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Maxell guarantees safe passage.

A lifetime warranty. And manufac-
turing standards that make it almost
unnecessary.

Consider this: Every time you take
your disk for a little spin, you expose
it to drive heat that can sidetrack data.
Worse, take it to the point of no return.
Mazxell’s Gold Standard jacket construc-
tion defies heat of 140°F. And keeps
your information on track.

And Mazxell runs clean. A unique
process impregnates lubricants through-
out the oxide layer. Extending media
and head life. How good is Gold?
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Maxell's the disk that many drive manu-
facturers trust to put new equipment
through its paces. It's that bug-free.

So you can drive a bargain. But in
accelerated tests, Maxell was an
industry leader in error-free perform-
ance and durability. Proving that if
you can't stand the heat you don't
stand a chance.

maxeill.

ITSWORTH IT.

Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074 201-330.8020
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INTRODUCING HAVAC.
THE NEXT BEST PERSONAL COMPUTER

If you're buying a personal —
computer for the first time, you don't
need the biggest and brightest to
begin with. o

Think simple. =T

Sensibly priced. '

Less than $850. e I o

Of course, you'll want some = . '
initial training to get you started.
The Havac comes with its OWN s
disk operating system and “Irain- '
ing” software like Typewriter, Calculator and Havacom for communi-
cations. And once you've mastered the basics, you can use software
from the largest selection in the world.

Apple® Software.

Game- like computers that are comparably priced can't offer
software like Havac can. But if games are your bag Havac has a Joy-
stick/Paddle port. And a port for RS-232C, «

Parallel/Serial printer or an additional disk
drive. Which we also make. Havac already
has one disk drive built in.

So, if the biggest and brightest are beyond f =
your budget, take a look at The NEXt Dest Personal
a Computer. (—,_ The Havac from

]'u;'!n}]‘l
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7 4 774 757 i)  MICROSCIL

RSRRESY. FENR M AV S R Ask your

dealer for a simple demonstra-
tion or write: MICROSCI, 2158
Hathaway, Santa Ana, CA 92705

(714) 241-5600.
Circle No. 7 on Free information Card u o S C '

MICROSCI

s 1 registered Trademark of Appie Computer Inc A Standun Company

“Bult-1n. 164K disc dif HEHOM . 40 column/24 line screen. 28( x 192 dot color graphics. 4 cursor kevs and 2 special funcuon kevs Compact and transportable. Made In America.




What would Cezanne say to an
electronic orange? Surely Van
Gogh would go for some flowers
painted in phosphors (those glow-
ing things in your TV screen). And
you bet Beethoven would be blown
away by a computer synthesized
symphony

Too bad. They were all born too
early But luckily you werent. Be-
cause Atari makes several home
computer products to help you
create all these things and more.

First, there’s ATARI Paint® the
program that turns the joystick you
already own into a computerized
paintbrush that helps you explore
the fascinating world of computer
art.

Get the magic touch with
Atari Touch Tablet.

The ATARI Touch
Tablet with Atari-
Artist™ software
cartridge turns

your TV into a
magic palette of
128 dazzling colors.
The Touch Tablet works a
little like an electronic slate. Hook it
into any ATARI Computer and what
you draw on the tablet will in-
stantly appear on your TV screen.
You can draw on the Touch Tablet
with the unique electronic stylus
that comes with it—or even with
your finger.

And all the on-screen com-
mands that control your Touch Tab-
let are labelled with simple sym-

Atari presents the

five greatest advances
in the creative arts
since someone put

72 crayons inone box.

bols as well as words. So everyone
from preschoolers to grandparents
can create without going near the
keyboard.

Atari Light Pen lets you
write right on the screen.

ATARI Light Pen with Atari-
Graphics™ software cartridge is
among the best tools available for
teaching hands-on computer cre-
ativity. To draw circles, rect-
angles, or simply fopl around with
freehand sketching, just press the
pen to your TV screen and VOILA
...Atrail of sparkling color tollows it.

You can fill in your sketches with
one or more of 128 colors. Or
choose from over 2,800 patterns.

Roll over Beethoven,
AtariMusic is here.

Sure, Beethoven took music les-
sons. But even he didn't get the
head start you’ll get with
AtariMusic™ [ or AtariMusic™ II.
And once you understand the

basics you'll be ready to move up to
ATARI Music Composer® and
create original compositions in four
part harmony!

All of these programs were de-
signed to get the best from your
ATARI Computer, including the
ATARI 800XL™ or the less expensive
ATARI 600XL™ Both machines give
you unsurpassed Atari graphics
and four sound channels. And
whether youTe painting with light
or composing .at the com-
puter keyboard, you can store el
your creation on the ATARI
1010™ Program Recorder
or the more sophisticated J
1050™ Disk Drive.

And if all that doesn't
convince you that our new
programs are a giant step beyond
crayons, consider this: the kids
will never write on the wall with a
computer.

*SuperBoots™ Sotware developed by Capital Children’s
Museum, Washington. D.C.. licensed by Reston Publishing

Company. Inc. © 1982 Reston Publishing Company. Inc.
All Rights Reserved.

e —

DISCOVER
WHAT YOUAND
ATARI
CAN DO.

©1984 Atar Inc. All Rights Reserved B A wamer Communications Company
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The new IBM DisplayWrite
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Litcle Tramp character licensed by Bubbles Inc., s.a.
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Series is here. Spread the word.

In 1980, IBM introduced the Displaywriter System.
Today, it's become the best-selling stand-alone text processor
in the world. One reason for this success ts the Displaywriter’s
tunction-rich software.

If you're looking for software like that, but working
on an IBM personal computer, you don't have to look any further.
Because the IBM DisplayWrite Series is here.

And it will put many of the features and capabilities of a
dedicated word processor to work for you when you're writing.

It runs in the family.

You'll find two word processing programs in this series:
There’s DisplayWrite 1, for IBM personal computers — including
PCjr. And DisplayWrite 2, with added functions for your PC,
PC/XT or Portable PC.

You'll also find DisplayWrite Legal, a dictionary of about
16,000 words that a lawyer might need to check.

And you'll find DisplayComm, which lets your IBM PC
send and receive text to and from other IBM PCs. If you're
writing at the office, this program could also let you send text
to an IBM Displaywriter down the hall. (From there, it could be
sent on to an IBM host computer for distribution.)

Some words on bigh function.

The DisplayWrite word processing programs give you the
time-saving features you'd expect from IBM. Justified margins,
centered lines and pagination, for example. You'll even have,
prompts and messages to help guide you along.

But there are also some features in DisplayWrite 2 you
might not expect. Like easy column formatting, four-function
math capability p/us a spelling checker based on a dictionary of
about 100,000 words.

Yet the biggest surprise of all may be the price*
DisplayWrite 1,** $95. DisplayWrite 2, $299. DisplayWrite

m\[\.egal, $165. DisplayComm, $375.

Where you can find all four:

Get more information about the IBM DisplayWrite Series at
S your authorized IBM Personal Computer dealer or IBM Product
| Center. To find one near you, call 800-447-4700. In Alaska or
" 4 Hawaii, 800-447-0890.

i Stop there first and get the last word.

Circle No. 41 on Free Information Card
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‘SETH R. ALPERT

EDITORI

SOFTWARE'S
NEW WAVE

Are you ready for a significant change in
the personal productivity software mar-
ket? You better be, because several new
products that have begun shipping
ought to stand the market on its ear,
with the end user being the ultimate
beneficiary.

These new products represent a major
advance because they integrate more
functions, each done better, than the last
generation of productivity tools. Three
that I have seen demonstrated are Frame-
work from Ashton-Tate (which we re-
view in this issue), Symphony from Lotus
Development Corporation, and Decision

: "_‘_,.5'-"—. i } 1 “

Manager from Peachtree Software. Each
incorporates its own window environ-
ment and word processing, spreadsheet,
graphics, and data management capabili-
ties. Other frills provided in different
combinations include terminal emula-
tion, micro-mainframe links, hooks into
the operating system (MS-DOS in each
case), and an underlying programming
language.

All three products look very good in-
deed. Not just taken as a whole—the in-
dividual capabilities stand up very well
on their own. While they are not up to
the level of top-notch stand-alone sys-
tems, they seem to have the right mix-
ture of ease of use and features for the
typical business user.

Pricing is very aggressive—3$695 each
for Symphony and Framework, and
$625 for Decision Manager. In fact,

ownersof [-2-3 will be able to upgrade to

Symphony for only $200! At prices like
these, think of the presssure that will fall
on those who market single capability
products. Who is going to spend $300 on
a dedicated word processor? Only those
who need very specialized, perhaps even
esoteric, features. Makers of stand-alone
products had better add very powerful
capabilities or lower their prices or both.
Either way, the consumer'wins.

I think these new products are becom-
ing available just when the buying public
is most ready for them. Spreadsheets, for
example, are pretty commonplace in
business. They have made their mark
and, in my view, a more sophisticated
market is coming to recognize their limi-
tations and will soon expect much more
from software. By integrating spread-
sheets with data management and word
processing as well as graphics, vendors
are providing far more complete and
convenient pagkages for the end user.

Another effect of the new software is
that its makers have dramatically raised
the stakes for new entrants to the pro-
ductivity software field. It is not just that
they are willing and able to spend a for-
tune on advertising and promotion. On
top of that, there is the enormous invest-
ment in man years by top software tal-
ent. Anything less than first rate devel-
opment talent and marketing savvy
won't cut it anymore.

Indeed, the windowing products that
were so widely heralded last year could
be among the casualties of the new gener-
ation of products. Such software pro-
vides an environment for integration
rather than an integrated environment.
For vendors of such products the eco-
nomics have changed. They will have to
convince you to buy a windowing envi-
ronment for $100 and a spreadsheet, data
manager, graphics package, and word
processor for $300 to $500 each, while
the competition offers its new integrated
package for $700. The single packages
will almost inevitably offer better inte-
gration and command consistency.

I can’t wait to use these new packages.
They look very capable and yet straight-
forward. And they will change the world
we compute in. o

Com

S LARGEST COMPUTER MAGATZINE

WILLIAM S. DAVID

Publisher

SETH R. ALPERT

Editor

PETER COSTA

Executive Editor

LESLIE SOLOMON

Technical Director

JOHN R, RIGGS

Managing Editor

ROBERT LASCARO

Associate Art Director

JOSEPH DESPOSITO

Technical Editor

JOSEF BERNARD

Technical Editor

DANIEL GLADSTONE

Senior Copy Editor

ANDRE DUZANT

Technical Hlustrator

JEFF NEWMAN

Editorial Assistant

AMY MADWED

Art Assistant

‘ Robert Vanek. Suite 1400, 180 N. Michigan Ave.,

Contributing Editors: Sal Libes, Forrest M. Mims, 111, -
Barbara E. McMullen, John F. McMullen

Editorial and Executive Offices
One Park Avenue, New York, N.Y. 10016.
212-503-3500

Advertising Sales Offices
New York
Ken Lipka 212-503-5029
Midwestern

Chicago, IL 60601. 312-346-2600
Western

Janet Bish. 11 Davis Dr., Belmont, CA 94002. 415-
594-2290

Anne Abeln, 3460 Wilshire Bivd.,, Los Angeles,
CA 90010, 213-387-2100

Southeastern

Mark Browning, PO Box 81306, 251t Carroll
Ave., Allanta, GA 30366. 404-455-3430.

Consumer Computers & Electronics
Magazine Division

Larry Sporn  President

Jeff Hammond Vice President, Marketing

Carole Mandel Vice President, Circulation
Eileen G. Markowitz Vice President,
General Manager
Vice President, Licensing
& Special Projects
Vice President, Creative
Services
Jonathan D. Lazarus Editorial Director

Peter J. Blank Creative Director

Ziff-Davis Publishing

President Richard P. Friese; President Consumer
Magazine Division Albert S. Traina;, Executive
Vice President, Marketing and Circulation Paunl
H. Chook; Senior Vice President Phillip T.
Heffernan; Senior Vice President Sidney Holtz;
Senior Vice President Edward D. Mubhlfeld; Se-
nior Vice President Philip Sine; Vice President
Baird Davis; Vice President George Morrissey;
Vice President Rory Parisi; Vice President Wil-
liam L. Phillips; Treasurer Selwyn Taubman; Sec-
retary Bertram A. Abrams

Editorial correspondence;: COMPUTERS & ELEC-
TRONICS, 1 Park Ave., New York, NY 10016. Edi-
torial contributions must be accompanied by return

ostage and will be handled with reasonable care;
owever, publisher assumes no responsibility for re-
turn or safety of manuscripts, art work, or models
submitted.

The publisher has no knowledge of any proprietary
rights which will be violated by the making or-using of

any items disclosed in this issue.

Jerry Schneider

Herbert Stern

¥ Mamber Audit Bureau
ol Circulations

PHOTO BY STEVE BORNS

Computers & Electronics



THANKS To COMPU

SERVE’S

CB SIMULATOR,
“DIGITAL FOX” ACCESSED “DATA HARI”AND
PROCEEDED TO AN “AITARED” STATE.

The CB Simulator, where
CompuServe Subscribers can
Access Friends and Influence
People on 72 Different
Channels.

Just pick your handle and get
on line. From math to matrimony,
there’s always someone out there
who speaks your language. Friends
from all over the US. and Canada are
at it 24 hours a day. Talking tech or
just having fun. And if you've got a
secret, just use the CB Scrambler.

August 1984

Thatl fool the “lurkers;" those CB
“see it alls” who get their kicks

by watching. Or you can always use
the private talk mode for guaranteed
one-to-one conversation.

The CB Simulator is just one
of CompuServe’s many electronic
communications options that
include a National Bulletin Board,
Professional Forums and Electronic
Mail. Plus, there’s a world of on-line
information and entertainment all
for the price of a local phone call
plus connect time.

You can access CompuServe
with almost any computer and
modem, terminal or communicating
word processor.

To receive your illustrated
guide to the CompuServe Information
Service and learn how to subscribe,
call or contact:

Circle No. 32 on Free information Card

CompuServe

Cansumer information Service, P.O. Box 20212
5000 Arlington Gentre Bivd.. Columbus, OH 43220

800-848-8199

In Ohio cail 614-457-0802
An H&R Binck Company



COMPUTER » MONITOR »

DISC DRIVE » PRINTER « AND
SOFTWARE. ..

It’s all included with NRI at-home
training in Microcomputers and
Microprocessors. And only with
NRI training.

If you really want to learn
how to work on computers, you
have to learn how to work on
computer systems. Only NRI
includes a complete system with
your training. . .total training that
gives you hands-on experience
with computers, peripherals, and
software. Training that builds the
knowledge, skill and confidence
you need to become a computer
professional.

Get Inside the Famous TRS-80
Model 4 Computer

You’ll work with one of the most
popular computers ever designed.
Andexplore it inside and out. You’ll
learn programming techniques for
troubleshooting. You goinside to
expand its RAM from 16K to a
powerful 64K. You’ll even install a
double density floppy disc drive.

You’'ll become familiar with
computer languages...BASIC, the
most popular microcomputer pro-
gramming language, and machine
language for diagnosis and repair
work. You'll run software that
demonstrates computer operation,
even learn to do your own program-
ming. You’ll become proficient at

modifying programs to fit your busi-
ness or family computing needs

Add High Performance
Peripheral Printer

Only NRI gives you a total sys-
tem training by including the flexible
Gemini 10X printer as part of your
hands-on learning. Working with it,
you’ll get practical experience in
adding peripherals, learn mainten-
ance and servicing operations like
adjusting the printer head gap or
replacing the 100-million-character
head. You’ll learn how to create com-
puter graphics, change type faces,
even create your own characters.

Electronics comes 1o life on your
NRI Discovery Lab®. You set up
and modify prototype circuits,
demonstrate action of
components, gain valuable bench
experience in construction,
diagnosis, and repair of circuitry.
Cassette tal

operalion and professional use of
your meter.

Bite-size lessons build
knowledge and
understanding step by
step. Plenty of photos,
illustrations and diagrams,
clear, easy-to-follow text.

Professional 3¥: digit muitimeter
features liquld crystal display and
four key functions. Action Audio

And you’ll use it for hard copies of
important programs, business
records, and word processing.

Understanding You Build Only
Through Experience

You need no experience or
previous knowledge to succeed
with NRI. You start with the basics,
rapidly build on the fundamentals of

Built-in monitor displays up to 80
characters in six modes. Offers the
flexibility and capacity for easy word ~o
processing and spread sheet

programs.
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ks you through

Model 4 Technical Refer-
ence Manual enriches your
training with information
like programming
guidellines, special utilities
(subroutines), and
complete schematics.

Computers & Electronics



GIVES YOU
SYSTEM TRAINING

elactronics with bite-size lessons to
master advanced concepts like
digital logic, microprocessors, and
computer memories.
You’'ll reinforce this new under-
standing with hands-on, practical
demonstrations

August 1984

and experiments that give you real-
world experience and build almost in-
tuitive skills. You'll use the exclusive
NRI Discovery Lab®to see what
makes transistors tick, build and test
working electronic circuits that
duplicate key computer circuitry,
construct digital logic circuits that

Your hands-on training takes you
inside your TRS-80 Model 4
computer to install integrated

l,,-,, circuits and enlarge memory to
Tty 64K, Full-function keyboard
includes aumber pad and single-
stroke daa entry.

More oractical expzrience
as you install doub e-

9x 9 dot matrix printer completes
your computer system o give you

by your own NRI instructorand the
entire NRI staff of educators and
engineers. They're always ready to
answer questions, give you guid-
ance, follow your progress and help
you over the rough spots to keep you
moving toward your goal.

NRI-supplied software includes
TRSDOS® operating system,
DOSPLUS® operating system, NBUG
machine language monitor, and two
game programs.

density floppy disk drive. trainin3 with peripheral hardware
Each disk stores up to installation, operation, and
180,000 characters of malntenance. Prints graphics,
information. scientilic symbols, and fereign

demonstrate

ol computer perfor-
mance. And, you'll probe into the
very heart of your computer using
the Discovery Lab and professional
digital multimeter included in your
training program.

Do It at Home in Your Spare Time
NRI trains you in your own
home at your convenience. You learn

at your own pace, backed at all times
(TRS-80 s a trademark of the Radio Shack division of Tandy Corp.)

languzges in four type sizes.

Free Catalog Tells Much More
.. .Send Today

See all the interactive training
equipment you get in this state-of-
the-art course in today’s technology.
Look over the lesson outlines and
descriptions of the exciting experi-
ments you'll perform. And look at
other high-tech career fields like
Robotics, TV/Video/Audio Servicing
and Data Communications.

Mail the postage-paid card
today to see how NRI can give you
the skills and confidence you
need to start a good-paying career
as a microcomputer technician. If
the card has been used already,
please write.

”RLCHOOLS

McGraw-Hill Continuing
Education Center

3939 Wisconsin Ave. o'
Washington,DC20016 B4l

WE'LL GIVE YOU TOMORROW.
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The Digital Revolution in Recording
Thanks for the article “Microcomput-
ers in the Recording Studio,” by Martin
Porter, in your March issue. I'd like to
see Porter, who seems to have done a
marvelous job of researching the article,
do a companion piece solely on the pro-
duction-end benefits of computer-aided
recording. The March article touched on
several examples of technology applied
to production (under the subhead “A
Musical Standard”) but mostly covered
how computers are aiding engineers to
achieve analog results more easily.

The “digital revolution” in recording
that Porter spoke of unfortunately does
not exist on a production level. The
consumer/listener cannot hear those ad-
mittedly fantastic benefits of computers
aiding engineers. What we need to hear
is computers helping producers (those
not stuck in the analog world) to whip
up aural delights that cannot even be
simulated with analog methods. The use
of microcomputers to help make music,
not just record it, is far more important
than using them “behind the boards.”

—ALFRED ANESPY
Houston, TX

Plus for Sanyo

I'haven’t written a letter to a magazine
editor in some time, but I do want to
thank you for the Sanyo review in your
May issue. In early February, after
months of study, I decided Sanyo was
the machine for me. It appeared to offer
almost everything (actually more, in
some areas) than “Big Blue” did—at an
enormous price advantage. Since then, I
have seen very, very little about the ma-
chine in the computer magazines. I was
starting to believe I had really purchased
a “pig in a poke.” You changed all that.

Actually, I have been delighted with
it. It has performed flawlessly. I run
WordStar and CalcStar mostly in my
business. Almost all BASIC programs
either run directly or with minor (and in
most cases, simple) modification. I have
done some really nice 3D graphics,
though these programs require rather
lengthy execution times. I agree whole-
heartedly with your conclusions con-
cerning the poor Operations/Sanyo
Graphics BASIC Manual. I discovered
several nice little commands the ma-
chine is capable of performing, which
are not even mentioned other than being
listed in the reserved words list, in the
manual. Why Sanyo would do this is in-

LETTERS

comprehensible. Also, you did not men-
tion that the GET and PUT commands are
not usable until one has expanded the
memory to the 256K level.

My only real complaint at this
point—which, as far as I know, has no
solution—is that I would very much like
to have a top-quality set of detailed sche-
matics for the machine.

Thank you again for an objective and
well-done review.

—ERNEST BRADFORD
Lake Charles, LA

Mystery at the Keys
I am writing in response to Les Solo-
mon’s column “On Computer Hard-
ware” in the June issue. He presented us
with a “mystery” of typing speed: that no
one knows why anyone can type faster
than 48 words/minute. Solomon’s evi-
dence for this mystery is that the delay
time between stimulus and response is
approximately 250 milliseconds. Surely,
if you built an electronic delay line of 250
ms, you would not be limited to only
sending signals less than 4 Hz through it.
You would be limited by the delay line
only if you waited for the output befare
entering the next signal (text, musical
note, etc.). Touch typists (as well as mu-
sicians) compensate for this delay time
by “reading ahead”: Their eyes are read-
ing 250 ms or more ahead of their fingers.
I hope that Solomon was being face-
tious in presenting this as a mystery; if he
wasn’t, then I wonder how he decided
that no one knows the solution. Has he
also considered the mystery of how a pi-
anist can have the pages of his music
turned without causing a gap in his per-
formance? I suspect, though, that Solo-
mon does realize all this and was just try-
ing to provoke hotheads like me inio

writing letters.

—STEVEN MARSHALL
Westboro, MA

Just Ask Your Chameleon Dealer

Your Chameleon Plus review in the
June issue suffered from two significant
flaws which should be pointed out.

First, the lack of documentation
which was mentioned repeatedly has
long since been corrected.

Second, and more significant, the
Chameleon and Chameleon Plus are not
sold by mail order. Thus, before a sale is
made, all of the questions Rubenstein
(the author) had about Programmable
Logic Array configuration, etc., would

be answered by the dealer or the sale
would be lost. (And please note that his
“problem” with SuperCalc3 was pure
*“pilot error.”):

Yes, I am a Chameleon dealer, and
many customers have given me permis-
sion to refer others to them as delighted
Chameleon owners.

—RICcHARD K. THOMPSON
Burbank, CA

A Star of Word Processing

It’s funny how people become loyal to
software. While my rational side realizes
that software is constantly evolving and
improving, I feel the need to come to the
defense of Wordstar when someone
claims to have found a better program.
With that in mind, here are some correc-
tions to Michael McCarthy’s review of
NewWord in your June issue.

He states that, after doing a save-and-
resume on WordStar, users have to
search back through the text to pick up
where they left off. Not true! CONTROL-
QP takes them back to where they were.

McCarthy also said WordStar’s find-
and-replace is slow. Try striking CON-
TROL-S after the process had begun.
WordStar will replace all occurrences of
the word almost instantaneously.

Something to consider when choosing
a word processing program is the avail-
ability of support programs. I use five
programs (spelling checker, footnotes,
index, grammer and math) designed to
work with WordStar. A buyer of a less-
er-known program may be frustrated in
attempts to locate these types of support
software.

—AARON P. MORRIS
Tucson, AZ

Who Wrote NewWord?

Thank you for your recent review of
NewWord (June 1984), our WordStar
work-alike. The high marks your re-
viewer gave NewWord are the result of
the hard work and dedication of
Newstar’s Peter Mierau and John Mor-
ris for the past several months. Their
work speaks for itself.

We were surprised, however, that our
company was not mentioned in the re-
view. Newstar Software is the developer
and publisher of NewWord; Rocky
Mountain is a distributor of ours.

—RICHARD E. PosT, Vice President
Newstar Software, Inc.

1601 Oak Park Blvd.

Pleasant Hill, CA 94523
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100 MHz dual
time base scope.
Easy-to-read CRT;
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8x10 cm; 14 kv
accelerating
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with BEAM FIND,
separate A/B

dual intensity
controls, FOCUS
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Wide range verti-
cal sensitivity.
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2 mV/div (1x
probe) to 50 V/div
(10x probe);
color-keyed for 1x
and 10x probes;
variable control
increases scale
factor by 2.5to 1.
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high sensitivity
channels. 3.5 ns
risetime; dc to =
100 MHz band-
width from 5 V/div
to 5 mV/div;
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sitivity of 2 mV/div
at = 90 MHz

A/B sweep selec-
tion. Calibrated
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50 ns/div to

0.5 s/div; B sweeps
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tion and 10x
magnification for
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The Tek 2200 Series means
more value from day one! The

60 MHz single time base delay
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base 2235 offer unprecedented
reliability and affordability, plus the
industry’s first 3-year warranty*

on labor and parts, CRT included.

The cost: just $1200 for the
2213A, $1450 for the 2215A,
$1650 for the 2235.17 Even at
these low prices, there's no
scrimping on performance. You
have the bandwidth for digital and

analog circuits. The sensitivity
for low signal measurements. The
sweep speeds for fast logic fami-
lies. And delayed sweep for fast,
accurate timing measurements.
All scopes are UL Listed and CSA
approvec.

You can order, or obtain
literature, through the Tek
National Marketing Center. Tech-
nical personnel, expert in scope
applications, will answer your
questions and expedite delivery.
Direct orders include comprehen-
sive 3-year warranty”, operator’s

B trigger slope
and level. Use B
trigger level to
select B-triggered
or run-after-delay
modes; use B
TRIGGER SLOPE
to select transitions.

Dual time base
measurements.
Select either A or
B sweeps, or both
alternately with A
intensified by B.
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manual, two 10X probes, 15-day
return policy and worldwide ser-
vice backup.

Order toll free:
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Or write Tektronix, Inc.
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LES SOLOMON ON

BLESS THIS

LTHOUGH [ am reasonably hap-
A py with the various pieces of

software that run on my elderly
home-made, CP/M driven, S-100 sys-
tem, I do have one gripe which I am sure
is shared by lots of computer users.

Like so many other people, I have
boxes of diskettes whose contents I have
forgotten. My complaint starts when I
run a DIR(ectory) on one of these disk-
ettes to see what I stored there.

As you CP/M (and most other oper-
ating systems) fans know, most DOS’s
allow only 8 letters for a file name. This
isn’t too bad since some systems, the late
lamented SOL for example, allow only 5
letters, while some early Radio Shack
systems allowed a grand total of 6
letters.

I look at the names in the directory
and wonder what the heck I was doing
all this time. There is nothing in the di-
rectory that I can read. It all looks like
some form of secret code. It is enough to
make an ulcer growl. _

There are file names there that defy
translation. I am certain that I never
named a file INTAXDED. Don’t look
at me, I don’t know what it means until I
dump it.

It never fails, I have to dump what
seems to be hundreds of strangely named
files to see what I was doing. In this case,
INTAXDED turned out to be a list of
income tax deductions I was itemizing.
Sure you say, INTAXDED looks simple
enough to be understandable (once it has
been explained). Yes, but I started that
file six months ago and haven’t touched
it since. I forgot what the name stood
for.

Now I have to figure out what
that ubiquitous WHATSUP.DOC,
or HOLYMOLY.DOC (among other
strangely named files) on the diskette
means.

Every time I stick another diskette in
the drive and DIR it, I have to go
through the same time-wasting proce-
dure. I have no more room on the disk-
ette label to itemize the program list, and
it I stick one more label on the diskette, it
will not fit through the drive door. Then
while still in CP/M, 1 have to use the

COMPUTER HARDWARE

ABCDEFGH.DOC WORLD

TYPE command. Talk about saving time
and energy with a computer!

Although I have been going through
this DIR “schtick” for years, it never
really bothered me until I saw what
Epson did in their QX-10 with Valdocs.

You want to know what aggravation
is? Valdocs allows you to describe a file
using 16 genuine whole words in En-
glish, or any other human language—on
each of two lines if you need more space.

Imagine that, sixteen words—that's
enough to fully describe almost anything
I care to write about.

Valdocs users do not need a decoding
book or a special file explaining what is
going on to find out what they stored on

a couple of weeks (or months) later?

Whois going to be that wonderful per-
son who adds at least 5 years of life to so
many DOS users and reduces their de-
pendency on coffee and aspirin? When
you do it, you can count on me to con-
tribute a few bucks towards a statue. If it
will speed things up a little, why not try a
DOS (CP/M) version of the specialized
*hello” program as used with some Ap-
ples. When this software is run, a disk
catalog appears on screen, with each
program identified by a real, genuine,
multi-word name and with each having a
unique identifying letter.

The user simply types in the identify-
ing letter of the program they want to

the diskette last month. With 16 real,
genuine, English words per line, they
can read it and understand it six months
or even a year later!

Of course, the 16-word title is not the
way that the computer seeks the file on
the diskette, but that is the machine’s
problem not the user’s.

My request is simple. I would like the
people who develop operating systems,
and modifications to operating systems,
to emulate Valdocs a little and try to give
us plain old DOS users more room to
name a file. Maybe not 16 words, but
something better than 8 letters.

Wouldn’t it be wonderful to be able to
use file names that we could understand

run, and the system then retrieves that
program using a machine-understand-
able version of that name.

It appears to me that the real, genuine
name could be several words long, thus
making its identification perfectly clear
even years later.

Direct Memory Access

There are several areas of microcom-
puters that seem to border on magic for
many new users. So, every now and then,
I will open the door to one of these dark
areas and try to let a little light in. These
small items will not be complete tutori-
als on the subject, but hopefully they will
provide enough information so that the
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reader will learn a little more about his
computer.

This first such small discussion will be
a quick pass at DMA (direct memory
access)—in which an external device is
allowed to dash nimbly around the sys-
tem memory without using the CPU. It
is this latter fact that seems to be the
problem. The speed at which the DMA
operates is determined by how fast the
RAM chips themselves can be accessed.

There are two basic types of DMA.

The first is called *‘visible” in which the |

system CPU operation is temporarily
suspended while an external device per-
forms a memory access.

The action starts when the external
device sends a **halt” signal to the CPU.
At the end of the next machine cycle, the
CPU stops operation and issues a ‘“halt
acknowledge” (or similar) signal. When
this happens, the external device takes
temporary control of both the system
data and address busses. During this in-
terval, the CPU outputs are usually in
the high-impedance, or open state, thus
for all intents, the CPU is not in the
system.

When the hold signal is removed, at
the next clock pulse, the system reverts
to normal operation.

The second approach to DMA is
called “transparent” or “‘cycle stealing”.
In the transparent approach the external
device is synchronized with the CPU’s
memory accesses, so that the external
device never accesses the same memory
block at the same time that the system
CPU wants to. Thus DMA can take
place without interfering with the nor-
mal operation of the system.

In cycle stealing, the external device is
allowed to access the memory only when
the CPU is not “looking’ at the memory
and is busy doing something elsewhere
—instruction decoding, for example.

There is a third approach coming into
wide use where the CPU accesses memo-
ry via one port, while the DMA device
uses another port. As long as the exter-
nal DMA device does not try to access
the same block of memory as the CPU,
all is fine. In this case, the DMA device
has access to all the other memory. <
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Rumors & Gossip

» Commodore is expected to intro-
duce its new IBM PC compatible this
fall, in Europe first, with introduction in
the U.S. not anticipated until next
year. ... AT&T will soon announce
their IBM PC compatible desktop com-
puter, an upgraded version of the
Olivetti system using an 8-MHz 8086
and 512K RAM, serial and parallel
ports, calendar/clock, disk controller,
seven expansion slots and better graph-
ics than the IBM machine. An XT ver-
sion should contain a 10M-byte Win-
chester and dual slim-line drives. AT&T
is expected to sell the machine via Bell
System stores and at least one chain of
computer stores. ... Rumors continue
that IBM will, this fall, announce a lap-
portable battery-operated version of the
PC that may contain a 24-line by 80-
character dispiay. ... National Semi-
conductor is rumored readying an IBM
PC compatible in both desktop and lap
portable versions with super graphics.

U.S. Customs Releases 2,000
Apple Clones

» The U.S. customs service recently
released 2,000 allegedly counterfeit for-
eign-made Apple computers that it had
seized last year. The seized machines ei-
ther did not contain their ROM software
or contained dummy ROMs with
“noncustoms service tested the ma-
chines they did not perform like Apple 11
computers. Thus the service felt that it
did not have adequate legal basis for con-
fiscating them. It is expected that im-
porters will later install copies of the Ap-
ple IT ROMs.

Apple had requested that the Interna-
tional Commission order Customs to
seize Apple clones at U.S. entry ports
whether or not they lacked ROMs or
contained dummy ROMs. IBM has
made a similar request of the Customs
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| service to stop IBM PC clones coming
into this country.

IBM PC Shortage Over

» IBM dealers report that the short-
ages of IBM PCs and XTs that plagued
dealers for the past year and a half are
now over. They are no longer on alloca-
tion from IBM, and most dealers have
machines in stock. The result is an up-
surge in discounting of PCs and XTs and
their compatibles. Even the IBM PC
portable, which IBM began shipping in
April, is already being discounted by
some dealers. The PCjr has been heavily
discounted by dealers since its first avail-
ability in February.

Another result is the dumping of sys-
tems by authorized IBM retailers, VARs
and VADs to unauthorized dealers and
discounters. These sellers invariably
have to pay banks interest on systems in
their stock for over 30 days and have to
fulfill purchasing quotas with IBM. The
result is that at the end of the month they
will dump their inventories to unautho-
rized dealers at very substantial dis-
counts. These dealers are invariably low
budget retail or mail order operations
and are therefore in a position to dis-
count the systems. IBM, contrary to the
policy followed by Apple Computer, has

chosen to ignore this “gray” market and
thereby appears to be encouraging it.

Josephson Technology
Lives Again

» Last year IBM announced that it
was dropping development of a new gen-
eration of computers based on ultra-
high-speed Josephson junction devices.
After spending several billion dollars
and building several small prototype sys-
tems IBM claimed that the technology
was too difficult and expensive to imple-
ment outside of the laboratory. Further,
advances in conventional LSI solid-state
devices made Josephson technology less
advantageous than previously.

Now comes news that the Japanese
Ministry of International Trade and In-
dustry (MITI) and Hitachi Ltd (the
largest computer company in Japan),
have produced several prototype devices
based on the Josephson technology.
They have further announced that they
plan to continue development with the
objective of building a complete comput-
er based on the technology. The comput-
er is expected to operate several times
faster than the fastest current systems
and occupy about a quarter the space.
However, it will be necessary to house
the computer in a sealed, liquid helium
container.

The Gigabit RAM

» S. Chou, Director of Intel’s Port-
land Technology Development effort,
predicts that, by the year 2000, IC mak-
ers should be producing integrated cir-
cuit dynamic RAMs containing 1 giga-
bit of memory. In the last 15 years RAM
ICs have gone from 1K bits to 1M bits, a
1,000-times increase in bit density. He
predicts further that the chips will be or-
ganized as 128M by 8-bit words and
64M by 16-bit words. The technology
should be CMOS with power supply
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voltages as low as 2 V. The problems
now are what to do with that much
memory and how long it will take to test
the device.

Apple News

» Apple has disclosed that it has
stopped development work to upgrade
the Apple III, which probably means
that Apple will phase out production by
the end of the year. Apple had been
working on memory expansion and
boosting operating speed from 1.4 MHz
to 6 MHz. The machine, which uses the
8-bit 6502 microprocessor was intro-
duced in 1981, aimed at the business
market. With an estimated 75,000 Apple
IlIs sold. Apple has now shifted its busi-
ness market emphasis to the Lisa and
Macintosh systems.

Apple appears to be directing the Ile
and its new Ilc at the home and educa-
tion markets. Over 50% of the Ile sales
are reportedly being sold to the home
market. The Ile has been Apple’s bread
and butter product and has sustained it
through its less profitable Apple III and
Lisa efforts. Apple has reduced the price
of the Ile and improved it with a new op-
erating system, expanded memory, half-
height dual floppy disk unit and 5M-
byte hard disk options. Thus, a complete
dual drive 128K system now lists for
about $1,800 and the hard disk raises it
to about $3,000.

The Ilc has been priced at $1,295, the
same list price as an IBM PCjr with one
disk drive and 128K RAM. Thus Apple
Ilc appears to be competing directly
with the PCjr. However, the PCjr has
not met with the demand IBM had
hoped for and dealers are widely dis-
counting the system to under $1,000.
Thus, it is very likely that the Ilc, in or-
der to compete, may have to undergo
similar discounting. The real test will
come during the Christmas season.

Apple is expected, this October, to in-
troduce a 3-lb, 24-line LCD display
screen (rumored to be made by Sharp)
for the Ilc.

At the introduction show for the Ilc
held in San Francisco for 1,900 dealers,
Apple sold each attendee a Ilc for $400
(the regular dealer price is $845). Apple
promised that by the end of May it
would have shipped 50,000 units and
that the simple design of the Ilc will al-
low production of one unit every 7 sec-
onds, once production is ramped up.

Apple also reported that in the first
100 days of sales, 70,000 Macintosh sys-
tems were shipped and installed and that
the original goal had been only 50,000.
Apple plans to spend about $10 million
to advertise the Mac, through the sum-

mer, to sustain the sales momentum, as
they expect to be producing about
40,000 Macs a month. However, the
question is more one of when will a suffi-
cient amount of software become avail-
able for the Mac? Software is recognized
as the prime mover of a computer
system.

Smalltalk Goes OEM

» Smalltalk is the grandaddy of inte-
grated-window-icon operating systems.
Developed by Xerox in the early 1970s
and used on their Star computer system,
it became the model of the operating sys-
tem used on the Apple Lisa, Macintosh
and VisiCorp VisiOn systems. The Star
system’s popularity was limited by its

high price. However, companies such as
Apple, IBM, Microsoft and Hewlett-
Packard are known to have bought Star
systems.

Xerox has now disclosed that it signed
its first OEM (Original Equipment Man-
ufacturer) agreement and plans to li-
cense Smalltalk to other system makers
as well. The first OEM is Syte Informa-
tion Technology, San Diego, CA, which
will use Smalltalk on a 32-bit National
Semiconductor 32032-based system for
CAD/CAM applications.

New IBM Systems Rumored
» There are rumors that IBM will

shortly announce three new systems
based on new microprocessors. The sys-
tems are expected to be sold through its
VARs (Value Added Resellers) and use
either Microsoft’s multi-user/multipro-
cessing Xenix operating system or a new
operating system written by IBM.

The systems appear to be designed to
compete with the new AT&T 3B series
of microcomputers. The first system is
expected to use the 80186 microproces-
sor, have 256K of memory, a 10M-byte
hard disk drive, support high-resolution
graphics and run a new version of PC-
DOS. The second system, is expected to
use the 80286 8-MHz microprocessor,
have a cache memory system, virtually
unlimited hard disk capacity and 512K
of memory. It will probably handle up
to 16 users. The operating system is ex-
pected to be an upgraded version of
Xenix, with windowing and a PC-DOS
emulator to allow the execution of most
PC software. The machine is also ex-
pected to find application as a file server
in a local area network for PCs using
Microsoft’s MS-Net version of MS/
PC-DOS.

The third system is expected to use a
proprietary 32-bit microprocessor devel-
oped by IBM in Austin-TX-and will
support mainframe software environ-
ments such as VM (virtual memory).
This system may act as a cluster control-
ler for SNA devices.

The IBM scientific instruments divi-
sion reportedly will unveil a new version
of the Microsoft Xenix operating system
for its CS9000, 68000-based office sys-
tem. This new OS will provide enhanced
graphics with icons and windows.

Random News

» Jack Tramiel, former president of
Commodore International (and still a di-
rector), reported to the Securities and
Exchange Commission that he has ac-
quired over 5% of the stock of Adac
Labaratories, Sunnyvale, CA, and that
he plans to take an active interest in run-
ning the company. . . . IBM researchers
reported, at the recent IEEE-Intermag
conference, a new type of experimental
magnetic recording head that will in-
crease magnetic disk storage density up
to six times. The head integrates thin
film coils to write data on the disk and
high-sensitivity solid-state sensors to
read the data. . . . IBM researchers at its
Essex Junction, VT, facility announced
development of a dynamic RAM chip
with a capacity of 1 megabit that oper-
ates from 5 volts.... Zenith has an-
nounced that they will cease marketing
all 8-bit computer systems. This will in-
clude Z-89 and Z-90 systems. o
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Fig. 1. PCjr joystick circuit.

ERSONAL computers equipped
P with analog joystick ports provide

the potential for a host of applica-
tions never imagined by their designers.
That’s because the analog-to-digital con-
version hardware and software required
to support a pair of joysticks can be easi-
ly interfaced with a great many external
sensing devices.

A good example is IBM’s PCjr. This
machine includes a pair of analog joy-
stick ports ideal for use with sensors
whose resistance varies with an applied
stimulus such as temperature, light, heat
or pressure. Up to four such sensors can
be connected directly to the PCjr's joy-
stick ports with no buffering or interfac-
ing hardware.

In this column we’ll take a close look
at PCjr’s joystick ports and use one of
them to convert the Junior into both a
simple light meter and a sophisticated,
light-sensing storage oscilloscope. Even
if you don’t have access to a PCjr, read
on. Some of the methods to be described
apply equally well to the Apple IIe, Ra-
dio Shack’s TRS-80 Color Computer
and other machines with analog joystick
ports.

Junior’s Joysticks
Junior’s Attachable Joystick (as IBM
calls it ) is a Made-in-Japan $40 special
with both spring-return-to-center and
free-floating modes. Two small plastic

'FORREST M. MIMS 1l

THE COMPUTER SCIENTIS!

COMPUTER CONTROLLED

levers on the bottom of the joystick
housing allow the spring-return feature
to be selected independently for each
axis. Thumbwheels on the top of the Joy-
stick allow each axis to be mechanically
centered when the spring-return feature
is selected.

Lacking technical documentation, the
quickest way to decipher a computer’s
joystick interface is simply to disassem-
ble one of its joysticks. Junior’s joysticks
can be easily opened by removing a pair
of self-tapping screws from the bottom
side of the plastic enclosure.

Figure 1 shows the circuitry inside
one of Junior’s joysticks. The two poten-
tiometers, one for the x-axis and the oth-
er for the y-axis, both have a linear taper
resistance of 100,000 ohms. Two nor-
mally open, single-pole pushbutton
*“fire” switches are included.

Incidentally, be sure to note the shield
connection (B1) in Fig. 1. The joystick
cable is shielded to protect Junior’s ana-
log-to-digital (A/D) hardware from ex-
ternal noise. While experimenting with

the joystick port, I soon learned the sig-
nificance of the shield provision.

Figure 2 details the cable connections
between a single joystick and one of Ju-
nior’s system board joystick sockets. The
most notable features are the unusual
Berg-type connectors and, because of its
shielding and its six wires, the rather
thick (Y4-inch) and inflexible cable.

The Hardware-Software
Connection

As I've noted before, Junior’s version
of BASIC is an expanded version of the
BASIC supplied with Radio Shack’s
CoCo. Though both machines have ana-
log joystick ports, however, their opera-
tion is quite different.

CoCo’s 100K joystick potentiometers
are connected across +5 volts and
ground. Therefore, each potentiometer
functions as a voltage divider that deliv-
ers to the joystick port a voltage ranging
from about 0.25 to 4.75 V. This voltage
is applied to a simple 6-bit firmware-
| driven A/D converter designed around

Fig. 2. Connections between the joystick and PCjr.
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an analog comparator and a resistor net-
work. For more details, see ‘“Analog
Sensors for Personal Computers’ (COM-
PUTERS & ELECTRONICS, February
1984).

Though Junior’s joysticks use the
same 100K patentiometers as CoCo,
their operating principle is entirely dif-
ferent. As you can see by referring back
to Fig. I, both potentiometers function
merely as variable resistors and not as
voltage dividers. In other words, while
CoCo’s joystick signal is a variable vo/t-
age, Junior’s is a variable resistance.

Figure 3 shows the key ingredient of
Junior’s joystick hardware, a 558 quad
timer IC. This chip includes four timer
circuits, each of which is connected to a
fixed capacitor (CI-C4) and a variable
resistor (joystick potentiometers RI-
R4). When triggered, each timer delivers
an output pulse whose duration is ap-
proximately 1.1 X RC.

Junior’s on-board ROM firmware in-
cludes a routine that measures the dura-

Adding a phone jack to joystick permits using a CdS sensor.

to function in the proper manner.

Raw joystick values are returned by
the sTICK(#) function. Normally the re-
trieved values are assigned to a variable
as in A =STICK(#). Here are the potenti-
ometer assignments for each allowed
value of #:

STICK(0) returns x coordinate for Joy-
stick A.

Fig. 3. Simplified input circuit for the PCjr.
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tion of each timer’s output pulse. The re-
sulting time is outputted as a number
from about 3 to 255 when BASIC re-
quests a joystick reading.

The lower joystick value would not
necessarily extend to O if series resistors
R5-R8 were bypassed. These resistors
are necessary to ensure reliable opera-
tion of the timers. Without the series re-
sistors, at maximum handle excursions
the resistance of the joystick potentiome-
ters might be too low to allow the timers

STICK(1) returns y coordinate for Joy-
stick A.

STICK(2) returns x coordinate for Joy-
stick B.

STICK(3) returns y coordinate for Joy-
stick B.

It’s important to understand that
sTICK(O) retrieves the values for a/l four
joysticks. Therefore, it’s necessary to in-
clude in a program a STICK(Q) function
before attempting to read any of the

remaining joystick values. STICK(1),
STICK(2) and STICK(3) simply get the
values retrieved by sTICK(0). They do
not sample the joysticks.

CoCo’s joysticks always return a val-
ue of 0 to 63. Though Junior’s joysticks
provide better resolution, their numeric
range isn’t given by IBM. Instead, as Ju-
nior’s BASIC reference manual ob-
serves, “The range of values for x and y
depends on your particular joysticks.”

As I mentioned above, Junior can re-
turn a potential maximum joystick range
of from about 3 to 255. Maximum excur-
sions of the IBM joystick I purchased
output values of from 3 to 124. You can
enter and run this routine to find the val-
ues for your joystick(s):

10
20
30
40
50
60
70

'ST | CKOUT

cLS

X=STICK(0)
Y=STICK(1)

LOCATE 15,15
PRINT "X="X;"Y="Y
GOTO 30

It’s possible to take full advantage of
Junior’s entire range of joystick values
when you replace the potentiometers
with external sensors. This routine con-
verts the 3-255 range of sTICK(0) to a
more convenient 0-100 range and prints
the result:

10 'MAX STICK (0-100)

20 CLS

30 X=STICK(0)

40 X=(X/255)+100

50 LOCATE 15,15

60 PRINT "STICK(0):"
INT(X)

70 GOTO30

Line 40 converts the retrieved value of
sTICK(0) (0-255) into a range of 0-100.
However, the resistance of many sensors
suitable for use with the PCjr decreases
as the stimulus level increases. This line
will reverse or give the complement of
the previous result: 45 X=100—X.

August 1984
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Figure 4 is a calibration graph I made
to gauge the accuracy of Junior’s joy-
stick output. The graph was made by re-
placing the potentiometer for STICK(O)
with a precision (1%) decade resistance
box. I then recorded the sTICK(Q) out-
put, which was corrected for a scale of 0
to 100 and then complemented, at incre-
ments of 10 kilohms. As you can readily
see, Junior’s joystick hardware and soft-
ware produces a very linear output.

A PCjr Light Meter
Among the simplest sensors that can
be connected directly to PCjr’s joystick

plug a sensor into the jack.

Unless you use a shielded cable (con-
nect the shield to the joystick cable’s
shield), it’s important to keep the leads
between the sensor and the joystick as
short as possible. Otherwise, as I quickly
learned, external noise picked up by the
connections will cause incorrect joystick
readings and other strange behavior.

Warning : You may void all or part of
your computer’s warranty if internal
damage results from your modifications.
Use care.

As for the photoresistor, it’s a good
idea to wrap a cylinder of black electrical

100
OIS0 10 X = STICK (0)
o} 20 X = (X/255)*100
sol- o 30 X = INT (100 — X)
o 40 PRINT X
. 50 GOTO 10
70— o
o
60 }— o
o
| = o
X 50 =
40+ o
o
30— o
o
o
20} o
o
10} o
o
i ] 10wy ] [ ARa I ] i Il
20 40 60 80 100 120 140 160 180 200 220 o4g 260
~ RESISTANCE (X 1000 OHMS) AT JOYSTICK (0)

Fig. 4. Corrected joystick output for input of 0 to 250 kilohms.

ports is the cadmium sulfide (CdS)
photoresistor. One I've used with excel-
lent results is Radio Shack’s catalog
number 276-116 CdS Photocell. The re-
sistance of this cell is about 100 ohms in
bright light and several million ohms in
total darkness.

The simplest way to connect a CdS
cell to Junior is to open a joystick hous-
ing and remove the wires connected to
the x-axis potentiometer (the one oppo-
site the cable entry point). Carefully re-
move half an inch of insulation from
each lead and wrap one of the exposed
wires around each of the photoresistor’s
leads.

If you intend to do lots of experiment-
ing with your joystick ports, you'll be
better off installing a miniature phone
jack for each potentiomter. Use the kind
with a built-in switch connection.
There’s plenty of room, and your joy-

Lstic:k will function normally until you

tape around its window to better control

light reaching its sensitive surface. If

you've never worked with a photore-

sistor, you'll better understand the need

for this step after you try the program

that follows. Suffice it to say that CdS

photoresistors are extremely light sensi-

tive. I’ve used them in conjunction with

a two-transistor circuit to detect light

from a match more than 200 feet away!
The possible ways to transform Junior

into a light meter are limited only by

your imagination. For starters, try this:
10 'PCjr LIGHT METER

20 CLS

30 X=STICK(0)

40 X=(X/255)+100

50 X=INT(100-X)

60 LOCATE 2,2

70 PRINT "LIGHT

LEVEL:" X
80 GOTO 30

| provides only a single reading at any in-

Fig. 5. Simulated light meter.

This routine simply provides on a
scale of O to 100 the level of light striking
the photoresistor. Of course you can add
many frills to the program. For example,
you can add a correction factor that
compensates for the inherent nonlinear-
ity of photoresistive devices. You can
also add various beeps and tones that in-
dicate (or warn) when the light level
equals, exceeds or falls below one or
more desired values. You can even pro-
vide graphics, perhaps a shape resem-
bling a photographer’s light meter. List-
ing 1, for instance, electronically
“constructs” the light meter shown in
the screen photo in Fig. 5.

A Storage Oscilloscope
The light meter defined by Listing |

stant. But what if you want to monitor
sunlight at a solar collector or the pas-
sage of clouds?

LISTING 1. PCjr LIGHT METER

10 ‘PCjr LIGHT METER
20 ‘COPYRIGHT 1984 BY FORREST M.
MIMS 111
30 KEY OFF:CLS
40 SCREEN 1,0:COLOR1
50 LINE (192,136)—(136,56),,B
60 LINE —(144,48):LINE —(200,48)
70 LINE —(200,128):LINE —(192,136)
80 LINE —(192,56)—(200,48) |
90 LINE —(142,72) - (186,62),,B
100 LOCATE 12,19:PRINT “PCjr**
110 LOCATE 14,19:PRINT “LIGHT"
120 LOCATE 16,19:PRINT “METER"
130 X =STICK(0)
140 X =(X/255)*100
150 X =INT(100—X)
160 LOCATE 9,19:PRINT X
170 GOTO 130

=1

There are various ways to have Junior
keep a record of readings for later re-
trieval and study. The simplest is to save
on disk a list of readings under an appro-

(Continued on page 76)
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GUEST COLUMN

LEARNING TO TOUCH TYPE

Because Computers & Electronics is dedicated to bringing its readers the latest
in technology, we have commissioned author-television commentator William F.
Buckley, Jr—an inveterate Kaypro user—to reveal his unique method

of teaching someone to touch type. In a companion article, two programs that
teach touch typing are reviewed.

BY WILLIAM F. BUCKLEY, JR.

William F. Buckley, Jr., is editor of National Review.

HEN I see an advertisement or
W read a notice on the subject
(“We can teach you to type in

30 days!”’) I am prompted to think back
on three episodes, the first when I was
15, the second when my son was 12, and
a final episode just last Christmas, while
I was vacationing on a roomy sailboat
with friends. I am 58, if anyone cares.

If there are scientists who have writ-
ten on the general subject of congenital
indecipherability, I don't know who they
are, but I am nevertheless persuaded
that the phenomenon exists. I mean,
there are people around us—very nice
people, often, though not always—who
simply do not write clearly. It isn’t that
they desire to write unclearly, in order to
suggest the profundity of their mind or
their indifference to the workaday disci-
pline of communication. Others suffer
from the poor handwriting of an individ-
ual, but he suffers the most of all. True,
he is likelier than others to be able to de-

cipher what he himself wrote, but it can
be very difficult for him. I can give you a
page of the handwriting of Henry Kis-
singer, of John Kenneth Galbraith (or, a
page of my own), which the author will
make out, but only with hesitation. Since
we are all most dependent on our own
handwriting, and suffer the most from
its opacity, I deny that bad handwriting
is a form of affectation: it is an affliction.

Well anyway, having been unsuccess-
fully taught, bribed, and threatened, the
moment came when, at age 15, I was
away at school, and a package arrived
from my father. It was a Royal portable
typewriter, and a message came with it.
“Dear Billy: Henceforward when you
write to me, use this machine.” (“Ma-
chine” was the closest my father ever
came to a technical vocabulary.)

Now, I was then at a boarding school
where a course in “Typing” was offered.
Two hours every afternoon two days per
week for one semester. That meant on

the order of eighty classroom hours. It
was commonly thought then, and still is
today, that anything that requires eighty
hours to learn is pretty complicated—
this side of shorthand, to be sure, but
maybe like beginning Italian, or Home
Carpentry.

Inside my father’s package came a
note from his secretary, a kindly lady
who knew something of my impatient,
habits. It was just a few sentences long,
but it was the most liberating I ever read
relating to the mastery of a skill. It was
as if, having been given the gift of a dic-
tionary, someone sent me an accompa-
nying letter revealing the alphabet.

What she said was this: “Lift the caps
off the keys”—in those days, typewriters
came with caps; now they are mostly
plastic, with the letters etched onto
them—*"“and cut out a sheet of black
paper—you can find this sort of thing in
the school darkroom—Ilittle circular
pieces that correspond to the size of the
keys. Then replace the caps over the
blacked-out keys. Then type out the se-
quence of the typewriter keys from left
to right, leaving three spaces between
each key. Then draw a line that separates
the first set of vertical keys from the sec-
ond set, and do that until they have all
been separated. Then write down the fin-
ger of your hand that is used to depress
each set of keys. Take a thumb tack and
pin that piece of paper level with your
eyes, over your desk. You will struggle
for a while, but I expect you will be writ-
ing your father a typewritten letter not
very long from now.”

I did exactly as suggested, but also
borrowed an exercise book from a stu-
dent living across the hall who was en-
rolled in the typing class.

It wouldn’t have mattered very much
if T hadn’t borrowed the exercise
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Look what’s at Radio Shack...

Our popular TRS-80° Color Computer 2 has
64K of memory!

Expand your programming power at an incredibty low price.
The TRS-80 Color Computer 2 attaches easily to ary television,
and features an electric typewriter-quality keyboard in a compact,
white case. You can easily create high-resolution graphics—
drawings, charts, diagrams, even animation—using simple, one-
line commands.

The Heart of a Sophisticated Disk-Based System. Add our
Color Computer 2 Disk Kit (below) and OS-9 operat ng system to
utilize the full 64,000-character memory for assembiy language
programming. Or access 32K of memory using the powerful, built-
in Extended BASIC language. Expand anytime with a printer, plot-
ter, a modem for phone communications and more! Hurry in today
to your nearby Radio Shack Computer Center, participating store
or dealer.

64K Extended BASIC
Color Computer 2
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‘New Low Price!

Color Disk Drive

Turn your Extended BASIC TRS-80 Color Compute- 2

into a complete disk system for quick and easy access

to programs and data! You can develop your own sophisti-
cated applications or use our ready-to-run software for word

processing, spreadsheet analysis, electronic filing, budget- ®
ing, graphics, games and more. The Color Disk Drive a Io ae
stores over 156,000 characters of data per diskette. it's

easy to install, too. Simply plug the drive controller into your The biggest name in little computers®
Color Computer’s Program Pak™ port. You can even add A DIVISION OF TANDY CORPORATION
additional drives for only $279.95 each (26-3023).

r Send me a free TRS-80 Computer Catzlog.
Color Disk Kit #0

Was $399.95 in 95
Cat. RSC-11 26-3029

Prices apply at participating Radio Shack stores and dealers. TELEPHONE
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book—you can easily make up your
own; but this saved me the trouble.
Saved me the trouble of doing what?

Well you see, the standard typewriter
keyboard is laid out on what they call the
“Qwerty” method. An odd word, but
not at all odd if you are looking at the
face of a typewriter, because the first let-
ter on the left of the top letter-row (the
| numbers are the topmost row) is the Q.
After that comes the W. Then the E, R,
T,Y, etc.

Why is all that? Well, it doesn’t re-
quire, in order for you to follow this nar-
rative, that I tell you—but I will anyway.
Speed on a typewriter is best achieved
when successive letters are typed by al-
ternating hands. This way while one fin-
ger is striking, the other, using wrist and
finger, is coiling to strike. Take the sec-

ond finger of your second hand and try
tapping it successively, as you would in
typing the letter, RR R R R R R. That is
slower than if you were alternating a left-
hand letter with a right-hand letter. The
letter Y is tapped with the second finger
of theright hand,sothat RYRYR YR
Y calls for alternating left hand-right
hand strokes. You accomplish more
strikes per second by alternating hands.
Well, that was easy enough to figure
out, but when the technicians set out to
keep the typist alternating from left
hand to right hand as frequently as pos-
sible, they made the sorry discovery that
they could very well end up with a type-
writer configuration that would permit
the typist to type faster than the ma-
chine’s keys were (in those days) capable
(Continued on page 84)

TYPING TUTOR Ill AND MASTERTYPE b ee p. zimskino

DUCATIONAL materials that use
E challenging game-playing tech-

niques to add incentive to thé
learning process have demonstrably bet-
ter results than traditional, dry tutorials.
One area in which this technique is effec-
tive is in helping the student increase
speed and accuracy at the typewriter
keyboard. Two software offerings we
have recently evaluated are Typing Tu-
tor III developed by Kriya Systems,
Inc., and published by Simon and
Schuster, and MasterType from Scar-
borough Systems, Inc. Both programs
are available for the IBM PC and PCjr,
Apple II and Ile, Commodore 64, and
most CP/M computers. MasterType
also adds to this list the Atari
computers. Typing Tutor III and
MasterType each carry a suggested re-
tail price tag of $49.95.

Typing Tutor HI

Typing Tutor III is more than just a
game to teach users how to type. This
program uses a Time Response Monitor-
ing (TRM) process to create customized
lessons tailored to the initial proficiency
level of the user and adjusts itself to
changing levels as the user proceeds
through the lessons. It begins by creating
exercises based on a few letters on the
“home row” of keys on the typewriter
keyboard. As the user masters these
keys, the program adds new keys to the
exercises, from other portions of the key-
board so that, by the end of the program,
the user has complete proficiency in us-
ing every key.

As user proficiency increases, Typing
Tutor IIT automatically increases the

difficulty of the exercises and tests.
Progress reports are displayed after each
lesson and performance results are
shown at the end of each test.

In addition to teaching the standard
keyboard, Typing Tutor III also teaches
the numeric keypad. As a bonus, the
program includes a full-keyboard test
for evaluating deficiencies of more expe-
rienced typists and a Standard Speed

Challenging
game-playing
techniques, rather
than dry tutorials,
can be used to
add incentive to
the learning process

Test similar to many standard typing
tests. (Users can create their own stan-
dard speed test; though, to do so, they
must have some degree of familiarity
with the basic text-editing capabilities of
the computer.) In addition, there is a
Letter Invaders game that is designed to
provide practice on letters and combina-
tions of letters.

This reasonably easy-to-use menu-
driven program keeps an instruction line
in reverse video on the bottom of the
screen at all times. For the user who
needs assistance, there is an on-demand
help facility that allows the user to ob-

tain full explanations of available op-
tions at any time. More detailed help can
be obtained from the manual that ac-
companies the program.

A unique feature of Typing Tutor 111
is its ability to keep track of different us-
ers and remember the results of the prior
session. To keep track of progress and
build upon previous sessions, the pro-
gram requires each user to sign on with
his own name or code. Should a user sign
on with someone else’s name, he will be
presented with that other person’s les-
sons. Graphic displays of the user’s
speed and accuracy progress on each key
is available, shown automatically at the
end of the session or upon request during
a session.

MasterType

A somewhat different kind of typing
instruction game, called MasterType, is
available from Scarborough Systems,
Inc. This program, though less sophisti-
cated than Typing Tutor III, is much
more fun to use and is certainly more ap-
pealing to children. The MasterType
program works basically with letters (or
words for more advanced players). Let-
ters are displayed in the four corners of
the screen and move toward the center.
The player must type these letters before
they reach the center of the screen and
wipe him out.

MasterType is pretty good for teach-
ing the basic keyboard and developing a
certain level of speed proficiency. Its lev-
el of sophistication, lacking any facility
for practice with regular text, would
probably not allow the user to become a
proficient touch typist. O
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It takes a lot of special people
to keep the Air Guard in the air.

And not all are at the controls of a
Phantom Jet.

Most serve in vital support posi-
tions. Positions requiring the very
highest level of expertise. So when
you join the Air Guard, you're trained
by the best in the business. By top
professionals in avionics, munitions
loading, environmental support, and
Tactical Air Command and Control.
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hundreds of other areas essential in
defending America’s skies. Training
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* launching your civilian career.

So if you're a special person look-
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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 all
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 hours you do
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 entry 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 you start, then go on from
there to your Diploma, an Associate
Degree if you 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 exactly 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 ()t]he 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.

Even 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.
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Cleveland Institute of Electronics, Inc.
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1776 East 17th Street, Cleveiand, Ohio 44114
Accredited Member National Home Study Council

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

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

MAIL TODAY!

Print Name

Address Apt.
City. State Zip

Age Area Code/Phone No /

Check box for G.1. Bill bulletin on Educational Benefits: [J Veteran [J Active Duty



HARDWARE REVIEWS

ZENITH Z151
COMPUTER

New micr_o from Zenith
offers 99% software and
hardware compatibility

BY MICHAEL GUTTMAN

I N 1982, Zenith Data Systems, the

computer division of the electronics

and TV giant, introduced its first 16-
bit computers, the Z-100 Series. Al-
though the Z-100s attracted a lot of in-
dustry attention for rtheir excellent
design and high performance, their
growing popularity was soon eclipsed by
the introduction of the now-dominant
IBM Personal Computer, with which
they are only partially compatible. Now
Zenith is attempting to extend its share
of the computer marketplace with a new
line of computers that offer near-100%
compatibility with the IBM PC. This
new line includes the desktop Model Z-

151 and the portable Model Z-161.

| Compatibility and competition with
the IBM PC is definitely the major goal
in Zenith’s latest efforts. Zenith is tout-
ing its line as being better built and better
performing than the IBM PC—and sig-
nificantly less expensive. In addition, Ze-
nith plans to use the new line of PC-com-
patible computers as a springboard for a

1 massive advertising campaign to convert
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its public image from that of a purveyor
of TV products to that of a major player
in the burgeoning computer industry.

With so much riding on these new
products from Zenith, we were very in-
terested to find out just how good the
new computers really are. We obtained
both dual floppy disk and floppy
disk/hard disk versions of the Z-151 for
early evaluation. (The portable was not
available at review time.)

First Impressions

Our interest grew as soon as the com-
puters arrived. The most striking feature
is that these computers are much nar-
rower in front than the IBM PC and
most of its clones, creating a very sleek
appearance. The two half-height 5Y,-in.
floppy drives are stacked on the right
side of the front panel; the left side is
blank, except for the Zenith logo and a
small LED that comes on when the com-
puter is powered up.

The computers required no special in-
stallation and connected easily to moni-
tor and printer. Both units powered up
quite rapidly, executing start-up diag-
nostics in just a few seconds. The disk
drives and fan operated smoothly and
quietly. And both MS-DOS and PC-
DOS booted without a hitch and were
off and running without requiring us to
glance at the operator’s manual.

Inside the Z-151
As soon as we opened the cover, the
strategy behind the new design and styl-

ing immediately became apparent. The

e, )
drives occupy the front-right quarter of
the cabinet’s volume, while the rear-
right quarter is occupied by the power
supply and cooling fan. The computer’s
power switch is located on the rear
panel.

The entire left side of the cabinet is de-
voted to an eight-slot IBM PC-compati-
ble bus, except for a small space reserved
for the loudspeaker located immediately
behind the front panel.

The overall design creates a very neat,
uncluttered workspace that we feel
should make the hardware very accessi-
ble for upgrades and servicing. On the
bus, the three slots to the far right (with
the computer viewed from the front) ac-
commodate the plug-in cards for the
CPU, graphics, and communications,
including the floppy disk controller.

The Z-151 comes standard with an
8088 processor, two serial ports, one
parallel port, both monochrome and
RGB color graphics capabilities, and
one 5%,-in. floppy-disk drive. Each port
terminates in a 25-pin DB-25 connector
on the back panel. Color graphics output
signals are available at a 9-pin RGB D-
type connector, monochrome through a
standard phono jack. Both video outputs
are located on the back panel. A wel-
come feature is that all connectors are
clearly labeled and easily accessible.

The five bus slots on the left are re-
served for full-size IBM-compatible
plug-in cards. In a standard system, one
of these slots is occupied by the memory
card. This board comes with 128K of
RAM and can be populated with up to

S___ T rprrTy reeTIITYY!
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HEATH MODEL HS-151 KIT REPORT sy Aexanper w. surawa

enith’s new IBM PC/XT-com-
Z patible computers can save you a
good deal of money; you can do
even better with the kit versions of these
computers from the Heath Company.
All you need is some mechanical dexter-
ity and the ability to follow instructions.
The factory-assembled Zenith ZF-151-
2] table-top single disk drive computer
retails for $2699; the identical Heath
HS-151 sells for only $1899, an $800 sav-
ings. If you buy the two-drive HS-151-22
kit, you save an additional $100 just by
dropping in the second drive, which
takes no more than 20 to 30 minutes.
Going the kit route yields a number of
benefits. Most immediately, of course,
you save roughly 29% of the cost of the
assembled computer in the case of the
HS-151-22 two-drive system. A further

benefit to the technically inclined is that
kit assembly provides the builder with
intimate knowledge of the product’s in-
nards. Should you decide to modify the
computer or need to troubleshoot the
system, you'll really appreciate this
knowledge. A final benefit—one that
ranks high with repeat Heath customers
and hobbyists—is the satisfaction of
knowing that you built it yourself.

Kit Details

You might be intimidated by the idea
of a product as complex and sophisticat-
ed as a professional computer in build-it-
yourself kit form. The Heath approach
to kit packaging, component selection,
and assembly directions, however, per-
mits almost anyone, even someone who
has never asembled an electronic kit be-

fore, to build a computer successfully.
One of the reasons Heath computer
kits have such a good reputation is that
much of the work of assembling them is
already performed at the factory. Very
complex assemblies that would be virtu-
ally impossible for the buyer to trouble-
shoot (to correct a wiring or other error
made during assembly) are supplied as-
sembled, tested, and burned in. With the
HS-151, the central processing and vid-
eo graphics boards and the power supply
assembly come ready for you to drop
them into the computer. What remains
for you to wire are the backplane (bus)
board, the memory card, and the floppy
disk drive controller card. Lest you get
the idea that wiring these three assem-
blies is a “‘piece of cake,” however, con-
(Continued on page 92)

320K of RAM. Maximum system RAM
expansion, using more than one card, is
640K. In the hard disk system, another
slot would be occupied by the controller
card.

With all the major functions account-
ed for, the Zenith computer still has four
open slots for future expansion (three in
the hard disk model). This compares
very favorably with the IBM PC. A simi-
larly configured PPC could require as
much as five additional cards for memo-
ry expansion and graphics and commu-
nications support, leaving no slots open
on its five-slot bus.

List prices for the Z-151 are $2699 for
the single-floppy, $3099 for the dual-
floppy, and $4799 for the single-floppy
and 10M hard disk system versions. The
Z-161 portable versions retail for $2799

\ IEER AR \
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Specifications

Product: Z-151 Microcomputer
Mfr: Zenith Data Systems
1000 Vilwaukee Ave.
Glenview
IL 60025
Dimensions: 16"W X 17”D X 6V,"H
Weight: 42 b
Price: $3093
Operating System: MS-DOS
Features: 8)88 microprocessor, dual
514" half-height floppy disk
d-ives, RS-232, Centronics,
128K RAM, RGB colcr and
ronochrome outputs

i|

for the single-floppy and $3199 for the
dual-floppy versions. Zenith’s subsid-
iary, the Heath Company, has the same
computers in kit form. They are the
desktop Model HS-151, which retails for
$1899 with single drive and $2199 with
two drives, and the portable Model HS-
161, which retails for $1999 and $2999
for the single- and dual-drive versions.

The Keyboard

One common complaint about the {

IBM PCis the awkward arrangement of |
its keyboard. Manufacturers of compati-
bles must choose between emulating the
IBM keyboard exactly or introducing

nonstandard keyboards that may not |
work with some PC software or conform

to some PC-based documentation. Ze- l

(Continued on page 91)
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COMMODORE’S
COMPLETE
PORTABLE
SYSTEM

The economical SX-64
has color,

floppy disk storage
and compatibility

BY TOM HAUGHNEY

asn’t it Casey Stengel who
Wsaid, “For a portable to be
called a portable it should real-

ly be portable”? Those who have tried
lugging Compags, IBM Portables and
similar machines around know that 30
or more pounds is just too heavy to carry
comfortably. Commodore’s new micro-
computer, the $X-64, though not as light
as some lap-size computers, does offer
true portability. It also is the only porta-
ble micro on the market with built-in
(5',") disk drive and (5”) color monitor.

The SX-64 is the portable version of
the Commodore-64, the largest-selling
64K microcomputer. (Editor’s note: an
in-depth review of the Commodore-64
appeared in the April 1983 issue of CoM-
PUTERS & ELECTRONICS.) Accordingly,
it offers the additional advantage of be-
ing almost 100% compatible with the
Commodore-64. Unlike the C-64, how-
ever, the SX-64 is a complete system that

sells for about $800 in most outlets.
(Commodore does not provide suggest-
ed retail figures).

Outside the SX-64
The SX-64 is encased in a metal cabi-
net painted a metallic fleck medium

gray. The rest of the exterior is dark
gray, with touches of white, silver, or
blue trim.

Along the top of the SX-64 is a ROM
cartridge port. Two hinged panel doors
form a guideway that ensures such an
easy cartridge fit that I couldn’t find the
wrong way to do it.

The back, a finned metal casting,
serves as a heat sink—no fan is used. The
sheet-metal body of the machine has
plastic inserts on the top and bottom that
have heat-venting grillwork molded in.
The heat sink and venting system appar-
ently work well. I often left the unit on
for hours without noticing any balking
or other problems due to excess heat.

The power cable fits into a receptacle
in the back next to an on/off rocker pow-
er switch. Also on the back are two joy-
stick ports, an audio/video DIN connec-
tor, a serial I/O DIN connector, and a
user 1/0 port, which is a card edge con-
nector. Regrettably, none of the ports
are labeled.

Noticeably absent is the cassette tape
port that is available on the C-64. With-
out it you cannot use tape programs for

the C-64 on the SX-64. Tnc unit also
lacks an r-f output. While you can con-
nect the SX-64 to a video monitor if you
want a larger screen display, you cannot
connect directly to a television receiver.

The keyboard is connected to the
main enclosure, at the bottom of the
front, by means of a flexible 24" cable.
The connectors are molded onto the ca-
ble and feature a pattern that won’t al-
low the wire to break at the point of con-
nector entry. As with the ROM
cartridges and the power cable, the key-
board cable fits very well into its socket.
Actually I marveled at how easy it was
to fit the back end of the cable into the
computer without looking.

Stash and Carry

The keyboard, detachable, fits right
over the screen and disk drive for storage
or transport. You can easily fit the long,
narrow lip on the keyboard into a slot
along the bottom front of the main unit.
Once it is in place, you tilt the
keyboard/cover up and secure it with
two spring-loaded clasps. While the
clasps usually catch on the first try, you
might need to exercise some care and do
some jiggling to make sure that both are
secure.

The carrying handle on the SX-64
works quite well. It is a cylinder 14" in
diameter that extends the full width of
the machine. A fluted plastic grip helps
prevent accidental slipping. You can ro-
tate the handle underneath the box and
lock it into any one of 15 possible posi-
tions to use it as a stand. It can tilt the
unit up about 12°,

Inside the SX-64
Like the Commodore-64, the SX-64
uses the 6510 microprocessor. The 6510

PHOTOS 8Y 808 LORENZ
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belongs to the 6500 family of processors,
which also includes the popular 6502.
One feature of the 6510 is an 1/0 port
register that is used for memory manage-
ment and allows it to control more than
64K of RAM and ROM memory. (The
system contains 64K RAM and 20K
ROM.)

The S$X-64 uses the same sound and
video chips as the C-64. The 6581 SID
(sound interface device) is a real music
synthesizer as well as a sound chip. It’s

Specifications

Product: SX-64 Portable Computer
Mfr: Commodore

Computer System Div.

1200 Wilson Dr.

West Chester, PA 19380
Dimensions: 1414"L x 14V6"W %

5"D

Weigh: 27 6 |b
Price: Not available (see text)
Operating System: Commodore dos
Features: Built-in 5" color-video moni-

prevent you from playing video games
on the machine. Still, I would not want
to troubleshoot a BASIC program list-
ing while staring at this little window
and trying to distinguish between, for ex-
ample, *n” and “m.” If you use the SX-
64 at home, it may be best to plug it into
a monitor with a screen of normal size.
Unfortunately, lacking an r-f output, the
unit cannot be connected to your TV at
home or at a hotel. It is a sad omission.

capable of producing attack/decay torand 5%," half-height flop- Disk Drive
sustain/release sounds in three voices. It Py drive The SX-64 has a built-in 5%," half-
also has filters and a white-noise genera- height single-sided floppy disk drive.
[ T T 1
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tor. The video is generated with a 6567
video interface chip called the VIC-IL.
This chip can produce a text display 25
lines by 40 characters or a bit-mapped
color display, 320 by 200 pixels, that in-
cludes 16 colors and sprite graphics.

The Keyboard

The SX-64 keyboard is very similar to
that of the C-64. The keys have been
squared off, however, and the layout,
overall, seems to have been reduced
about %" on each side. This narrowing
does not seem to have affected the sizes
of any of the keys.

The keyboard has the layout of the C-
64, with several improvements. First, an
LED graces the shift lock key. Second,
the primary alpha or numeric designa-
tors occur on the upper left corners of
the keys. This placement is ideal for
those who have never broken the habit of
staring at the keyboard while composing
text. This little change won’t make a bit
of difference to typing pros, but it will be
appreciated by those who struggle along
at a blistering, error-pocked 20 words
per minute. No more constantly pulling
your hands back to make certain that
they are lodged correctly on the keys.

Lateral key wobble is only a bit worse

than on my $3700 IBM PC clone, but
the $X-64, like the C-64, has less tenden-
cy for adjacent key triggering than the
IBM. While no microcomputer key-
board that I have tried has a *‘feel” that
compares to that of the IBM Selectric, I
did like the touch of the SX-64.

The keyboard is light, as befits a por-
table, and has the tendency to wander
over the surface it rests on. To restrict
this movement, Commodore has insert-
ed a narrow rubber strip into the key-
board. On slick surfaces, however, this
tiny strip has to be supplemented. I
placed some thin rubber sheets under the
keyboard, which kept it in place.

The Video Display

The built-in color monitor, on the left
front of the unit, has a nearly rectangu-
lar screen that measures only 5" across
the diagonal. Although the monitor uses
a composite video signal, the display is
crisp. Video controls as well as the audio
volume control are located neatly be-
hind a small plastic door on the far right.
They are convenient to use and work
effectively.

The color on the screen is great, and
text on the screen is readable despite the
small size of the screen. The size does not

Though there is space for a second drive,
Commodore does not yet offer that op-
tion. Instead, there is a an empty com-
partment available for disk storage. The
absence of a second drive is relieved
somewhat by the availability of the car-
tridge port. For word processing, for ex-
ample, you could pop a cartridge like
“Write Now” (Cardco, Inc.) into the
slot and use the drive for a data disk.

If you have ever loaded programs with
the C-64’s 1541 disk drive, you know the
procedure is slow, due to the drive’s seri-
al interface. The SX-64 drive, which also
communicates serially, is also slow. The
drive uses single-sided single-density
diskettes with a formatted capacity of
about 174K bytes. The disk drive is an
“intelfigent” one that uses a 6502 micro-
processor and includes 16K of ROM,
2K of RAM, disk controller circuitry,
and a disk operating system.

Software

The $SX-64 includes as standard fea-
tures BASIC language and the Commo-
dore disk operating system. BASIC is in
system ROM, while DOS is contained in
a ROM on the disk drive’s circuit board.
The SX-64 is completely compatible
(Continued on page 83)
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HPTI0 COMPUTER
AND THINKJET
PRINTER

Desktop performance
in a kneetop
package

BY FORREST M. MIMS, il

he air of secrecy surrounding the

I development of a new computer

is reminiscent of the security in a

military research laboratory. One of the

bonuses of writing for a major computer

magazine is having the opportunity to

inspect and even try out some of these

new machines before they are officially
announced.

It’s particularly fascinating to com-
pare the actual computer with its ru-
mored, leaked and speculated counter-
part reported upon in the trade press.
Those not in on the secret can be reason-
ably certain an unannounced computer
actually exists when its manufacturer in-
vokes a “No comment” policy or, espe-
cially, when a high company official vig-
orously denies the existence of the
rumored machine. ’

Recently, for example, Hewlett-
Packard’s chairman, John Young, was re-
ported by Electronic Engineering Times
to have denied the existence of a rumored
new portable known to insiders as No-
mad. Normally, I read every word of con-
firmation signals like Mr. Young’s, care-
fully looking for clues about the real
machine, but this time it wasn’t neces-
sary. I had just concluded a busy session
of poking away at the quiet keyboard of a
very real HP 110 while a sheet of paper
with neat rows of print emerged magical-
ly from Hewlett-Packard’s whisper-quiet
ThinkJet printer (see sidebar).

Being a dedicated portable computer
fanatic (I bought a Model 100 within
minutes after that machine was first
placed on sale), you can imagine my ex-
citement at having the opportunity to
use the portable HP 110, the most pow-
erful kneetop portable yet to appear.

My hands-on experience with the HP
110 was significantly enhanced by the
knowledge that this remarkable new por-
table and its battery-powered ink jet
printer are products of Hewlett-Packard.
Just as the IBM logo symbolizes service,
the initials HP denote quality.

Indeed, in the best tradition of HP’s

line of scientific calculators (one of
which survived burial in an avalanche;
others, falls from great heights; and still
others, the tires of ton-and-a-half auto-
mobiles) Hewlett-Packard claims the
HP 110 can withstand a shock of 100 g in
any direction! Though not verified with
the prototype I evaluated, this means the
HP 110 should easily survive a fall from
a desk to the floor!

Getting to Know the HP 110

The HP 110 includes a high-resolution
liquid crystal display, 280K bytes of
RAM and a variety of powerful applica-
tions programs within its 392K bytes of
ROM. All this fits nicely in a sturdy yet
attractive package weighing 8% lb and
measuring 13 W X 10" D X 27" H.
When the two sliding latches on the front
edge of the machine are moved toward
one another, the top half of the computer
unfolds to reveal a full-size 61-key type-
writer keyboard, a row of 15 function
and cursor control keys and a state-of-
the-art 16-line by 80-character (128 X
480 pixel) liquid crystal display.

The appearance of the display is cer- *

tainly the most striking feature of this
new machine. The entire screen can be
tilted back and forth to minimize glare.
Contrast can be altered in discrete steps
by pressing a special contrast key. Final-
ly, text displayed on the screen is easy to

read since the character fonts resemble
conventional type rather than the stick-
figure format of most other dot-matrix
displays.

Under the keyboard and behind the
display window are a total of four circuit
boards containing some 100 micropower
CMOS chips. The microprocessor that
drives and controls the machine is a
CMOS version of the 8086. Unlike the
8088 used in IBM’s PC, the 8086 is a
bonafide 16-bit processor and provides
about twice the processing speed.

The HP 110 can be switched off by
pressing one of the function keys. Or,
when the machine is operating from its
internal battery pack, it can be set to
switch itself off automatically after a pe-
riod of inactivity ranging from 30 sec-
onds to 30 minutes.

When the HP 110 is first switched on,
its screen briefly displays copyright in-
formation about its bundled software
and its serial number. The computer
then enters its Personal Applications
Manager (PAM) mode and the screen
displays the number of available bytes in
RAM, the time and date, and various
menu options. It even displays, on a
scale of 0 to- 100, the percentage of
charge remaining in the self-contained
lead-acid battery pack.

Three of the menu options are the ma-
jor applications programs permanently
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HP INTERFACE LOOP (HP-IL)

HE HP 110 is equipped with both

I a traditional RS-232C serial in-

terface and Hewlett-Packard’s
Interface Loop (HP-IL). Though most
computer users are familiar with the for-
mer, comparatively few ever heard of
HP-IL.

Hewlett-Packard designed the HP-IL
system to provide a low-cost bit-serial
interface for battery-powered test instru-
ments, programmable calculators (like
the HP-41 series), computers and a wide
range of printers, plotters and other pe-
ripherals. Each HP-IL device has output
and input two-conductor sockets.

An HP-IL system is formed by con-
necting a two-conductor cable from the
output of a computer or other controller

device to the input of a second HP-IL de-
vice. A second cable is then connected
between the input of the computer and
the output of the second HP-IL device.
The result is a closed interface locp. It can
include up to thirty devices. Each device
is assigned zn appropriate numerical ad-
dress so it can be accessed by the loop’s
programmable calculator or computer.

Most HP-IL devices electronically
identify their device classificat on. For
instance, an HP-IL printer like Thinkjet
responds with the HP-IL electronic ID
number for printers when the computer
issues a PRINT command. The informa-
tion to be printed is then sent to the
printer without the user having to speci-
fy a device =ddress.

Perlpherals

/%
f

HP-IL allows devices to be separated
by up to 100 meters using shielded twist-
ed pair and 10 meters when the cable is
unshielded.

In short, HP-IL provides a simple but
powerful interface link for battery-
powered computers like the HP 110 and
their peripherals. o

HP’S WHISPER-QUIET THINKJET PRINTER

HE high noise level of nearly all

I impact-type dot-matrix printers

is a major irritant to their users
and anyone else within earshot. Conse-
quently computer and printer compa-
nies have spent millions of dollars in ef-
forts to develop quiet, nonimpact
printers having acceptable print quality.

Until recently thermal printheads
pressed against heat-sensitive paper pro-
vided the major non-impact printing
technology. Though very quiet and
moderately fast, thermal printers re-
quire special paper and produce relative-
ly low-contrast characters.

Now, thanks to the arrival of the mod-
erately priced ($495) Hewlett-Packard
2225 Ink Jet Printer, the ThinkJet, the
days of ear-numbing impact printers are
numbered. The ThinkJet is just as quiet
and, at 150 characters per second, much
faster than a thermal printer. And since
its characters are formed by spraying mi-
croscopic droplets of ink, it produces
crisp, high-contrast characters. Though
the ThinkJet isn’t a letter-quality print-
er, its print matrix of 11 X 12 dots forms
well-defined, highly legible characters.

Three versions of the ThinkJet are
available. The HP 2225A is line-
powered and fully compatible with
Hewlett-Packard’s Model 150 touch-
screen computer. The HP 2225C, also
line-powered, includes an industry stan-
dard Centronics-type parallel bus.

The HP 2225B is battery powered and
includes a built-in HP-IL interface (see
accompanying sidebar). Therefore, it
forms an ideal companion for Hewlett-
Packard’s new HP 110 portable comput-
er. It can print some 200 pages of text on
a single battery charge.

Disposable
Print Head

Paper

Ink
Droplet

\ Encased
| Bladder
’ (Ink Supply)
T i
= v From
Nozzle Bladder

Though ink jet printers have been
around for some time, their tiny ink
lines, pumps and reservoirs have been
subject to clogging problers. The
ThinkJet eliminates these protlems en-
tirely by employing a novel method of
generating droplets of ink. The tech-
nique was conceived first by Ichiro Endo
of Japan’s Canon, Inc., where it is
known as Bubblejet, and then indepen-
dently by John Vaught at Hewlett-
Packard.

The key to the ThinkJet is a dispos-
able print head cartridge con-aining a
bladder filled with enough ink to print
500 pages of text and a tiny p-int head
equipped with a linear array of micro-
scopic apertures. Each tiny aperture is
backed by a miniature heating element.
When a br.ef pulse of current is passed
through the element, a vaporized bubble
of ink is generated. The bukble then
bursts, propelling a droplet of ink
through the aperture and toward the pa-
per where it forms a black dot J.015" in
diameter.

The entire printing process is imple-

mented by the disposable print head car-
tridge. Unlike conventional ink jet print-
ers, there is no ink-collecting gutter and
no tubes, pumps or reservoirs to clog.

As the ink supply runs out, the blad-
der, which can be viewed through the
cartridge’s clear walls, collapses. Its ap-
pearance provides a visual clue to the
amoun: of ink remaining.

Using the ThinkJet

Either single sheets or sprocketed fan-
fold paoer can be used with the ThinkJet
(the machine has both friction and trac-
tor drive). After a sheet of paper is load-
ed and the machine is turned on, the
print h=ad clears its apertures by spray-
ing a few drops of ink on a replaceable
absorber pad.

Proger operation of the printer can be
verified by depressing the machine’s line
feed button while turning the power on.
Releasing the line feed button then
causes the printer to spray on the papera
preprozrammed sequence of test charac-
ters. Switching the machine off ends the
test session.

The ThinkJet can print 256 different
charac:ers in several different pitches. It
can also print single-pass boldface and
underl:ned characters and words. These
and many other special printing and for-
matting features are available by means
of special control code sequences which
must be entered into a companion com-
puter (but which are themselves not
printed).

As for graphics, the ThinkJet can
print aaything displayed on the screen of
an HP 110 or other compatible comput-
er. Its ~esolution is 96 X 96 or 96 X 192
dots per inch. o
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stored within the system’s 384K bytes of
CMOS ROM. They include a simple
word processor package called Memo-
Maker, a terminal emulator and, believe
it or not, all the graphics and informa-
tion management features of Lotus 1-2-
3, the best-selling spreadsheet package.

The fourth option is the MS-DOS op-
erating system. Any of these packages
can be selected by moving a small point-
er with the cursor-control keys and
pressing RETURN.

Below the titles of the bundled appli-
cation programs appears a row of menu
options corresponding to the eight func-
tion keys. These keys allow you to begin
operating a selected applications pro-
gram, set the computer’s clock, establish
the data communication configuration,
reconfigure many of the machine’s oper-
ating modes and switch the machine off.

Of particular importance is the HELP
key. Summaries of the critical portions
of the HP 110’s various operating man-

Specifications

Product: HP-110 Portable Computer
Mfr: Hewlett-Packard
Personal Computer Group
1000 N.E. Circle Blvd.
Corvallis, OR 97330
Dimensions: 13"W x 10"D x 3"H
Weight: 9 Ib
Price: 52995
Operating System: M5-DOS
Features: 80C86 microprocessaor,
384K CMOS ROM, 272K
CMOS RAM, 16 x 80
LCD, modem, battery
power, RS-232, HP-IL,
Lotus 1-2-3, MemoMaker,

uals are stored in ROM, and they can be
instantly recalled simply by pressing the
HELP key which is provided in virtually
every operating mode. Pressing HELP
fills the screen with a detailed explana-
tion of how to proceed.

For example, when the machine wakes
up in the PAM mode, pressing HELP pro-
vides “Running Applications” to ‘“Turn-
ing Off the HP 110.” After a topic is se-
lected (using the cursor-control keys to

Thinldet spray mechanism

highlight the desired topic), the screen
provides a concise explanation.
Apparently assuming most potential
users will use the HP 110’s bundled ap-
plication programs and commercial
software, Hewlett-Packard chose not to
include BASIC in the machine’s ROM.
However, Microsoft BASIC, FOR-
TRAN, COBOL and Pascal are or soon
will be available on disk, as will be
many other popular software packages.
They include Microsoft Word, Word-

Specifications

Product: ThinkJet Printer (22258)
Mfr: Hewlett-Packard
Personal Computer Group
1000 N.E. Circle Blvd.
Corvallis, OR 97330
Dimensions: 11"W % 714"D x 3%"H
Weigh: 5 Ib
Price: $495
Features: Ink jet printer, 150 cps, bat-
tery power, HP-IL interface,
disposable print head car-
tridge, 11 x 12 print matrix,
96 x 96 or 96 x 192 per
inch

BASIC, dBase II, DataLink and many
others.

Configuring the System

Pressing the System Configuration
menu key allows many of the HP 110’s
standard (default) parameters to be al-
tered. For example, the user can select a
new time delay for the automatic
timeout feature, change the way charac-
ters are displayed on the screen, and
change the cursor from a nearly invisible
underscore to a clearly visible box. It’s
also possible to establish various com-
munication parameters for printers and
plotters.

The most powerful feature of the Sys-
tem Configuration menu option is the
ability to specify how the HP 110’s mem-
ory is organized. Briefly, a portion of
RAM can be assigned as system memory
while the remainder electronically emu-
lates a super-fast solid-state “‘disk
drive.” Let’s look at this powerful capa-
bility in more detail.

Terminal Emulation star, Spellstar, Multiplan, Compiled (Continued on page 90)
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~We don' care 4
which computer you own.

We'll help you
get the most out of it.

CompuServe puts 3

CompuServe is the easy to use videotex

service designed for the persona
computer user and managed by the com-
munications professionals who provide
business information services to over one
fourth of the FORTUNE 500 companies.
Subscribers get a wealth of useful,

profitable, or just plain interesting infor-
mation like national news wires, electronic
banking and shop at home services, and

s

'éja'phisticatéd financial data. Plus, a

communications network for electronic
mail, a bulletin board for selling, swap-
ping, and personal notices and a mulfi-
channel CB simulator.

You get games on CompuServe, toc.
Classic puzzlers, educational, sports and
adventure games and fantastic space
games featuring MegaWars, the “ultimate
computer conflict”

Circle No. 60 on Free Information Card

ment at your fingertips.

To learn more about CompuServe, call
toll-free, 800-848-8199, for an illustrated
guide to the CompuServe Information
Service. The videotex service for you, no
matter which computer you own.

CompuServe

Consumer Information Service. P. O. Box 20212
5000 Arlington Centre Bivd., Columbus, OH 43220

800-848-8199 in onio Call 614-457-0802

An H&R Block Company
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Professional specs for serious users

(1] 1G-4244 Scope Calibrator.
<1 ns rise time. 0.015% tolerance.
{21 10-4205 Dual-Trace 5 MHz
Scope. Low cost, 10mV/cm
sensitivity.

{3} IT-2232 Component Tracer.
Checks parts and circuits without
energizing them.

(4] IP-2718 Power Supply. One
fixed 5 VDC and two adjustable
20 VDC supplies.

(5] 1G-1271 Function Generator.
Sine, square, triangle waveforms.
0.1 Hz to 1 MHz,

(6] 1G-1277 Pulse Generator.
Pulses from 100 ns to 1 sec width.
IT-5230 CRT Tester. Tests,
cleans, restores CRT's.

A subsidiary of Zenith Electronics Corporation

IM-2264 DMM. True RMS
readings of AC voltages. Analog
metering, too.

(8] IM-2420 Frequency Counter.
5 Hz to 512 MHz. 25 mV RMS
guaranteed, 4 to 15 mV typical.
Ovenized oscillator. Has period
and frequency modes, too.

[ IM-2215 Hand-held DMM.
Five DC V ranges. Accuracy:
+0.25% of reading + 1count.

{1 1T-2250 Capacitance Meter.
199.9 pF to 199.9 mF. 0.2% basic
accuracy. Auto ranging.

10-4360 Scope and 10A-4200
Time/Voltage Module. Our
finest. Triple trace, 60 MHz, <7 ns
rise time. Revolutionary 10A-4200
controls CRT cursor and multi-
function display.




em for pride...some, (0 save money.

The time you spend at your test bench
makes you a professional, whether you’re
pursuing a proud hobby...or earning a
living.

So dor’t trust the accuracy of your
measurements to anything less than the
instruments that are built and used by
professionals. Heathkit instruments.

Our products are designed, from the han-
! 2 7. dles up, as kits. The parts and chassis are
a Ilttle blgger, more rugged, more accessible. Most have calibration
standards built in so you can do that job yourself — accurately, conveniently,
at no charge. This makes our instruments superior to smaller, “disposable”
varieties that discourage self-servicing.

Performance is superior, too. Check the specs on our new 10-4360
Scope and I0A-4200 Time-Voltage Module. View =90 MHz
waveforms and get simuitaneous cursor-controlled readout

of Hz, period, pulse width and + DC voltage!

Get reacquainted with our full line. Bench, portable and
hand-held instruments, from lab grade to hard working
economy models.

These instruments are built by experienced
hands. Your hands. So they’ll save you
money, give you confidence and help you
do a better job. Heathkit instruments.
Don’ttrust your pride or money to
anything less.

s [IOTe

measurement

for your e
money &

COLOR HEATHKIT CATALOG
o ® 16SS
Heathkit s

Heath Company, Dept. 010-204
Benton Harbor, MI 49022

Mail this coupon to:
City

State

Company
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FRAMEWORK

Ashton-Tate puts it all to.
gether with an integrated
package

BY LEE D. ZIMSKIND

dBASE 1II, a best-selling database

management system for microcom-
puters. During the last three years they
have continued to develop new products
for database and file management, in-
cluding the recently announced dBASE
III. Framework is Ashton-Tate’s newest
entry into the rapidly expanding inte-
grated software market. Ashton-Tate
was scheduled at the time of this writing
to begin shipping it on July 2.

The theory behind integrated soft-
ware is that productivity and utility are
increased when several applications are
combined under one interface. Most in-
tegrated packages include at least word
processing, spreadsheet, and business
graphics. Some add communications
and/or other facilities. Framework is a
very well-equipped package. It includes
word processing, spreadsheet, graphics
and communications, plus data manage-
ment, forms processing, and two fea-
tures which, according to Ashton-Tate,
differentiate their product from others—
an outline generator and a very powerful
high-level programming language called
FRED that makes Framework ideal for
developing vertical applications and in-
tegrating other programs into the
Framework environment. Indeed, Ash-
ton-Tate has chosen to implement the
communications features of Framework
by using FRED to incorporate Mycroft
Labs’ popular terminal emulation pack-
age, MITE. Its cost is included in
Framework’s $695 price.

Ashton-Tate provided a pre-release
version of their product for review. Since
documentation was incomplete, I will
not comment on it, except to say that it
appears to be extensive, providing tem-
plates, reference cards and tutorials.
Documentation for the programming
language is not included in the standard
package, but is available separately.

What Framework does is simulate a
desktop using the computer’s display. It
can place various kinds of documents or
frames—word processing, spreadsheet,
graphs, databases—on the desktop, sin-
gly or in combination. Each frame is

I N 1981 Ashton-Tate introduced

identified by a user-assigned name of up
to 255 characters (whose usefulness is in-
creased if the first eight characters are
unique). The list of frames on the
desktop is kept in a “tray” on the right-
hand part of the desktop (screen). The
user, always knowing what is there, can
easily retrieve or move among the
frames. Since there is no limit to the
number of frames on the desktop, the
screen sometimes resembles a messy
desk. To clear it, a single command can
move the contents of the desktop to the
tray. The process is quite orderly—and
quite different from the usual clearing of
ordinary desktops.

Frames can be nested within other
frames (called ‘“containing frames”)
without any limit. Different types of
frames can be combined, so one docu-
ment may contain text, spreadsheets and
graphs. One of the strengths of Frame-

work is its capacity to organize frames
within the containing frame as a tree
structure or outline. For example, in or-
der to write this article I created an out-
line within a containing frame called
“framework article.” All of the standard
data-management functions exist at the
frame level—create, add, delete, insert,
move—which makes it very easy to or-
ganize ideas into coherent presentations.

You can move frames around on the
desktop or change them in shape or size,
or with a “zoom” feature, enlarge a
frame to take up the whole screen.
Frame management and function are
similar to “windows” in other products.
Ashton-Tate attributes the superiority
of the frame concept to two capacities:
using it, you can assign a name to a
frame and store information (e.g., print
options or, indeed, an entire program)
with a frame. In the above example I was

SOFTWARE REVIEWS

able to supply the margin and paragraph
indentation parameters for this entire ar-
ticle by defining them for “framework
article.” It is also possible to change the
parameters when necessary. This is a
very simple example of a very powerful
capability: You can define as much as a
32,000-line program behind a frame
border.

Implementation

The minimum system requirements of
Framework are 256K of RAM and two
360K disk drives. We used the configu-
ration for most of our testing and found
that the software performed with quick
speed and good response. In our pre-re-
lease version the files, especially spread-
sheets, seemed to take up a huge amount
of space both in memory and on the disk,
but we assume this problem will be
corrected.

You can use Framework with either a
monochrome display or a color graphics
adapter and color monitor. Ashton-Tate
has used color not for the screens, but for
display of graphs. The graphics features
also work on IBM monochrome boards
with standard monchrome adapters.

Framework makes extensive use of a

“help library. Whenever you press the F1

key, a help screen is displayed with infor-
mation about current function options.
The screens we saw were well-written
and helpful.

When you first invoke Framework, an
empty desktop is displayed on the
screen. Across the top is a list of
menus—Disk, Create, Edit, Locate,
Frames, Words, Numbers, Graphs,
Print—which you can access by hitting
the INs key and moving the cursor onto
the desired function or by holding the
CTRL key down while typing the first let-
ter of the desired function. One of the
things I had trouble getting accustomed
to was the use of the INs key as an “in-
struction” key rather than an“insert”
key. When you select any of the func-
tions, a menu appears listing the various
options. You make a selection by mov-
ing the cursor onto it and pressing RE-
TURN or by typing the first letter of the
function.

The other item on the desktop at
startup is a list of available storage de-
vices. By selecting the appropriate de-
vice, again by highlighting it with the
cursor, you can load a frame from a disk.

A highlighted line called the status
panel near the bottom of the screen
shows the name of the frame and the
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column/row location of the cursor. For
spreadsheets and databases, formulas
behind the current cell are also shown.
The bottom line on the screen is used to
give more information. For example,
during editing of a spreadsheet cell, that
line displays the values or formulas;
when a menu is in use, it shows a sen-
tence describing the result of selecting
the option.

At any point you can save the entire
state of the system on disk. This feature
makes it possible to leave Framework
(perhaps to go home) and start it later
exactly where you had left off.

One of Framework’s strengths is its
consistency across all applications. You
use the same series of key strokes to
move data whether in word processing,
spreadsheet, database or outline mode.
The same can be said for copying, search
and replace, sorting, or any other func-
tion. Once you learn basic functions for
any one application, you can apply them
logically to the others.

Framework enables you to define up
to 46 macros. In addition, more than 14
built-in functions are available for vari-
ous applications: finances, statistics,
control, logic, to name a few. If you find
you need functions not provided by
Framework, you can define others and
store them in a library that will be in-
voked automatically.

There are four main types of frames:
word processing, spreadsheet, graphics
and database.

Word Processing

Framework incorporates most com-
mon word processing functions. When
you create a word processing or “empty
word” frame, it resembles a blank sheet
of paper. You can begin typing immedi-
ately and format the page later. Alterna-
tively, you can begin by using the Words
menu for setting the left and right mar-
gins (maximum of 255 characters), para-
graph indentation (including negative
for hanging indents) and justification.
You also use this menu to change the tab
size—tabs are set at equal intervals
across the page. There is no decimal tab.
(Ashton-Tate suggests using a spread-
sheet for columns of numbers and incor-
porating it in the document, but, as I will
explain, there are drawbacks to this
method.) Word processing defaults in-
clude “word wrap” and “insert” modes.

The approach Framework employs is
“what you see is what you get.” If you
select full justification, the document ap-

Framework’s outline feature
helps organize ideas.

pears with it. The justified margins are
maintained dynamically as text is added
or deleted. In fact, all spacing is main-
tained dynamically; there is no reformat-
ting function. This approach is main-
tained with the horizontal and vertical
scrolling through the document and the
display of underlined, boldfaced and
italic characters.

While some of the fancier options,
such as superscripting and subscripting,
have not been included, all the basics—
global search and replace, locate, move
and copy—are implemented.

The word processor is not meant to be
used for creating large documents, such
as books. Although it is easy to get
around a document if it is broken into
manageable pieces in multiple frames, no
partitioning (page breaks) within a frame
is possible. In fact, it is impossible to ref-
erence a section of a document by page
number: The frame must be paged
through a screen at a time. To users of
highly sophisticated word processing
equipment this may prove an annoyance.

Spreadsheets

The spreadsheet implementaion con-
tains all the usual functions of spread-
sheet programs. The number of rows
and columns is limited only by machine
memory (maximum array size is 32,000
rows by 32,000 columns). You address
cells using letters to represent columns
and numbers to refer to rows: Thus C5
refers to the fifth row of the third col-
umn. You may also reference or display
acell using a “meaningful” name, which
is the concatenation of the column label
and the row label, separated by a period.

Like other spreadsheet programs,
Framework enables you to define formu-
las behind a cell or group of cells. In fact,
a cell may contain a full 32,000-line pro-
gram. Formulas or programs may refer-
ence other cells in the same spreadsheet
or in another one. Generally the cell ref-
erences in formulas are relative; that is, a
formula that you move or copy is adjust-
ed for the new position of the cell

Framework also has the capability of
specifying absolute cells, which do not
change when the formula is moved. But,
again, the real difference in Framework
is the powerful command language that
you can use in the definition of any cell.

Framework supplies most of the usual
cursor functions, but not the capacity to
“jump” directly to a specific cell. Enter-
ing data in other than row order requires
two keystrokes between each entry in-
stead of one. Adding and deleting rows
and columns is somewhat more clumsy
than in some competitors’ products be-
cause you must set the cursor properly:
Sometimes it is difficult to remember
whether the new row or column will go
before or after the cursor position (it’s af-
ter). It is also possible to move or copy
from another spreadsheet or database
and to consolidate spreadsheets.

Chaices for formatting are more than
adequate. Text can be aligned left, right
or centered and appear underlined, bold-
faced or italic. Numbers can be dis-
played as integers, fixed decimals, in
business format or in scientific notation
with percent or dollar signs. A “nation-
alize” function allows currency conver-
sion. It is easy to widen columns.

You can protect cells against change
or editing, and easily create templates,
by protecting the cells that don’t change
and using the “Blank All” command to
erase the rest.

Graphics

Creating graphs from a spreadsheet or
database is very easy in Framework.
You select the data and invoke the
“draw new graph” option of the graph-
ics menu. The variables are automatical-
ly selected from the headers of the row
or cohumn being graphed. You can set
various options, such as manual scaling
and headings. You are also able to link
the graph to the spreadsheet or database
containing the data elements so that the
graph is updated automatically. Since
you can conveniently show both the data
and the graph, you can immediately see
the effect of changes in the data. The
program defaults to a bar graph format,
but stacked-bar, line, scatter, x-y, pie
and exploded pie are available.

The technology employed for the
graphics permits graphs to be run even
on an IBM monochrome screen without
a graphics adapter. Color, however, is
supported for graphs on color monitors.

Although they were not ready at the

(Continued on page 73)
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The company that made the first transportab/e /BM clone /ntroduces a line of
powerful new desktop computers

BY B& ) MCMULLEN

OoMPAQ Computer Corporation
‘ of Houston recently announced

anew line of desktop computers
called DESKPRO. The new series in-
cludes four models, all based on the Intel
8086 chip. The use of the 8086, which
has an internal speed twice that of the
Intel 8088, gives the new line a signifi-
cant increase in throughput over the
IBM PC and PC-XT as well as over oth-
er 8088-based PC-compatibles (includ-
ing Compaq’s own Portable and Plus
models). Despite the use of a different
processor, Compagq is equipping DESK -
PRO with the same level of compatibil-
ity with the IBM/MS-DOS standard
that other Compaq models have.

The DESKPRO series is a complete
line of four different units, ranging from
Model 1, a 128K single floppy disk sys-
tem, to Model 4, a 640K system contain-
ing a single floppy drive (expandable to
dual floppy), a 10 M-byte fixed disk
drive, an internal 10 M-byte fixed disk

Barbara and John McMullen are con-
tributing editors to C&E.

i 8 -

Further, all models utilize the maximum
200-watt power supply for Model 4.
These design choices give purchasers the
ability to expand any model to the maxi-
mum without having to send the unit
back to the shop.

Compagq is also distributing the new
line, whose suggested retail prices (with-
out a $255 monitor) run from about
$2240 for the Model 1 to approximately
$6940 for the Model 4.

Backup
The internal hard disk backup is a
10.35 M-byte tape cartridge housed di-
rectly under a floppy disk drive (the flop-

.|

backup and an asynchronous communi-
cations/clock board. In between, Model
2 is a 256K dual floppy system while
Model 3 is equivalent to the IBM PC-XT
(256K RAM, single floppy and 10 M-
byte fixed disk drive) with an additional
asynchronous communications/clock
board.

All models have the same housing
(14.74" wide by 13.75” deep by 10.75"
high) which contains internal space and
sockets for the maximum configuration.

py drives are half-height). This device
also has the capacity to back up data
from any logical DOS drive and permits
users to archive files from floppies or
from external network systems, such as
Corvus Omninet. Gary Stimac, director
of engineering for the Compaq Office
Computer Division, which is responsible
for the DESKPRO, estimated time
needed for backup. He figures that to
back up 10M bytes takes approximately
18 minutes (assuming that the target

4
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cartridge has already been formatted for
use, which takes approximately 40
minutes). Software supplied with
DESKPRO units permits users also to
take “directories” of the archival tape
cartridges.

Compatibility

In pursuit of true PC compatibility for
the DESKPRO, Compaq was able to tap
its experience in reaching the same com-
patibility for its Portable units. Steve
Flannigan, vice president, system engi-
neering, who has the responsibility for
ensuring software compatibility, points
out that Compagq had developed internal
programs to test software compatibility
for the Portable and Plus models. These
were already available when needed for
DESKPRO development. Moreover,
Compag, in developing its earlier prod-
ucts, had learned—better than anyone
else, including IBM (witness the non-
compatibility of the PCjr)—the impor-
tance of compatibility and was able to
implement it.

In order to provide full compatibility
with the IBM PC, Compagq is equipping
units with two different clock speeds:

a) 7.14 MHz—the internal speed of
the 8086, which allows a DESKPRO
unit to run at its maximum throughput
rate. This setting is to be used for most
normal business applications.

b) 4.77 MHz—a speed comparable to
the 8088 processing utilized in the IBM
PC and PC-XT. In this mode, which
Compagq calls *“common,” i$ run any
software that is dependent on internal
clock rate (for example, communication
programs that utilize programmed
“time-out” loops or time-based dialing
or handshaking protocols). Common
mode is also used when speed is detri-
mental to the application. (In hobby or
entertainment programs, like PacMan,
double speed would be inappropriate.)

Switching between the two clock
modes may be accomplished under soft-

ware control or by manual keyboard in-
tervention (at any time). The current sta-
tus of the setting is indicated by a light
on the front left surface of the system:
green for the native 8086 mode; red for
the common mode.

Also in the interest of compatibility,
the system contains eight IBM PC-XT-
compatible expansion slots (one short
and seven long). Of these slots, the flop-
py disk printer controller board and the
video monitor board take a long slot each
in all models. The fixed disk controller
takes a long slot in Models 3 and 4, while
the asynchronous communications/
clock board uses the short slot in Models
3 and 4. This utilization leaves five long
and one short slot available for addition-
al peripherals in Models 1 and 2 and four
long slots available in Models 3 and 4.

Throughput
While speed may not be a foremost
concern of PC users today, Stimac be-
lieves that software is just beginning to
push the limits of the 8088-based systems
and that speed will soon become of ut-
most importance. Stimac makes the

point that DESKPRO permits technical
expansion. Larger fixed disks, local area
networks, etc., can utilize the same basic
configuration as time goes on. (Early
product testing, Stimac points out,
showed that popular LAN’s that were
severly degraded by multi-computer ac-
cess in an 8088 environment suffered no
degradation in the DESKPRO 8086
environment.)

A further throughput enhancement is
a motherboard that can contain up to
640K bytes “‘on-board.” Its design al-
lows users to access all RAM in the full
8086 16-bit format rather than through
the 8-bit I/0 bus that is utilized when

| S—
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All models contain internal
space and sockets for maximum
configuration as shown at left.

accessing memory above 256K bytes on
the IEM PC and PC-XT and PC-
compa-ibles. In this way DESKPRO
ehminetes the degradation that occurs in
~hese other systems.

The DESKPRO keyboard has the
same layout as the Portable family (and
-hus tke IBM line). The feel of the keys

(Continued on page 80)
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erize your office...Buy a prmter Turn your PC]r into a Word
processor ... Learn American History ... Talk to your sales rep
in Des Moines via CRT about his new sales quota... Access
Dow Jones, The Source, Compu-serve and other public net-
works...Be your own bank teller.. Write
The Great American Novel...Purchase
the right monitor...“Cluster” your PCjr. with
a PCXT...Go on a diet that works (?) (1)

Study Euchdean theory...Prepare for your visit to the
IRS. ..Balance your checkbook...Teach your PCjr to sing in
harmony...Fight off invading aliens during your lunch
hour...Computerize your patient profiles...Track last
month’s inventory of steel ball bearings...Plan your vaca-
tion...Find PC software that’s interchangeable with your
PCjr... List your tax exempt expenses for the year...Project
the amount of oil you will use in your furnace...Decipher
your phone bill...Out- line the itinerary
of your cross-country business trip...
Organize a little league . . . Dis-
cover when Venus and = S Mars are closest
to the sun...Turn your PCjr into a Picasso or Van Gogh...
Save money when buying new peripherals for your PCjr...
Manage your database with dBase II...Catalog-shop
with Compu-Card.. Write memos...Upgrade your sys-
tem...Cure insomnia with a new game you can play at
midnight...Make calculus as easy as 1, 2, 3...Create bar charts
to tell a story...Expand your system with two disk




drives...Organize your library ...Set up a national sales meet-
ing...Review the newest product releases from your living
room...Improve your business . . . Add
animation and sound to your PCjr...Get
better grades in school... Write
papers with no spelling errors...Evaluate
new printers...Play challengmg new games...Change
operating systems...Create personalized stationery...Give
pre-schoolers a head-start in computer learning. .. Eat, swing,
jump, punch and blast better with winning game tips
...Choose a computer camp... Balance home expenses.
MAKE YOUR PCjr YOUR MOST IMPORTANT TOOL!

SUBSCRIBE TO P(jr.—We’ll help you mind your
business and make computing entertaining, educa-
tional and functional!

® PO. Box 2450, Boulder, Colorado 80322 Il

YE@ I want to subscribe h
to PCjr. for: i

Junior! RGN (] One year (12 [] Two years [] Three years il
First Look: Ay v ior? 1ssues for $1497. for $27.97. for $3897. Il
. o ‘ 4 [ SAVE 40%! [ SAVE 44%! [ SAVE 48%! Il

Savings based on full one-year subscription price of $2497. ||

Mr./Mrs./Ms. — Il
prind full rame PISH609 "

Company

Address. u ! ||

City State Zip :I
Check one: [ ] Pavmentenclosed [] Bill me later |I
Charge my: [ ] American Express [] Visa [] MasterCard I

Card No..

e Exp. Date

Add $8 per year in Canada and all other foreign countries. I
Please allow 30 to 60 days for delivery of hirst Issue. I
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LCD’s

New liquid crystgz{ d/‘ép/a ys offer /ncr_egzs@g competition for CRTS
BY BOB P_ETE‘R_SON _
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IKE the protagonist in a Shakespearean
play, the liquid-crystal display (LCD) has been
hampered by a tragic flaw—its small size.
However, that flaw is likely to disappear very soon.

Jdn fact, several manufacturers are row
making LCDs that display 24 or 25 Imes
of 80 characters—the same capacity as a
standard CRT.

LCD panels are flat and require very
little power. which makes them pozen-
tially the best display medium for lap-
sized portable computers. But most of
the big LCDs still suffer from the minor
problems associated with smaller paaels
concerning viewing angle, speed of re-
sponse. temperature range. and bright-
ness. Fortunately, the benefits of the big
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LCDs far outweigh the drawbacks.
Only one question must be answered
before big LCDs are wedded ta portable
ccmputers: Will users pay the price? Big
LCDs aren’t cheap. They cost much less
than other flat panel alternatives, but
that’s not the only consideration in-
vclved. Are people willing to nay $500
more for a computer such as the Radio
Stacx Model 100 (which has an 8-line
display and costs under $1000¢, just for
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the convenience of a 24-line panel? The
letter isn't available yet, but it won't be
leng before it (or something similar to it)
wil be.

All of the high-capacity LCDs, except
onz, are coming from Japan. Companies
that have announced 24 X 80-charac+
ter danels include Seiko Instruments,
Saayo, Sharp, and CrystalVision. The
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Seiko’s 24-line LCD.

Japanese are considered so far ahead in
the LCD race, it’s surprising to see a
U.S. firm on this list, but CrystalVision
claims to have a significant contribution
to make.

Seiko is now marketing a 24 X 80-
character LCD that sells to manufactur-
ers for about $400 in small quantities.
Although Seiko has been selling panels
with on-board LCD controllers, the 24-
line product won’t include this circuitry
because computer makers would rather
handle control functions externally. By
using a CRT controller instead of a dedi-
cated LCD controller, the entire system
can work much faster.

Also coming from Seiko, though, are
three LCD graphic panels, one of which
has 128 X 480 dots—or 16 rows of 80
characters if you count it that way. Un-
like most LCDs, which require more
than one voltage, the graphic displays re-
quire only one 5-V supply. They also
contain a compensation circuit the keeps
the voltage levels to the display at the
best possible value for any given
temperature.

Sanyo promises an LCD that displays
a few more characters than a standard
CRT. This panel provides 200 X 640
dots—25 rows of over 100 characters
each. The product comes with CMOS
drivers on a pc board for $273 in large
quantities. It’s interesting to note that

Layers of twisted nematic LCD.

the multiplexing rate of this panel is
morethan three times as great as some of
the LCDs currently on the market.
Sanyo is obviously pushing standard
LCD technology further than other
manufacturers.

The third Japanese large-LCD en-
try—and the winner so far in the race to
lower prices—is Sharp. The company
plans to sell its 25 X 80-character panel
for less than $200 in large quantities. It’s
difficult to tell how the panel cost will
translate into a final computer product
price, but you’ll probably find out before
long. Sharp is shipping prototypes at the
time of this writing and expects to sell
production quantities by June.

A US. firm that recently began work-
ing on LCD technology, CrystalVision,
plans to compete in the large-panel race
in a big way. The company has devel-
oped a 25 X 80-character display that
differs markedly from standard LCDs.
Though the cost is about twice as much
as a comparably sized CRT, this panel’s
display quality may enable it to compete
favorably with conventional CRTs.

LCDs Aren’t Created Equal
The differences between the LCD
from CrystalVision and those from the
Japanese companies stem from the type
of LCD technology used. A complete
understanding of these technologies re-
quires a crash course in the chemistry
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Fig. 1. Twisted nematic molecules.
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behind LCDs, but the basic principles
are fairly simple.

Two types of liquid crystals exist. One
type, lyotropic crystals, are very com-
mon in living things; every living cell
contains this kind of crystal. You can see
the optical properties of lyotropic crys-
tals in dishwashing liquid if you let some
run down the sides of a clear glass. The
thread-like refractions you see are long
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Fig. 2. Twisted nematic LCD is off at (A); on at (B).
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liquid crystal molecules that scatter
light, thus making themselves apparent
when you look through them. Because
these crystals consist of two phases
(more on that in a moment), they aren’t
used in LCD displays.

The second type of crystal, the ther-
motropic, is the kind used in all LCD
displays. Thermatropic crystals are use-
ful because they exist in only one phase
at a time. The phase of a liquid crystal
depends on its temperature, just as the
phase of H,O does. When H,O is very

Layers of guest host LCD.

cold, for example, it exists in the solid
phase—ice. Heating it changes its phase
to liquid—water. And heating it further
produces the gas phase—steam.

Liquid crystals go through similar
changes, but they go through many
more phases than H.O does. These
phases can be described in terms of the
way the material’s molecules are orga-
nized. At very low temperatures, a liquid
crystal is a solid and is organized in three
dimensions; that is, the molecules aren’t
free to move in any direction. Heating
the material a certain amount changes
the crystals to what is called the smectic
phase, where they are in a semi-solid
form that’s organized in two dimensions.
This smectic phase still doesn’t allow the
crystal molecules to move freely. Fur-
ther heating changes the material from
the smectic phase to the nematic phase,
in which one-dimensional organization
lets the molecules move freely in all di-
rections except one.

The nematic phase exists in the
thread-like scattering caused by dish-
washing liquid; the long liquid crystals
organize in this way when the tempera-
ture allows them to exist in long mole-
cules. As Kevin Hathaway, a flat-panel
display consultant from Mesophase, Inc.
(Cupertino, CA), explains, it’s like
throwing pencils into a box and shaking
the box: The pencils tend to line up.

Heating the liquid crystal further
causes the material to lose all forms of

Big Picture LCDs

Fig. 3. Guest-host LCD is off at (A); on at (B).
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ordering and enter the isotropic liquid
phase. The material is now a *normal”
liquid. A certain amount of additional
heat boils the material into a gas.

Whipping Crystals Into Line

Three of the phases just described—
the smectic, nematic and isotropic—are
important to understanding liquid-crys-
tal displays. Almost all LCDs now avail-
able use the nematic phase, where the
molecules line up in one dimension. But
even though these LCDs use the same
phase, there are still different types of
devices that work in different ways. The
CrystalVision panel, however, uses a
completely different approach from the
rest.

The two main types of standard LCDs
are twisted nematic and guest-host. The
large LCDs coming from the Japanese,
as well as almost all other commercially
available LCDs, are twisted nematic
panels. These devices depend on the use

DYE MOLECULES

of two polarizers, and so have some per-
formance drawbacks such as a narrow
viewing angle and contrast limitations
due to loss of light in the polarizers. The
other conventional LCD type, guest-
host, shows promise of providing better
performance for many uses, but still
needs some work before becoming wide-
ly useful.

The liquid crystal part of a twisted ne-
matic LCD is sandwiched between
sheets of glass (Fig. 1). When the display
is off; its design causes the crystal mole-
cules near one sheet of glass to line up
horizontally, while the crystals near the
other sheet line up vertically. Because
the molecules try to line up like the pen-
cils in a box but are held in different di-
rections at either glass sheet, they end up

Bob Peterson is an engineer and free-
lance author in the fields of computers
and electronics.

(Continued on page 85)
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MICRO
SERVICE

ORGANIZATIONS

Outfits you can turn to
when—or before—your hardware fails

BY ELIZABETH BiBB

ost computer owners don’t
M worry about service until their
machines break down. That’s

usually long after the original purchase
and after the warranty has expired,
when the owner is in no position to bar-
gain. His main concern is getting the
computer back up and running again.
Choices are few in these emergency situ-
ations so most users turn to their manu-
facturer for service. Service is, in fact,
why many chose their machine in the
first place, but relying on the original
manufacturer may not always be the best
or most economical choice.

To maintain their options in the event
of machine failure, more micro owners
are signing service contracts that offer a
guaranteed fixed annual rate for all re-
pairs and parts required.

Most computers come with 90-day
warranties that include parts and labor.
Extended warranties are usually avail-
able for an additional year for a flat rate.
Service contracts offer protection after
the warranty and extension expire.

Service contracts, or maintenance
agreements, as they are often called,
are offered by numerous sources, includ-
ing the manufacturers, dealers and
third-party maintenance organizations
(TPMs). In the beginning, when the per-
sonal computer was just a vision, most
computer users leased their mainframe
equipment from IBM. Then, after the
Consent Decree of 1956 was issued, IBM
was legally required to sell, as well as
lease, equipment. That meant that for
the first time, service manuals and docu-
mentation had to be provided to the pub-
lic. With that decree, a new industry was
born—third-party computer servicing
and maintenance.

Even now that the microprocessor has
expanded the computer universe expo-
nentially, most users opt to stay with the

original manufacturers of their equip-
ment when problems arise. Many are not
even aware of the alternatives or have
been cautioned by their manufacturer
that third party maintenance is inferior.

In the 1970s, however, as multiple
configurations of systems appeared,
owners with, for example, an IBM PC,
an Okidata printer and a Hayes Smart-
modem, found IBM’s service limited to
only the PC.

IBM and most of the other familiar
names in microcomputers, including
Apple and Radio Shack, continue to ser-
vice only their own equipment, but at
least one, Xerox, has extended its service
division to include other manufacturers.

At least 12 national firms offer multi-
vendor service at hundreds of field loca-
tions. Added to their numbers are many
local service groups and dealers who ser-
vice the equipment they sell.

Comma was the first TPM, founded
in the late 1960s by two former IBM
maintenance engineers who left to start
their own venture. Because the fledgling
micro industry had not yet burgeoned
when Comma began, high start-up costs
involved in servicing mainframes mixed
with user hesitancy caused problems for
this early TPM. It was bought in 1973 by
Control Data, today one of the leaders in
the field.

An $850 Million Industry

In 1982 six firms were responsible for
over half the $850 million collected in
the service field, according to a report by
Decision Services Corporation. They in-
clude TRW Customer Service Division,
MAI/Sorbus, Control Data Corpora-
tion Engineering Services, RCA Ser-
vices, Western Union Field Services, and

Elizabeth Bibb is a former wire service reporter
who writes often abour microcomputers.
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