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Epson.

For those who needit,

simplicity.

One computer.

Two points of view.

The Epson QX-10 personal computer:

To many, the Epson represents the
ultimate in simplicity.

Just press a single key for the func-
tion you require: word processing,
scheduling, business graphics, address
book or file management. One key-
stroke produces your program. There
are no rigamaroles to remember. No
disks to change.

The result: you start to work
immediately. And you start being pro-
ductive, immediately. With step-by-
step prompts. In plain English, not
computerese.

Simplicity itself.

Orisit?

The plain fact is that the ease of
operation the Epson offers today is
accomplished with a degree of tech-
nological sophistication most other
computers can only promise for tomor-
row — specifically, fully integrated
software, operating in an interactive
environment.

The few other computers offering
such “simplicity” cost $5,000 to $15,000
more. And most other computers can't
ofter it at any price. Which makes
one wonder exactly what they do offer,
in terms of either simplicity, or
performance.

HOW MUCH CAN YOU DO
ON THE EPSON? HOW MUCH
ARE YOU READY TO DO?

The Epson’s ease of operation
may spoil vou, but it certainly won’t
limit vou.

Case in point: every Epson comes
complete with an integrated soft-
ware system — Valdocs® —to effortlessly
provide the basic functions for which
most people buy computers. The
Epson also comes with CP/M®-80 2.2,
s0 you can choose trom the hundreds
of programs in the CP/M library. And
only Epson offers an exciting new
collection of seven best-selling pro-
grams now specially enhanced to give
vou every powerful feature, plus Epson
one-button simplicity. Included are

dBase I,® Friday!™ Microplan®
Graphplan™ WordStar® SpellStar®
and MailMerge® And the Epson also
allows you to add MS™-DOS com-
patibility, so you have access to best-
sellers like Lotus® 1-2-3%

Best of all, you will run the soft-
ware of your choice on the computer
of choice. The high-performance
Epson. With 256K RAM. 128K dedi-
cated video memory. The
breathtakingly sensible

HASCI™ kevboard. = —]
Dual 380K double  A— ————]
density disk e —
drives. e

Graphics

capabilities unequalled in

its price range. A high resolution monitor,
640 hv 400 pixels, for clarity few com-
puters in any price range can ofter. Plus,
an RS-232C interface, a parallel printer
interface, and internal space for up to

. five peripheral cards so you can expand

vour Epson as vour needs require.
One further point: all these features,

and quite a few more, are included

in the Epson’s $2,995 price. Some com-
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Epson.

For those who can handle it,
performance.

puter companies ask you to pay extra
for features like these. Most can not offer
them at any price.

That, too, is performance. The kind
of performance that can make choosing a
personal computer very simple, indeed.

EPSON QUALITY. OR, WHY

¥WONDER WHAT TERRIBLE

FLUDGES LURK IN WHICH
SLEEK BOXES.

If you know computers, you
know Epson.
Epson
printers set
the industry
standard
for quality,
reliability

"~ and value.

Rest assured,
the same
can be said
for the Epson

personal
computer.
The satisty-
ing silence of
the slim, Epson-
designed disk-
drives is one way
for you to judge or,
for an inside-out
perspective, here is an
excerpt from a review
by Jim Hanson in the
April, 1983 issue of
Microcomputing*

‘The Epson QX-10 is soundly designed
and executed. I looked hard and found
no cvidence of kludging or shorting out
anvtaing in the name of economy: All
the connectors have gold on them and are
of quality manufacture. The printed
circu't boards are heavy, with soldermarks
on both sides of double-sided boards.
The drcuit boards are completely silk-
screened with component labels, and the
layout is as professional and clean as
you will find anywhere”

Isn't this what you expect? After all,
it's an Epson.

A WORD TO THE WISE:
GET YOUR HANDS ON
THE EPSON.

Is the Epson a simple, easy-to-use
computer for beginners? Or a sophisticated
high-pertormance computer for the
experienced? The answer is “yes!” And
when you think about it, aren’t those two
computers the one you need now.

For technical specifications, and
the complete, 3-part Microcomputing
review, along with the name of
your nearby Epson dealer, call toll-
free (800} 421-5426. California resi-
dents, call (213) 539-9140.

*Excempt reprinted by permission of Microcomputing Magazine
All rights reservea.

CI/M, dBase 11, M:croplan, Wordstar, Spelistar, MailMerge, Lotus,
1-2-3 are registercd trademarks of Digital Research, Ashton Tate,
Chang Labs, MicraPro (3), and Lotus Development (2). Valdocs,
Graphplan, MS, and HASCI are rademarks of Rising Star, Chang Labs,
Microsoft, and Rislng Suu, respectively.

STATE-OF-THE-ART...SIMPLICITY.

Circle No. 26 on Free Information Card



-------------

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 weren't. 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 siate. 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 simpile sym-

T -

Atari presents the

five greatest advances
in the creative arts
since someone put

72 crayons in one 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™ sottware cartridge is
among the best tools available for
teaching hands-on computer cre-
ativity. To draw circles, rect-
angles, or simply fool around with
freehand sketching, just press the
pen to your TV screen and VOILA
...Atrail of sparkling color follows 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™ I or AtariMusic™ 11
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 you're painting with light

or composing at the com-
puter keyboard, you can store

your creation on the ATARI

1010™ Program Recorder

or the more sophisticated

1050™ Disk Drive. e]
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™ Sottware developed by Capital Childrens
Museum, Washington. D.C.. licensed by Reston Publishing
Company, Inc. © 1982 Reston Publishing Company, Inc.
All Rights Reserved.

DISCOVER
WHAT YOUAND
ATARI
CAN DO.

© 1984 Alari Inc. Ali Rights Reserved () A Wamer Communications Company

Circle No. 9 on Free Information Card




VOLUME 22, NUMBER 7

JULY 1984

Computers

&E L ECT O N |

Features 71 Budget Daisywheel
Printing—
36 HP’s New Laserlet Smith-Corona L1000
Printer By Joe Desposito
By Josef Bernard Smith-Corona’s L1000 offers letter qual-

Sooner than anyone expected—an af- ity at a low price.

fordable laser printer.

40 Mister Impossible: Ray

Kurzweil 66 Beyond the Basics at c0|uml1$
By Louis Melton L L
The man who says he will be marketinga | By Greg Gianas 8 Les Solomon on

Computer Hardware

voice activated typewriter by 1985, Aninside look at the largest independent

software developer.

46 Continuous Speech
Recognition

Memory You Can Bank on.

By Maryann Walsh and Josef

e Reviews

The state of the art in computer recogni- |

tion of natural speech. 18 The Tandy 2000
52 Helping Managers By Barbara and John McMullen -4 b
Manage 24 IBM’s Transportable 13 Bits & Bytes [
By John Light - By William Barden, Jr. By Sol Libes
Decxslon support systems aid in collect- The Portable PC is luggable—and ohso | —
ing and analyzing data. | compatible. 74 The Computer
56 Video Display ' Scientist
Ter_mlnals and By Forrest M. Mims, il
Vision More on Computer Aided Drafting.
By Bob Margolin I

What you should know about visual
stress and VDT use.

Departments

60 Store It with Light 4 Editorial i
itoria
BY Jeff Hecht 26 Mitsubishi Video By Seth R. Alpert |
Print
rimter 6 Letters
By Fred Blechman —

78 New Products

106 Computer Mart/
Electronics Classified

115 Advertisers’ Index

An inexpensive way to get hard copy
from your screen.

2_9 Cut & Paste

By Mark Andrews
An easy-to-use word processor for the
Apple II family.

Optfcal ' storage systems promise. dra-
matically lower cost per bit.

| COVER PHOTOS BY BOB LORENZ

COPYRIGHT © 1984 BY ZIFF-DAVIS PUBLISHING COMPANY. All rights reserved. Computers & Electronics (ISSN 0032-4485) July 1984, Volume 22, Number 7. Published monthly by
Ziff-Davis Publishing Co., at 3460 Wilshire Blvd., Los Angeles, CA 90010. Richard P. Friese, President: Selwyn Taubman, Treasurer; Bertram A. Abrams, Secretary. One year subscription rate
for U.S. and Possessions, $15.97; Canada, $20.97; all other countries, $23.97 (cash orders only, payable in U.S. currency). Second Class Postage Paid at Los Angeles, CA 90052 and at additional
mailing offices. Authorized as second class mail by the Post Office Dept., Ottawa, Canada, and for payment of postage in cash. POPULAR ELECTRONICS including ELECTRONICS
WORLD trademark registered. Indexed in the Reader’s Guide to Periodical Literature. Ziff-Davis also publishes Boating, Car and Driver, Cycle, Flying, Popular Photography. Skiing, Stereo
Review, Electronic Experimenter’s Handbook, and Tape Recording & Buying Guide. POSTMASTER: Send address changes to COMPUTERS & ELECTRONICS. Circulation Dept. P.O. Box
2774, Boulder, CO 80302. Please allow at least eight weeks for change of address, enclosing, if possible, an address label from a recent issue. Permissions. Material m this publication may not be
reproduced in any form without permission. Send requests for permission to Elizabeth Amado, Rights and Permissions, Ziff-Davis Publishing Co., One Park Ave.,, New York, NY 10016

July 1984 3



SETH R. ALPERT

EDITORIAL

EDITORIAL: COMPUTER
LITERACY REVISITED

my local school board at which a

committee of teachers presented
recommendations regarding computer
expenditures for the coming academic
year. The group wanted additional hard-
| ware and software. But there was some-
thing else they wanted even more.

The issue of computers in education is
very much on the public’s mind and yet
people who are not actively involved
with schools have probably not given it
much thought. A few editorials ago I ad-
dressed the computer literacy craze with
words of reassurance: Computers will

I RECENTLY attended a meeting of

P
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| eventually be so easy and natural to use
that gaining literacy will be about as dif-
ficult as learning to drive a car.

However, I think kids are missing out
if they are not exposed to computers in
their school years. No, I am not thinking
of computer literacy. Nor am I thinking
of keyboard familiarity—read this
month’s feature about Ray Kurzweil
and you will see that keyboards may
soon be considerably less important.
Nor am I thinking about the benefits of
computer assisted instruction, for there
is no conclusive proof that today’s CAI
technology is any more effective than
traditional teaching methods.

Instead, what is on my mind is the
thinking skills that computers can help
develop. For young children, problem
solving skills can be learned through lan-
guages like LOGO. Older children who
learn to program will also approach

problems in an organized way and be
able to take them apart while still retain-
ing a global view of the whole. I believe
that such skills have tremendous impor-
tance and carry-over into other
disciplines.

There is another good reason for hav-
ing computers in the schools. They pro-
vide something that I am afraid is all too
frequently lacking in classrooms: fun.

Okay, computers belong in the
schools, so each district ought to run out
and buy a pile, right? At the board meet-
ing 1 went to, the committee of teachers
advocated adding enough equipment to
the district’s inventory to allow for a ma-
chine in each elementary school class-
room and a well equipped computer lab
at the high school. So what'’s the catch?

You see, there is a serious computer
literacy problem after all. But the prob-
lem is with the teachers, not the stu-
dents! In my district, there are teachers
who are literally afraid to plug a comput-
er in. Just buying more hardware won’t
solve that sort of problem. What is more
needed is a full-time “computer person”
in each school to provide training and
hand holding for the existing staff.

The small group of faculty members
presently involved is swamped. They
haven’t got the time to teach as well as
train and support their colleagues. Eval-
uating new software and hardware is
even harder. One committee member
claimed that it takes 10 hours just to
evaluate a single software product. Al-
though that seems long to me, it is in-
dicative of the problem. The National
Education Association’s endorsements
might have been of some help, but their
commercial involvement with products
throws their role into question.

Right now, it truly seems to be a case
of the blind leading the blind. We have
computer illiterate school boards direct-
ing computer illiterate staffs. I hope my
district and others like it will find the
money to bring some real expertise in-
house. Until they do, it might be advis-
able to turn to community residents who
are computer specialists for their advice
and counsel. It might be one way to
avoid some costly mistakes. <
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THE TANDY TRS-80° MODEL 2000

The ultra-high performance MS-DOS personal computer
that operates at twice the speed of the IBM PC.

Radio Shack Heralds the Dawn of a

New Era in Microcomputer Technology

Our Tandy 2000 delivers much more than other 16-bit
MS-DOS based computers. More speed. More disk storage.
More expansion. Higher resolution graphics. And a modular |
design that advances the science of ergonomics.

Use the Hottest Names In Software

Like dBase II data base management. Microsoft-Multiplan
spreadsheet analysis. PFS:File electronic filing. MultiMate
word processing. And many more already acclaimed by the
entire microcomputer industry.

Increased Speed, Storage and Expansion
A “next-generation” 16-bit microprocessor makes the
Tandy 2000 much faster than other MS-DOS computers, so
you get the job done quicker. With 1.4 megabytes of
storage, you can set up massive data bases. If you
need even more storage, choose our Tandy 2000 HD
with a built-in hard disk drive. You can add more
memory, high-resolution color and monochrome
graphics, our new Digi™-Mouse and more. And you
can do most installations yourself.

Complete Service and Support

The Tandy 2000 is backed with the quality and sup-
port that have kept Tandy Corporation in the fore-

front of the microcomputer industry from the (L= == p—
beginning. Come in for a demonstration today. !-'-'.’ g N
YY1y =4 o ~
Tandy 2000 With Tandy 2000 HD With o] “at" I ’ .1’ , , : , : l 1 T 3 :
Two Disk Drives Bulit-In 10-Megabyte Hard Disk o R ', " SR R I SR S (D
o i 1243
2750%, 42509 il
265103 265104 ‘ vedaled
Commercial Lease Available Commercial Lease Availabte
For Only $95 Per Month For Only $150 Per Month
{Plus Applicable Use/Saies Tax) {Plus Applicable Use/Sales Tax)

Non-interlaced monitor, graphics and Digi-Mouse not included

Compare the Tandy 2000 to the IBM PC

| Price Comparison’ Tandy 2000 IBM Personal Computer
Base Unit $2750 $2104 Available at over 1100
2nd Drive Included (720K) $529 (320K) Radio Shack Computer Centers and at
Monochrome Monitor $249 $345 participating Radio Shack stores and dealers
Display/Printer Adapter Included $335

128K RAM Included $165 : ; ®
=+  Radio fhaek
MS-DOS 2.0 Included $60 \

Total Cost” e = | COMPUTER CENTERS

Feature Description IBM Personal Computer
A DIVISION OF TANDY CORPORATION

Internal Memory 128K Standard 64K Standard |
Disk Capacity 720K 160K or -—r———————— e —— — — — — — 9
Per Drive 320K (optional) Send me a free Tandy 2000 brochure.

Microprocessor Mail To. Radio Snack, Dept. 84-A-683

Clock Speed 8 MHz 4.7 MHz I 300 One Tandy Center, Fort Worth, Texas 76102 ’

True 16-Bit Yes (80186) No (8088) NAME _ -

Microprocessor 16-bit/16-bit data path 16-bit/8-bit data path | : COMPANY :

User-Available "

Expansion Slots* o 2 | ADDRESS |

Graphics Options | cFY__ STATE zIP |
Color Resolution i 640 x 400 1 320 x 200 TELEPHONE ]
Number of Colors _ 8 4 Prices applv at Radio Shack Comouter Centers and participating stores and

5 dealers. IBM is a registered trademark of Internationai Business Machines

Monochrome Resolution 640 x 400 640 x 200 Corp. PFS is a registered Irade?nark of Software Pub!ismné MS and N;ulh

*Comparable 1BM configuration with monochrome adapler and display. communications adapter. two 320K disk drives and 128K RAM plan are trademarks of Micrcsoft Corp. MultiMate is a trademark of
tManufacturer's pricing as of 9/1/83, Softword Systems Inc. dBase 11 is a trademark of Ashton-Tate



Technical Truth Squad

Based on a reading of the April issue
of C&E, I feel that your editors need the
aid of a “technical truth squad” to do
battle with those of your contributors
who are either caught up by their own
marketing exaggerations or are baffled
by their own terminology, I'll volunteer
for the first shift.

Since he works for Motorola, Dev
Chakravarty’s extra enthusiasm can be
excused when he writes about the
M68010 (page 66), but he should still
understand that, even with virtual mem-
ory, we won't have CPUs that can ad-
dress “limitless amounts of memory”
until we have computer architectures
with infinite-width addresses.

If, as William Barden says (page 118),
the Apricot “Manager ...is a binary
tree of menus . . . >’ then I can only con-
clude that each menu allows the user
only a two-way (binary) choice. While
the term “binary” adds an aura of mys-

LETTERS
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tique to the phrase, it is clearly inappro-
priate here.

—WiLLiaM H. BoyD, Jr.

Diamond Bar, CA

The Great Carrot Experiment

In reference to R. N. Muffly’s com-
ments in your May Letters column con-
cerning his “CACG” (Carrot Activated
Computer Glitch), I once noticed a simi-
lar phenomenon while eating salted pea-
nuts as I gazed at the flat trace on an
oscilloscope screen. Subsequent investi-
gation proved the source of the strange
glitch to be vibrations from the masticat-
ed nuts traveling into the eyeball and dis-
torting something or other. Verification
of this can be obtained by balling up
one’s fist and forceably striking oneself
on the head and face while viewing an
oscilloscope or CRT display. A sweep
rate of 20 ms/cm works well. Since com-
puter hackers and electronics engineers
by nature are masochists, this is a rea-

sonable experiment. The February 1984
issue of Scientific American has a rather
complete explanation of this and similar
self-induced visual effects.

A word of caution about the carrot ex-
periment, however! Our special produ.cts
development department recently field-
tested a self-heating frozen pizza. It used
a stainless steel foil bonded to a cover of
aluminum foil. To activate, one simply
pressed the foil cover into contact with
the tomato-paste pizza surface. The dis-
similar metals and acidic contents
formed a galvanic cell so that current
flowed and heating resulted. The prob- |
lem came when careless supermarket
clerks placed our product on the bottom
of the bag, thus activating the self-heat-
ing feature while in transit. The cost of
removing a lava-like flow of mozzarella
cheese from the interior of a Mercedes is
astronomical.

—RICHARD L. PEARSON
Gastonia, NC

One good thing deserves another:

Excellent Hardware,
Excellent Software,
X’Int Diskettes.

Why settle for a diskette that doesn’t measure up to the
quality you're looking for in a total computer system?
Choose the diskette manufactured with added
features and quality standards that make it the very best
available. Choose the X'Int diskette that's backed by a

lifetime warranty.

Find out for yourself. Demand the 54" diskette that
will give you nothing less than excellent results.

Only at an X'Int dealer near you.

N?
(70N ln FLEXIBLE DISKETTES

We live up to our name.

X’Int Diskette Products, incC.

\ '

Qur 10 pack features a unique Program Sheif ™
X'int's complete 54" product line of diskettes
are Perma Sealed and carry a lifetime warranty.

630 International Parkway
Richardson, Texas 75081
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