
10 FOR $7.00 COIL: 13 vDC 650 OHMS

@\ 100 FOR $65.00 SPECIAL PRICE $1.00 EACH
< R 7
SEND FORs 48 PAGE CATALOG
MINIATURE TOGGLE SWITCHES
ALL ARE RATED 5 AMPS @ 125 VAC
S.P.D.T. S.P.D.T. S.P.D.T.
(on-on) (on-on) (on-ott-on)
P.C STYLE. SOLDER LUG SOLDER LUG
NON THREADED TEAMINALS TEAMINALS.
BUSHING Tec] $1.00 EACH $1.00 EACH
75¢ EACH 5§ 0 FOR $9.00 ;10 FOR $9.00 s
10 FOR $7.00 100 FOR $80.0 100 FOR $80 00
S.P.D.T. S.P.D.T. D.P.D.T.
(on-off-on) (on-on) (on-on)
P.C. LUGS.
NON-THREADED THREADED fG SOLDER LUG
BUSHING., 3 BUSHING TERMINALS.
P.C. STYLE 3 $1.00 EACH } $2.00 EACH 7]
75¢ EACH 10 FOR $9.000 10 FOR $19.00

10 FOR $7.00

100 FOR $80.00 100 FOR $180.00

2. = =
S K%
905 S. VERMONT « P.0. BOX 20406 * LOS ANGELES, CA 90006
® FOREIGN ORDERS.
INCLUDE SUFFICIENT e:

SHIPPING 7
® CALIF RES ADD 612 ‘i

® QUANTITIES LIMITED

® MINIMUM ORDER $10.00

® USA 5250 SHIPPING
NOCOD"

Circle No. 3 on Free Information Card

Starts at Just

i's true! Now you can enjoy the power of the
intel 8088—the same microprocessor which
powers the IBM-PC—and run any program com-
piled for the IBM-PC...starting at only $399.95!

Take this easy, low cost way to learn 16-bit
technology! Two-board system features:
1. 8088 mother board with 5-slot expansion
bus; accepts any hardware designed for
IBM-PC; and
2. 64K memory board, expandable to 256K;
wilh IBM compatible RS232 communica-
l cations port,

Any disk-operating system which works on the
1BM will work directly on the EXPLORER 88-PC,
and all programs compiled for the 1BM will run
onit.

l The system monitor ROM included in the Starter
system features a user-friendly operating system
that allows easy program generation and debug-
ging. The commands include display/modity
memory...display/modity registers. .i p
data to 1/0 ports...block moves...single-step
trace mode...go/run with optionai breakpoint
and register reports...cassette load/save with file
labels...plus a2 complete system test program
that tests and reports condition of ROM, RAM,
cassette intertace, timer, DMA controlier, inter-
Tupt , and the i port.
These test programs not only allow easy debug-
ging of software but they serve as hardware and
software learning tools.

' The EXPLORER 88-PC STARTER KIT includes a

mother board, memory//0 board, al components

needed, sockets tor IC's used, one 62-pin bus
connector and complete assembly/test instruc-

tions. All you need is a soldering iron, solder, a

power supply, and a standard RS232 terminal

{Netronics has 2 low-cost ones to choose from).
Explorer 88-PC Starter Kit...5399.95
+ 10.00 p&i

O (wired & tested, add $100.00)

O Extra 62-pin connectors at $4.25 ea.

+ 1.00 p&i.

Use your own terminal with the EXPLORER 88-PC

or, if you pian to expand it to be fully IBM com-

patible, we ofter our IBM coinpatible keyboard
and an IBM compatible color graphics board

{only available wired and tested).

GeT IBM-pc capacity at a Fraction of IBM’S Price!
New NETRONICS 16 Bit EXPLORER 88-PC Kit

-Accepts All {BM Peripherals.

O 18M compatible keyboard...$299.95
+ 10.00 p&i.
{J1BM compatible color board...5299.95
+ 10.00 p&i.
O Additional ROM required...$35.00.
Set your own pace! Invest and learn, at the rate
YOU want! Add to your EXPLORER 88-PC:
Deluxe heavy-duty steel cabinet that houses

- I,
&2 M

O Special IBM compatible system: with key-
board, color graphics board. floppy disk
controlier, 64K RAM, cabinet, standard
power supply and a single 5%" floppy drive. .
$1899.95 + 25.00 p&i.

---J

either two 5% floppies or a 5% hard disk
with one floopy. This cabinet features a
brush-finish front panel and a wood-grained

IBM compatible hard disks, built-in modern
board, eprom burner. print butfer system plus

sleeve. more will be available shortly.
O EXPLORER 88-PC Cabinet..$199.95 —y
+ 18.00 p&i. Over 100 EXCLUSIVE Products and Kits—

including the 'Speak Easy' universal voice
synthesizer. a Diagnostic card with built-in
logic probe for the IBM-PC, terminals, moni-
tors, the ELF and EXPLORER 85 computers,
and much more, are described In our up-
cnmm&calalng. 's yours FREE if you check
here

A heavy-duty open frame power supply

with fan that can be used in your own cabi

net or installed into the Netronics cabinet is
availabie as follows:

10 amp power supply tor system + 2 fop-
pies...5149,95 + 8.00 p&i.

[JAs above + extra pnwer for 1 hard disk...
$169.95 + 8.00 p&i.

TJIBM compatibie disk controlier board. Con-|[38
trols four 5%" floppy dnves (w/2 drve
cable). Available wired and tested nnly...
$250.00 +~ 8.00 p&i.

(I Monitors and BIOS source listings: available
on either disk or hard copy at $35.00.

Please specify tormat and system required.

CIINTEL 8086/8088 user manual..515.00
+ 1.50 p&i. -

CITHE 8086 BOOK by RECTOR & ALEX..,
$16.00 + 1.50 p&i.

CALL TOLL FREE 1-800-243-7428 for Charge Card Orders. l
InConn., call 203-354-9375. Conn. res. add sales tax. E

For  Canadian  orders
| please double the amount
|of p& shown. IBM-PC is a
registered  trademark  of

“p&i" stands for “postage and insuranc

T0 DRDER BY MAIL. CHECK BOXES FOR PROOUCTS DESIREQ ANO MAIL ENTIRE AD TD:

& NETRONICS R&D LTD.
333 Litchtield Rd., New Mitford, CT 06776

OAmount enclosed OR Charge my O VISA {1 MASTERCARD

Acct. No. Exp. Date
Signature_ —
PRINT NAME.

Address_ State. 2ip

i e S
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DIGI-KEY

CORPORATION

800-346-5144

in Mn.. Ak., Hi. Call 218.681.6674

NATIONAL SEMICONDUCTOR  PANASONIC » / i i A R P N A S
AAVID * CHEMWIK + ATLANTIC Brabraacw QUALITY — Name brand products from nationally recognized manufacturers. CHEMI * ARIES s FLE e gL ‘
ARIES + PLESSEY * FIOLEX = AAVID o . F. Ji SERVICE — C ized ord oo tondli A YO Oy ARy o S
OK MACHINE * UNGAR s GC CHEMICALS s A A pmpUterIzeniorcer ) 7 |omulinesntry cOnticl D TODL+ UNGARS ¢ CHEMICALS - ARIZE,
4 5 p .. . g ICALS ¢ ARII
NATIONAL SEMICONDUCTOR * PANASONIC « IIVG — Volume Discounts ® OEM Quantity Pricing  Toll Free 800 Number CHEMICALS » ARIES s PLESSEY © MOLEX o -
a - KEY i KE 3 e G DIG KEY NG n
D1G/-KEY — DIGI-KEY — DIGI-KEY — DIGI-KEY — DIGLKIY — DIGI.KEY — DIGI.KEY — 0161 x ¢ MM o Differ i atow N G v 0rGr KT — 01C) v o 00 TREES Orcriney e kv~ DIGWKER
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INTEGRATED CIRCUITS EXA v DISC CAPACITORS “PANASONIC RESIN DIPPED TANTALDM
i’ Gt O pctins CAPACITORS
. A/
Ed 275fLM3een.3  gal Body — 94 V-0 poivestor with Copper plenix box with b (LGS INEVV: oy
ol [M3BIN 110 i tor eamy vorome ot St 110 DISC. taracnon i
% 152|(M3ON_ 94k 025" wite Contmct 1 desrgned and omented to the - | #¢ = CAPACITORS b
[ 1.40 | LM391NGO sulator (o grasp the brosd “face” of ihe IC lead, showing | ASIORTMENT OF 13 e e omy
£ 18 wmasineo 1o low wsertion and fugh retantion forces Socker 1 | POPULAE s ~3 R § 4!5
T TO|HRNT 3] e o e e o sowte 3 = ) 5,
a7 h M3
a 7 40| Lwzosk OLDER TAIL
Sfasin 4 (B|2= 17|DIP SOCKETS
A z E Frics
3 |rasion & Bhmex 00|+ Single beam T — v
0 17405130 az, 2520 | mss5cn a5 ] ¢ Low profie D:f(ls:ncnm“:\c\un listod »f 1! 2 % m’z‘;
a8 | isian & a7|imssecn 104 |+ vouR cwoice: Tin on aoLo* pied 3 2 22 50
g ;:LE;SN 4 77| iMEBECN  130] T Mmiresm 30 micoateat pape— NPO TYPE #2002 1 2 2250
V520N — J 2008
e Bt ; a3 WSS 2171 TIN PLATED SOLOER TAI  sin 8 i T Aot aeecalon T et ot e | F204 H H k]
N 82 -re - AC by g your g ? | P200S B 405 00
A b 2 & e |k Bfeerus oucrmte [ETI] B Part Priee 2008 3 Az
e & C ElwRen pEfome consader B 0 . Cw  vor W LY ] A @2n
- T4 14 solder i) 5 tas zoof * 5 K e el B<id g ;
a1 |ais3on p2d pri 4 ] e LB 5 ous uof wel w0 wrleme 50 35 27 19K @0 K
a1 frausan R mrercn . 55 150t 50 % .71 ] P00 3 274 D55 V%B 1M8
& B o]z E k) vt e Bon oo 19 17 00} Wot S0 i an | eon - 250
at [arssen 2/ %;g : vss|cmrancn g EB0 20w solder o n 20 B 20t 500 7% an| P2 24131
74N ‘as |acsa0n ot s = B[N, 1 eede9z  220n soioer a1 % 123 2.0 ot Ew B an| P23 mn
N 41 fracsam P s & 231 [ame CB924 22 pun salder tad tin = 25 200] 1 e w0 7 wn) R a7
= e Ulom = sold|unee  mln RUICn § 3% o = B and ro =z
Tanan 1IadTeSEN ) 1 88] 4030 3 96 F vaon 121 |40 400 sokder i tin 4 4% wop a7 %0 s a7 P20T7 E 575
Tz - B b e 1% 15 9} IMIB0IN  179] GOLD INLAY SOLOER TAIL  Mie = smersimatas avis |} I %ot w0 75 an)ide & i% e mR e
wan 8 s ] P 1] (FEIERIYE] S i e e 3 N “zlos % ¢ in hw iEn len
TasN 2 |7a558M 7 o = s 1o|iiEen  giefC0R Eonwuemmigad . W 3:  xof 21 Wt %0 & wn| 2 19 : 2
e 153 recsTan 1190 0ara 4 Ohmigron  347fC14  Tapn i gola. 44 420 aoco] 1900 sQraioz 10 S0 e on|eon 33 1 Frad
7 1@ ]aerm [RET Py 3 2 oafmienn 33TfCs eposman i ood. S0 om0 aseol Beg 2 1BOpt 500 & w2l pm2s 4 4 080
740N 2475768 18] 4038 B B himen 33 s i [ y 200 B0 8 w72 P2025 %200
[y e P 38afaoun 7| ] it s000_ 158 0 ' 0Pt S0 8 5. w2 f2e ST
T463N 2] 7acSaan 364 ] doses "o 127] BIE] booir jlogkiy BRI o W ® 8 wn) 2 me
74S162N 364 aoarg 7! - 7 ot 500 ] 543 072 s
e B rausen Jesiean 364 | sosmn 4 7o |Lmsoin 98 | comon 5 3 - S B 1 e
paecn 3 B 7asen .19 | aoeon o 3810 a7 08 | C980 g Y st w0 B 631 siss| PXal 2 1850 1482 50
=5 st 119 R aos0n a1 39l moe0an 107 P 100 /1 L ) 9 sta PR 10 10 2 1501777 50
TR [Ty N P salesy 2| WIRE WRA » o w0 m e ses| D i 2% m»
forr o [ imlon = Zlzosm 3l DIP SOCKETS » L I E R e a2 &%
LM29O7TN 256 4 u 20 50
4TSN s7T}7aLS 112N 244140538 92 SI0JLMISOTN = 2.56 000 /14 1500 500 .00 858 835 Y P36 3 25200
i 8] 7eL51)3m 403 sos0n 105) 15 N umorns 2|« Brenderd prome - e S woot w0 1y s sy| pay 2% 2w
azIN Tlasne %: 40668 45| 128 LM2917N 2084 + Universal mounting and | 3300 4 1 . 1000 pt 00 58 501 37.57 | P2038 “ 96 25
= ] EaE =i 1 |zmime 2or]  pecksgins capsbiitien ol A K ) 15000t 100 8 5.0t il Bl F @
3 N 10|  Contscts sccommoate 200 ] .
g i3 3 coofhiin . "B] " = fralli . mn e & i nalo hisa it
450N 57 fras) 187 kA 1578 vesoson oo | round dual-in-fine lesde 0 oE 0pt W0 S I R B@ e
o ® |ateian 787 | 252) haxceen 79| * Wire wrap posts heid to trua posttion of 03" pro-f 17 12} s00pt 06 70 600  ssoof o 1 T ]
Jan H B 281 » sﬁ :g?z ";2 v:dlr:g ® trus position of 420" on bosrds for et-| ] m 01 ut » % am wz| Pz 2 20 0
N 281 3 x clam m P08 3 2200
T A Bty EE % oifusom s o voum cioice T on Gotp: g m G B om F s & 378
G i | e e S e s et 2048
o B et 3% -t 20 [NV |+ TEXAS INSTRUmENTS QUALITY L] i3 e R R R+ Rt b 131 2L
741008 shraLsiean 2 130 a|imon % | v eiateo wine waae ™ o S o4 W 54 LY NP0 BEO NPO NP0 NPO e 1B s = it
N ssfrasien I & o ] Pyt T 55 P2 BB 2% % mK jdK
T 25N 64 7‘tS|E7N 12 : bl kd w | 108 Bom wrewian tn B 360 : I 1 { ; a 500 5 1 7 ;‘8!3 S
N oz 19 Blvmin 1wl carie  apnumownan in 30 450 BOI% e LU &3 Ol v %%
e sl 2% : Sl 32lGe dnumewanm 3 s K L = <~ j Fited
741410 18 I:té!am 78 ‘e Blivmen 22 [CB118 18pmwirewenp. un ® 6w o)y 3 BEBE] 3 3 P2057 (. 1 2250
a1 opasen @ * B L] R P L | L ] : 8 s 0 I m
1SN 17 ) 122 Zpowrewnpun 81 820 8100
TR [ im i sl Wmeck 20t | Coios  dpoumewnpn 3 om0 moo| B E : i ] e 2 8%
241500 - B 308 o Tl Mrpiack 201 |C8'2  Banwrewnpun 104 100 wzoo] g 500 P082 3 Eg
JAteon =: 55 o Ty 191 ] G940 0pmwrewan o 14z 1290 13800 %0 o S 0.0
741538 8 906 01 71aJiMTBI2CT 124 ] GOLD INLAY WIRE WRAP  wan 0 aservimates aola | 133 500 e i 1 4
741568 [F) & 1 S TAMISCT 124 fran Ne  Descrpe 1 " wof a0 38 s sy . 15 2. 170.00  1630.00
TAVEEN & a0 81 il 200 41109108 8 pin wire wiap, gold s 580 s5700f 1000 537 £2067 0. 3 r X 2%
74155N 67 L 1 99| LM7BLI2ACZ 41 - 720 181 DAt Ves 1407 ilaed P20G8 0. 2 20250
ISTN & ® ®  Nolim 19 1700 1
[t iz o i s ose meldR O IR EE = e o i %%
v 4 . ? i i .
] 3 A L] [ | e =g = i3 2% EE
e 80 [7a 51998 w6cr 17 |im 2 i 5|
741621 81 |7ais198an 104 kiseracr 127 foibbuin o BN -SSP RE A gl e~ T
i ey (] et el B S 0] ki L 8 58 &0 ueo
E un wve wrap, 167, X P75 2 7 8 00 47700
i B ] s i I e S = £ & 11 Eles e
10 2 szon 3 pan 7 iraLizac; o TEXAS INSTRUMENTS GOLDT F AL . P27 6. 208 1770 14750 I7E0
; T HMI0BON. 1 55 100 [t £ .4
AE- 5 T [ s EDGEBOARD CONNECTORS | kA TANTALUM SUBSTITUT
7 88 vl sofimr 204 0 i e SN 43TS a1 E
175N w [Psin 1 aof JAEEN -Q—u]wmcn 500 o 4 3 o raor U B UTES
141768 847415247 . 1.39] 74Ci0N %0 0 ool 4 8 . 2
217N 84 | 7aLS5248N 29§ AN781 1000/ K 1. 13 FI -
[T e Pt 3 v m o im pw i - To "2 ;
741818 1.96 | 74 S28IN 74| ‘ggz EL Y vn o 90 A 0 o |\ —— 087 i i ‘oharsctecit
AN [ RS B k) 50 4 — iy, | 8 . 2 natives 10 tantakum in many
aleaN 366 [7esmIN 76| recuan i1 B 2
Ty H] [ E i i CAPACITANCE TOLERANCE: 20%
7 F W e n2d ©.C. LEAKAGE CURRENT, MAX. 8.01 C V or Jus
74181N 94 |74 5266N 50 74C - :
oaan o |PLSTN e LN - Prime Farta Au Low As 91265 Each g fs,]‘ : » 8o B AN K SERIES CAPACITORS We Carry Are
R o JABLE. COST-EFFICIENT CONT A 15 “w
e F B R e B L GO R Tais o ochas 3o [ B Ak B3 oo
4B 1 art No. #r @ wickel dftuilon barrie: . m ey 3 X
i gpais Bl et e e Z T : i
9N o [reLszen  1zafracer  ese v ND 12 21500 80640 1307 75| ¢ Bvreeted comruct poimns. 1000 63 L 13W 11835 1ed 1417 11803 Vi T « T2 e e
N 174 faisaon 148 B 2 vey 1785 168 1575 1368 (LT ¥ 1N cE L S LT R 2R e
qosn 17 fasEn Ve gar ATRNE TS 22 14 e T
74251N 130 aLs¥eN 62 f73C96N 137 ;, i1 1 9 ; 1! ‘l ; 1.7 495 1455
e LR S eereer— : i g gl g 8 e
TS g ] 28 NSC Data 8ooks H4 SERIES 100"k 200" 0o e X [ FR IR 7 1% k@ 70
743678 7 hasaen w2 |1 = oy EDGEBOARD CONNECTORS H Dy 7, 0 S6 135 Mes e 8 18 3% 17810
S R i) B Vol mn . mme W B i IR i s ay
s e Y e 3 4 1 pn me
2054 :; asamen 54 fracieon ] [P——— s s 6o M o0 38 s csio 285 oot i K Bl 100 323 288 230 4 1M MA 1mse
= [ B | ostnpink book ssan  soof X 85 4% o4 o5 340 2o lme i T AT TS T a8 Tm 1 190 188 12m
froosy ] MEIGIN 103, op! book ....... 17,3 C61 470 B0 CE17 360 M0 e e 1 753 125 10 o1z % 1sd 1 Va2 1Es 088
Booen (44 21ifracisn 15| 192 Linear Databook %0688 120003836  C618 480 4040 €518 355 x;ooJure /100 181 iS4 128 178 1525 D15 48 18 ) Yaz 118 10688
Eran 74 1nlscieen 1igl 204 €620 530 4930 C520 3% 3740 2 a9 s 1 6 ia e
Bl . 2 m Gz s G522 4m @@ OLTESTER CAPAS 2 a8 1M o ey A paim
g B3frcizan 94 11900 Intertace Detabook 064p  500f2550 CB25 595 £7X 525 460 A% R B 183 1618 (asds
FYE Ty G & 2 & B C62d 63 6160 C528 480 600 Do e b e ST — T
s 1 oa] 180 Memary Hook asor  s0of 2160 C6d0 €40 6280 C53 4% a2 n s s 33 6 14
Pan Pl micro. ac 1 63 | 1082 COPS Microcontraster /62 C6} 67 6570 C53) 520 4935 0% 1 v gl a7ges 8 i
ApCoaaLCh Y 8| 5o ece L 370 €635 730 %3 C53 580 5610 088 ' h PR 10 B 1
ADCOBOALCN 851 P27 ] a3 [ D0 ook 0090 80057, Ch3 750 TiE0 (B 50 5550 I 154 Pl 2 2 W
ADCOBOSLCNE 80 :nm 7 27074 41 ] 1979 Special Function Databook 90578 600f 40 80 €640 860 8410 (540 8 6.0 10 . 1 18 142
CN 12 64 gcpmtsu |?_‘\,3 it 18 | NSC 800 Microprocassor Farity s tB43 930 9020 C543 680 6580 :g PR2Y 2 18 142
COBOSCLNS COPa52f 5 20§74 78 [ Handbook 1981 90538 sonf e % Ch-+ 1060 104680 C549 k<] . 142
ADCIBIECCNZ2 R 4Ca7IN 50 1 %
LGRS corwtn Sl 12 Lo ammtcnioos e e o] 2.2, 05, 20,80 2% TRV
7C0th 62 [Microprocassar Appications in " = RS 22 L1
ADCHO0TCEN22 50 COP 5 2750 3 H4 SERIES 125 x 260 ran we o
@voonm %) 62 [ Koy 2 FBusiness, Sciance and Indusiry . 90558 EDGEBOARD CONNECTORS " - PRe 33 DL
OPeZIZN 1 38f 7aco03 o) o o 1102 o e 75 04} Pz 47 a9
TICCN 7 58 DPE2) 1.80] 7aC90aN 52 an Pon Pt M. [p1122 0012 76.04] PE2B L 19 188 13.80 125.10
ADCTCON o) orezaen 2 52] LiC 28 [Voltage Reguletor Handbook- 1982 90838 prewl o M Swwra sz o018 14 7% . r IV
1 o] 74c9068 52 €30 43 @0 €30 295 2840 fMHE2 0018 75.04] 1
a 74Co07 ; anasonic eres
oaceonicnz | S 418 ecaoan o Ca15 620 4950 C315 340 3340 M2z 002 14 75 04
S .
g:mnc:;ws nvxszN o= jare c:; :g §3g g; g,g :z B T B Large Atuninum Flectrolyti Capecitors
LC 740910N 61, M1332 o033 14 834 75 04}
oacomotcne as| Drmosen 320 TUTNN 02 a s;m 8w an 4n 0wl I 8 7504
DACOBI2LCNa 85 | DPEIOIN 3 20O 08 CeB 660 S 32 AN LWL, 0047 14 834
*lormoen 3 20l 53 CeZB 670 &N 37 48 7. 5.0
oaciaLcn 10 0f Desion 5 xgf74cTeN B8 1962 0056 4 am 7504
DACIaz2LeN? 07{ oraarin 5 3] . a3 690 6770 CINW 49 04
MMEILAN 389 SSIRISNT RS 431 730 7060 €331 625 5070 fmise 0068 14 117 8] 7504
MMROESN 1 55] INSB035LN8 & 67 fﬁ C435 830 8060 C33 610 10 ez 0082 4 117 B3 7504
MMEBIIN 1 g7| INSBOIN 11 882 €4 835 B0 C3% 610 59.10 fanoa O 14 147 A 7504
msarmx?‘:n gg Cadc 850 6710 C340 655 6420l 012 16 12 885 7738
Memory [INS205N-11 8 22| Cas 835 Cads 740 1250 sy 0§ 14 12 8es 77|
Pant [ 2 BN Facazen 566 50:100 C450 1090 0750 CI60 790 7730 o
T 1| NPT [ A g e Al @ 0 im om  m 4
13 K p 4
salnsann 1psefracaen 567 H4 SERIES 156" x 200" iz7y @ 15 17 am el |
e (S | e R EDGEBOARD CONNECTORS M @ 35 12 s 616 q
56253 7ACO4IN L& Posmons. are Ny 1393 08 16 1322 sS40 84 60f
MM2114N 3L 3 71 “ g 4,
M “linsezian 1063 feocosn F foonniy wl o
MM211eN L 3 2¢ [INSB255N ﬁ% B0Ca6N :31 Yo R e p = jM1873) ol O 023 ERCONNC )T " b
MMZI47N 60 [INSE25IN 9,24 §90Ca7 ] o " 27 |55 €210 4 3838 Iuisey 56 17 146 1038 9339 .“ 1.6
MMZT1 49 ISP 8F 352 1500 | socsa 3 24 ;e 068 18 151 1074 9664 20 219
mwzz60 5 375 IMMssg7an 936 |0, Sl S o 237 sy /% €215 47 4452 funan 082 18 155 3107 281
160200 1.9 hanseasraan ves faany S| Ve e 0 @18 50 o [ v o1s 2m 42 361
i (] (] AOWERACE % 25 em se AT BT H L
Mieon 085 2 INSCaooN 1 29 02 7 T 2.5 I o e 1
MME31aN 398 INSCBION 1 2.68|  Tntertace e ! 000 G 3 [ SRE) KL 3 278
AESONER A n - [ _riecteonic narowans kit [ WSS e e )
e ] | EEIETEIT ORI AR T i i
JASSTON 47 D! e
non 15| DIGLKEY [Ssiesn” & it s Bt A =
pExd ol L rssson ] ot s g v o e a7 a7 0 3% msy e
M2 1260 olumeit = I - o iy Mo i v9 0 2 1 m 1w
o i o L
© | Discount |2 ] e e 3105 §140.95 3050P-Kit
| 541 | T e mcheo commrmet auscaraatir oo e 3200 Kit LT
Compara the Biscosnt whan  [75457 ) Y 114993 oy i porAR ALummn  ONLY o
- ASSORTMINT OF 14
comparing Prices Twan 1% DIGI-KEY Stocks Most A.P. Products O s e w0 weacany aqes | poruar mini
e 3iees” T = 291 | BRI

The Digi-Key volume discount and Service charges are simple o apply. igi-
SUIFND olowing th sord rumber Afes i1 you o 0r Toel ol af 1 Gounuble 1oms o oy o opuopron deouts s s somerer osd o oeomion v oy osy, SERVICE ~ CHARGES VOLUME DISCOUNT
the handlis  charge. We pay oil shipping and insurance fo oddresses in the U.S.A... Canoda and Mexico when payment accomponies arder iy R -Add]s2.00$  0.00.5 99.99
WHEN DROERING BY PHONE, CALL: 1-800-346-$144 (Mn., Ab., Hi., calt 210.601-8874} By mail send your order to: DIGI-KET, Highway 12 South, Thiet River Falls, MN 56701 s zs:ooﬁsngpg
You may pay by check, money order, Master Charge. VISA ar €.0.0. DIGI-KEY GUARANTEE: any parts or products purchased irom Oigi-Key that prave 10 be defeutive mill be 3 50.00.$99.99 Add 50.25 5 500.00.5999.99
replaced or refunded if returned within 90 days from receipt with o copy of your invoice. $100.00 & vp No Charge $1000.00 & up

www.americanradiohistorv com


www.americanradiohistory.com

DIGI-KEY

CORPORATION

NAL SEICONDUCTOR » PANASONIC S QUALITY — Name brand products from nationally recognized manufacturers. g:g’:NE'; D‘IAOND‘O AR KCCRE

AIoN
VID > CHEMWIK =~ ATLANTIC DIODES) » . :
VISA gQIES COHESSEY s HO _%c é@‘mcmsf Ji SERVICE — Computerized order pr g and inventory control AS INST] e
NATIONAL SEMICONDUCTOR * PANA NIC'Y SAVINGS — Volums Discounts = OEM Quantity Pm:my * Toll Free 800 Number cH S+ ARIES * PLESSEY + MOLEX .
Dicixir _Dicrty - DIoIwty — olgiATy - oigt 25; 258:':3 PP T i DICTRET Dl ks i Price Differ-nee Tt iow AR e R R :55 3221 AL

800-346-51 44

n Mn., Ak., Hi. Coll 218.681.8874

" T T ; (Ao aINSON O [ cownacs i
SILICON RECTIFIERS 7] Nationa pmensidiice Teazziztors FONFSETETTIE T PR T i
7ENER DIODES SermconductOf ishus) ¢ H516 18 KD 3 &
= 1028 Tierie:s ses. Clock e e i TERMINATION JUMPERS 4518 3640 ; e calle tubing
3 AMP SILICON RECTIFIER Glant .7 Inch 4 Digit LED Dispisy =3 i " - SOCKET ConNECoR JmmaTion o 2 B Retiieciiind BV e
i #® and or C* and virtually a3y numbe: of sensora g F- " 9 82 L3 e

* 501601 line trequancy aparation
« 12 or 24 Hour Orspis

ONNO WITOBND  WIDOGAD WIOOAD
WIIWND  WIIAND  WIN1GND WIDHAND
WIOZWND  WIZB N0

= i = 5 WIOIWND  w103B KO
' Cow ™ e e s WIGEWND  Wi04BND
PREACD B 300 2.5 2000 bt 10826 45 [MI0sw R0 wiosan

Sy e = | wioewao  wioes wo

RCTIFIERS i o WIDTHNO  WIITBND
X = CARD EDGE CONNECTOR TERMINATION , Fvorano] Wi Tagic
3 OFWHD  WIDIEND  WIDGGND 103N
N u . Yo " S 3960 18631 g
| ——— =1 ] 7vmicel Appiications toctuda © a oIy o PRI T " 5 807 Hookuu Wire, Soliti, PYC lnsuldlnd
| I Clock Aadi Timars, Atarm Clock, Desk Ciock, TV and -t Y W R eND am s 4 Cawe MILW TOE Trpe MW 1,008 Yo 4
J|stereo Tumer. insteument Fanel Clock. Cigaal Ther * b (L] s 49 DIGIRET Pory
| mometer and much mors. e H3I9END  1D0Q
b Aftr osh to Cable Langth n Inches | oRMEa as og | T =
Cat Wo. Bumiripes Part No. Dessripsion 2 [o Y Premy EMIBND 1473 13148 121522 WIOWND W1 IBMD W1IOGND W1I0RND

MATGZEM MA 1026 ciock mocule only
[Marc8P DgiKey swich panet kit tp.C
00| MI34Z

RGBT 1 g 50 51y
1na0

wets v Port 20 R L U 1 1) = WUIWNO WITTBRD  WIIGHD #1113 D
M| i i1 g e e u-iw‘ WIWAD W20 WOIZGAD WiIZAkD

1N4003 1 Awy 200 P1Y Board, 12 swicaes, two LI A3018D sz 158l 108420) T 370 Z4THOIMWININND WIIIEND  WIIJGND WHIdANO 821
e ] 1amp. sensors, tvo KOAR2 poten R302 4D W 121720 ;: o e Jv'mi
imp flometecs. mstrucsons! & 1836 1407 80 A @027 1wy 5 Gy Jocker T Cosdmrrons
e I M oy e i o \.';5:., 4l mam PSS
INA007 1 Aay 1000 PV MA10280  Alarm burrer tor MATO26M R108 80 10 o He27 840 s%623  szos 6l oy T
WALAB e fan 60500 1200 77650 MAIOZSK MATOZ8M, P, T. & 2308 40 330 20050 44206 WD 9 w90 BeRT o p manr T ek awe oeed iy
wichg O Ll i L
NaTe s For adcinions! sensor unt, yeu wil need : #3071 %0 g B [coms coue ] o coce el cano coce | fwieoxne 113 3931 b0 2
SILICON ZENER DIODES .l“gl ;“;;n::jzmu H § 20.00 :::?:: 1 0 M ASIIBND  sdd 80374 5803 0)) :::;:: “f; :“:: g::; z
20 . 2 #5224 M0 58999 834049
502PB  Normally open SPT Swiich o) R402ND . RS216AD 1004 95052 701650 WISINN0 5547 20091 19765 4
o e 220 Reo D 86 1658 151 RSeBN 1208 M9 911508
r:lr:_lj,—: — Pragrammable’” Clock Modules 10 ::3;:: R5256M0 1506 13301l 171852 11381 078 g1 7ews €34 Caveiried Dra Wirn 21
0.7 or 0.84" Red 4-Digit LED Oisplay 193 oG 22 AWETI0 X - Wember o Foul Por Reil
§ Uni Usar Programmatie For. 13 icsiio
Pres 10 * 12 or 24 hour dplay 8 pretind
V5% 5000W 2o [INTA6Repne] 24160 |+ 50/60 Hz tme trequency e RSGIND 3 s
500 Zens W78 Thwoy ! 24180 |+ Fixed or flasning dot (coion indicater b Hsoda -— s
oW Larat [IN748A spir 24 140 |+ Dsolows hours and mmutes. mnule and seconds = g e 24030
345 S00m Zuver KT8 v 1 ve] e g e tme L e a8 1
¢ oo NS08 o vaaf s Baten back up i o ot cowe
ol u L i opications includs clock radio uimer. aiam| 8.0 #308 36 N0
s 51vsss00mwtoe W5 them i 20 100 clock. dems clock  matrumeer pansl clotk. 30 many 1008 4310 36 40
1N, 56 5% S00mW Zorr 1 NT524 squiv 2 180] more u 'g-; ::;; g: ::
INSZI30 £V 5% SO0mN Zorar u s A1020 — 0.84 INCH HIGH DIGITE !
INSZHR 52V 5% SC0W Zeni DSk se s 20 100 | o M 20 S8 e e 54 1320 ANII6ND
INS7158 6BV 5% SO0mW Jnat 1INGS 7B euun 24 1en [|EstNe- Ti 314 36 D
o  SOTR fem o |M1A1920% MATG0 Clock Mcdue oniy noes R31635 K0
: ¥ 3% 500840 Zonel 4 1A0 Qmar020P K " il (includes % E RI17 38 ND 45) uum r.-- :-—a Groy dnckot
1N5278 6 2V 5% S00mM Cener {19596 squ TERTT] Rty oottt ol i) W —_— @ Conbuctor 22 Aucu;»x 5
INS23B0 B 7 ¥ 5% 500 Zoow 26 180 e ==
INE2390 B 1| ¥ 5% S00m Jone [IABG08 e, 74 180 [ MA(020T 110 VAC Transformer for MATI2OM . 3.10 2 Aa08 380 7% 18422 150 v B
TWS24P9 10V 5% S00m 2ot ITNO61Bsauy 20 100 [ jaA10208 Buzser for MA 1020M aisrm ouipur 3% 1 A407IEND 318 26241 = fam D] “
INSZAIE 1) 58 S00mW Zener LING z»-u. 20 gy [MAIO20K MAIGZOM, P BawdT ey 1 408 2680 asied 3 aw
wea m: e 43635 o u o INEH HIOH DG A f bt e G Number After Dash Is Cotide Langth In Inches 1w
43813 ¥ 5 300 Zone [TNGEAB e . e S Con- DG XEY Pricing
w52 24 1o | CanNo.” Dessripion - H A w11 36M0 6237 Toeta. Sty Part Mo W HE
5245 i 24 1 ap [MAIOZIM MA1023 Clock Module only 5 ~ % 3 2 s
MA023P D\m Key switching panel (includes RC Wt 250 0 2 PRW2GND 1 1408 13025
SO T Tt g T 0. swit-hes hardware and B Winriondiog vonses S MSOSIEND 433 3850 5610 ;nTElse 2 RIOZIZNO 181 1632 14918 B 224 8
s20 o Zoner FZaT i tecaRimeane] Valbes1igr 110 vo 1, 00MTGHE AS06IEN0 S 4636 26 0a09df 4 2 RIG2IBND 204 1816 16803 5 2 ey
N5 16154, 300w for ISE78 s u 1% formes tor MATOZIM, ETANDARD ACOIETON VALDE TalLE BOTIEND 651 5976 Se256  asleselie 2 RIOD2ND 227 2020 19832 nooss s
NSZ498 19 W Zenet 4 180 "t 103 slarem output e ASO9IEND 174 Bt 63854 saesdaf 1a 2 AW2BND 273 2420 22470 12 10k
Buzzer for M. oo 4
HS % 500mW Zeoe | INGBEE rou 2 20 K MAIOZIM, P, B and T |$TANDARD RESISTOR VALLE 1696 Swmn ASIDIEND 967 119521 14 4 RIMEND 158 1408 13025 5] f3caiid.zy
e i Zaoe (1KIB98 o 2 180 o wr ]Br_wun cwcm_’:mmm_]m W4 RIAIZND 1B 1612 1494 o el
1HE 528 ""‘"v"“""" e 110808 run 2% 180 01 |17 w2 | w3 e mz|sme me |10 RN g W [Rnepojzogis)icgice s B am se
hs538 % 160 03 | 1o | W ws w2 w2 wmo mr |10 119 18N0 19 BRI D210 30 s o
Tnisis 2745 "‘"mw‘ e 1NR71 s #1480 M 15k . SR 104 SEIND 27 24208204100 50 500 1270
s vear use 0n a 30mA tour battery (1yp.) ARTERIRE TR TR TR TR TR i R
n: 8y 51 u 1m0 1 RI208N0 1€ 8 ROGEND 28 2612 24182 0 51 1146
 Butead alam s soap e 10 [ 17 we @ e | we es ws
1w S0 Zaoer | INO726 s [T N | I 3201840 20628 2mas1if 14 & RI0G1ZND 318 2818 26051
i e AMD?56 nr 2 I8 WD || QO || ETRRENT | EoD || DD Ml I R320 36 8D 4 6 RI0GIEND 339 3020 27940
= et o8 e ws @y e we (f0 i M6 RIB2ND 362 326 20029
] es a0 o me ea s w1 14 8 RIBIND 408 BT 607
W8 ROGGND 280 2617 418
3AG “NORMAL-BLO"" FUSES . R10B12ND 316 2816 26081
s AlABND 339 1020 27940
DJGEKEY Amp. L) " AIBZ4ND 182 1224 296.20
Port No. Ao, L) i AIBIBND 408 33 3607
F100 ND o0 M w600 © any standerd ressior veiun | 26 7 20
101 ND @1 100 16500 (2 32K) and 1dd an " KK, 1hla s the DIGHKEY part | 26 I3 @A g0 en g
F102 ND ez 400 6000 number_Order by quantity and pnce iisied below. u 1% A0 16ND 338 3020 27940
i 103.ND M0 400 000 + Seconca amplay I J for 0o oo |3 “ ANO2ND 382 3226 20829
F104ND (2% 400 60 « Bachighted draglay || WaRe 1% Matai Fiie % _ww |f> 1" AGIEND 408 363 3607
FIoND EINCO Iy O * 12,06 24 hout tms daplay | For arge quaninies and poces as iow a5 19 25/M. contect § 10 1 2 RMZEND 167 4@ 13760
F108.NO 175 a0 s zoooml y
DIGHKEY 16 2 RUZIZND 193 1721 15919
EAN0 57 S S - Gesoription il i 40 2 RNZIEND 218 1954 18080
F106 %0 ™ ca w0 MAYG32 Clock Mcuin oy QI 5% Carbon Film Resistors [ BF 4 |haieapiziane %
108 | . e -
oo, = val E2X (R0l siucses e i 32 I 2% Spwciticarions 107y 10isgasf 18 2 AN2IGND 236 2655 20558
F111ND 7S 22 %N M — 7CB CommECTOR g Uy
F112ND 00 242 BX 1 6 4 RIle1ZND 1%
FII3ND 80 242 %% g W 4 RIMIEND 279 195¢ 18080
F112 ND 70 242 ¥ X a2 1o a[16 ¢ AN 246 21e 203
FU1E-ND ' 24 1860 3 nvb( \deal vor a::g;'“; 6 4 AMSIBND 298 2655 24658
FlIEND 1m0 120 IBE0 o Boatt e 6 RIBEND 3130
F117 8D %0 124 we0 41258h0 6 35 Price Pur Rl
F118 N 1600 124 1360 4146 ND 3 3 oG KEY
Fl19ND 126 1860 o ha 5 s SELIBEL SEEL 100 fL
120.ND 2%0 14 188 H ‘
F121-ND 3 124 1Be
Fi22 ND @ 1w mn 0
F123 ND 5 1% 27 :
F124.ND & i my H
F125ND 72w e H
FI28ND 8 27 an 186.00/M
F127.ND W 274 a0 18500 M
3AG SLO-BLO" FUSES 1 70 -6BK 6K 580K 1 RI20-BND 3B 3406 31529
DiGI KEY Amg, Price o o IRt FOX (L ] 6 RIV24ND 408 3642 36
Port Na. Ao L) 1.0 B S 1" RI203ND 482 3105 38008

bnd B
PIK 10K —31K  —g20K LI T 20

010 I &NC 260 238 06m

a1 5 12K 1K 100K 910K £ RIZ212ND 302 2683 24887

040 5 e TIX 1K 110k —10M B RIZ1BND 341 3036 2810
3

TSK 1K 120K -1 9M

RIZ24ND 38! 2183 346
man

= 0
9 8
-100 o}
1o
120 i
12
150 g
“180 2
100 5 1 -1 18K 15K —IXK 1M & el
128 5 2 200 -1BK 18K 18K 1M 24 4 WusND 183 B3 262
150 5 7 26 -2 20K 18K 180K - 15M 24 4 RI412ND 202 2688 24487
s 5 D0 22K 20K -OK 16 24 4 RIZelAND 341 33 107
1w 5 270 24K 2K 2006 - 1.8M 24 4 RI424ND 381 388 NI o
20 B0 M : 1 27 K 220K -20M 2 4 MMBNG 250 08 IS
20 32000 29 % -3 30K X 200K -22M = 130
S i : P o x ¢ mew e oawwn
s 328 00/m 3 47 a1 30 36K XK XK 27M ol 6] mistalnole s, R s
a0 22800 M 3 51 47 a3 -39 36K -3WK 3.0M ) [6] [iseneno RelodlnszeRasiho: 5w
500 2800 M 3 56 51 4 43 MK 360k 33 Bl P 08 Bt 3600 +ea 020
a0 B M | 82 56 510 ATK 43K 20K -36M ™ D e R 3
M 3
7 oo ) S8 Sy Rt e 0y 0 24 8 RIBND 52 4678 ams s Wbt 1 Gl Do
200 1800, M Rocurdel 87 5 om0 e -sex stk —am Mmin 25 22 8 ABIEND 665 W =
1 800 M I AIBIGNL 31§ 2001 4 B AMIZM2ND 608 5376 49735 ProwPes 01 Morimvm
.y o me,_ Whon ordering mdividusl resstors, piace s “0 atier thel] RI29BM0 31 3030 2 B RUBMND 68 6077 5621 St 10 Mecrmend 10
) 75 oal Arraw] O Vel lor YW und an “Hfar HW rexn N E e lsoe] o Ao e e e L1002 o
180 29800 M Anow W WATT 6% CARGON FILM RESISTOR ASSORTMENT| AI9I6K0 505 4e9D RI3 12ND 528 4676 41256 78S 123
1800 2.0 M RS125 5 5ch ot 73 values i the sones 10, 1.2, #9.90) RIOGHO 437 3891 2 565 @)
1600 2000 M, 1 30 I8N0 523 4850 4 0 AIN2MND 804 5376 73 1506 %0
2 298 00, M A3036M0 651 5788 24 0 RIBAND 6K 8077 S62e 2 8 3 w00 378
i s Rk o 1 wmew 12 2a ma . T
2800 oo radfstor for ) total ot 360 3 RIVIGND B8 142 g ; ::g:::g 33 3‘3% ;ﬁé: i D-Subminlature Connectors
% oigite Cakor e 1 S @ AI26ND 630 5185 B0 2 Ra2MMD 529 e 406 3,716 5. 37, an 0 contact okl pot contacts
3200 Aed 3 125 % WATT 5% CARBON FILM REBISTOR ASSORTMENT | 0 (EERILUTIROLH] e © 2 R2WND 654 2 B commodates up to 20 AWG siendard wire.
4 Gran 3 158 RS0 §eachof Tdvaluss i tha series 1.0, 12, ee.0af 40 RI23640 079 8703 R O S Currant Bating of & Armpa
s Amber 3 183 ic 10 1M ohm of The %W 235 Contagts. oichel plate,
e 20 650 ] ¢ A1a12ND 3B2 WEr Rwse nicke! plate
0 Onnga 3 1.8 easo 10877 100617 9545040 ¢RI IBND 57 8070 654 8
Aod 43 145 E o 0 4 RIM2ND 523 a4 AN
|: Grean 43 178 16, 20, 2.4 eic. to 910K ohm of the Gl Jao 4 AIMIND BS54 byl 53849
o aroer Q18 BIS® rosoleorfpltoaloliaen W € mews 39 2181 o 5 mmeNe 587 5023 e
2 Orangs 43 2.1 O eislaN 456 w05 37549 s0asfao 5 RIBIZND 653 Ss. 53716
S [ ICAE] 20 E e3AN0 555 a9 asess  a1sasfao & miss 1GND 718 4230 591 44
= Grsen 57 190 % 1 neesal  4e0 w9 aaes 176l 6 MBZAND 786 6371 64513
P53 Amber 57 1.63 By % MISIEND 545 wose  022870a0 5 RisBND 815 a1 TsIcm
Pase Orango 67 225 5 for 286; 200 fcr 53 40: 1000 for $13 00 26 Mipien 823 seen saw2 s Ml . Gasep ser w23 st
‘ P55 Red 43210 5 tor 256, 200114380 1000 o 816,00 |34 muswo e sty csonl® § WISNG B M5 G
a Re20 1B M a1
Sck ohenaic conformaeg to UL &2 ! SHR L in_order 10 racave tha pricng below. the reswtor part | 34 oot ay S wmm ssle 8 e iBAD 718 6350 10 5061 45000 37500
- M-14, type CFG, Ratea st 20 amps S 8 8 n: 61210 1930 number muat be fokowed by 8 -NO" Iu mxu Novana ROZIGND 657 5845 Ba0J1  aggaref % P 15508 50 Prae M 4796 38200 296500
y fo a”onage w:.w homs |50 726 e ST LI0 1920 175 00 orderma i mutples of 1000 only. 0t mmim e 01 e seanf® ?
e e bax nut. 4 B e Anber 57 358 2% Prica g REZIIGND @85 B2ED 81063  44g0s|40
- /1000 M 10M %M 100M s00M 1000M f50 w2260 621 1309 6812 B25307f4
- a golA_J0
e geEe N, Biwum W] 810 M 7 20/ 5 50/ w5 40 m]a 50, Mfa 0orm |0 A2z WD 386 @760 81108 74312240
1 b ot 50t Ra2236 M0 2 1mesi 01357 9 asdso
119 W12 20 M(10 25/M [ 9 50 M8 56/m]7 40: M[6 55 M M

- Muligsasy Dapiay

The Digi-Key volume discount and handiing charges are simple 10 apply. Most ttems sold byIDigi-Key may be combined for a volume discount Items that are nol discountable are identrhied by lhe H ANDLING CHARGES VOLUME DISCOUNT
suffix-ND following the part number. After writing your order, totaliall of the discauntabie items ond apply the oppropriote discount T this subtotal, add the nan-discountable stems. Then cd: s 0.00.5 9,99 Add $2.00 § 0.00-5 99.99
the ondling charge. We poy oll shipping and insurance o addresses in the U.5.A.. Canado and Mexico when check or money order accomparies order 10.00.525.00  Add $0.73 S 100.00-5249.99 .

s
WHEN ORDERING BY PHONE, CALL: 1-800-346-5144 (Mn.. Ak., Hi., coll 218-881-8674) By mail sand your arder to: DIGI-KEY, Highway 32.5outh, Thisf River Folls, MN 58701 s 25.00.549.99 Add $0.50 $ 250.00-5499.99 .
You may pay by check, money order, Master Chorge, VISA or C.0.0 DIGI-KEY GUARANTEE: any parts or products purthosed from Digi-Key that prove to be defective will be [$ 50,00-599.99 .Add 50,25 $ 500.00.5999.99
reploced or refunded if returned within 90 days from receipt with a copy of your inveice. Prices subject to change without notice. $100.00 & Up .No Charge $1000.00& Up . Less 25%

Circle No. 14 on Free Information Card

waimran-americanradiohistorv-com


www.americanradiohistory.com

TIMEX/SINCLAIR PRODUCT DIRECTORY

A+ Associates
175 Fifth Ave., Suite 3119

New York, NY 10010
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Box 18093 o o [ 2N J

Austin, Texas 78760
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Pewaukee, W153072 I
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155 Seventh St.
Rochester, NY 14609
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7 535 Broadway
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§ 301 16th Ave. ° L 3K )
San Francisco, CA 94118
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5720 W. Little York, Suite 178 ® ®

Houston, Tx 77091

Data Assette
10 52 S. Third St. ° °® ® LK ®
Oxford, PA 19363 |

Datacon
P.O. Box 41

Flossmoor, IL 60422

Down East Computers
12 Box 3096 : ® ® ]

Greenville, NC 27834

Eagle Sales/Mindware
3 PO.Box 784

Cambridge, MA 02238

E. Arthur Brown Co.
14 1702 Oak Knoll Dr. ° ° o ) ) o

Alexandria, MN 56308

E.Z. Key
15 Suite 75, 7111 Southern Artery

Quincey, MA 02169

Filesixty
P.O. Box 1469, Murray Hill Station | ®

New York, NY 10156 )

Heath Computer Services
17 950 E. 52 South

Greentown, IN 46936

Hunter
18 1630 Forest Hitls Dr.

9kemos, M1 48864

Intercomputer
Box 90, Pu dential Center ® o
Boston, MA 02199

Jameco
20 1355 Shoreway Rd. e
Belimont, CA 34002

Leading Edge
1 225 Turnpike Street
Canton, MA 02021 _

Melbourne House
22 333E. 46th St.
New York, NY 10017

Memotech
7550 W. Yale Ave., Suite 200 [ J [ 3K J
Denver, CO 80227

Peak
P.O. Box 8005, Suite 231
Boulder, CO 80306-8005
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Pleasantrees
§ 7760 N. Hopdown o0 ® o0
Tucson, AZ 85741

Quicksilva, Inc.
B 426 West Nakoma [ )
San Antonio, TX 78216

Ramex International
7P.O.Box50 [ [ K J e 0 o o [ B B AL J ®
Utica, MI 48087

Robotec, Inc.
8 PO.Box 55 o ® ®o0
Rossford, Ohio 43460

Simplex Software
55 Sutter St., Suite 623 ® oo -
San Francisco, CA 94104

Sinclair Place
[]P.O,Box2288 [ B J [ B Bl [ Y J ® [ I J [ By Bl BY [ BN J
Redmond, WA 98052

Sinware
i| Box 323 ® ®
Dixon, NM 87527

Softsync, Inc.
2 14 E 34ath St. (B B BE BE B J

New York, NY 10016

Solutions
13 PO. Box 1144 L AL
Piscataway, NJ 08854

Strategem Cybernetics ;
4 286 Corbin Place 2E oo
Brooklyn, NY 11235

Suntronics
}5 12621 Crenshaw Bivd. @ ®
Hawthorne, CA 90250

Sync Master
]6 Route 1, Box 122 & [ BN J &
Oak Ridge, NC 27310

Timeworks
7 P.O.Box 321 ® o0 ® ®
Deerfield, IL 60015

21st Century
38 6813 Polk St. @ ® ® ® e|0 ® L BN
Guttenberg, NJ 07093

York-10 Computerware
39 24573 Kittridge St., Dept. S-4 o0
Canoga Park, CA 91307

Zebra Systems, Inc.
78-06 Jamaica Ave. ® [ o e o ® ® ®
Woodhaven, NY 11421

SYNC MAGAZINE SPD 983
One Park Avenue, New York, NY. 10016

INSTRUCTIONS: Some

This Product Directory will help you Title Bl

locate manufacturers and suppliers
of Timex/Sinclair products and
services. If you would like further

Company Name

information, please fill in the Address
coupon completely gnd circle the City State Zip
number corresponding to the . )
- 1. How many microcomputer(s) do you own? (Void after Nov. 30, 1983)
company e jouiwondilie mere A.[JNone B.[J1 C.[J2  D.[]3OrMore
information from. 2. Which Brands? (Check all that apply)
— A.[] Apple E. [] Heath/Zenith I. [] Texas Instruments
Mail to: B. [] Atari F []1BM J. [] Timex/Sinclair
Sync Magazine C. [ ] Commodore/PET G. [] Osborne K. [[] Other (please specify)

D. (] DigitalEquipment/ H. [] Radio Shack/
DEC Tandy/TRS-80
| would like more information on the following companies:
{ 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

wwww. americanradiohistory com
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Computers& Electronics Marketplace

CLASSIFIED RATES: Per Word, 15 Word Minimum. COMMERCIAL: $5.00. PERSONAL: $3.00, EXPAND-AD®: $7.50. Ads set in all bold type @ 20% premium. Ads
set with background screen @ 25% premium. DISPLAY: 1" x 214", $605.00. 2" x 2%", $1,165.00 3" x 2%", $1,675.00. GENERAL INFORMATION: Frequency rates
and prepayment discounts available. Payment must accompany order except credit card—Am. Ex., Diners, MC, VISA (include exp. date)—or accredited ad agency
insertions. Copy subject to publisher’s approval, must be typewritten or printed. First word set in caps. Advertisers using P.O. Boxes MUST supply permanent
address and telephone number. Orders not acknowledged. They will appear in next available issue after receipt. Closing date: 1st of the 2nd month preceding cover
date (e.g., Mar. issue closes Jan. 1). Send order & remittance to: Classified Advertising, COMPUTERS & ELECTRONICS Magazine, 1 Park Avenue, New York, NY
10016. Direct inquiries to Rose Lynch, (212) 725-7686.

FOR SALE

GOVERNMENT and industrial surplus receivers, trans-
mitters, snooperscopes, electronic parts, Picture Cata-
log 25 cents. Meshna, Nahant, Mass. 01908.

ELECTRONIC PARTS, semiconductors, kits. FREE FLYER.
Large catalog $1.00 deposit. BIGELOW ELECTRONICS,
Bluffton, Ohio 45817.

BUILD AND SAVE. TV EARTH STATION. DETECTIVE
ELECTRONICS. Video Recorders, Coior Cameras, ad-
vanced Telephone Projects. BROADCAST Electronics. 50
page color catalog of unusual electronic projects AIR
MAILED $3.00; with 3 hour audio cassette dramatization
of our catalog $5.00. Don Britton Enterprises, PO Drawer
G, Waikiki, Hawaii 96815.

RECONDITIONED TEST EQUIPMENT $1.00 for catalog.
WALTER'S TEST EQUIPMENT, 2697 Nickel, San Pablo, CA
94806, (415) 724-0587.

ELECTRONIC PARTS. Stamp for flyer, $1.00 deposit for
cataiog. DAYTAPRO ELECTRONICS, 3029 N. Wilshire,
Arlington Hts., IL 60004.

PRINTED CIRCUIT BOARDS, your artwork. Quick deliv-
ery. Reasonable. Atlas Circuits, Box 892, LincoInton, NC
28092 (704) 735-3943.

SATELLITE TELEVISION... HOWARD/COLEMAN boards
to build your own receiver. For more information
write... ROBERT COLEMAN, Rt. 3, Box 58-APE, Travelers
Rest, 5.C. 29690.

SOUND SYNTHESIZER KITS—Surf$19.95, Wind $19.95,
Wind Chimes $24.95, Musical Accessories, many more.
Catalog free. PAIA Electronics, Box J14359, Oklahoma
City, OK 73114,

RF MODULATORS for SATELLITE TELEVISION, MICRO-
COMPUTERS CCTV. Also monitors, cameras, kits. FREE
VIDEO CATALOG. Phone (402) 987-3771. Dealers Wel-
comed. ATV RESEARCH, 13-P Broadway, Dakota City, NE
68731,

CABLE TV CONVERTERS & EQUIPMENT. Plans and
parts. Build or buy. For more information send $2.00: C
& D ELECTRONICS INC., P.O. Box 21, Jenison, M1 49428.

FREE FLYER!IC's, resistors, capacitors, jacks, etc., pius
SSM music synthesizer/audio IC's, power amp modules,
analog delay IC's, computer books, and more. Also plans
for analog detay/chorus unit! PGS Electronics, Route 25,
Box 304 Terre Haute, IN 47802.

CABLE TV

Buy Direct & Save
SUPER SPECIALS

»
| 40 CHANNEL
| CONVERTER
52998
Advanced Solid State design and cir-
cultry allows you to receive mid &

super band channels. Restores pro-
gramming to Video Recorders

36 CHANNEL
| ~ REMOTE CONTROL
i g ' CABLE CONVERTER
1 56995

JERROLD 400
THE ULTIMATE CABLE TV
CONVERTER
60 CHANNEL
INFRARED

REMOTE

oirect VIDEO saes

P.O. BOX 1328

JEFFERSONVILLE, INDIANA 47130
CALL
18122824768

POLICE CODE UNSCRAMBLERS, lets you hear the coded
messages of Police, Fire and Medical channels; plus other
scanner accessorigs, satisfaction guaranteed. DNE Inc.,
Rt. 7, Box 257-A, Hot Springs, AR 71901. (501) 623-6027.

Earn Big Money - REPAIR GAMES/COMPYUTERS

* Alari 2600, 2600a
e Atfari 400, 800 computers s Colecovision
Each of these compret EIB courses a signature
Charts. sChemaucs. technical data and compiete video tape
instruchions! Virlually anyone familar wilh basiC electronics
and the use ol a digilal meler can Iroubleshoo! and repair the
most complex digial equipment and with the use of the
Stgnature Analysis Melhod most repairs can be completed in
15 1es or less! | ail Atare. Ir ' and Coleco-
Vision parts availabie trom one supphier. Send $1.00 tor parls
hsts and additional intormation. refundabie with order

ELECTRONICS WAREHOUSE CORP.
1810 Coney Isiand Ave. Dept CE-10. Brouklyn. N.Y lIZSu

® Intellivision

(212) 375-2700

ELECTRONIC KITS—Low cost Power Supplies, Ampli-
fiers, Alarm Systems, etc. Catalog $0.25. CBBI, Box 222,
North Granby, CT 06060.

LOW, LOW COMPONENT PRICES! Ask for free flyer. Write:
EEP, 11 Revere Place, Tappan, NY 10983,

SATELLITE TV BREAKTHROUGH! Build your own Low
Noise Amplifier now! Send for complete instruction Man-
ual today! Only $10.00! XANDI, Box 25647, Dept. 22R,
Tempe, AZ 85282.

PRINTED CIRCUIT BOARDS, Design and artwork
Professional reasonable, fast! Printed Concepts. OEMin-
quiries invited. (414) 442-4548.

(F YOU ARE READY TO BUY OR SELL
GAMES OR SOFTWARE, YOU NEEO...

Over 100 pages each month. Deal with individuals nation-
wide. Low ad rate, only 12° a word. Subscription: $10/year.
MC & VISA. Money back guarantee. 407 S. Washington,
P.0. Box F599, Titusville, FL 32780. (305} 269-3211

CONVERTERS & EQUIPMENT

We have the largest selection of
JERROLD and OAK cable converters and
equipment. Such as: Jerrold SB-3, Oak
N12 and Jerrold 61 channel remote
control converter with FULL features
DRX3-DIC-105. Plus others.

Cable TV Kit (Jerrold gated puise) 39.95.

We also have a large selection of cable TV
and kits including all parts, silk screen, PC
board and complete instructions.

Send for informative catalogue $2.00

J & W ELECTRONICS, INC.
P.O. BOX 61-K
CUMBERLAND, RI.

02864

CABLE TV SECRETS, the informative publication the ca-
ble companies are trying to ban. HBO, Movie Channel,
Showtime converters, etc. Send $8.95 to; CABLE FACTS,
Box 711-PE, Pataskala, Ohio 43062.

WHOLESALE: MATV/CATV/VCR equipment, Antennas,
Audio, Cables, Adapters, Original and Reptacement Car-
tridges, Styli, Telephone Accessories, Radios, Cassette
Recorders, Speakers, etc. Send letterhead for catalog,
212-897-0509, D&WP, 66-19 Booth, Rego Park, NY 11374,

FREE CATALOG. Large selection of electronic kits and
parts. Chaney Electronics, Box 27038, Denver, Colorado
80227.(303) 781-5750.

FREE Catalog of special function IC's and quality com-
ponents. Goldsmith Scientitic, Box 318M, Commack, New
York 11725.

RESISTORS, %WY%2W5%C.F., 3¢ ea., 1% Metalfilms. NO
MINIMUMS. Quantity Discounts. Write: JR INDUSTRIES,
5834- ASwancreek Toledo, OH'43614.

SATELLITE TELEVISION INFORMATION $4. Build or buy
your Earth Station. Satellite Television, RD 3, Oxford, NY
13830.

Worlds Most Remarkable Radar Jammer!

Causes speed radar guna and devices 10 read out your choice of
gither a parcentage of your true speed when in automatic mode
{example: Your speed; 76 mph, auto mode set for 75%, speed
dusplay?d — 57 mph), or the speed that you dial in when in ‘manual

ransmits only in the presence of speed radar, or by manual
override. Operates on both X and K bands. WARNING: The device
described in tms literature is not legal for use against police radar.
and Is not FCC approved.

For complete literature and plan package, send $14.95 to:

Phlli s Instrument Design Co. Inc
.W. Nimbus, Bmldmg 1, Suite ¢11AC

Beavenon Oregon 9700:

>

°
REMOVES CAL FROM MOST STEREO DISCS

The Thompson Vocal Eliminator can actually remove most or
virtually all of a solo vocalist from a standard stereo record and wt
leave mast of the background music untouched! Not an equalizer!
can prove it works over the phone. Write or call for a 24 page
brochure and demo record.

Write to: LT Sound, Dept. CE, P.O. Box 338. Stone Mountain,
GA 30086 Phone {404) 493-

58.

PCB 15¢ sq-in. FREE DRILLING. Quantity Discounts. in-
ternational Enterprise, 6452 Hazel Circle, Simi-Valley, CA
93063.

CABLE T,V. EQUIPMENT. Channel 36r4 notch filter $20.00.
Information $1.00. Goldcoast, P,O. Box 63/6025A, Mar-
gate, FL 30363.

MICROWAVE ANTENNA SYSTEMS

Freq.2.110 2.6 GHz » 34 db Gain+
COMPLETE SYSTEMS {as pictured)

Commercial 40° Rod Style $89 95
Parabolic 20" Oish Style $7995

TWO YEAR WARRANTY
PARTS AND LABOR

CALL OR WRITE FOR KITS « PARTS
© INDIVIOUAL COMPONENTS

We Repair All Types Down
Converters & Power Supplies

Phillips-Tech

Electronics =
P.0. Box 34772
Phoenix. AZ 85067

—
(602) 265-8255 con's |
Special Quantity Pricing » Oealers Wanted

ELECTRONIC BUYER'S GUIDE: Listing companies spe-
cializing in Surplus parts, Audio, Test equipment, Com-
puter components (1.C.'s to printers), and many hard to find
parts for the experimenter. $5.00. Electronic Data Re-
search, P.O. Box 160811, Miami, FL 33116.

ANTENNA (antimultipath type) for UHF, VHF & FM. Pat-
ented slotted array, 26°x48", hanging vertically, inside
outside use. Patented, guaranteed. Sent for only $12 but
FOB. Cash, Visa, COD ok. By SADCO, 11621 Hughes NE,
Albuquerque, NM 87112, (FOB about $4.00).

WwWWW- americanradiohietorvy com
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SATELLITE TELEVISION COMPLETE SYSTEMS. Free
catalog. Call: (612) 780-4088. Write: Sunspar Sales, P.O.
Box 32245 A-7, Fridley, MN 55432,

COMPUTER EQUIPMENT/PARTS

SAVE 90% Build Your own Minicomputer. Free Detaits. Di-
gatek, 2723 West Butler Dr., Suite 20C, Phoenix, AZ 85021.

WANT A PLEASANT SURPRISE? Call or write for quotes:
Atari, Commodore, Timex. T.I., Corona (IBM work-alike),
Amdek, Anadex, Apple & IBM accessories. Hayes, More.
GET SURPRISED! HARDWARE SOFTWARE ANYWARE
CO., 10 Coles Street, Brookiyn, NY 11231, (212) 596-3592.

APPLE BUILDERS—Send stamp for our fiyer of Apple
parts. IC sets, ROM sets, component packages, Shu-
gart—Apple modification kits, Apple 9-track tape drives
etc. Electrovalue, P.O. Box 376-P, Morris Plains, NJ 07950.

HARD DISK DRIVE LIQUIDATION. Major OEM is liquidat-
ing inventory of unused Shugart 8" SA 1002 5.33 mega-
byte hard disk drives. $380 each. Western Digital's
controller, $350. Call: LIQUIDATORS, 803-877-9828, or
send check/money order to: 105 S. Main St., Greer, SC
29651

BUY, SELL, TRADE! New and used computer hardware/
software for all major personal and small business com-
puters. For more intormation and brochure send $3.00 to
N.O.L.A.. P.O. Box 954, Beltsville, MD 20705.

DIRECT VIDEO is best! Complete plans and parts kit to
convert VIC-20, Commodore 64 and television + 1/O plans.
All 3 tor $10.00. Micro-Mod Speciaities, Box 1552, Evans-
ville, WY 82636.

FREE DISCOUNT CATALOG OF SYSTEMS, PERIPHER-
ALS AND SOFTWARE. Most major brands. Descriptions
complete with options and accessories. Please indicate
your specificinterest and application. MICRO TREND INC
2001 Kirby Drive, Suite #906, Houston, TX 77019. (713)
520-0107.

DISK FILE—$9.95 holds 150 disks: includes dividers, la-
bels. backstops for 5%" and 8. Call: 800/225-0044. We-
ber's. Box 104CA, Adelphia, NJ07710.

FREE Timex/VIC-20/T199-4A/Commodore-64 programs!
SASEs bring catalogs. inexpensive! EZRAEZRA, Box
5222-C, San Diego, California 92105.

SEND NAME OF YOUR COMPUTER. We'll send you pe-
riodic data on software, books and tech sheets. SUPE-
RIOR, Dept CE. POB M8002, Westchester, OH 45069.

TIPROGRAMS oncassette. Large selection and variety,
over 700. 4 sample programs and catalog $3.00. KS
SOFTWARE, Box 27130, Cincinnati, OH 45227,

VIC-20 "ADULT" Video game “Joystick," tape, hi-resolu-
tion, state age. $9.95. NV PE, 102 Hickory Court, Portland,
IN47371. - -

TI99/4A OWNERS: COMPLETE LOAN CALCULATOR.
Principal, Interest, Payments, Amortization Schedule.
Cassette $8.95 + $0.50 S/H. TECHWORKS, Box 80426,
Baton Rouge, LA 70898-0426.

COLOR COMPUTER OWNERS—Free hardware and
software Catalogue. Spectrum Projects, 93-15 86 Drive,
Woodhaven, NY 11421.(212) 441-2807.

TI 99/4A, TS1000, ZX81 Software. Send for FREE Cata-
log. Midwest Software, 9922 Harwich. Crestwood, MO
63126.

TIMEX/SINCLAIR

KROK,, STAR SEARCH, NOAH'S ARK, finest programs
available. Machine Language action, graphics. SASE
Brown Cottage, 5486 Bright Hawk, Columbia, MD 21045,

“MUST-HAVE"”! Utility SOFTWARE. Cassettes-relocat-
able machine language. SASE for information. SIRIUS
WARE, 6 Turning Mill Rd., Lexington, MA 02173.

DIRECT VIDEO is best! Complete plans and parts kit to
convert ZX-81, T/S 1000 and television. Key-tone plans
included. All 3 for $10.00. Micro-Mod Speciaities, Box 1552,
Evansville, WY 82636.

FREE quality software for your ZX81/TS$1000. SASE to 615
E.Emerson # A, MP, CA91754.

MAX *-Z-* TECH TIMEX HI-TECH educational programs.
Hardware coming soon. For samples mail $2.00 to: CASH
Progs., P.0O.B. 318C, NFLD., NJ 07431.

"HOW TO MARKET YOUR TIMEX/SINCLAIR SOFT-
WARE". Informative guide for turning your programs into
profits—$14 .95, money order, VISA, M.C. (inci.card no. &
exp. date). Softmark Associates, Dept. CE1, 210 Fifth Ave.

New York, NY 10010.

POSTER® Assists Income Tax Preparation, Budgeting,
Bookkeeping, Check Book Summaries, Credit Card Sum-
maries. Simple and Accurate. BASIC program in spiral
bound pamphiet. $20 postpaid. WOODSON Products, 4025
lvystone Court, Matthew, NC 28105. Phone 704-542-3796.

FREE CATALOG OF DISCOUNT SOFTWARE. Specity
computer. The Floppy Disk, Box 5392E, North Hollywood,
CA 91616.

DON'T BUY—RENT. Game cartridges. TI99A, Atari, VIC,
Commodore. $1.00 for list and details: Rusol, Box 1668,
Meriden, CT 06450.

PERFECT FOR SMALL BUSINESS—TRS-80 Model IiH/IV.
BOOKKEEPER TIME DOME has pre-loaded files. SCRIP-
SITMAILER—Letters, Envelopes — Labels, made by
Scripsit. BOOKKEEPING MACHINE—oprinted ledgers and
statements, 1400 accounts receivable. $34.50 each. (714)
774-9383. H.A.K. Workshop, 9791 Orange, Anaheim, CA
92804.

FREE! Computer supplies catalog—Low prices—Satis-
taction guaranteed—DATA SYSTEMS, Box 99, Fern Park,
Florida 32730, (305) 788-2145.

VIC-20 CASSETTE INTERFACE $19.95, information $1
refundable with order. Electronics Service Center, 5502 W.
Alice, Glendale, AZ 85302.

COMPUTER SOFTWARE

VIC-20 USERS GROUP, receive newsletter, programs,
discounts and more. Send SASE for information. P.O. Box
459, Dept 7, Ladson, South Carolina 29456.

TIMEX-SINCLAIR USERS: Join the group of newsletter
subscribers who receive free programs every month!
Software discounts, Free program, issue and catalog. Z-
WEST, Box 2411, Vista, CA 92083.

T1-99/4A MOON TRIP animated graphic program on cas-
sette. Guide module through astroid belt. Then tand on
moon. Speech synthesizer and joyst capability. $12.00
postpaid. JAG Software, P.O. Box 2225, Dept 1CE, Ocean,
New Jersey 07712.

DISCOUNT SOFTWARE—Available for Apple, TRS-80,
IBM/PC and T} 99/4 personal computers. Profes-
sional applications for the doctor, dentist, attorney,
school administrator, teacher, contractor and gen-
eral office personnel. Catalog $1.00. Write for
MONTHLY SPECIAL QFFERS! Creative Discount
Software, 256 S. Robertson Bivd., Suite 2156, Bev-
erly Hills, CA 90211.

COMPUTER PAPER—SAVES$$$; Top quality Low single
cartonprices. Free shipping via UPS. Call A-1,(800)628-
8736 or (213) 804-1270.

ATARI, APPLE, IBM-PC: Extensive line educational,
entertainment, business. FREE BROCHURE. New Di-
mension Software, 39010 Baroque, Mt. Clemens,
Michigan 48044.

TI-99/4A PROGRAMMERS: Affordable Software! Cata-
log, only $1. PROGRAMS SOFTWARE, 1435 Burnley
Square North, Columbus, Ohio 43229.

FREE money saving bulletin on popular brand name pro-
grams and books for your small computer. Superior, Dept
CE, 8030 Westchester Road, Westchester, OH 45069.

VIC-20 and C64 SOFTWARE: Special Eighty VIC-20 Pro-
grams on two cassettes, $15.95. Postage $1.50. Public
Domain. SASE to: FANFARE SOFTWARE, 120 E. Main. El
Cajon. CA 92020.

T1-99/4A OWNERS. Send for free list of new and exciting,
low cost software. D.E., Box 124, Hicksville. NY 11801.

CALENDAR PROGRAM displays any month between 1AD
and 2499AD. Computes number of days between two
dates. Send $4 and SASE for program listing to: G-S Soft-
ware, P.O. BOx 154, Genoa, Ohio 43430. Specity VIC-20,
T1-99/4A or TS1000 (16K).

COMMODORE OWNERS VIC-20 and Commodore 64
unique hardware and software free catalog from: Micro-
ware Distributing, Inc., 13428 Route 23, Butler, NJ
07405. 201,/838-9027.

SOFTWARE JUNKIE? Rent today’'s most popular com-
puter software for pennies a day! Free brochure. The Soft
Source-R Inc., P.O. Box 2931, Joliet. IL 60434.

TI1-99/4A SOFTWARE: Programs for Astronomy, Mathe-
matics, Finance, Education. Write: Eastbench Software.
1290 Cliffside Drive, Logan, UT 84321.

PAYOFF ANALYZES CREDIT CARD charge accounts,
helps save $$$. Cassette program for 16K TS1000, $12.95.
Ace Software, 2 E. Oak Ave., Moorestown, NJ 08057.

DON’T BUY SOFTWARE/GAMES until you test them!'Rent
from us for VIC Commodore T199 Atari. Send $3.00 for list,
details & handling. Sigma Software, P.O. Box 451, Man-
hattan Beach, CA 90266,

VIC-20 OWNERS, use ANY tape recorder. nterface drives
single or dual cassettes, with displays. Plans $7.95 Ed-
ward's, Box 4723, Culver City 90230.

COMPUTER HARDWARE

COMPUTERS, PRINTERS, ACCESSORIES! Epson FX-80
printer, $519.00. Gemini 10X printer, $295.00. Okidata,
prowriters, etc. Lowest prices! Free catalog! Team Com-
puters. (203) 777-2284. 109 Church St., Suite 303, New
Haven, CT 06510.

COMPUTER PUBLICATIONS

TIMEX SINCLAIR OWNERS-—get monthly news, tips.
programs, projects to expand 1000/1500/Zx81, $29 per
year. Back issues available. SYNTAX, RD 2 Box 457, Har-
vard, MA 01451,(617) 456-3661

SAVE $ ON COMPUTER BOOKS & SOFTWARE! For FREE
DISCOUNT CATALOG write: Downtown Book Bazaar,
Dept. C, P.O. Box 2490, Brooklyn. NY 11202.

AMATEUR RADIO

VIDEOSCAN 1000 Slow Scan TV — HIGH RESOLUTION
(amateur, phone line, monitoring. teleconferencing).
CODExSTAR — DECODE Morse, RTTY, ASCil. LARGE
LEDs or connect computer/printer. MORSE-A-KEYER —
CW Keyboard. TRI-VOLTAGE POWER SUPPLY. Kits/As-
sembled. FREE brochures. MICROCRAFT CORPORA-
TION, Box 513-PE, Thiensville, Wi 53092, (414) 241-8144.

RADIO AMATEUR CALLBOOKS: Directorles of Radio
Amateurs around the world. Write for FREE catalog. Ra-
dlo Amateur Callbook. Dept. PE, 925 Sherwood Dr., Lake
Bluff, L. 60044.

GRAPHS AND CHARTS FOR ZX81/TS1000. Spharler
Software Systems, 9 Springbrook Circie, Sacramento, CA
95831.

ZX DATA-FINDER, ZX PRO/FILE & much more profes-
sional/game/hobby machine language software. Catalog
£0¢ (refundable). ROBOTEC, INC.. Box 55, Rosstord. OH
43460.(419) 666-2410. VISA/MC.

AIRPLANE instrument flight simulator program. VOR DME
ADF radios. Map display. Multi-leg, ILS approach. Cas-
sette for Timex 1000. 16K computer. Send $12.95 to
Amanda Systems, P.O. Box 118, Holmdel, NJ07733.

TS-ART Graphic program and LOGO-style educational
tool. 120 brushes and backgrounds. 8 directions, line and
circle drawing. Store and recall patterns. $14.45. KSOFT,
845 Weliner Rd., Naperville, IL 63540.

C.B.EQUIPMENT

CB MODIFICATIONS, cc;verslons. books, plans, kits, re-
pairs. Catalog $2. CBCI, Box 31500PE, Phoenix, AZ 85046.
(602) 996-8700.

CABLETV

CHANNEL 3—60db notch filter. 63.5MHz. $32. Crosley,
Dept. 607, Box 840, Champlain, NY 12919

PLANS ANDKITS

HIGH PERFORMANCE AUDIO KITS. Phono, Equalizers,
Delay and more. Send for FREE catalog. PHOENIX SYS-
TEMS, 91 Eim Street, Manchester, Connecticut 06040,
(203)643-4484.

FREE KIT CATALOG contains test equipment. Phone (209)
772-2076. DAGE SCIENTIFIC. Box 144, Valley Springs, CA
95252.

PROJECTION TV ... Convert your TV to project 7 foot
picture . . . Results comparable to $2,500 projectors
Total Cost less than $30.00.. . PLANS & LENS $19.95 . . .
Illustrated information FREE. Macrocoma-cb, Washing-
ton Crossing, Pennsylvania 18977. Creditcard orders 24
Hours, (215) 736-3979.

Fﬁ(—)TICS-BOOKS—bund your own robot. Write now
tor FREE catalog! Kohn Co./CE4, Box 16265. Atexandria,
VA 22302.

FREE Information on how you can build your own com-
puter for less than $30. Atlas Engineering, Box 943, De-
partment 13, Skokie, IL 60076.

VIC-20, CONVERT 8K EXPANSION TO 16K, free plans,
programiist, S.A.8.E., N.V.P.E_, 102 Hickory Court, Port-
land, IN 47371.

INEXPENSIVE REMOTE CONTROL uses flashlight! Com-
mercial-killer. Plans $4.00. Catalog S.A.S.E. S. Javes, 8108
Edinburgh, Springfield, VA 22153.

MAILING LISTS

COMPUTER SHOW ATTENDEES N.Y.. N.J.: 15,000
NAMES. $30/M. P/S labels. For info. (201) 297-2526.
ALARMS

BURGLAR-FIRE ALARMS for home. business. auto. In-
stail yourself and save. Installation manual/catalog shows
how. Shows latest equipment, accessories. Lowest prices.
Send $1.00 (refundable). BURDEX SECURITY, Box 82802-
CEJ, Lincoln, NE 68501.

PROTECT MICROCOMPUTERS AND ELECTRONICS!
Free catalog of systems for SCHOOLS, OFFICES, HOMES.
SGM Corporation, 6 West Main, Bound Brook, NJ 08805,
(201) 469-8585.

WANTED

GOLD. electronic, circuit board scrap, silver, platinum,
tantalum, mercury. Ores. metais assayed. Samples eval-
uated. Wholesale Terminal. toll free 1-800-932-1010, (617)
326-3442in Mass

WA americanradiohistorv.com
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HIGHFIDELITY

DIAMOND NEEDLES and STEREO CARTRIDGES at
DISCOUNT PRICES for SHURE, PICKERING, STAN-
TON, EMPIRE, GRADO, AUDIO TECHNICA, ORTO-
FON, ADC, SONUS, MICRO-ACOUSTICS and LAST.
Send S.A.S.E. free catalog. LYLE CARTRIDGES. Dept.
P., Box 69, Brooklyn, NY 11218, For fast COD service
Toll Free 800-221-0906. N.Y. State (212) 871-3303.
9AM-8PM except Sunday.

ERASE DEBTS with little-known law—create wealth!! De-
tails FREE—Wealth Kit, No. EE10, Billings, NY 12510.

Menitors, Scopes, VOTs 53,00 resuiiding niats $100-5500
eashiuba. Higher profits oiarasas, New/used. FACTORY,
1808 Lovise, Crystal Lake, IL G004, (815} 450-06RE,

BORROW $300-$30,000 INTEREST FREE! Keep indefi-
nitely! Free Details. Write: American, 1601 Main, Plain-
field, Indiana 46168.

BORROW $30.000 without interest! Al eligible. Repay
anytime. Free details! Infohouse—508CE, 533 Sutter, San
Francisco, CA 94102.

GOVERNMENT SURPLUS

ISITTRUE YOUCAN BUY JEEPS FOR $44 THROUGH THE
U.S. GOVERNMENT? Get the facts today! Call (312) 742-
1142 Ext. 4649.

TUBES

TUBES: “Oldies", Latest. Supplies, components, sche-
matics. Catalog Free (stamp appreciated). Steinmetz,
7519-PE Maplewood, Hammond, Ind. 46324.

HUGE INVENTORY! Thousands of types. Wholesale
prices. FREE CATALOG! ETCO Electronics, DEPT. 290,
Plattsburgh, NY 12901,

COLOR PICTURE TUBES: $55-575 suchangs, Yaar war-
ranty, ATQLL TUEES, 5485 Irding Park, Chicaga. |L G084,
{312y 545-8887

PERSONALS

MAKE FRIENDS WORLDWIDE through international cor-
respondence, illustrated brochure free. Hermes-Verlag,
Box 110660/Z, D-1000 Berlin 11, W. Germany.

CORRESPONDENCE FOR FRIENDSHIP IN PHILIP-
PINES, MALAYSIA. Free information. AAWS-(PE), Box
2777, Orcutt, California 93455-0777.

SCANDINAVIAN LADIES, sincere, seek correspondence
for friendship. Details—Send stamp: Scannaclub, Box 4-
(CE). Pittsford, NY 14534,

SUNBELT SINGLES looking for a person of quality. Check
our group. Details Box 83395, Oklahoma City, OK 73148.
UNIVERSITY DEGREES BY MAIL! Bachelors, Masters,
Ph.Ds, Free revealing details. Counseling, Box 317-EP10,
Tustin, California 92680,

INSTRUCTION

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing de-
tails, strange catalog free! Autosuggestion, Box 24-ZD,
Olympia, Washington 98507.

MEDICAL ELECTRONICS TECHNOLOGY, home study.
Troubleshoot medical instruments. WTI, P.O. Box 3124,
Fresno, CA 93650-3124.

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
existing credits and Job Experience. Fast, inexpen-

sive. Call (614) 863-1791. Or write: EVALUATION, Box
13151-A10, Columbus, Ohio 43213.

REPAIR ELECTRONIC ORGANS—Revised home study
course covers all current makes and models. Free book-
let. Niles Bryant School, P.O. Box 20153, Sacramento, CA
95820.

F.C.C. COMMERCIAL RADIOTELEPHONE LICENSE.
Home Study. Fast, Inexpensive! Free details. COM-
MAND, D-100 Box 2223, San Francisco 94126,

UNIVERSITY DEGREES BY MAIL! Bachelors, Masters,
Ph.D.s . .. Free revealing details. Counseling, Box 317-
PE10, Tustin, California 92680.

BE F.C.C. LICENSED! Get your Genera! Radiotelephone
License with our new shortcuts and easy to follow ma-
terial. Sample Exams, Includes RADAR ENDORSE-
MENT. $19.95 ppd. SPi-RO DISTRIBUTORS, P.0. Box 1538-
C, Hendersonville, NC 28793.

BUSINESS OPPORTUNITIES

FREE CATALOGS. Repair air conditioning, refrigeration.
Tools, supplies, full instructions. Doolin, 2016 Canton,
Dallas, Texas 75201.

MECHANICALLY INCLINED individuals desiring owner-
ship of Small Electronics Manufacturing Business—with-
out investment. Write: BUSINESSES, 92-K10 Brighton
11th, Brooklyn, New York 11235

BUMPER STICKER PRINTING DEVICE. Cheap, Simple,
Portable. Free details, Bumper, POB 22791 (PE), Tampa,
FL33622.

MAKING MONEY WITH PERSONAL COMPUTERS! 3
cassette package $19.95, with book $25.00. Computer
Resources, 1659 Mills Street, Chula Vista, CA 92010.

PICTURE TUBE REBUILDING EQUIPMENT—new and
used. ATOLL TELEVISION, 6425 Irving Park, Chicago, II-
linois 60634, (312) 545-6667.

MULTI-LEVEL HARDWARE/SOFTWARE SALES FROM
YOUR HOME. Send $3 for details & application. Alpha
Byte, 2434 Madison Ave., Baltimore, MD 21217.

“PROFESSIONAL"GIANT SCREEN PROJECTIONTV. ..
“Don’t be fooled by cheap imitations!” . . . "Build and sell
the best with lenses and screens utilized by Sony, Zenith,
Pioneer, and Magnavox!” ... Simple Construction! . . .
Unlimited profits! . .. lllustrated dealers information and
complete parts catalog $2.00 . . . Money back guarantee!
... POLI-VISION, 187-C Cypress St., Throop, PA 18512.

MAKE ADDITIONAL INCOME and have tax write-offs.
FREE info. Contact Dept. H, P.0O.B. 222, Harbor City, CA
90710.

PROJECTIONTV. .. MAKE $$%'s assembling Projectors
... Easy...Results comparable to $2,500 projectors . . .
Your total cost less than $20.00 . . . PLANS, LENS & Deal-
ers information $17.50 . . . lllustrated information FREE . . .
Macrocomacbx, Washington Crossing, Pennsylvania
18977. Credit-card orders 24 Hours, (215) 736-2880.

SATELLITE TV VIEWERS
Get the most complete weekly listings
Send $1 for sample copy. .

A Sacellice TV Weelc

P O Box 308, Fortuna, Calfornia 95540
800-358.9997 (U.S.) » 800-556-8787 (Calit.)
707-725.2476 (all others)

RECORDS/TAPES

RECORDS—TAPES! Discounts to 73%. All labels; no pur-
chase obiigations; newsletter; discount dividend certifi-
cates. 100% guarantees. Free details. Discount Music
Club, 650 Main St., PO Box 2000, Dept. 5-1083, New Ro-
Chelle, NY 10801.

REAL ESTATE

NEW...FREE CATALOG! Top real estate values coast to
coast! Please specify types, property and location de-
sired. UNITED FARM AGENCY, 612-EP West 47th, Kan-
sas City, MO 64112,

RUBBER STAMPS

RUBBER STAMPS, BUSINESS CARDS. Free catalog 1-
800-851-4945, Jackson's, E-100, Brownsville Rd., Mt.
Vernon, IIl. 62864.

RETAIL ROSTER

ALASKA

JUNEAU ELECTRONICS—1000 Harbor Way, 99801, (907)
586-2260. Apple, Osborne Hardware/Software/Periph-
erals. Full service and support.

CALIFORNIA

P.C. COMPUTERS, 10166 San Pablo Ave., El Cerrito 94530.
FOR INVENTORS (415) 527-6044. Commodore 64, VIC-20, Pet Specialists.
In-House Maintenance.
INVENTORS! IDEAS HAVE VALUE! | CONNECTICUT

Ever think of an idea, forget it and see it later on the
market? Many people don't forget. act quickly and
are rewarded by American industry. Write down
your idea! We offer free disciosure registration and
initial consultation regarding your idea’s potentiai
value. Call or write without delay for your free infor-
mation package.

AMERICAN INVENTORS CORPORATION

82 Broad St., Dept. CE

Westtfield, MA 01086
413-568-3753
INVENTIONS, IDEAS, NEW PRODUCTS WANTED! In-
dustry presentation/national exposition. Call free 1-800-
528-6050—Arizona, 1-800-352-0458. X831.

A fee Based Marketing Company
Offices Coast to Coast

EMPLOYMENT OPPORTUNITIES

ELECTRONICS/AVIONICS EMPLOYMENT OPPORTUN-
ITIES. Report on jobs now open. Details FREE. Aviation
Employment Information Service, Box 240E, Northport,
New York 11768.

JOBS OVERSEAS - Big money fast. $20,000 to $50,000
plus per year. Call 1-216-453-3000, ext. 4609.

GOVERNMENT JOBS—Thousands of vacancies must be
filled immediately. $17,634 to $50,112. Call 716-842-6000,
Ext 3906,

GETTING JOBS in films, TV: $10. Video editing overview:
$25. WPC, Box 2020, Burbank, CA 91507.

“COMPUTERS: How To Break into The Field.” New book
gets you ONLINE to career! $7.95: Computer Access Con-
sultants, P.O. Box 224-A, Ridley Park, PA 19078.

BOOKS & MAGAZINES

PUBLISHERS' OVERSTOCKS. BARGAIN BOOKS 2,000
titles, all subjects! Free catalog: Hamilton’s, 98-85 Clap-
board, Danbury, CT 06810.

SATELLITE, MICROWAVE, VIDEO, Audio Components and
Equipment. Send $1 for 1983 catalog. DSCo, Department
B, 3110 Evelyn Street, Roseville, MN 55113.

MAILORDER OPPORTUNITY! Start profitable home
business without experience or capital. Information free.
Mail Order Associates Inc., Dept 53, Montvale, NJ 07645.

CRASH course in Microcomputers, bestseller, only $19.95.
Order from Per Aspera Press, P.O. Box 265, St. Joseph,
M149085.

C&E DISTRIBUTING—Edgewood drive, Jewett City 06351,
(203) 427-0657. Retail outlet and wholesaling for dealers.

NEW HAMPSHIRE

COMPUTER MART of NEW HAMPSHIRE, 170 Main Street,
Nashua 03060. 603-883-2386. THE APPLE SPECIAL-
ISTS. Fullline Hardware/Software. Training/Service.

OHIO

COLUMBUS—HEATHKIT ELECTRONIC CENTER, 2500
Morse Rd., (614) 475-7200. Heath/Zenith Computers,
Software, Peripherals, Robotics, Training.

PENNSYLVANIA

MARKETLINE.SYSTEMS INC., 975 Jaymor, Southhamp-
ton 18966, 215-355-5400. Microcomputers, terminals,
printers, supplies, monitors, modems, diskettes, etc.

WASHINGTON

LYNNWOOD-MEDIA MAN—18500 33rd W., Suite B-2
(98036) (In the Alderwood Plaza), 206/775-8544. Soft-
ware and supplies for Apple, Atari, iBM, Commodore.

WISCONSIN
MILWAUKEE—HEATHKIT ELECTRONIC CENTER, 5215

W. Fond du Lac, (414) 873-8250. Heath/Zenith Com-
puters, Software, peripherals, robotics.

PICTURE your Expand-Ad* in all BOLD type! Call
(212) 725-3927 for more information.

FREE CATALOG!

Send for your FREE Creative Comput-
ing Catalog of books, buyer's guides,
and more! Write to:
Creative Computing Catalog
Dep NA1X39 East Hanover Ave
Morns Plains, NJ 07950
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RATE: Ads are 2" by 3". 1 insertion: $625.00. 6 insertioris: $600.00 ea. 12 insertions, $575.00 ea. Closing
C 0 m uter M a rt date: 1st of the 2nd mo. preceding cover date. Send order and remittance to Computer Mart, Computers & Electronics,
y 1 Park Ave., N.Y., N.Y. 10016. Direct inquiries to {212) 725-4216.

KEYBOARD for ATARI 400"

Replace standaréd membrane keyboard
with an easily installed and color matched
pushbutton keyboard. Complet2 with
mstructions . . $119.95

SECRETS of SATELLITETV®

New manual explores the purchase and
nstallation of satellite TV rece vers

TV IF & RF MODULE

Includes TUNEFS, IF AMP. vidac and
sound detectors $35.00

Catalog inciudes information on VIDEQ
products, experimenters KITS, ard inter-
esting manuals: E
VISA and MasterCard accepted b~ chone
(415) 439-7470. Inciude 5% sFigping.
Calil. residents edd tax.

Abex
P O. BOX 26601-C2
SAN FRANCISCO.CA 94126

EPROM PROGRAMMER $146
EPROM craser $39.95

ERASER

® contairs same fea-
fures as campetitors
but cost less than
one hal” their price
E o erases =p 0 9 chips
® & mW/anZon chips
® chip drewer prevents
UV expasire to users
® long tif= LV tube

ROGRAMMER

* PROGRAMS & COPIES: 2516, 2532, 2716, 2732, 2732A.

* 4K INTERNAL RAM BUFFER STORAGE CAPACITY.

* NO PERSONALITY MCDULE REQUIRED.
POWER CAN BE REMOVED FROM ZIF SOCKET WHEN
LOADING EPROM;.
BINARY ADDRESS AND DATA DISPLAY.
(NDEPENDENT UNIT VERIFIES, PROGRAMS, (NPUTS
DATA FROM BINARY KEYBOARD, LOADS DATA FROM
EPROM TO RAM, AND CHANGES ANY BIT OF DATA.
FULL 90-DAY GUARANTEE ON ALL PRCDUCTS FOR
ANY DEFECTS IN MATERIALS AND WORKMANMSHIP.

ANGO SIS TONT SO 515 685-6336

HARRISON, NJ 07029 TLX.: 42153) ARTISTI

MAIL ORDERS: PLEASE ADD $3.00 HANDL ING: CHARGE
NEW JERSEY RESIDENTS PLEASE ADD 6% SALES TaX

CI{RCLE NO.38 ON FREE INFORMATION CARD

16K RAM PACKS ONLY
VIC20 $4295US. ZXs81

32K RAM PACKS $60.00U S
Please state your machine name on your
order, 6 month warranty Add $2.95
p+h
EXPANDABLE RAM PACKS - VIC ONLY
16K Ram Pack '69.95U5 + P&H
32K Ram Pack ‘89.95U S + 3 50 P&H
The lollowing can be built into your Ram Pack now or later
we will insta
IC Chips Toolkit ‘19.95U S~ 50¢ P&H
C Chips Machine Codw Monitor *19.95U & + 50¢ P&H
PLUS avallable'soon Intel 8088 Co.-processor + 40
Colomn Rom  Install your expandahle Ram Pack
only
3 Slot Mother Board + 8K Ram $7795US  + $2 95 P&H
comes with battery cosnector, mode switchatle to Vic +
3K. Vic + BK. Vic + 16K. isolation switch. for super
expander cartndge  6month warranty.  runs any
commercial software af the flick of a switch
Send cheque or money order
CHADWELL'S SOFTWARE
Dept CM. 230.4144A 97 Street
Edmonton. Alberta. Canada T6E 5Y6

US CORDERS WELCOME

DEALER NQUIRIES WELCOME

CIRCLE NO. 49 ON FREE INFORMATION CARD

| Hugely successtul Speech Recogmition
Sysiem, compiete with rmcrophone.

| software and lult instructions

| BUILT TESTED & GUARANTEED

STEREO+ 16 LINE CONTROL POR
c.EFECT,nn MS ECT.
/D Dom'ro CDN'I'FIDL ROA0! o $ADKIT

CIRCLE NO. 33 ON FREE INFORMATION CARD

Wasting Money! We Have the
World's Most Cost Effective
Development System.
® Inciudes HexKit 1.0, a pow-
erful 100% machine code
editor/debugger utility pro-
gram that makes coding tor
8-bit Micros a snap.
® Program from Commodore
VIC-20 Keyboard into built-
in 4K ROM emulator
* Jumper to target ROM
socket
e Test proEqrams in circuit
Send for @ Built-in EPROM program-
Free Brochure mer and power supply

PROMQUEEN CARTRIDGE:
$199, U.S.; $269, CAN.

Distributed in U.S. by Arbutus Total
Soft Inc., 4202 Meridian, Suite 214,
Belllngham WA 98226.
Phone 800-426-1253,

in Washington 206-733-0404
% " Distributed in Canada by IBC/

DISTRIBUTION CANADA,
4047 Cambie St.
Vancouver, BC V5Z 2x9.
Phone 604-879-7812 Visa/MC accepted

Promqueen 64 $299.

8K board/w 1 Eprom $29.95
16K board/w 1 Eprom $39.95
C-64 board/w 1 Eprom $39.95

CIRCLE NO. 43 ON FREE,

$241.20 WEEKLY

working one or two hours
a day while using
your personal computer.
GUARANTEED. Simple
program process. No
special skills or
experience beyond Basic
computer knowledge. Free
details/application.

Computer Technology
Group/Systems
Suite 172
11417 West Avenue
San Antonio, Tx 78213

CIRCLE NO. 53 ON FREE INFORMATION CARD

wwWw-americanradiohistorv-com

TRS-80

DISCOUNT
COMPUTERS

CALL US
LAST for

the LOWEST
price!

918-827-4844

it will be worth the call!

—J(S;E 4 Small

ﬂ-A\ MERICAN Business
COMPUTERS

118 S. Nlll ST. PRYOR, OK. 74361

CIRCLE NO. 37 ON FREE INFORMATION CARD

PRINTER STAND
or DESK

*Size; 27h x 24d x 27" w.
*Black Painted Steel
*Sh. Wt. 75 Lbs.

*Shipped Freight
Collect $3995

*Use Order No. 2A70585
|

FAN
"\, CONTROL

o 4 2% Controls Speed Of
AC MOTORS !

ONLY $388 3 for $10.00

Muffin Fans, Caravel Fans, Blowers,
ETC... Good for 1156/220 VAC up to
6 amps stall current. Control rated at
1.6 amps. Size; 1% x2x 1" Shaft mount
ing. Use Order No. 3BS0269.

BNF Enterprises i
119r FOSTER St.

Peabody MA 01960 G mim Free:
(617) 631-5774 40 Page Catalog
Customer Pays All Shipping Charges.
CIRCLE NO. 450N FREE INFORMAT!ION CARD

TIMEX -SINGLAIR

Directory

* Where to find: Disk Drives, RAM Extensions, Print-
ers, Modems, Keyboards, Game & Serious Soft-
ware, Books. Periodicals, Programming Aids, and
other Exciting Accessories!

* Articles on: Special applications like Control Cir-
cuitry. Enhanced Graphics. Voikce Generation, Music
Synthesis, Video Inversion, Light Pens, Joysticks,
elc

* Complete Descriptions: We'll tell you what it is
what it does, how much it costs, and where to
buy it

* Jam-packed w/photographs: We knew you'd
want to see what these products look like. So. we
got pictures and put them in!

Only $5.95 ... Postpaid!

Sent First Class inthe U.S.A
To Order: Send check. money order, or VISA/MC
number and expiration date. MN residents add 6%
sales tax
Dealer Inquiries Welcome.

E. Arthur Brown Company
Dept. TC-10 1702 Oak Knoll Drive
Alexandria, MN 56308 Ph: 612/762-8847

CIRCLE NO. 64 ON FREE INFORMATION CARD
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TOROIDAL POWER TRANSFORMERS

Small size * Low noise ®* Easy mounting

MPUSETTE

Precision 5 Screw Cassette
Premium Quality Tape

*MICROCOMPUTER%X
Ideal for audio amps, CRT
monitors and computers B U S I N E S S

where low hum is re-

Labeled Both Sides
Individually Boxed

Freight Paid On All Orders
Guaranteed Against Defects

COMPUSETTE COMPUSETTE +

S MIN PER SIDE) (10 MIN. PER SIDE)
25  $20.00 (80°) $22.50 (90°)
100 $70.00 (709 $80 00 (80°)
500 $330.00 (66°) $365.00 (73°)

OUT OF STATE (800)527-1227
TEXAS (214)349-0081  C.O.D.

® =

EACH
CASSETTE TEXAS
INCL ES RESIDENTS
A NORE D5
INTAINER ALES TAX

BUY NOW SAVE 10%

IF CHECK OR MONEY ORDER ACCOMPANIES ORDER
NLY IN TH NTINENT AL LN ATE

P.O.BOX 38651 DALLAS, TX 75238

CIRCLE NO. 72 ON FREE INFORMATION CARD

CONVERT YOUR TV
TO A HIGH QUALITY MONITOR

USE WITH COMPUTERS, VCR's & CAMERAS

Kit permits Dual Mode oper- 3 4 o5
ation on B&W or Color sets VT
* Hi-resolution * Up to 80 ACVM

characters per line * Wide bandwidth ¢ Direct
Video e Safe-Easy instailation

DVM-1 Hot Chasis kit with Audio available
Send for complete Audio/Video equipment
catalog
—\AR -
Inc.
Box 411.Los Angeles. CA 90028
(213) 466-5333

CIRCLE NO. 92 ON FREE INFORMATION CARD

ATARI 2600* GAME DEVELOPERS )

VIDEO GAME
DEVELOPMENT BOARD

&
0
S

>

FEATURES
CONVENIENT ZIF SDCKET BY AMP
SWITCH SELECTABLE FDR 2716/2732
FULLY ASSEMBLED AND TESTED
HIGH QUALITY FIBERGLASS PC BDARD
GOLD EDGE CONNECTOR
RF NDISE SHIELD
(PROM NDT INCLUDED)

SEND CHECK DR M.D. FOR $16.95 PLUS $1.50
FOR POSTAGE AND HANDLING TD
VIDEO DEVELOPMENT CORP
BOX 539
GLENCOE, MD. 21152
301-428-0605

MD. RESIDENTS ADD 5% SALES TAX
DEALER INQUIRIES INVITED
ALLOW 4 WEEKS FOR OELIVERY

L. "ATARI AND 2600 ARE TRADEMARKS OF ATAR! INC. 4

CIRCLE NO. 95 ON FREE INFORMATION CARD

———
— —
—-—
-— S

quired.
Includes mounting wash-

er with center hole for

screw.
Examples of 117V-60Hz transformers in stock:
Size-Weight Secondaries®* Unit pﬁce in qty
__ODxH  Volts/Curront 1 24

| 2x8.5V/2.3A |

40VA-1.1 Ibs
2.8"x1.3

2x12V/1.67A
2x15V/1.33A
2x24v/.83A |

‘ 2x8.5V/5.8A

$29.00 $24.40

100VA-2.2 Ibs
3.7"x1.4"

2x12V/4.1A
2x15V/3.3A
2x18V/2.7A
340VA-3.3 Ibs gg;/v];?: 353160 346250

45"x2.3 2530V /5.7A $56.50 $46.50

$33.00 $28.60

“May be used separately. in paraliel. or in series
Call to order or write for listing of off-the-shelf toroidal trans-
formers 20VA-600VA

Terms: C.0.D., VISA, MASTERCARD or Money Order
Shipping: Add $1.00/Ibs for UPS [ +$1.50 tor C.0.D.)

TOROID CORPORATION DF MARVLAND
{301) 45886830 T720'Q Boston Way, Lanham, M 20708

Dy ° LOWER PRICES
g o LONGER LENGTHS
“ #="" DATA TRAC C-06.C-12. C-24
From the leading supplier of Computer
Grade Cassettes. new. longer length C-12's

(6 minutes per side) provide the extra few
feel needed for some 16K programs.

® Premium 5-screw shell with leader
— BASF tape
® Error Free ® Money back Guarantee

o0z 7507 | SHIPPING IHANDLING $3.50
- - NOTE Qutside 48 Conlin Stater shipping

L. 700 1300 | 5350 PLUS $1 per cagdy Der doren cas
7.0 14,00 | seMes per dozen boxes per 10 dics
900 — 1700 ] InCont US shipmenis are by UPS

2.00 | untess Parcei Posi requested

39 Bor o 2.0 Califormia rasidents a0d Sales 1ax

FOR IMMEDIATE SHIPMENT

use vouR visa oa masTencane Call: 213/700-0330

YORK 10"Computerware

9525 Vassar Ave. #P1 Chatsworth, CA 91311

CIRCLE NO. 93 ON FREE INFORMATION CARD

Full Size Keyboard
Conversion

103ax7vax2's

Easy To Install

No Soldesing — No Modificatians

41 Keys with Full Size Space Bar - Allows Touch Typing

Same Key Layouts as Sinclair - Two Color Keytops
Keyboard Case Holds Both Keyboard and Computer
Commands and Graphics Spelled Out on Keytops
Rear Cutout for Any RAM or Expansion Modules

16K Piggyback RAM Module ¢ nmx 15 $49.95

- SUNTRONICS CO., n

—— in Calf Cal 213-644-1149

—p—— Ouside Cant Cal 1-800-421-5775

0r send Check ot MO 1o
P.0. Box 1957 Hawthorne CA 20250
— Caitormia residents add 6 sales tax
Add S8 00 ship/hanahng VISA Masteicard include expiration date

wWWWwW americanradiohistorv. com

SOFTWARE

MEDICAL MGMT...
DENTAL MGMT...

INSURANCE AGENT
LEGAL BILLING.....
PROPERTY MGMT..
AND MUCH MORE !

UNIVAIR INTERNATIONAL
9024 St. Charies Rock Road
ST. LOUIS, MISSOURIU.S.A. 63114

(314) 426-1099

CIRCLE NO. 81 ON FREE INFORMATION CARD

ATTENTION APPLE
LOVERS

100% APPLE COMPATIBLE

DISK DRIVE $199.
DUAL DISK CONTROLLER $ 49
Z-80 BOARD $ 85.
80 COLUMN BOARD $159.

MONITORS

ZENITH ZVM 121

12" Green Screen

AMDEK COLOR I+
13" Color

FREE BROCHURE

NCALL US FOR
LOWEST PRICES ON
OTHER ACCESSORIES!!

XICOM COMPUTER PRODUCTS
414 B. West Fifth Sreet
Naperville, lllinois 60566
(312)961-1616

CIRCLE NO. 94 ON FREE INFORMATION CARD

FREE
CATALOG!

Just let us know and we'll mail
you a FREE Creative Comput-
ing Catalog—16 pages filled
with books, buyer’s guides,
magazines, and more'

To get your FREE catalog,
write to: Creative Computing
Catalog, Dept NA3N 39 East
Hanover Ave., Morris Plains,
NJ 07950
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VIC-20 INTERFACING BLUE BOOK Q

Did you know that your VIC can be used to
control a 99¢ toy motor so effectively that it
runs like a precision machine? Or that you can
buitd an accurate digital thermometer using
the VIC and four par osting less than $5?

These and o(helnter!acmg projects
selected for usefuine®®. ease of construction
and low cost are detailed in the VIC.20 Inter-
tacTng Blue Book, a veritable goid mine of prac-
tical information on how 10 build a variety of In
terfaces for your computer

Projects include: Connecting VIC to your
stereo; Pickproof digital lock; Capacitance

eter; Liquid level sensor; Telephone dialer;
Voice output; BK/1BK RAM/ROM expansion;
128K RAM expansion, 8-bit precision D/A; 8-bit

converter; MX-80 interface and more

Written by a college protessor in a friendly
and informative style, the Blue Bock gives you

eory of operation, schematics, program
stings, parts list, construction hints and
sources of materials for each one of the 30 pro-
ects

if you want to get the most out of your VIC
this book is @ must. Cost Is $14.95 (less than
50¢ per project!).  Price includes postage

IC-JIA 0Z-JIA 01

C-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VKK

P.O. BOX 22
MILLWOOD NY 10546
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\uhVs) ‘Ecoui’ursn SERVICE

VILLAGE DATA CENTER
.0. BOX 603
JOSHUA TREE, CA 92252

Choose from Our Menu
Monday-Friday
8:00 AM — 5:00 PM
Our sales staff is happy to take your order

#1. Medical
#2. Dental
#3.  CAJ Programs
#4.  Construction Accounting
#5. School Administration
#6. Word Processing
#7. General Accounting

The abova ftems are now being served for
connolaseurs of the Appis and IBM PC Computars.

To make resarvations, or to inquirg sbout our

weekly SPECIALS,
Call
@ (619) 365-6668 |mumm——

CIRCLE NO. 99 ON FREE INFORMATION CARD.

THE PEOPLE'S
COMPUTER
SUPPLY

YOUR TIMEX SINCLAIR ZXBO:8) 1S & FOOLER, IT LOOXS LIKE A TOY, BUT
DOM'T LET LOOKS FOOL YOU' TRY SOME OF OUR AD ONS & SEE WHAT
YOU CAN REALLY DO wiTH THE FOOLER

MERE ARE JUST A FEW OF OUR HARDWARE ITEMS.
MEMOTECH PRODUCTS

1 64K MEMOPAK

2 22K MEMOPAK

3 16K mEMOPAK

4 HIGH RESOLUTION GRAPHICS ‘957

S FULLSIZE DIRECT CONNECT KEYBOARD *99°

No 1olderdng plugs mia edge cannector
6 MAKE IT TALK TO YOU wiLLiam STUART SYSTEMS SPEECM
SYNTHESIS

DiSK CONTROL CARD  $179.95

WE ALSOSELL MONITORS & PRINTERS FOR THE TIMEX SINCLAIR ZX80 81
VISA MASTER CARD & AMEX
& MONEY ORDERS Forelgn Orders Plaase Add 35,50

PERSONAL CHECK 08 @0

ALLOW 2 WEEKS FiinteElscH

THE PEOPLE'S COMPUTER SUPPLY

P.O. Box 664, Sidney, Nebrosha 69162
Order Phone: Tel. 308-254-3208

AERCO Factory Authorized Disk Drive
Systems Distributor

INFORMATION CARD

Home Control
System
for the VIC 20

*Control up to 256 lights & apphances.
"ON, OFF. ALLON, ALLOFF Commands
* 9 levels of Brightness
* Manuai & Time Control Sottware
" Uses BSR remote swiiChes
* Plugs into User Port

oy 35995

MasterCard or VISA Accepted
Cali 215-861-0850 to Order
GENESIS COMPUTER CORP.

1444 Linden Street
Bethiehem, PA 18018

CIRCLE NO. 87 ON FREE INFORMATION CARD

VIiC-20
— SOFTWARE —

Did you know that you can transfer just
about any software on expansion ROM
cartridges for the VIC-20 onto cassette
tape or disc for your own use?

Well, with our board, which plugs into
the VIC-20 expansion port and 8k or 16k
of expansion RAM, you can copy games

{(Sargon Chess™) programming aids
(VICMON™), music, word processors, and
just about anything else on expansion
cartridges, for about the price of one
cartridge!

only $34.95 (postage paid in cont. us)

Calif. Res. add sales tax

N nimrod computer

3823 OCEAN VIEW BLVD.
MONTROSE, CA 91020, SUITE 433

CIRCLE NO. 100 ON FREE INFORMATION CARD’
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TS1000

S

ZX81

%g\\ 3-Color Keyboard
- Symbols with
Conversion
\/,/’ Instructions

R

® Plastic T31000-ZX81 keyboard symbols in
Black, Red and Blue. Opaque background.
Will fit all standard-size keys. Adhesive
backing for easy application.

e Simple {llustrated instructions will show you
hew to convert a cheap (about $20) surplus
keyboard to a full-size TS1000/2X8 1 console.

...as easy as stringing wire on a fence.

® Dc'sand Don'ts for selecting a surplus key-
board.

® Benus for the "pro" - Schematic Diagram of
Computer

MULE Electronics 05°
Dept. 310 9
444 Lincoin Blvd

venice, California 90291

*Add $1.50 F&H. Californiaresidentsadd 6.5
tax. Money-back guarantee, of course.
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RADIO SHACK
TRS-80’s™

We offer Special Discounts, Free Shipping
and a Toli Free Order Number

1.800-531-7466 ToLL FREE

Pan American
Electronics

Dept. P.E. - 1117 Conway Avenue
Mission, Texas 78572
(512) 581-2766 Telex 767339

CIRCLE NO. 101 ON FREE INFORMATION CARD

R.LS.T. Inc. ANNOUNCES

SPEECH
SYNTHESIZER

Phrase Finder Program '$5. VALUE FREE™
Speech Synthesis Manuad “$10. VALUE FREE

Apple ii, i1+
TRS80 Modeis |, ill
Commodore 64, VIC 20
Z2X80/81 and TS1000
Regularly $89.95
Now Only $59.95-$4.00'sh/hd.

Complete or Starter Kits Availabie
** * 10 Day Money-Back Guarantee * * *
Sendcheckor M.O., COD add $1.50to: R.L.S.T.Inc.,
Dept. G 1083, P.O. Box 499 Ft. Hamilton Station,
Brockiyn, NY 11209 212-259-4934.
N.Y.S. RESIDENTS ADD 8%% TAX.

CIRCLE NO. 104 ON FREEIINFORMATION CARD
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POWER LINE PROBLEMS?

LEO ELECTRONICS, INC.
8921 S. Sepulveda » 208
Los Angeles, CA. 30045
(213) 641-3101  (800) 421-2418
TLX: 664-688 Interline LSA

LOOK!!

SPIKE-SPIKERS:«. . .The Solution!

Minimize equipment domaging spikes and conducted RF noise
to or from sensitive equipment. Tronsient surge protection
plus low poss RFE hash filtering. Alf units 120V 154

=)

LOW PRICES

MINI Il $44.95

Woll Mount With well over 135 new and exotic peripherals HAMS
N and software ltems, you're sure to find what you 4116 {200ns}
3-stage filter need for business, personsl, or fun TS1000-ZX81
= 4116 (150ns)

2 sockets 4164 {200ns)

4164 {150ns)
2114 {200ns)
6116P-3

MICROPROGESS!
2:80A
8080A
8085A

to1
megabyte, Mass Storage, Keyboards, Small &
Full Size Printers, Talecomputing, Books and

QUAD Il $59.95 Technical and other

" numerous to mention here. Our software fine i
Woll mount. Dual 3-stage filter

4 sockets & light

0 mh =
AN O

TMS 2716
2732
2532
2764

'wuohg
haprisys]

heavy with Business, Personal, Technical, and
Educational tittest If you like games, we have
nothing butthe best. This catalog carrles in-depth
and educational describtions as well as photo:

r TN graphs and lllusirations. Write for your free coPy
; today!
o d

E. Arthur Brown Company
1702 Oak Knoll Drive
Ph: 612/762-8847 )

C A-mh—=
298

DELUXE $79.95
Dual 5-stoge filtered
ckts. 8 switch sockets
main switch, fuse, light
Kalglo Electronics Co., Inc.  Order Foctory Direct oEe
65 84 RuchRd., Dept. C E' 215-837-0700 Atexandria, MN 56308
Bethiehem, PA 18017 N
Out of Stote
DEALERS INVITED 800-523-9685
PARes. Add 6% * COD odd $3,00 + Shipping

REGULATORS

ALL 75
TO-220

LIPS
O~
Swo

TERMS: Check, Visa, Mastercard. Call for C.0.D
U.S. Funds only. California residents add 6%% sales tax
SHIPPING: Add $2.00 for Ground and $5.00 for Air
ALL MAJOR MANUFACTURERS
ALL PARTS 100% GUARANTEED

Prices subyect 1o Change withou! nohce

CIRCLE NOs105 ON- ETNFORMATION CARD CIRCLE NO. 107 ON FREE INFORMATION CARD

Put 64K CP/M 22
in your TRS-80
Model III.

Our plug-in Shuffle- J] R
board il comes with 16K T
and gives you the full
power of 64K CP/M 2.2,
the industry standard
operating system.
Tap into over 2,000 off-the-sheif business programs
such as dBASE il, SuperCalc, WordStar, etc.
READ/WRITE and RUN software from Osborne,
Xerox, Superbrain, Kaypro I, HP 125 and TeleVideo.
You can even READ/WRITE IBM PC software for
CP/M 86
Simple to install. Shuffleboard Ill plugs into two
existing sockets inside your Model Il. No permanent
madifications. no cut traces, no soldering. You'll be
up and running in minutes. For only $299. Includes
MBASIC Interpreter. a software manual and a first
class user's manual. Coming soon: an 80 x 24
Video Board and a Floppy Disk Controller
See the Shuffleboard at your local computer
store or order directly from us. Credit card orders
shipped directly from stock. Sorry, no COD's. Free 12

page brochure. Call (415) 483-1008 S "! .’ .)
; r SMemory ‘}‘
MNEICNANE 10006 docitie orive S0 Leandio, ca pas?

Get more out of your
Apple with the MICRO

on the Apple Serles
Vols. 1,2, &3 $24.95

+ $2.00 shipping each volume

Each book includes more
than 30 programs —
all on DISKETTE

Machine Language Aids

COMPUTERS

TELEMARKETING
Works For You

1-800-841-0860

Call For Your
Discount Prices
Write For Free Price List
C‘ commodore ¢ EPSON

55” EMITH-CORONA
FRANKLIN o OKIDATA
€aGlLE « TRS-80

MICRO MANAGEMENT SYSTEMS
TELEMARKET DEPT. 1 2
2803 Thomosviile Rd. E. ® Coiro, Go.

1tO Enhancements
Runtime Utllities
Graphics & Games
Hardware & Reference
Information

To order totl free:
1-800-345-8112
In PA 1-800-662-2444
MICRO INK, Dept. CE

CIRCLE NO. 108 ON FREE INFORMATION CARD |

PROMPT DELIVERY! anp
TRY TO BEAT THESE IC PRICES:

MICROSETTE

5Y-inch DISKETTES
* Single or double sided, all double
density (SSDD, DSDD).
® Soft sector, reinforced hub.

DYNAMIC RAM
200 ns
150 ns
120 ns
200 ns
EPROM
250 ns
450 ns
450 ns
450 ns

STATIC RAM

CASSETTES
¢ Error-free computer grade. Computers & Electronics not
only sells itself at a nice profit, it
helps sell the hardware and soft-
ware in your store too. Because
it goes home with customers and
continues to influence buying
decisions long after f/ou’re closed

ITEM 10 PACK 50 PACK
SSDD $25.00 $100.00
DSDD 35.00 150.00
C-10 7.50 32.50
C-20 9.00 39.00
C-60 11.00 50.00
C-9%0 15.00 70.00
UPS SHIPPING INCLUDED

in Continental USA
CA Customers add taxes

6264P-15 150 ns
6116P-3 150 ns
2114 200 ns

Z80A FAMILY
CPU, CTC, or PIO
DART
DMA or SI0/0

for the day. Let’s talk now.

CALL COLLECT:
(212) 725-7679

Or write:

MasterCard VISA or UPS CASH COD

Prices 7/15/83

Factory New, Prime Parts

MICROPRCCESSORS UNLIMITED
24,000 South Peoria Ave
BEGGS, OK. 74421

(918) 267-4961

Prces sutsect 1o change. Call lor volume prces. Subyect 1 avarlable quanies Shopng &
[

gh

MICROSETTE CO.
475 Ellis St., Mtn. View,

CA 94043 (415) 968-1604

CIRCLE NO. REE INFORMATION

m Ziff-Davis Publishing
One Park Avenue
New York, NY 10016

Minimum order. 10 copies. We pay all shipping costs
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+ SELL VIDEO GAME SOFTWARE »

...Spare Time to Friends and Nelghbors
Make $50—5100—5200 Per Waek

NO MONEY NEEDED TO START
N Minimum Order e No Risk » No Age Limit
Bucome a Part-Time Video Game Dealer. Buy ali the new
Video Game Software at Low Dealer Wholesale Prices.
gExamplu WIZARDRY, retail price $49.95, your cost is
49.95. You sell at $34.95 and make $5.00 a game —
your customer saves $15.00). No money needed lo
start! Sell ATARI VCS, 52 0_ 400/800; COLECO,
INTELLIVISION, APPLE, COMMODORE, TRS-80. T.1.
ofc. Be the first Osaler in your area.
Limited Offer—ACT MOW for Special Dealer Kit — only
$4.95. Ogaler Kit Includes everything you need to
started — Order Forms, Contidential Dealer Prices, Sa es
Manual, Ad Kit and much more! UNCONDITIDNAL
GUARANTEE or Full Refund.

MAIL $4.95 T-O-D-A-Y TO:

L GAMES

DEPT. CE2, BOLTON, MASS. 01740

OR CALL:
(617) 897-5555

CIRCLE NO. 116 ON FREE INFORMATION CARD

COMMODORE
OWNERS!

New Release From
Home Software Co.

FILE MASTER-PLUS
EXTENDED ALL-PURPOSE FILING PROGRAM
e flexible file design
completely menu driven
- cue/response oriented
selective totaling
selective printing
easy data modification
‘stor search’ accessing

49.95 TAPE - 52.95 DISK

FREE BROCHURES
Home Software Co
P.O. Box 206
Bridgewater, VA
(703) 434-8418

for useful home software

CIRCLE NO. 118 ON FREE INFORMATION CARD

TRS-80

w—= COLOR
—— COMPUTER

Quality Software on:
e DISK
e CARTRIDGE
e CASSETTE

Send for our free catalog
clip and mail

Econ Box 10234
4 Austin, TX 78766

Systems (512) 837-4665
Name

Address

CIRCLE NO-114 ON FREE INFORMATION CARD

GET THE MOST FROM

YOUR VIC-20/C64

CASSETTE INTERFACE

M

THE MODEM INTERFACE

CHARGE OR COD ORDERS CALL

1-800-227-3800

ASK FOR OPERATOR 225

E—. ;PO BOX 12309 DEPT(C,J
E. E seatTie, wa 9811
MICRO_TECHNOLOGY (206) 236 BYTE

CALL OR WRITE FOR DEALER INFORMATION
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64K INSIDE!!

T/51000 —

No wobbies!
No bulky add-ons!
No fear of crashing it bumped!

The 64KT and 64KZ are 64k of user transparent
memory which mount INSIDE the TS1000 or ZX81
{respectfully)

Ininstalis in aminute with NO soldenng. and easy to
tollow instructions. Of, if you prefer get the memory
you want in a kit that you can put together, all the
parts needed are included

The 64KT ~ TS 1000 witrh ser. no. pretix F or P
The 64KZ - TS1000 with ser. no. T or D or ZX81

64KT or 64KZ 115.00
64KTK or 64KZK (kit} 190.00

To order, send the part number you need. and
check or money order (add 4.00 for shipping and
handling} to:

INDEPENDENCE RESEARCH
P.O. BOX 1497
OREM, UTAH 84057

CIRCLE NO. 120 ON FREE INFORMATION CARD
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GOT ATS-10007
GET STARTEDWITH
BOSS SOFTWARE

6 3

CASSETTE PROGRAMS FOR THE

TIMEX 1000/1500 COMPUTERS
GAMES, BUSINESS, EDUCATION, TUTORIAL

START YOUR OWN SOFTWARE COMPANY ON A SHOESTRING
DUPLICATE 1 TO 50 CASSETTES WiTH THE DIGITALIZER
AMPLIFIED CLEAN COPY OUTPUT, INEXPENSIVE. PROFESSIONAL
CASSE TTE DUPLICATING EQUIPMENT
AND WE SHOW YOU HOW

WRITE FOR FREE CATALOG

EULYN ENTERPRISES
4N 650 RIDGEWOOD
BENSENVILLE, IL., 60106
(312) 832-1599
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Now we can make any computer
sing as well as talk, for only $219.

As featured in Ciarcia’s
- Circuit Cellar
8.2 ‘BYTE Magazine.
TR 8 5
a2t u,* Ll September

October 1982

Microvox.
MICRQVOX 15 a cc we‘ey'c'” ained pro
e quality text-to-speech synthesizer MlCR(“" )X
may be eas!ly intertaced to any computer. modem
RS-232C serial el output device
+ 6502 Micropl ased text-10-Spe thm

+ SC-0'A phonei d speech synthes

ot

+ 3000 cha bulte

« RS-232C and paraliel port interfaces

- On board power supply

« Music and sound eftects capability

MVC1 Microvox Assembled & Tested $299.00
MV02 Microvex, complete kit $219.00

To Order: Call Tol| Free
1-800-645-3479
InN.Y. 1-516-374-679
Q MICROMINT. INC
561 Wiliow Avenue
Cedarnurst NY

CIRCLE NO. 118 ON FREE IN

WE EXPAND THE USE OF YOUR

TIMEX SINCLAIR COMPUTERS

INTERCONTROLLER Fully programmable
controller for home, office. lab. and
workshop $99.95
SOFTBOX ~Expansion port ntains 4 software
selectable cartndge connections

tneeds Ribhon Conn $59.95
FLEXIBLE RIBBON CONNECTOR No more
system crashes caused by RAM, computer
movements $24.
DATA COMMUNICATION PACKAGE 0-300 BAUD

Modem RS23?2 Interface cable $197.95
PRINTER PACKAGE 9 Punter interface
able $299.95

QSAVE 16 imes faster Loading Saving $37.95
MCODER BASIC 10 MACHINE code

compiler $18.95
ASSEMBLER DEBUGGER with a comprehensive

$18.95
DISASSEMBLER Pl .q Cartridge

e \bb $34.95
STOPPER Bveak through any MACHINE

ode sn $18.95
Shipping ana Handhing tor QSAVE $4.95
For each Package $9.95

To order or to receive a FREE brochure of our full
iine of software and MEMOTE CH products please
all or write to

INTERCOMPUTER INC.

PO Box 90 Prudential Center
Boston. MA 02199  Te! (617) 738-5310

CIRCLE NO. 121 ON !EEE INFORMATION CARD
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MODULES FOR

TIMEX-Sinclair

NEW MD-2 DIRECT CONNECT
$119.%Kit
MODEM ...
with New SMART Menu Driven,
SOFTWARE Included FREE
® Send & Receive Programs by Phone
» Copy Information Into Memory, Print It, Review
1t. Save It On Tape. Send Text From Memory
« Use Timex 2040 Printer or Any RS-232 Printer
® RS-232 Printer Port Provided
® No Extra Memory Required, But With 64K
Memory You Can Store Up To 60 Full Screens

RS-232 Printer Interface $59 * Kit $69.*° Ass
BB-1 Controi Module. 8 Relays 8 TTL Inputs $63

UM-64 64K Memory
Battery Backup, Prom/Rom Socket, Reset Sw. Plus
Exclusive Feature. Copy the Timex Rom into the 0-8K
Area of Ram, flip a Sw & operate out of RAM.
MODIFY it to suit your needs. Add new commands.
§119.% Kit $129.% Assembled

Gorilla/Banana Printer Discounted to only $239.%
See "Leading Edge” Ad in this magazine

BYTE-BACK CO. Rt. 3 Box 147 Brodie Rd

Leesvilie. S.C. 29070 Ck. COD VISA M/C AMEXP
Ph. 803-532-5812 Add $4 95 shipping to all orders

10 day money back guarantee plus 90-day warranty

CIRCLE NO. 122 ON FREE INFORMATION CARD

Radio Shack and TDP-100

(" N
=
cOLTH
GAMES ¥

W HOME & work W

@ W PROGRAMMER #10s W

pepyt™

Dealer inquiries Invited

Box 668 ¢
6809 Speciaiists  Encinitas, CA 92024
(619) 436-3512

[ 15 3 1ragemars ol

( COMPUTERWARE ®
vy

BUSINESS
SOFTWARE
PACKAGE

*59
Reg. 5159
Features:
« Accounting Ledger
* Inventory Control
* Letter Writer
= Mail-Out

For Ti1-99 VIC-20
ATARI COM-64
Toll Free 1-800-221-7171
In Ga. 1-404-925-4686

BIZWARE, INC./5014 Hwy. 29/Lilburn, Ga. 30247
CIRCLE NO. 127 ON FREE INFORMATION CARD
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PROBLEMS ?

GET A Z-DUBBER

Because of the great varnation in cassette recorders used with the
2X80/81/TS1000 (some 1n very poor shape). you may be having a
hard time loading cassette programs The (Z-Dubber) connects be-
tween the cassette recorder and the computer and s circuiiry p
duces a much better signal forthe cormnputerioread The (Z-Dubber
also ailows you 1o connect two casselte recorders together to make
pertect backup coples The Z-Dubber can be yours for $31 95 pos|
paid Add 52 80 for shipping outside the US, Canada or Mexic:

CHARGE OR COD ORDERS CALL

1-800-227-3800

ASK FOR OPERATOR 225
Wr_§ PO BOX 12309 DEPT,
E lz SEATTLE, WA 98111 CJ
MICRO TECHNOLOGY {206) 236-BYTE
CALL OR WRITE FOR DEALER INFORMATION
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VIC

VIC 20 $24  $100.00
VIC 64 $595°  $39700

DATASETIE $69
VIC PRINTER $380
GORF $36
SNAK MAN 18
SERPENTINE $36

AND MUCH MORE!
® Discounts on Large Orders

o MasterCharge and VISA  1.a
Accepted
FREE CATALOG

Nome
Address
Zip
Cougar Computer Systems
1319 Bailey Ave Add 3%

Buffalo, NY 14206 for
(716) 8950672 Shipping

CSRCLE NO. 125 ON FREE INFORMATION CARD

SAVE 90%

YES you can save up to 90% on a
computer system for home or office.

68000 microsystem (8MHz) with
128KB & three RS-232C ports,
$252.00

8086 microcomputer with 128KB &
three RS-232C ports, $204.00

Floppy Interface as little as $60.00

Also Z80A-B080A systems, CRT's
Monitor Roms & parts

FREE CATALOG

DIGATEK CORPORATION
SUite 7

2723 West Butler Drive
Phoenix, Az. 85021

ROLL-YOUR-OWN TECHNOLOGY
AND SAVE A BUNDLE

CIRCLE NO. 128 ON FREE INFORMATION CARD
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6020 Donlphsn

UNIPROM

At 2
THE VERSATILE EPROM HANDLER

«Reads programs 2704, 2708, 2758, 2508, 2516.2716 (1supply

2532. 2732. INTEL'S 2732A and the 87554 (INTEL/NEC)

»Reads/erases/programs Hitachl 48016 EEPROM'S
*No personailly moduies required

»Ali signalsareS-100 compatible (canadeptiomosiolherbusas
»Port mapping occupies NO memory space
*Bus Clock rates exceading 6mhz

= All sottwars is 8080/8085/Z80 compalible

» Soltware “user” triendly

® All soltwsare is tully CP/M & CDOS compatibie

Bosrd (ALT) with extensive documentation $199.00
Disk sottware (8" or NORTHSTAR 5.25") $38.00
EPROM-bssed software with source lisling . $55.00
Expansion console. 24 pin $50.00

o - ®
Featured in July, August ‘82 Microsystems

(S CER -TEK

(915) 5616687

SUPPLY CORP

Calculalov ;, '
from 3M / Cud
477 E Bunterteid Rd

Lombard. IL 80148 Q

I 800-323-1872 I8 worth
remambering, it'
IN'IL (312) 963-0136 worm 3w dukotis.

STOCK UP ON HIGH QUALITY 3M DISKETTES AT UNBELIEVALBY
LOW PRICES DURING THIS SPECIAL OFFER!
Price Ea. (10 Por Box)

Description

54" Single Side, Double Density

5% Double Side. Doubia Densry

5%’ Single Side, Quad-98TPI

5%’ Double Side, Quad B6TPI

8’ Single Side. Single Density 445
8° Single Side, Double Density 556
8" Double Side, Double Density 710

5%’ and 8' Head Cleening Kita 33:!!

Authorized Distributor

= i )
leo.m-non Processing Products m "N E

Mastercard, Visa, C.O.D. or NET 30 days with Approved Credrt
All diakette® will ship the same day via UPS, UPS charges will be sdded
1o your invoice. Diskattes are packaged in a 2 piece re usable storage
box All products ara 100% guaranteed arror free

Call for a free copy of our full line Catalog!

COMPUTER MART

FORMAT
2” X 3"

PICTURE YOUR AD HERE!

NEXT CLOSING DATE:
SEPT 23

El Peso. Tx 79932
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SINGLE-CHIP
MICROCOMPUTER

BOARD & KITS

8048/8049/8050/8748
8035/8039/8040/8749
8031/8051/8751

65110/6500/11/12/13

65110/65410

Boards from $24.95
Kits from $55.95

TECH STAR LABORATORY
Suite 504C
1701 N Greenville Ave
Richardson, TX 75081
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A /D 8chonneis * D/ A 8 chonnels

i - - E % A
APPLY YOUR MICRO TO ANALOG
SIGNAL PROCESSING & CONTROL
Connecls 1o . processor buss of most ZBO & 6502
computers including Timex. TRS-80. Apple. CBM 64

Our pin rearrangement teature eases interfacing
FAST: 200.000 samples per sec wih ZBOA

EASY TO PROGRAM: One PEEK chooses the chan
nel, starts conversion & gets dala. Routines provided
SOFTWARE AVAILABLE: FFTinZ80.256 pointsin
one second storage scope for Timex

LOW COST: Assembled & tested $195. Cabte $15
Please call or write for free catalog.

p——
(ompu-ter,dgnhnuum

301 Sixteenth Avenue

San Francisco, CA 94118 (415) 752-6294
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® ATTENTION! o
Superstars of theFuture

As afirmrepresenting such fine
artists as: Harry Blackstone,
Jimmy Walker, Rupert Holmes,
Richie Havens,Sherman Hemsley,
Beatlemania,Blood, Sweat&Tears
and many others, we have
realized that the
INCREDIBLY TALENTED ARTISTS
of the software industry desire

and need expert representation.

Whether you have already received acclaim or are
a budding new artist, please call or write s0
that we may discuss your potential further.

Contact: Valerie Koob  Ass‘t, to the President
Software Superstars Management
Div. of Spotlite Entertainment Enterprises,Lid
221 West 57th Street. New York, N.Y. 10019
(212) 586-6750 TELEX 640552 SPOTLITE NYK
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Music
Teacher
inaBox?

To get ahead

in music, you need to

know music theory. PAIA's

- Chord Computer helps you
\inderstand both music and

keyboards better by cramming the
eguivalert of pages and pages of music

theory into a compact, calculator-style package.
The Chord Computer is easy to use. Simply
select a chord letter, and the Chord Computers LCD

31-key piano keyboard display will show which
notes to play for the selected chord. Press another
button to choose sharp, flat, mzior, minor, aug-
mented, diminished, 6th, 7th or 9th chords — includ-
ing inversions. The Chord Computer can also dis-
play complete scales for all keys, or even transpose
them at the touch of a button.

Serious about music? The Chord Computer
could be the best investment you'll ever make.
only $59 95 (+ $2.50 postage/handling) Order yours today

CHARGE TO \ISA ORMC TOLL-FREE
1-8U.) 654 HbhHT 9am 1o 5PM C51 MON FR)

Ask for your free PAIA catalog.
Direct mail orders and Inqulries to: Dept.10-P

BA Electronics, Inc.

1020 W. Wiishire . Oklahoma City. OK 73116 (405)843 9626
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@Y
0  KCS

ELECTRONICS

CORPORATION

SEMICONDUCTOR PARTS & PRODUCTS
FACTORY PRIME
DEVICES INCLUDE:
Capacitors — all types
& styles « Chokes &
Coils * Cennectors

Digital & Linear IC's
Hardware & Accessories
IC Sockets *« Memory
Resistors — fixed &
variable * Transtormers
Transistors & More

MANUFACTURERS SUCH AS: Motorola, National,
NEC. J.W. Miller, Texas Instruments and more!

WE STOCK & SUPPLY DEVICES FOR: OEM's,

Distributors. Hobbiests, Magazine Projects, Engineers,

Schools. Technicians & You!

Send for FREE Catalog or Call:
(602) 274-2885 ..o 27 5506
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$1,250.00

FRANKLIN
SYSTEM

SYSCOM |i (Apple Compatible) S 550

APPLE lie SYSTEM $1.675
FRANKLIN 1260 $1.599.
*"APPLE TYPE DRIVE $ 180.
128 K Card $ 250
GEMINI 10 $ 300

FREE BROCHURE

""WE WILL BEAT
ANY PRICE!!

SOFTSELL SYSTEMS

P.O. Box 18928

Philadelphia, Pa. 19119

Visa. MasterCard preferred or C.O.D
Apple is a trademark of Apple Computer

=
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TRS-80

COMPUTER
DISCOUNTS

® Factory Direct

® Best Prices Anywhere

® No Out-of-State Taxes

® 100% Radio Shack Warranty

® Free Price List
® Authorized TRS-80

SCOTT TASSO
ASSOCIATES

175 North Delsea Drive
Vineland, N.J. 08360

800-257-0426
NJ 609-691-7100
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GLOUCESTER
CArPUTER

PO/ G, alt features of Promqueen less mimic mode.
Software enhanced to include EPROM QC utilities, RS-
232 communication, printouts. 28 pin ZIF socket.
Reads, edits runs and

programs all 5 volt

2500 and 2700 series

EPROMS plus variety

of EEPROMS all with-

out personality mod- %/54

ules. Commodore C-

64 host computer.

inquire about the

mimic mode capabil-

ity in our VIC Promqueen. $299.00
ROM Packs Industrial quality circuit cards are
socketed, solder masked, fully bypassed, and in-
clude a ground plane for low noise operation. in-
cludes 1 EPROM. 8K & 16K models for VIC-20 and
C-64. Specify 2732 or 2764 EPROM type. Molded
plastic case. $39.00

GLOUCESTER COMPUTER

1 Blackburn Center, Gloucester, MA 01930 617-283-7713
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Tele Video *Users!

TEACH YOUR TELEVIDEO* WORDSTAR !

TV2000 PRICES SLASHED!! NOW $179!!
(was 5220)

FEATURES

* 32 WordStar* commands

* The Power of a dedicated word processor
* No loss of TeleVideo* attributes

* Soft switch activated

* Cuts WordStar * learning time to an hour

INCLUDES

® Microprocessor
* 46 Keycaps with WordStar * legends
* 45 Page WordStar * manual

WordTechSystem
953 Mountain View Dr.” Suite 114

Lafayette, California 94549
(415) 254-7747

TRADEMARKS WORDSTAR MICROPRO
INTERNATIONAL
TELEVIDEO TELEVIDEO SYSTEMS. INC.

REE INFORMATION CARD
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TRS-80+ MOD |, lll, COCO, T99/4a Shelf

TIMEX 1000, OSBORNE, others

GOLD PLUG - 80 Conscious?

Computers& Electronics

Eliminate disk reboots and data loss due to oxi- ADVERT'SERS |NDEX
dized contacts at the card edge connectors. Now you can orglnize
GOLD PLUG 80 solders to the board edge con-
nector. Use your existing cables. (if goid plated) your Copies of RS no. ADVERTISER PAGE no.
~ [ ]
GOLD PLUG 80 Mod | (6) $54.95 L el > G 50 Active Electronics .. ... ......... 105
mvbgagfg (mO? U 13-3: o“ll) llttr&&EleLt ronics 15 Air National Guard ... .............. 59
IVIQU. nnectors . .
; 3 All Electronics Corp. . .. ........... 113
COCO Disk Module (2) 18.95 :
Ground tab extensions 1.00 Now your rpagazincsyean be a 35 Apple Computer. . .............. 32-33
Disk Drives (all R.S.) 9.95 handsome addition to your decor, 55 ETOCH M. . ¥ . . Flais e ¢ 990 m AP 103
Gold Disk Cabie 2 Drive 29.95 i i
e s o well organized, and easy to find,
GOLD PLUG 80 Mod lll (6) 54.95 thanks to these durable library-
mrr;ﬁrsxonvepabm 29.95 quality cases or binders. They're Cc&nD Electronics................. 98
vea Shipp?ig;"]’“;go“ Can/M;;?;;s. made of luxury-look leatherette 8:a55|lf|eccjj :\dvgmsm? ....... .118-128
| Foreigns. TEXAS 5% TAX over high-quality binders board. Qgd Il
And both styles are custom- Electronics, Inc ............ . 46-49
E.A.P.CO. E e pAES ) 29 Commodore Computer . .. ... ...... .3
P.O.BOX 14 designed for this or any magazine 19 Communications Electronics. . . . . .. .. 5
@®17) 4984242 HERTEXASTE2S  icivisa you save, with size, color, and 60  CompuServe.............. .. Cover 3
+ trademark Tandy Corp imprint selected by the publisher. 11 Computer Mail Order............... 78
FREE transfer foil included for
CIRGLE NO. 138 ON FREE INFORMATION CARD marking dates and volumes.
14 Digi-Key Corp. ............... 114-115
Magazine binders 44 Dokay Computer Products. .... 110-111
5 hOIfj youn issue§ o 51 Electronic Specialists ............. 104
M individual snap-in rods,
combining them 46 Global Specialties .............. .6

into one volume.
$7.95 each; 3 for
$22.50; 6 for $42.95.

Grantham College of Engineering ... 23

Mi £ 2428 HeathCo. ...............36-39,54-55
ixed titles OK for 65  Hewlett-Packard ................. 15
quantity prices.
41 IBMCoOrp. ... 17
[0 R ——— . 104
SELECT-ARAM{ _ff |
STANDARD FEATURES
e 21 Jameco Electronics. ... .......... 112
PEEET e oY FOR ATAR 22 JDRMicrodevices ... 108-109
(7 G > OOULES 400/800 ............
® ONE YEAR WARRANTY ON PARTS
o5 DY MONEY BACK GUARANTEE wﬁix‘;“.?:%'m“:x:’i_m.m:,
Py P e Lo Open-back cases '
T CEPTED 16K TRADE-S ACCEPTED . 800 store your issues for individual 20 LeadingEdge ................ Cover 4
Vi 20,15 & TARDEW ATARI 400 AND 800 ARE TADEMARKS ¢
5 SBumitoone. EuEcac S e reference. $6.95 each: 3 for $19.75; Lerna-Tronics, Inc. ................ 84
512-441-3202 PO BOX 43006 Austin, Tx. 78745-0001 6 for $37 50 MlXed tiﬂes OK fOf
7 quantity prices.
— 48 3MCompany ..................... 63
= ABVANCED PROCESSOR $YST] 30 Maxell................... .... Cover2
ﬂCHARGE ORDERS ONLY— McGraw-Hill ............... ... ... 69
CIRCLE NO. 139 ON-FREE INFORMATION CARD for your convenience PHONE 24 HRS. 31 Mclintosh Laboratory, Inc. ......... 84
TOLL-FREE 800-526-0790. Memotech w. . ww ma wsmsm b i man . 2;
In NJ only 201-540-0445. Memtek Products. . .................
[ — e USE THIS COUPON o s —
Computers & Electronics National Technical Schools. . . ... 26-29
P
P.O. Box 5120, Philadelphia, PA 19141 Netronics, R&D Ltd. ........ .. 113
I P!
- A 17,53 NewHorizons................... 1,91
Please send: [ | Cases Binders I 2 2
$50 EaCh I TITLE QUANT I 75 Novation,Inc. ..................... 19
$40 dln d Computers & Electronics: NRISChools ... ........... .. 811,87
Cillyad S) I (Other): I 40 Protecto Enterprises 101
Order in Ones or Thousands OETEREEER R e S0 4 | 40 ProtectoEnterprises. ... Y
The SC-01A Speech Synthesizer is a compietely I per order for post. & handling. Outside USA I Radio Shack 41,107
selt-contained solid state device. This single chip add $2.50 per unit ordered. Send U.S. adioshack ................. )1
phonetically synthesizes continuous speech of I funds only. I o
et Scientific Systems . .. ... e .. 102
unlimited vocabulary I [J CHARGE (Min. $10): O VISA I . s],:?:cl(l;z ystems s
Computer interfaces and text-to-speech algorithms ] American Express (] Master Charge 1 | 20 2MEEMO--vvverenriens ..
also available for product deveiopment. I P 9 I 16 SweetGuminc. .................. 102
Micromint is the largest U.S. distributor of the Card #
SC-01A. Call us for a price quate. I Exp. Date I
Call 1-800-645-3479, in N.Y. 1-516-374-6793 ) 39 TabBOOKS ... ..o . 93
MICROMINT INC. I Signature — I 42 T 81 NG 55 5 6 A e 75 9 106
561 Willow Avenue Print Name 82 Tektronix .......... By . PP . e 67
Cedat S NIANISTE I P I 74 YieldHouse, Inc. ... ... ... .53
re:
[ Q== , .
I City/State/Zip I
Soopmg & handi PA residents add 6% sales t I
shipping andiing * PA residents a: sales tax.

r
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LAST NIGHT, 39 MUSICIANS HAD A
COMPUSERVE CONFERENCE, SO DID 31 M.D.S,
49 SPORTS FANS AND 640 APPLE POLISHERS,
AND NO ONE HAD TO LEAVE HOME.

The Electronic Forum,
Cheaper than Long Distance
and Much More Rewarding.

Every night on the CompuServe
Information Service, professional
and social groups discuss a wide
range of subjects. From what’s new
in medical technology to what’s
nouvelle in continental cuisine.

And every day more computer
owners who share a common
interest are discovering this exciting
new way to exchange ideas and
even transfer hard copy data.

And besides electronic forums,
they leave messages for each other
on our national bulletin board,
“talk” informally on our CB simulator,
and communicate via CompuServe’s
electronic mail.

But best of all, in most cases,
CompuServe subscribers get all of
these state of the art communications
options, plus a world of on-line
information and entertainment for
the cost of a local phone call plus
connect time.

To become part of this flexible
communications network, all you

Circle No. 60 on Free Information Card

need is a computer, a modem and
CompuServe. CompuServe connects
with almost any personal computer,
terminal, or communicating word
processor.

To receive an illustrated
guide to CompuServe and learn ho
you can subscribe, contact or call

CompuServe

Consumer Information Service. PO Box 20212
5000 Arington Centre Bivd . Columbus. OH 43220

800-848-8199

In Ohio call 614-457-0802

An H&R Block Company
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BUY A BANANA. SAVE A BUNCH.

Meet the Banana,”the very
tough, versatile, portable, and
reliable dot-matrix printer from
Gorillal”

At $249.95 retail it’s an ideal
and inexpensive companion for
personal computers like Apple”
(or Apple“look alikes”such as
Frankhn®or Albert®), T1,
Commodore, TRS-80,"Kaypro,
Timex,” Osborne, etc.

After that, it’s merely com-
parable to other printers that can
cost up to three times as much:
10" carriages (to handle standard
9'," paper ), 80 columns, graphics
capability, 10 characters per inch
(expandable to 5 cpi) draft-quality
print (for perfectly acceptable
form letters, data processing,

business reports, etc.) tractor
feed (for precise alignment and
quick loading), parallel or serial
interface (take your pick), self-
inking ribbon cassette (for long
life and easy installation), 10
portable pounds in weight, and
compatibility with so many of the
most popular personal computers
on the market.

Plus its printhead features a
unique single-hammer design that
eliminates a lot of moving parts, to
eliminate a lot of annoying repairs.

That’s the Banana: silly name,
serious service. It’s everything
the expensive dot-matrix printers
are ... .

Except expensive.

Leading Edge Produets, Inc., 225 Turnpike Street, Canton, Massachusetts 02021
‘Toll-free: 1-800-343-6833; In Massachusetts (617) 828-8150. Telex 951-624.

No. 208
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