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[Introducin

the MT X512

AWorld
Apartfrom

the Ordinary.

It begins with the sense of touch.

With the sleek black metal housing. Cool to the touch. Cool to
the advanced circuitry and components contained within.

And the solid feel of people-sized keys set up in a field that gives
you room to work and space in which to think.

But the difference only begins with what you see and feel. Where
it ends...well, that’s really up to you.

In a very practical sense, the only limits you'll experience with
the MTX512 are those you choose to accept.

64K To 512K RAM - A Look On The Inside

Take a close look at the MTX512.

We could tell you it offers the greatest performance and versatil-
ity of any micro in its price range, but we think you’re smart enough
to draw your own conclusions.

The design is elegant in its simplicity. Remarkable for the power
and complexity it represents. 64K RAM built in, with total expan-
sion to 512K. And that doesn’t include 16K of video RAM con-
trolled by its own processor.

Speaking of video, keep in mind this is no ordinary monochro-
matic, single screen system. The MTX starts off where other micros
end up. Delivering vivid screen capabilities with 256 x 192 pixels
that crisply define interference-free high resolution graphics. 16
brilliant colors that can be displayed simultaneously. In a format
powered by 32 easily movable, user-defined graphics characters.
Graphics capabilities you'd find impressive in a system that gives
you a single screen to work in. With the MTX, you have eight.

Yes, eight.

Eight definable windows to operate independently or in tandem.
And still maintain full screen capabilities. Thus, you can manipu-
late spread sheets on the MTX and see the impact of changing
variables in graphics at the same time. Eight separate windows
on the world. We call them Virtual Screens. You'll call them
extraordinary.

Far from ordinary as well are the built-in system outputs that
come standard on the MTX. The Centronics parallel printer port.
The two industry-standard joystick ports. The uncommitted paral-
lel 1/O port. The Cassette port with 2400 baud. Separate TV and
Video Monitor Ports. The 4-channel sound hifi output. We've even
installed a ROM cartridge port for word processing and other dedi-
cated programs.

Interactive Languages
And Routines — A Look
At The Way All Micros
Will One Day Perform

Forget the way all other
micros perform. This is the
way they should.

Interactively.

With the MTX, you can create and manipulate programs using
four different languages in dynamic interaction, all coordinated
through the FRONT PANEL DISPLAY. Interweaving elements
as you would in creating a symphony.

And take a serious look at the languages housed in the MTX’s
24K ROM. MTX BASIC, a more powerful form of BASIC that
allows you to use all standard BASIC programs. MTX GRAPH-
ICS, with straight forward commands, eliminates the tedium and
difficulty of creating complex graphics programs. NODDY, an 11-
command “easy leam” language that can transform real world pro-
gramming into a child-friendly activity. And MTX ASSEMBLER,
which enables sophisticated programming in assembly language.
Something else the advanced programmer will appreciate is our
ASSEMBLER/DISASSEMBLER, tied to BASIC, which provides
unprecedented display and keyboard access to Z80 CPU storage
locations, memory and program.

If you're hungry for more, PASCAL and FORTH are also availa-
ble as add-on ROM packs.

On the keyboard side of things, you'll find a number of operator-
oriented features that speed up and ease up the operation of the
MTX. The separate numeric pad with quadri-directional cursor
control and full editing functions. The eight dual function keys.

WWW-akherieaniadiahistarn.com
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The auto repeas function on all alpha-numeric keys. Add to this
such programmer-saving features as the use of abbreviated BASIC
commands, a built-in syntax verifier, automatic cursor-honing to
errors, auto-line numbering and automatic scrolling, and you begin
to see the MTX not only opens a lot of doors that other micros
leave closed, but speeds you through them as well.

The 160 Megabyte Connection ~ A Look At
The System

To build a good system, quality must be designed in at every level.

We designed the MTX and its complete line of system periph-
erals using proven, standard components, Striking a strategic bal-
ance between power, versatility and dependability. Our Z80OA
processor, running at 4MHz, gave us the high performance charac-
teristics we were striving for, plus the ability to expand into the
MTX Hard Disc, MTX Silicon and Floppy Disc CP/M operated
systems. Systems that could provide up ta 160 megabyte storage
capacity. More power than you'll probably ever need, unless you
take full advantage of the MTX’s impressive system capabilities.

Systems hookup is as simple as every other MTX procedure.

By merely plugging in the twin RS232C Serial interfaces and the
Node software, sold optionally, you're ready to create a disc-driven
interactive communications network (CXFORD RING®) that can
link up to 255 units.

Software? You'll never worry about software availability with
the MTX. Dozens of MTX-dedicated programs have already been
created, supplementing the vast landscape of CP/M applications
software currently available. And advance word of the MTX's
technical capabilities has precipitated an MTX software “push”
on the part of many leading software manufacturers.

Word Processing For $999 — A Look At A
Great Deal

Look first at the capahilities, then atthe price.

This is word processing the way it should be. Quick. Easy.
Professional. A package that includes the MTX512; the powerful
New Word™ word processing ROM cartridge; and the Memotech
DM X80 correspondence quality printer* An exceptional value!

And that brings us to the bottom line.

A Look At The Price

There's a very simple equation that covers the pricing of
the MTX512.

The more engineering you put in a system, the less it will cost
to produce. As you've already seen, the MTX is a pure product of
advanced, innovative engineering.

Which is why we can sell it for $5655*

And why we can confidently back it up with a full one-
year warranty.

Make no mistake. \When you turn this page, you'll be return-
ing to a world very different from this one.

A world in which all microcomputers will suddenly seem
very different.

Suddenly very ordinary.

For more information abaut the MTX512, or to find out the
location of the MTX dealer nearest you, contact Memotech
Corporation, 99 Cabot Street, Needham, MA 02194; orphone
(617) 449-6614

NMEMOTECH

CORPORATION

CP/M is a trademark of Digital Research, Inc.
New Word™ is a trademark of New Star Software, Inc.

*DMXB80 correspondence quality printer suggested retail price $395
**Suggested retail price.

AT
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( COMMODORE
VIC 20

COMMODORE

u?ummmm .

If you thought you’d never find fun games for And we’ve got them for all the hit computers
your hardworking home computer, happy days ... Apple, IBM, Commodore 64, Vic-20, Colecovi-
are here. Because now ATARISOFT™ has all sion¥ and T1 99/4A. We’ve got Pac-Man, Centi-
the great hits...Pac-Man; Donkey Kong’ by pede and Defender for Intellivision too.
Nintendo? Centipede;” Defender; Joust; Jungle So dust off vour joystick and ask your dealer
Hunt! Moon Patrol} Pole Position; Galaxian) for all the ATARISOFT hits. It’s the software your
Ms. Pac-Man! and Battlezone™ hardware’s been waiting for.

ATARISOFT.

All the hits your computer is missing.

ATARISOFT products are manufactured by Atari, Inc. for use with various computers and video game consoles. ATARISOF T products are not made, icensed or approved by the manufacturer(s) of these
computers and video game consoles *Donkey Kong and Battlezone not available on Colecovision. 1. Trademarks of Bally Mfg. Co. Sublicensed to ATAR!, inc. by Namco-America, Inc. 2. Trademarks and
© Nintendo 1981, 1983. 3 Trademarks and © Willams 1980, 1982. manufactured under license from Wiliams Electronics. 4. Trademark and © of Tato America Corporation 1982. 5 Engineered and
designed by Namco Ltd., manufactured under license by ATARI, inc. Trademark and © Namco 1982 Atari® @ A Warner Communications Co. © 1984 ATARI, Inc. All nghts reserved

Circle No. 9 on Free Information Card
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SETH R. ALPERT

AN ETHICAL
QUESTION

AVE you ever wondered why
H people don’t photocopy books?

Because it is too expensive and
inconvenient and the end product is far
less desirable than the original. My point
is that genuine self-interest rather than
any sense of morality or fear of punish-
ment keeps people from illegally copying
books.

Consider, however, the case of person-
al computer software. Unprotected soft-
ware s easy to copy and very much more
expensive to purchase than it is to steal.
Moreover, the replica is indistinguish-
able from the original.

My concern here is copying by indi-
viduals for personal use. I think most
people recognize the immorality and
criminal intent of the big thicves—the
pirates and corporate copiers who exten-
sively duplicate both programs and doc-
umentation. Their assault on the copy-
right laws represents a serious problem
for the software makers and their
attorneys.

Copying by individuals in the privacy
of their own homes is a different, less
blatant act. Although most people rec-
ognize its illegality, suprisingly few ad-
mit its immorality. I am reminded of
public attitudes about speed limits. Most
of us know what the limits are, admit
that obedience to them is in the public
interest, and keep our excesses to a mere
10 to 15 miles an hour over the posted
speed. Similarly, people often feel they
are showing great self-restraint by doing
only a little bit of illegal copying.

After all, the reasoning seems to go,
how can something that easy and that
private be wrong? We are conditioned to
this attitude by many things in our soci-
ety: by the freedom of consenting adults
and, more relevantly, by the freedom to
tape broadcasts off the air and the all too
human foible of readily adopting others’
ideas as our own. I have even heard the
rationale that those who copy software
are no more immoral than companies
that charge high prices for products that
cost essentially nothing to manufacture!

Of course, illegal copying hurts every-
one. The damage to the software indus-
| try is the obvious loss of revenue. In my

EDITORIAL

view, lower revenue for the industry
hurts end users as well, because a thriv-
ing commerce is essential to generating
new and more capable products. Some
also claim that reduced revenues lead to
higher retail prices—although I am not
convinced. Software prices seem to me
to be more a function of market forces
like supply and demand and healthy
competition.

By far the most unfortunate side effect
of software companies’ copyright pro-
tection problem is the adoption of copy
protection schemes to foil would-be
thieves. Anyone who really wants to can

f

quickly defeat such schemes, or buy a
program that does so. What copy protec-
tion generally does achieve is a loss of
utility for the average user. In particular,
legitimate copying, such as for backup or
transfer to a hard disk, is frustrated.

Those are the fundamental issues with
respect to copying of software by indi-
viduals. While the legal and business is-
sues are clear, the moral issues seem to
be less so to many people. I would be
very curious to hear from readers about
this controversial subject.

Will software copyright infringement
by individuals ever cease to be an issue?
Only if it 1s no longer in people’s self-in-
terest. This would require software to be
priced much like a hard-cover book, or
for the industry to develop technology
that makes copying difficult or
impossible. o

WWW.akherieaniadiahistary com
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A lifetime warranty. And manufac- Maxell’s the disk that many drive manu-
turing standards that make it almost facturers trust to put new equipment
unnecessary. through its paces. It's that bug-free.

Consider this: Every time you take So you can drive a bargain. But in
your disk for a little spin, you expose accelerated tests, Maxell floppys lead
it to drive heat that can sidetrack data.  the industry in error-free performance
Worse, take it to the point of no return.  and durability. Proving that if you can’t
Maxell’s unique jacket construction stand the heat you don't stand a chance.
defies heat of 140°E And keeps your
information on track.

And Maxell runs clean. A unique
process impregnates lubricants ®

throughout the oxide layer. Extending

media and head life. How good is Gold? IT'SWORTH IT.

Maxell Corporation of America, 60 Oxford Drive, Moonachie N.I. 07(74 201-440-8020
Circle No. 30 on Free Information Card
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LETTERS

No Fooling
With regard to your interview with
Arktronics co-chairman Robert Kotick
in the April issue (p 54), was that an
“April-fool” thing or not? I won’t try to
repeat all of Mr. Kotick’s statements
that I found hard to swallow but, tell me,
how does a 20-year-old student with no
full-time job finance a company for three
months using a credit card? With regard
tosaving memory space by creating their
own language, isn’t it easier just to pro-
gram in machine language?
—JOHN R. STEVELEY
Bellevue, WA
Well, it’s June now, and using a high-
level language to generate machine code
makes it much simpler to port a program
from one type of computer to another. As
far as the other matter goes, some people
have a better line of credit than
others.—Ed.

Digital Signal Processors
I am a graduate student at Southern
Methodist University, in the Depart-
ment of Electrical Exngineering. I was
very interested in the article ‘‘High-
Speed Signal Processors” in the April
1984 issue of C&E. Is there any way to
get more information about this, such as
more details on the TMS320, other arti-
cles about the subject, or books that I

can refer to?

—CHIEN-CHIH CHEN
Dallas, TX
Information on the TMS320 is avail-
able free of charge from the Texas Instru-
ments Publication Center, PO Box
401560, Dallas, TX 75240. You should
ask for Pub. #SPRV00I, “TI Digital
Signal  Processor,”” and  Pub,
#SPRY002, *“TI Signal Processing

Products and Technology.”—Ed.

16 or 32 Bits?

In your article about the latest prod-
uct from Apple’s constantly enlarging
orchard (““Macintosh: Big Step, Small
Footprint,”” March, p 42), the author re-
peatedly referred to the MC68000 as a
**32-bit microprocessor.” I feel that this
could be a bit misleading to the general
public. Although the MC68000 does
have seventeen 32-bit registers (8 data, 7
address, 2 stack pointers) and one 32-bit
program pointer internally, it communi-
cates externally via a 16-bit data bus. All
of the MC68000 documentation from
Motorola refers to it as a *“16-bit micro-
processor.* Nowhere is it called a *32-

bit microprocessor.” Hence, is Macin-
tosh then a 32-bit computer? I think not
unless someone has redefined how we
classify computers. I have been led to be-
lieve that the number of processor data
lines classifies the computer. That seems
fair to me and most of the computer pro-
fessionals I work with.

However, I must say, Macintosh, in
the young, dependable tradition of Ap-
ple is another winner; but let’s call it
what it is—in a “word,” an Apple.

—MIKE Majowicz
Redmond, WA

Les Solomon deals with these questions
in his column “Computer Hardware” in
this issue.—FEd.

Real-Time Audio Analyzer
In the March issue of your magazine,
I read with great interest the article “Mi-
crocomputers in the Recording Studio,”
by Martin Porter. He mentioned an ap-
plication for the Apple II machine as a
real-time audio analyzer, marketed by
Eventide Clockworks. I am an Apple I1
user and a musician with interest in a
sound company and have been searching
for just such an application source.
Could you please furnish me with an ad-
dress and phone number for Eventide.
—JOE SEAWRIGHT
Greenwood, MS
Eventide Clockworks is at 1 Alsan
Way, Little Ferry, NJ 07643. Telephone:

201-641-1200.—Ed.

Microwriter Availability

I was interested in the review of the
Microwriter, by Fred Blechman, in your
April issue. This product isn’t new. I ran
across reviews of it some years ago, and
it piqued my interest then. When I wrote
to the developer in England, I was told
that they were only going to market the
unit in Great Britain, had no immediate
plans for U.S. distribution, and “thank
you very much.”

Mr. Blechman’s article told me a great
deal about the product and has good
photos and illustrations. I'm still inter-
ested and might even pay $500 for it.
One thing the article did not say is
whether the Microwriter is now avail-
able in the U.S. and, if so, through
whom.

—T.T. THOMAS
Albany, CA

You can obtain a Microwriter from
Microwriter USA, Inc., 251 E. 61 St,
New York, NY 10010.—Ed.

Enter CompuServe’s
Electronic Mall” /
and shop at your r
convenience in these |

exciting departments.
The Micro Mart

The Department Stores
The Travel Agent

The Book Bazaar

The Record Emporium
The Photo Booth

The Software Shop

The Financial Market
The Magazine Kiosk
The Gardening Shed
The Newsstand

A sample of the
companies participating
in CompuServe’s
Electronic Mall“includes:
Amdek ;
American Airlines

American Express

AST Research [
Bantam

CBS Publishing

CDEX

Colonial Penn

Commodore

Computer World

Digital Equipment

dilithium Press

800 Software

Heath

Hertz

E.F. Hutton

Inmac

Innovative Software
Magazine Supply House
Manufacturer's Hanover Trust
McGraw-Hill

Metropolitan Life

Microsoft

Miracle Computing

Misco

Newsnet

Official Airline Guide

Pan American Electronics
Peachtree Software

Practical Peripherals
Program Store

Professional Color Labs

RCA Record Clubs

Record World

Sears

Select Information Exchange
Sim Computer Products
Software Advisor

Stark Brothers

Supersoft

Max Ule

Vanguard

VisiCorp

Ziff-Davis

Merchants and manufacturers who want to
participate in the Electronic Mall” may contact:
Stephen A. Swanson, L.M. Berry & Co.,

P.O. Box 6000, Dayton, OH 45401,
(513)296-2015.
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200( THE WORLD
TCH UP WITH THE WAY

COMPUSERVE S NEW ELECTRONIC MALL
LETS YOU SHOP TODAY.

Introducing the
first computer shopping
service that brings you
convenience, savings
and enjoyment.
Here's your chance to expand the
practical uses of your personal computer.
Sign up for CompuServe and shop in
our new Electronic Mall It's easy to use. It
tells you more about the products you're
buying. It lets you order faster. And it's
totally unique.

CompuServe’s new Electronic Mall*
offers you all these shopping
innovations.

- Its enormous! So it gives you in-depth
information on thousands of goods and
services, and lets you buy even hard-to-find
merchandise. - Its unique “"Feedback” serv-
ice lets you ask the merchants themselves
specific questions. - It's incredibly efficient in
ordering the products and services you want

- Its special discount opportunities make it
economical, purchase after purchase. - And
its name-brand merchants assure you of
top-quality merchandise.

Make the CompuServe Electronic

Mall 15-Minute Comparison Test.

What you can do in 15 minutes shopping

the Electronic Mall way.

® Call up on your computer screen full
descriptions of the latest in computer
printers, for instance.

® Pick one and enter the order command.

® Check complete descriptions of places to
stay on your next vacation.

® Pick several and request travel brochures.

® Accessa department store catalog and
pick out a wine rack tools, toys...any
thing!

® Place your order.

Whatyou can do in 15 minutes shopping

the old way.

® Round up the family and get in the car.

The Electronic Mall™ is a cooperative venture between CompuServe inc., and L.M. Berry & Company.

The Electronic Mall, a valuable
addition to the vast world of
CompuServe.

CompuServe'’s Consumer Information
Service brings you shopping information,
entertainment, personal communications
and more.

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

To receive your illustrated guide to
CompuServe and leam how to subscribe,
calk or contact...

CompuServe

Consumer Information Service
P.0. Box 20212

5000 Arlington Gentre Bivg.
Columbus, OH 43220

800-848-8199

In Onio call 614-457-0802

Circle No. 60 cn Free Information Card
An H & R Block Zompany
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SOL LIBES

BITS & BYTES

Rumors & Gossip

» Look for Radio Shack to introduce
an 8-line by 80-column version of their
popular Model 100 kneetop portable this
month. The old model displayed only 8
lines by 40 columns. There are rumors of
a 16-line by 80-column version for very
early next year. Also, there may be an
IBM PC compatible knee-topper. . ..
IBM is expected, this summer, to intro-
duce version 3.0 of the PC-DOS operat-
ing system for the IBM PC. It should be
multitasking and have windows. Ru-
mors are that IBM developed it and has
forsaken Microsoft. This is expected to
create problems for IBM PC compatible
makers. . . . Gold Star Co., Ltd., in Ko-
rea, may be making the new AT&T 32-
bit supermicro. . .. Kaypro is expected
this summer to introduce a notebook-
size battery-operated portable. When at-
tached to a ‘‘base station” containing
CRT and disk drives, it will be compati-
ble with the IBM PC. An IBM PC com-
patible  transportable is  also
expected. . . . Apple is rumored again to
be making hard disk drives in-house.
These are said to be 10- and 20-byte half-
height drives. . . . Microsoft is supposed-
ly readying a business software package
for the PC (e.g. general ledger, et
al). ... TI is expected to bring out
shortly a new version of its handheld
computer that uses cassette storage in-
stead of the wafter tape drives it original-
ly promised for the unit. ... Look for
IBM to introduce a new graphics card
for the IBM PC with 600 X 400 dot-ad-
dressable graphics in 8 and 16 colors.
This is better resolution than the
Macintosh. . . . Lastly, there are rumors
that AT&T is negotiating a joint venture
with Apple Computer for a low-cost

desktop personal computer system. It is
expected to involve either the Macintosh
or Lisa-II.

Commodore to Make IBM PC
Compatible System

» In a real about-face, Commodore
has changed its mind and decided to
postpone, indefinitely, its Z8000-based
business computer and go instead with
an 8088-based IBM PC compatible. The
new business-oriented system is expect-
ed this fall. To shorten development time
and cut costs, Commodore acquired
rights to a PC clone called the Hyperion
from Bytec-Comterm, Montreal, Cana-
da. And Commodore is negotiating with
Intel to manufacture its own 8088 mi-
croprocessor chips. If Commodore uses
the same marketing tactics in the PC-
compatible business marketplace that it
used in the home computer marketplace,
we can expect to see significant price cut-
ting and company attrition next year.

Commodore has not been successful
in selling personal computers to business

A o

owners, probably because of its poor re-
lations with computer stores. Commo-
dore continues to sell its B256 business-
oriented system. However, it has
admittedly not done well.

Sinclair Discloses CPU Market-
ing Plans

» Timex’s decision to withdraw from
the home computer market has appar-
ently ended the retail marketing of Sin-
clair computers in the U.S. However,
Sinclair has announced that it plans to
market its new 68008-based QL comput-
er system via mail-order in the fall at
$499. The unit will include 128K of
memory, two 100K tape drives and a
full-travel keyboard. Sinclair had origi-
nally marketed its popular ZX-81 com-
puter via mail order before entering into
a retall marketing agreement with
Timex. And, it continued to maintain an
office in Boston.

Two More Drop Out of U.S.
Home Computer Market

» Following in the footsteps of Texas
Instruments and Mattel, Timex has
withdrawn from the home computer
business, after suffering significant
losses, estimated at almost $100 million.
Timex is rumored to have over 200,000
Model 1000 computers in stock and hav-
ing trouble moving them out at even lig-
uidation price. They actually ceased pro-
duction of the unit in August of 1983.
Timex 1000’s have been selling recently
in some drug stores for less than $10.
Timex had reportedly sold a million
1000’s but sales dwindled during the sec-
ond half of ‘83. The newer 1500 and
2068 models, selling for over $100 have
had lackluster sales.

Matsushita’s Panasonic division,
which had been marketing its JR-200
$269 home computer in the U.S. has de-
cided to throw in the towel indicating
that it cannot compete in a very price-
sensitive market. Two weeks prior, an-
other Japanese vendor, Tomy, also with-
drew from the U.S. home computer
market. And NEC Home Electronics
has indicated that it is considering
yanking its PC-6000 home computer
and putting its marketing efforts behind
its kneetop portable computer.

While on the subject of poor business
in the home computer market—Coleco
Industries reported, in March, that it
lost $35 million in the last quarter due to
disappointing sales of the Adam home
computer system. It reported a $9-mil-
lion loss for the year, which would have
been much worse had it not done so well
selling Cabbage Patch dolls. Coleco had
boasted it would produce a half-million
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dams before year-end but was only

sle to ship 95,000 systems. There are
~amors that Coleco is considering dis-
continuing the system.

And Victor Technologies Inc. de-
clared bankruptcy, being in the hole for
about $30 million. It is ironic because
the company, founded by computer pio-
neer Chuck Peddle, introduced a com-
puter at about the same time as the IBM
PC which was clearly superior to the PC
with far better graphics, four times the
| disk storage space, Selectric-type key-
board, plus other extras. Unfortunately,
Chuck, who is a terrific system designer
(he created the 6502 microprocessor and
Commodore PET computer) could not
compete against the marketing power of
IBM.

PCjr Getting Cool Reception

» Initial reports are that there is no
shortage of IBM PCjrs on dealers
shelves despite IBM’s still shipping only
limited quantities to dealers. IBM is re-
portedly spending $40 million in an ef-
fort to sell 500,000 PC;jrs this year. That
works out to $80 per machine and there-
fore may be IBM’s largest single expense
on the product.

Some dealers are expressing the view
that the Apple Ile, which costs signifi-
cantly less, presents a better value and
estimates are that Apple will sell more
than 750,000 1le’s, up from 600,000 last
year. Many purchasers are unfavorably
comparing the PGjr to the new Apple
Macintosh, since a comparably
equipped PCjr is not much lower in cost
and lacks many of the Mac’s features
and performance.

Many criticize the PCjr’s keyboard
with its funny feel, keys that are far
apart, and hard-to-read labels. Yet IBM
says it hasn’t gotten any complaints
from users. Others find the machine too
expensive as a home machine and lack-
ing the power needed for an office ma-
chine. Thus IBM has its work cut out for
it in trying to sell the machine. Of
course, the best thing it has going for it
are the three letters on its front—IBM.

PC-Compatible Prices Expect-
ed to Drop

» IBM’s standard PC and PC trans-
portable are still limited in availability
while supplies of the XT and PCjr ap-
pear to have caught up with demand. In-
dustry experts are predicting that IBM’s
supply of PCs will catch up with demand
this fall. That is expected to put pressure
on the PC-compatible makers to reduce
prices and bring out products with more
competitive features.

Thus it is expected that the market-

place will see prices on the PC-
compatibles drop between 10% and
20% by year-end while companies intro-
duce new compatibles with enhanced
features. The PC-compatible makers are
working feverishly to lower the manu-
facturing costs of existing products and
economize on future designs. This gener-
ally means moving assembly and manu-
facturing to the Far East and Mexico.
Design costs are being reduced by inte-
grating functions in custom ICs to re-
duce parts count.

New enhanced designs are mainly ex-
pected to emphasize notebook-size por-
table PC compatibles. Units with 16-line
by 80-character LCD displays are ex-
pected to become available late this year,
with full 25-line displays next year.

IBM, CBS & Sears Plan
Videotext Venture

» IBM, CBS Inc. and Sears Roebuck
& Co. have announced a joint venture
into the home videotext business. Each
will hold an equal share in the partner-
ship and the venture will be staffed by
employees from each governed by a
committee of representatives from each
company. Expected to take a few years
to bring to fruition, it will bring two-way
electronic services into the home and
compete with a similar venture from
AT&T. This new system would be dif-
ferent from the AT&T system in that us-
ers will be able to have their own person-
al computers while the AT&T system
requires purchasing a $600 terminal.

Videotext will allow the sending of
words and pictures to a home video
screen. Thus it is expected that Sears will
sell insurance, financial and real estate
services and also be responsible for mar-
keting, billing and customer support.
IBM will make the personal computers
and CBS will operate the videotext.

IBM has been marketing a corporate
videotext system based on its Series 1
minicomputer system. CBS had previ-
ously participated in a year-long test of
videotext with AT&T. There is one
videotext system currently in operation
in southern Florida. The potential for
videotext however is still uncertain.

Networking News

» The Jolly Blue Giant has intro-
duced what it calls a “cluster program”
or, in other words, a local area
networking system, allowing up to 64
PCs, XTs and PCjrs to be interconnect-
ed. Messages can be sent from one ma-
chine to another, and hard disks and
printers can be shared. A typical config-
uration to link together five machines
would cost a little over $2500 including
interfaces and cables, but not including
the personal computers.

Japan's Posts and Telecommunica-
tions Ministry is currently studying pos-
sible standards for communications be-
tween personal computers and teletext
systems. Nippon Electric Co., has devel-
oped a networking system using the ac
power line and transmitting data at 9600
bps.

Anti-Software Piracy Fund
Formed

» The “Software Protection Fund”
has been formed to aid in the combating
of an ‘“‘explosion” of illegal software
copying. The SPF’s goal is to “frustrate”
software piracy, particularly by large
companies or ‘“national account type”
users, by professional resellers, by home
users and hobbyists, software rental
firms, and companies that ‘‘aid and
abet” by marketing software copying de-
vices and software.

The SPF organizers include Ashton-
Tate, Lotus Development Corp., Sorcim
and Microsoft Corp. The group, which
already has $500,000 in contributions,
expects to work closely with ADAPSO
(Association of Data Processing Service
Organizations) to influence government
copyright law legislation. It will also
“educate” to discourage copying and
pursue enforcement of legal rights
against pirates.

Lotus recently filed a $10 million
copyright infringement suit against a
company that it accused of copying its
Lotus 1-2-3 and distributing it to its local
offices. The company did not try to resell
the copies.

Random News

» A black market traffic in Apple
Macintosh computers was nipped in the
bud by Notre Dame University officials
who discovered a student offering to buy
other students’ systems and resell them
off-campus at a discount. Notre Dame is
one of 24 schools selling Macs to stu-
dents, faculty and staff up to 60% off
list. However, it is unlikely that schools
can stop the resale of Macs to outside
people or companies and a resale market

[ in Macs is expected to flourish.
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Introducing the IBM Portable Personal Computer.

It’s a complete PC. In a case. With a handle.
e And a welcome addition to the family.

' The IBM Portable Personal Computer is
the first IBM PC system you can pick up and
take with you. Across town or across the
hall. Or putaway easily for another day.

It’s a powerful system, with 256 KB of
user memory (expandable to 512KB)
.. and a slimline double-sided 54"
~=7= . diskette drive (and room for
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modern times
PCwithyou.

9" monitor with easy-to-read amber
characters. Text and graphics capability.
And an 83-key keyboard.

Allfitted into a sturdy, transportable
case that’s easy to handle. And park.

The IBM®of portable personal
computers. Make no mistake about it,
this is a true IBM PC.

Which means it is part of the same
dependable family as the IBM Personal
Computer, the IBM PC/XT and the new
IBM PGy And that means you can use
many IBM Personal Computer Software

programs to help you reach your goals.

All this and five expansion slots,
ready to accept expanded memory,
printers and other useful IBM Personal
Computer options. Which should keep
you rolling far into the future.

Pick one up at a store near you.
You can see the new IBM Portable
Personal Computer at any authorized
IBM PC dealer or IBM Product Center.

Io find the store nearest you, call
1-800-447-4700. In Alaska or Hawaii,
call 1-800-447-0890. ===
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LES SOLOMON ON

HOW MANY
BITS?

HERE seems to be a bit of mystery

I when it comes to determining just

how many bits a particular mi-
croprocessor has. In one ad you will read
that a particular device is 16-bit; in an-
other ad the same processor will be
called 32-bit; while a third takes a firm
neutral stand and proclaims the CPU as
being a 16/32-bit processor. Just what is
the criteria for an 8-, 16-, or 32-bit CPU?
As we shall see, the answer is similar to
that old story about the blind men and
the elephant.

Let’s take a brief look at some popular
CPUs and I'll tell you my version.

The 8088 as used by IBM and clones
has an 8-bit data bus and 20 address lines
that can directly communicate with
1,048,576 bytes of memory. And it con-
tains thirteen 16-bit registers. Although
many machines that use the 8088 are
called “16-bit’ machines, the CPU man-
ufacturer calls the 8088 the “8-bit ver-
sion of the 16-bit 8086.” This is because
the 8088 has only 8 data lines, even
though it has 16-bit registers.

The 8086 is identical (even to the in-
struction set) to its 8088 sibling except
that it has 16 data lines. Since the 8088
has an 8-bit data line, it requires two
clock cycles to grab the same amount of
data that the 16-bit data-line 8086 can in
| one clock cycle. Thus, the major differ-
ence between the two processors is
speed.

Another CPU, the 16-, 16/32-, or 32-
bit 68000 (again, the number of bits de-
pends on who is talking) features 16 data
lines, 24 address lines that can directly
address 16,777,216 bytes of memory,
and seventeen 32-bit registers. Some
have called this processor a 16-bitter be-
cause it has 16 data lines; others call it a
| 32-bitter because it has 32-bit registers;
and others play it safe and call it 16/32
bits. Regardless, one of the major advan-
tages of this CPU is that it has a symmet-
rical and compact instruction set in
which a few general-purpose instruc-
tions (which can have many options) can
generate large amounts of op code.

There are several other processors for
which the number of bits may be in ques-
tion. These include the 6809 and the

PUTER HARDWARE

Z8000 series, each of which has its own
interesting characteristics.

Is there really an answer to “how
many bits”? Yes, there is, and it depends
on whether you are a hardware or soft-
ware person.

If software is your concern, then regis-
ter size rather than number of data lines
is the determining factor. In the software
universe, a CPU that manipulates data
in 16-bit hunks is a 16-bit machine, while
a CPU that manipulates data in 8-bit
hunks is an 8-bit device.

If hardware is your thing, then CPU
interfacing (those ubiquitous data lines)

with the real world is what matters. Mi-
croprocessors that grab data 8 bits at a
time are classified as 8-bit machines (the
8088 is in this family), while those that
grab 16-bit chunks are 16-bit machines
(the 8086 and 68000 fit this category).

But why 32 bits? Did this come about
because someone felt that, since 8 bits
are good, then 16 bits are twice as good,
and 32 bits even better. And, if so, where
do we stop?

The 32-bit approach started several
years ago when far-sighted microcom-
puter engineers realized that the day was
approaching when microcomputers
would take over from minicomputers.
For the microcomputer to be able to port
software to and from a mainframe (as
opposed to just plain communicating
with the mainframe), it has to grab data
32 bits at a clip.

Although the 68000 and 16000 CPUs
exist in a 32-bit software environment,
they are still not in the real 32-bit world.
A true 32-bit CPU should also havea 32-
bit data path. (This means 32 data lines,
which might result in a large and un-
wieldy IC package.) However, the 68000
and 16000 both have only 16 data lines.
Thus, despite how we feel about soft-
ware, they are still 16-bit CPUs.

However, the 68020, a true 32-bit pro-
cessor that includes 32 data lines is
standing in the wings awaiting an intro-
duction this summer. This new true 32-
bit CPU, along with the NS32032 32-bit
version of the 16000 will introduce us to
the real world of 32-bit computing.

BDOS Error in My Memory

Back in my March column, “Those
Were the Days,” in which I reminisced
about the first days of microcomputers, I
made the dreadful mistake of placing Al-
buquerque, New Mexico (repeat New
Mexico), in the “Arizona” desert. Obvi-
ously, I must have been daydreaming
when I wrote that. The proofreader also
missed it; but, according to my mailbox,
it was not overlooked by a bunch of
proud New Mexicans.

They also jumped on me for saying
“downtown Albuquerque,” and my sug-
gesting that the Rio Grande was a mere
foot deep. I have been reminded by sev-
eral readers that the Rio Grande at that
point is three feet deep.

People, believe me, over the years I
have spent many happy days and nights
in Albuquerque—after all, it was there
that I first met Forrest Mims and Ed
Roberts; and it was there that the Altair
was born. So Albuquerque holds a dear
place in my heart.

Yes, I know about the Sandia Moun-

' tains. In fact, it was on one of those

windy mountain tops, that Ed Roberts
and 1 discussed the newly developed
computer and tried to figure out what
uses it could have. At that time, we did
not know what kind of a tiger we had by
the tail—though we suspected that it
was a tiger.

In the same column, I also mentioned
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what I thought was the start of MITS in
Forrest Mims’s trailer. Well, I just heard
from Ed Roberts—the creator of the
first 8080 microcomputer (Altair) and
its associated bus structure now called S-
100 or IEEE-696.

Ed tells me that MITS actually started
in his garage and that there were four
equal partners—Stan Cagle, Forrest
Mims, Bob Zaller, and Ed Roberts. Af-
ter the failure of the Opticom infrared
communicator (POPULAR ELECTRON-
1cs, November 1970), he purchased the
complete stock of MITS and started over
again with calculators.

Ed states that the name Altair bus was
changed to S-100 to keep competitors
from advertising the MITS product. Ac-
cording to Ed, “To this day, I am still
frustrated by the theft of my design. I
certainly have not had any objection to
anyone using the design, nor did we at-
tempt to stop such use by applying pat-
ent laws or charging royalties. All that
was ever asked was that the bus be called
by its correct name; that is, the Altair
bus. Incidentally, think of how much
money we could have made if we had
charged royalties for the use of the bus.”

I, for one, disagree with Ed. If it were
left up to me, I would call it the ““Roberts
bus,” since without Ed, where would we
be without our microcomputers now?

About QWERTY

I guess we have all wondered, when
we first came across the term QWERTY
keyboard, where the name came from.
Obviously, it derives from the first six
letters across the third row of keys.

In a recent article in Scientific Ameri-
can (“The Skill of Typing,” February
1984), Timothy A. Salthouse cleared up
the mystery of how it all started. In the
early 1870s, the keys on typewriters
tended to jam, even at moderate typing
speeds. The QWERTY layout was se-
lected so that the weakest fingers of each
hand operated the most used keys. Thus
the typist was slowed down, and proba-
bly the most maladaptive man-machine
iterface ever was invented.

Now for another mystery. Under opti-
mal conditions (highly practiced people
and a minimal number of stimulus-re-
sponse alternatives), the average latency
or delay between the presentation of the
stimulus and the pressing of a button is
approximately 250 milliseconds. The
paradox of typing is that a latency of 250
ms yields a typing rate of 48 words/min
(assuming five keystrokes/word). Yet,
keyboard speeds twice that rate are fairly
common and no one knows why. As
they say, reading is fun. 3%
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PREVENT THE DISASTER
OF HEAD CRASH AND
DROPOUT.

Cleaning not provided by liquid
cleaners.

Dust-Off II's remarkable
pinpointaccuracy zerosinonthe
precise area being dusted. And
you have total control—every-

thing from a gentie breeze for

The war against dust and dirt
never ends. So before you boot-
up your equipment, and
everytime you replace a
cassette, diskordrive |,
filter, be sure touse Dust-Off II;
itcounteractsdust, gritandlint.
Otherwise you're flirting with
costly dropouts, head crashes
and downtime.

Dust-Off [Iis most effective
when used with Stat-Off II. Stat-
Oft II neutralizes dust-holding
staticelectricity while Dust-Off 1
blasts loose dust away There's
alsothe Dual Extender and Mini- delicate computer mechanisms
Vac for vacuuming dust out of - to a heavy blast for grimy dirt.
hard-to-reach places. S Sl Don'tlet contamination dis-

Photographic professionals u rupt your computer operation.
have used Dust-Off brand Stock upon Dust-OffII—thead-
products consistently on vanced dry cleaning system,
their delicate lenses and : . at your local computer or
expensive cameras for office supply dealer.
over ten years. They Or send $1.00 (for
know it's the safe, dry, postage and handling)
efficient way to contami- for a 3 oz. trial size and
nant-free cleaning. literature today:.

| Stat-Off II neutralizes dust-holding
static electricity from media and
machines.

Duse- O System
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DustOff Il

The safe dry cleaning system
Falcon Safety Products, Inc . 1086 Bnistol Road, Mountainside, NJ 07092
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FORREST M. MIMS Il

THE COMPUTER SCIENTIST

COMPUTER

AIDED DRAFTING

HILE a student at Texas A&M
W University in the mid 1960s, 1

began keeping what has be-
come a series of laboratory notebooks.
About ten years ago, I showed one of
these to David Gunzel, Radio Shack’s
publications director. Dave liked the
drawings in it and concluded Radio
Shack should publish a hand-lettered
and illustrated book of electronic cir-
cuits modeled after my notebooks.

It took several years to convince the
appropriate people that the project was
viable. Eventually, Gary Burkhart, then
Radio Shack’s electronics parts buyer,
asked me to write the hand-lettered book
that became Engineer’s Notebook. That
book and its sequel have sold well over
half a million copies. More recently,
Dave Wolf, Gary's successor, has
assigned several other hand-lettered
books, including Gerting Siarted in
Elecrronics.

You might wonder why hand-lettered
books are so popular in today’s era of to-
tal automation. Perhaps the books ap-
pear friendlier than the traditional cir-
cuit books with their monotonous rows
of type and starkly drawn, neat-as-a-pin
illustrations.

In any event, producing and publish-
ing a hand-lettered book is no simple
task. Though many steps are involved,
the toughest is the actual handwork. A
single page can take several agonizing
hours or more to produce. This chore is
made even more onerous by the word
processing equipment resting on the
desk as I work. Why a book must be
hand-lettered in the computer age is the
question my aching fingers keep asking.

Unfortunately, the word processor
cannot be moved out of sight. Its display
reveals the text, carefully entered into its
memory some weeks before, to be copied
by hand onto each page. How’s that for a
technological time warp?

Computer-Aided Drafting
Printing and illustrating books by
hand has intensified my interest in com-
puter-aided drafting (CAD). Just as
printing presses, typewriters and copy

machines long ago put most scribes,
copyists and catligraphers (yours truly
excepted) out of business, CAD is
changing the drafting industry. Today,
the drafting table and its shiny metal and
plastic implements are being rapidly re-
placed by graphics tablets, joysticks,
light pens and computer-controlled, x/y
pen plotters.

Contrary to the popular view, produc-
ing a drawing with CAD equipment
doesn’t necessarily save time. The ad-
vantage of CAD comes when correc-
tions, revisions or additional copies are
required. Simply by recalling from the
CAD system’s memory the parameters
of the original drawing, corrections and

Until recently, CAD systems were
very expensive, generally costing from
$50,000 to $100,000 or even more. Now,
thanks to personal computers and more
competition in the software and periph-
erals businesses, CAD is rapidly becom-
ing more affordable. Today it’s possible
to purchase economical, quality CAD
software for systems designed around
the Apple 1le, the IBM PC family and
other machines.

As shown in Fig. 1, a typical CAD
system includes a computer, two disk
drives, color monitor, x/y pen plotter,
printer and one or more pointing de-
vices. Of these, the pointing device(s) is
second in importance only to the soft-

Fig. 1. Ingredients of a computer-aided drafting (CAD) system.

even major changes can be made much
faster than the old-fashioned way. In
other words, CAD does for drawings
what word processing does for writing.

CAD has other advantages, too.
Since drawings are digitized, they can
be electronically transferred next door
or across the country. Furthermore,
automated equipment doesn't make
smudges or spill ink. [t’s relatively easy
to use. And it stimulates creativity since
the user can easily revise and experi-
ment with new ideas displayed on the
system’s monitor betore committing the
final design to paper.
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ware driving the system.

Briefly, light pens provide the best
hand-eye coordination, but they can be
fatiguing to use. Joysticks and mouses
are not as natural as the graphics tablet,
but tablets lack the proximal feedback of
the light pen. And cursor control
thumbwheels and keys are awkward and
time-consuming to use.

In short, it is essential that the pro-
spective CAD user understand that, in
spite of manufacturer’s claims, there is
no single “perfect” or “ideal” pointing
device. If possible, CAD users should
experiment with various pointing de-
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COMPUTERS 4
CREATING JOBS
NRI-TRAINED PEOPL.
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The Epson°Line has a printer for all reasons.

Epson is the best-selling name in
printers for small computers the
world has ever seen.

Because we make the right printer
for virtually every computer. And
every job.

Something for everybody.

Our reliable, affordable RX™ Series
printers, for instance, are perfect for
the small business or home user. Our
FX-80™ and wide-carriage FX-100™
provide all the speed, graphics capa-
bility and features anyone could ask

for. And our new LQ-1500™ is an as-
tonishing breakthrough for business
—itswitcheseffortlessly betweenlet-
ter quality and high speed draft
printing,

What's more, any printer you buy
in the U.S. with the Epson name on
itis guaranteed for a full year Which
is four times longer than the guaran-
tee on most printers.

Number one. And built like it.

Get on board.
No matter what kmd of computer
you own, or what job you intend for
it. your printer shoul(;, be an Epson.
Because we build a better printer.
price it fairly. guarantee it longer.
and give you the one thing you don't
always get from a printer company.

.. EPSON

EPSON AMERICA, INC.

3415 Kashiwa Street. Torrance. California 90505 - Call (800) 421-5426 for the Epson dealer in yaur area. In Calfornia call (213) 539-9140.
Epson is a registered trademark of Epson Corporation. RX. FX-80, FX-100 and LQ-1500 are trademarks of Epson America, Inc
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IF YOU'RE SERIOUS | ™
ABOUT MAKING |
MONEY IN MICRO-
COMPUTERS, NRI
IS SERIOUS ABOUE:
SHOWING YOU HOW,
The U.S. Depart- T
ment of Labor projects T
job openings for qualified"
computer technicians will
soon double. International
Resource Development, Inc.,
estimates a 600% in-
crease in these jobs in@ .~
a decade. And most off
these will be new jobs,
created by the expand-
ing role of computers.

NEVER HAS THERE
BEEN A FASTER-
GROWING FIELD
OF TECHNOLOGY.

Many people are
afraid of losing their jobs
to computers, but thousands
of jobs will be created for
those who are prepared to
meet the challenge.

With NRI training, you'll
be prepared. You can have a
profitable, exciting future as
an expert who can handle the
operational, programming and
technical aspects of all kinds
of microcomputers and micro-
processors.

LEARN IN YOUR SPARE TIME.

NRI trains you in your own
home, at your convenience...no
classroom schedule to meet, no
need to quit your job. As a class
of one with complete course
materials and the backing of a
staff of professional electronics
instructors, you'll get extraordi-
nary hands-on training on the
latest model in the most pop-
ular line of microcomputers:
the new TRS-80™ Model 4, with
disk drive for greater memory
capacity. The TRS-80 Model 4
complete with advanced features

e
Ry

4

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

Your NRI course will Include the new TRS-80 Model 4
with Disk Drive or the TRS-80 Color Computer with
NRI Computer Access Card...plus a professional

LCD muitimeter, NRI Discovery Lab and hundreds

of demonstrations and experiments. it's all

yours to keep.

that are built right in...features
that are offered as options on
other microcomputers. Designed
to perform diverse personal and
business functions and to accept
the most software, the TRS-80
Model 4 is a great computer to
learn on...and it's yours to keep,
along with the disk drive!

LEARN HOW TO USE,
PROGRAM AND SERVICE
STATE-OF-THE-ART
MICROCOMPUTERS.

Through your carefully de-
signed NRI course, you'll get a
wealth of practical experience.
You'll build circuits...from the
simplest to the most advanced
...with your NRI Discovery Lab®
You'll use a professional 4-func-
tion LCD digital multimeter for
analysis and troubleshooting.

WAL akkerieainiadiahistan.com

With NRI traini.

your computery,,

memory and inpl, G*D/o

You'll even write p’S, /€

control the circuitgpo,f

signed and built. Yoty >

~ghundreds of ¢,
experiments, a

backed by a full-

faculty ready to h
personally.

When your N
training is complete,
you'll be a computer tec.
nician, ready for your first
job — servicing, testing or

" programming all types of

. microcomputers —inare-
<,/ / &~warding and challenging
44 new career.
" THE CATALOG IS FREE.
THE TRAINING IS
PRICELESS.
Send the postpaid card
today for your FREE 104-page
catalog. It's a valuable guide to
opportunities and training in the
high-tech
revolution.

danhi

For greater puter memory capacity, a
density disk drive Is included.

You'll see how easily you become
part of the growing high-tech
world of microcomputers.

If the card has been re-
moved, please write to us today.

iRy
0

€C o
H

We'll give you tomorrow.

NRI School of Electronics
McGraw-Hill Continuing
Education Center
3939 Wisconsin Avenue
Washington, D.C. 20016
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Low-Cost CAD Systems

 Sophisticated computer-aided draft-
,N& systems include a wide range of im-
age drawing, manipulation and editing

144 dots per inch resolution). The pack
age, which can be interfaced without
nmiodification directly with an IBM PC,
sells for under $6000.

DASH-1 includes, within its software
library outline, images of most TTL inte-
grated circuits and the most popular mi-
croprocessor and memory chips. Also
included are symbols for transistors, di-
odes, resistors, potentiometers, induc-
tors, capacitors and many other com-

Fig. 2. Futurenet’s DASH-1 electronic circuit design workstation.

features. Representative instructions
that give a good idea about these features
include zoom, pan. save. preview, line,
draw, scale. text and many others. In
past years CAD systems possessing a full
selection of such features cost up to
$100,000 or even more.

The advent of low-cost personal com-
puting has been accompanied by the de-
velopment of low to moderately priced
CAD systems that duplicate many of the
functions of their more expensive prede-
cessors. As I noted above, some of these
systems consist of software packages de-
signed to operate with such popular per-
sonal computers as the Apple [1/1le and
the IBM PC family. Others are sold as
“turnkey” systems complete with soft-
ware, computer, disk drives, plotter and
one or more pointing devices.

Some of these new CAD systems are
dedicated to asingle task such as the gen-
eration of electronic circuit diagrams.
Among the most important of these is
FutureNet’s DASH-1, a software/hard-
ware package that converts the IBM PC
into an electrical engineer’s schematic-
drawing workstation.

DASH-1, which is shown in Fig. 2, in-
cludes software, a proprietary graphics
controller, 3-button mouse and a C. Itoh
Model 1550 dot-matrix printer (136 X

mon electronic parts. New symibols and
even circuit subsections can be added to
the library by the user.

Drawings are created or revised by
means of the mouse and a set of 16 con-
trol commands. Entire drawings or frag-
ments can be saved on disk for later re-
trieval, editing, revision and correction.

While DASH-1 is very good at what it
does, it can only draw circuit diagrams
and print parts lists. Non-dedicated
CAD systems have much more versatili-

ty since they can draw—in addition to

electronic circuits—surveys, floor platas,

plant layouts, piping diagrams and, n
short, anything a human draftsman can
draw.

Figure 3 shows the A-CADS/I, a
turnkey, non-dedicated CAD system
sold by Andromeda Systems Inc. (9000
Eton Avenue, Canoga Park, CA 91304).
This system is designed around a Digi-
tal Equipment Corporation LSI-11/23
computer. The complete package, which
sells for under $24,000, includes com-
puter, floppy disk drive, Winchester
drive, monitor, graphics tablet, joystick
and pen plotter.

The A-CADS/1 software includes a
library of images with arcs, circles, el-
lipses, polygons and both solid and bro-
ken lines, any of which can be selected in
any combination and placed anywhere
on the monitor’s screen.

Images being drawn are stored in a
portion of the computer’s memory desig-
nated as the User Work Area (UWA).
The UWA stores in a 32-bit register
three-dimensional coordinates for each
point entered into the system. This
means, for instance, that if the user unit
is one inch, the A-CADS/! coordinate
system can define any point within a cu-

bic mile to a precision of 0.0001 inch!

The UWA also keeps track of up to 16
pen selections per drawing.

Andromeda Systems' A-CAD/1 pro-
vides virtually unlimited drawing and
drafting possibilities. But it is much
more expensive than several recently an-
nounced CAD software packages de-
signed to work with personal computers
and low cost plotters and digitizers.

Among the most impressive of these
new packages is Robographics CAD-1, a
product of Chessell Robocom Corpora-
tion (111 Pheasant Run, Newtown, PA
18940). Designed to operate in conjunc-

Fig. 3. Andromeda Systems A-CAD/1 computer drafting system.
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tion with an Apple 11 or Ile, the CAD-1
package sells for $1095 and includes
software, precision joystick controller
and an interface module that plugs into
the Apple's game port. CAD-1 will di-
rectly drive a Robographics plotter, and
software drivers for other popular plot-
ters can be obtained at prices ranging
from $250 to $400.

I recently had an opportunity to try
the CAD-1 system and found it has
many features identical to those of much
more costly CAD systems. For example,
here’s how you draw a line:

First, use the joystick to move the
cursor to any desired origin. Lock the
cursor in place by pressing a button on
the controller. Then move a second (or
dynamic) cursor to any desired point. As
the dynamic cursor is moved, a line of
dots connects it to the origin so you can
preview any desired line. Since the dot-
ted line expands and contracts as the
cursor is moved, it's called a rubberband.

Finally, press a second button on the
controller when the desired end-point
has been selected. A solid line will in-

Up to 192 individual symbols and
complete drawings can be stored on a
single floppy disk. This means the total
storage capacity of the user library is
limited only by your diskette budget.
Images can be retrieved from disk with-
out the need for keystroke commands
thanks to a graphic index feature that
places on the screen miniature versions
of each stored image.

When compared to earlier systems
and expensive CAD work stations,
CAD-1 is a very affordable package.
Nevertheless, in view of the declining
trend in software prices and the upsurge
of interest in CAD systems for personal
computers, it's likely software packages
with capabilities similar to those of
CAD-1 will one day be available for a
few hundred dollars.

Another strong possibility is the arriv-
al of economical, desktop CAD work-
stations complete with software and a
graphics tablet, joystick or other point-
ing device. A hint of what is possible is
provided by Amiga Corporation, a Santa
Clara, CA company that makes joystick

—a +1 5V

Flg 4. A typical drawing produced with Robographics software.

stantly connect the origin and the end-
point.

CAD-1 includes many powerful
drawing and editing functions. Images
can be cross-hatched and selectively
painted in any of 16 separate colors.
Lines can be broken or continuous. Ver-
tical or horizontal labels and text can be
entered in various sizes and rotations.

Isometric drawings can be easily pro-
duced with the help of angle and grid
lock commands that restrict the move-
ment of the cursor along preset vectors.
Portions of drawings can be enlarged to
fill the entire screen by means of a zoom
command. The magnified drawing can
then be revised or corrected. A reverse-
zoom feature reduces the complete
screen image to any user-defined size.

assemblies for video games.

Amigais developing “*Lorraine,” a 16-
bit graphics station complete with 128K
bytes of RAM, a slot for removable
memory cartridges and a single disk
drive. While these specifications resem-
ble those of IBM's PCjr, Lorraine, which
the company claims will run major 16-
bit operating systems, has a palette of
3616 colors and the ability to remove
hidden lines. Moreover, Amiga expects
the system will sell for /ess than $1000.

Though Lorraine is not a CAD sys-
tem, it nicely illustrates how economical
some sophisticated graphics stations
have become. No doubt we can soon ex-
pect to see a similar development of eco-
nomical yet sophisticated CAD work
stations.

A Touch of CAD

If you have not had the opportunity to
try out a real CAD system, you can get a
hint of what it's like to draw lines on a
monitor’s screen if you have access to a
computer equipped with a joystick. Here
arz some simple routines for several pop-
ular computers that will get you started.

Adam. Here's an ultra-simple joystick
drawing routine for the Adam:

10 HGR2

20 HCOLOR = 3

30 x = PDL(1)

40 y = PDL(3)/1.34
50 HPLOT «x.y

60 GOTO 30

This routine tells Adam to enter its
high resolution mode, retrieve the joy-
stick coordinates and mark a point on
th= screen at their junction. Moving the
jovstick handle causes a line of points to
be drawn. Both joystick values and the
hcrizontal resolution extend from O to
255. Line 40 divides the vertical joystick
axis by 1.34 since the vertical resolution
extends only from 0 to 191 (256/192 =
1.33...)

Since Adam’s joystick is an 8-posi-
ticn, rate-mode device, straight and an-
gular lines are easily drawn. But a rate
joystick doesn't allow you to move the
line instantly to any point on the screen
as does an absolute joystick.

This routine places Adam in its graph-
ics mode. Therefore only three or four
rows of text can be placed along the bot-
tom of the monitor's screen. To review
the program or make revisions or correc-
ticns, first type TEXT and hit the RE-
TURN key. This will switch the entire
screen from graphics to the text mode.

Incidentally, SmartBASIC, the pri-
mary language of Coleco’s Adam, is a
derivative of Applesoft BASIC. There-
fore, this routine might also work with
the Apple 11 or Ile.

PCjr. The PCjr uses Microsoft BA-
SIC. Here's a routine that gives the cur-
rent coordinates of the joystick plugged
into the left joystick port on the back of
the machine:

10 X=STICK(0):

Y=STICK(1)
20 PRINT X,Y
30 GOTO 10

This routine ailows you to draw on the
screen of the PCjr's monitor
10 CLS

June 1984
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THE NEW HS-151 DESKTOP AND
HS-161 PORTABLE COMPUTERS.

The world's largest library of PC
software has IBM's name on it. But
if that's not the name you want on
your computer, you don't have to be
left out anymore. Now you can run
that software on a new machine
that feels superior and friendly.

Superior, because it performs.
Friendly, because you can build this
complex computer from a simple kit.

Can you do it? 85% of our first-time
customers ask the same. And the
answer is 100% yes. You can.

In fact, you should buijd it. There’s no
better introduction to computers in
general and the Heath PC’s in partic-
ular. So, glance at the clear, simple
steps that can lead to your own PC.
And imagine the fun you'il find along
the way.

EVEN OPENING THE BOX
IS APLEASURE!

-z

Getting your
PC kit is exciting...
and reassuring. Because, as soon
as you open it, you'll know it's been
designed by experts. Even the box
works well. Everything is packed in
sections so you build from one orga-
nized section at a time. Parts stay
stored in the box until needed.

Except for some very simple tools, we
include everything. You'll find a sol-
dering guide for mistake-free work.
Even an extra circuit board for prac-
tice soidering.

Build yourown IBM compatible -
and save hundreds of dollars.

HEATH PROUDLY ANNOUNCES  PROCEED ONE STEP o

AT A TIME. BUILD
CONFIDENCE...
AND AN
ADVANCED
COMPUTER...

FROM A
SIMPLE
KIT.

The two main circuit boards come to
you as they are shown here. Pre-as-
sembled. They're not only com-
pleted...they're also factory-tested so
' you know they
work. And you
don’t have to
bother with com-
plicated testing
equipment.

if all of that is
done, then
what's to build?
We do ask you
to build some
of smaller
_iboards, plus
install any op-
tional memory you've ordered. Then
you’ll connect the sockets and wiring
harnesses between components.

You'll build the chassis from pre-
formed subassembilies. The keyboard
is already assembied,; just put the
cover on. Then, finally, boit the power
supply in place. We help you by writing
the world’s best instruction man-

uals. And we illustrate those manuais

—
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call aur Service

because one picture may be worth all
the words needed to explain a dozen
steps. The simpler the better.

The process is exciting because each
finished step is its own reward. And
every step brings you nearer your com-
pleted computer.

EXPERT ADVICE
AND TROUBLE-
SHQOTING ARE
JUST A PHONE

CALL AWAY.

‘You are never
alone in this
process. If
there is ever
any cuestion,

SN

Line. You'lireach a

trained consultant whose

specialty is talking sense, not jargon,
Your computer will work. Our entire
business depends on that. And we'll do
whatzaver’s necessary to make our sim-
ple p edge come true: “We Won't Let
You Fail”
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A LITTLE WONDER, ing the pride you feel when your And, because it's IBM compatible,
AND A LOT OF PRIDE... new computer comes 1o life. your new machine can work with all
that's worthwhile in software. Better

YOU'VE BUILT IT. YOU'LL yet. with tFe money saved by build-
KNOW HOW TO USE IT. ing a kit, think of all the peripherals
You now possess the highest quality ard software:you can buyl
personal computer.. .with up to .gc?r})%?aﬁi:)srma registered trademark of Microsoft
320K RAM, a professional keyboard '
and dual 360K disk drives.
Your machine is truly com- ™,
plete. it's color capable and B
MS-DOS* is included. VA

Then the moment of truth. Plug it in.
Slide in the included test disk. Odds
are the only problem will be contain-

FOR COMPUTING
ONTHE GO...
THE HS-161
PORTABLE.

The HS-161 has the same featuses as
the HS-151. Amber Monitor included.
Convenient keyboard folds up, t=o
disk drives fold down.

HS-151 Desktop PT with standard
floppy disk driv= or op: onal hard disk.

. . ‘ Getyour F
Gef more information | < |BL

Mail this coupon to:

on the most rewarding 1) It ST
personal computers...

Name

Heathkit(mjiss

City

I State Zip

Circle No. 24 on ™ee.Information Card

4 ,Aﬁe.. Ay aiohie AV aYaVaal
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_Combuter Scie;t{st

20 SCREEN

30 COLOR 1

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

50 A=X+2.9:B=Y+1.66

60 PSET (A,B)

70 GOTO 40

The PCjr's joystick is an analog type
that provides absolute-mode operation.
Therefore, the dots placed on the screen
follow the position of the stick. Rapid
movements of the stick will exceed the
program’s cycle time and widen the gap
between dots.

If the PCjr with which you try this
routine is equipped with a standard IBM
joystick. you’ll be able to experiment
with its thumbwheels. While intended
for calibrating the joystick’s center-re-
turn position, the thumbwheels can be
used to make drawings in the vicinity of
the center of the screen.

TRS-80 Color Computer. Many of the
PCjr’s commands are strikingly similar
to those of Radio Shack's Color Com-
puter. The joystick coordinates of the
Color Computer, however. extend only
from 010 63. Here’s a low resolution joy-
stick drawing routine for this machine:

10 CLS(0)

20 H=JOYSTK(O) :
V=JOYSTK (1)

30 IF V>31 THEN V=V-32

40 SET(H,V,3)

50 RESET(H,V)

60 GOTO 20

Unlike the previous routines, when
the joystick handle i1s moved, this pro-
gram erases the point previously set on
the screcn. This is done since low resolu-
tion points are four times the size of high
resolution points. Omit line 50 to draw a
line of these large, rectangular points.

Some CAD systems provide an on-
screen digital readout of the cursor’s
coordinates.

You can easily add this capability to
the previous routine by inserting the fol-
lowing lines:

15 PRINT @ 0,JOYSTK(0);
16 PRINT @ 5,JOYSTK(1);
60 GOTO 15

Note that line 60 is changed to reflect
the new lines. When the revised program
isrun,the xandy coordinates indicating
the position of the joystick’s handle will
appear in two small windows near the
upper left corner of the monitor’s screen.

Most personal computers have two
Loystick ports. To simultaneously view

COLOR COMPUTER | HP7470A RS-232 SOCKET
cD PIN 20
RD PIN 4
GND PIN 7
TD PIN 3 .

RS-232 INTERCONNECTION GUIDE

(VIEWED FROM OUTSIDE)

s2 SI Y US B4 B3 B2 B8l
[ ]
A 74 PO I
GND RD via Y V] |0
COLOR COMPUTER e ety 1 ]
RS-232 SOCKET PARITY D A4 BAUD

HP74T70A MODE SWITCH SETTINGS
NOTE: ALSO APPLIES TO TRS-80 MODEL 100

Fig. 5. RS-232 interfacing between a CoCo and HP7470A plotter.

the x and y coordinates of two joysticks
connected to the Color Computer, load
and run this routine:

10 CLS

20 PRINT @0, JOYSTK(O0):
30 PRINT @5, JOYSTK(1):
40 PRINT @10, JOYSTK(
50 PRINT @15, JOYSTK(

60 GOTO 20

)
)
2) .
3);

Do-It-Yourself CAD

If you have access to a pen plotter and
a compatible computer, you can easily
devise and experiment with progranis
that perform rudimentary CAD func-
tions. The program that follows, for ex-
ample, i1s for the Color Computer
equipped with a joystick and the HP-
7470A pen plotter:

05 'JOYPLOT

10 CLS (0)

15 PRINT @ 0, JOYSTK(0):

20 PRINT @ 5,JOYSTK(1)

30 H=JOYSTK(O0):
V=JOYSTK (1)

40 |IF Vv>31 THEN V=V-32
50 SET (H.V,3)

60 RESET(H,V)

70 P=PEEK (65280)

80 IF P=126 THEN 110
90 IF P=254 THEN 110

100 GOTO 15

110
PRINT#-2,"S8C0,70,0,35;
SP1;,PA"H,V";PR,0,0.PD,
2,0,0,2,-2,0,0,-2,PU;"
120 GOTO 15

This program places the Color Com-
puter in its resolution mode and draws a

cursor on the screen to indicate the posi-
tion of the joystick's handle. The cursor
is erased and a new one is formed when
the joystick handle is moved. This cre-
ates the impression that the cursor fol-
lows movements of the joystick’s handle.

When the joystick's fire button is
pressed, the plotter’s pen advances to the
designated point and draws a rectangie
to simulate the appearance of the cursor.
Cursor images can be drawn anywhere
on the plotter’s paper.

This program, which can be revised
for the PCjr, illustrates how an image
can be drawn by a plotter anywhere on a
sheet of paper completely under joystick
control. Though line 110 defines the im-
age as a bar-shaped replica of the on-
screen cursor, any shape that can be pro-
grammed in HPGL (Hewlett-Packard
Graphics Language), the plotter’s lan-
guage, can be drawn. Since the plotter
has a resolution of 0.001”, images can be
drawn on paper having much finer detail
than those displayed on the monitor’s
screen.

For this program to work, the Color
Computer and HP-7470A plotter must
be able to communicate with one another
over their common RS-232 ports. Figure
5 shows the necessary connections and
switch settings. Incidentally, don’t be
concerned if the plotter’s error light be-
gins blinking. Probably because of the
Color Computer’s limited RS-232 port,
the HP-7470 will frequently indicate the
presence of an error condition even
though it continues to function normally.

If you don’t have access to either or
both Color Computer and HP-7470A
plotter, the program can be modified for
other equipment. Line 110 is the only
line that sends instructions to the plot-

(Continued on page 105)
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2213A/2215A
60 MHZ OSCILLOSCOPES

TEK E

Tek’s best-selling
60 MHz scopes:

Now 25 ways better for

not a penny more!

Now Tek has improved its
2213/2215 scopes with brighter
displays. Greater accuracy.
And more sensitive triggering.
At no increase in price.

The 60 MHz 2213 and dual time
pase 2215 have been the most
popular scopes in Tektronix
history. Now, Tek
introduces an ‘A"
Series update with
more than 25 speci-
Tication and feature
anhancements
things you have
asked forsuchas  j
single sweep-—all '
included at no
added cost.

A brighter
display and new
vertical ampli-
fier design X
provides sharp,
crisp traces.
That makes the 2213A/
2215A a prime candidate
for tasks like TV trouble-

2213/2215 “A” Series
14 kv accel. potential
3%, 0° to 50°C

2213/2215
10 kv accel. potantial
3%, +20°to 30°C

Specification
enhancement
CRT brightness

Verticat acCuraCy

~ THE PERFORMANCE/
PRICE STANDARD

giving these scopes the final measure
cf convenience.
Triggering, sweep accuracy,
CMRR and many more major
specifications are better than ever.
Check the performance chart: not
k.ad for scopes already considered
the leaders in their class!

The price: still
$1200* for the
2213A, $1450* for
the 2215A. Or, step
up to the 100 MHz
2235 for just $1650™!
You can order, ob-
tain literature, or
get expert tech-
nical advice,
through Tek's

National Market-
ing Center.
Direct orders
include oper-
ator manuals,
two 10X probes,

15-day return policy,
world-wide service back-
up and comprehensive

shooting and testing, Chop rate 500 kHz 250 kHz 3-year warranty.

where fast sweeps are Input capacitance 20 pF 30 pF i

typical. CMRR 10to 1 at 25 MHz 1010 1 at 10 MHz Talk to our technical
New featuresinclude  Crannel solation 1001 at 25 MHz Nol specified experts.

10 MHz bandwidth limit A Trigger sensitivity (int) 0.3 div al 5 MHz 0.4 divat 2 MHz Call toll-free:

switch, separate A/B TV triggering 1.0 divcompos sync 2.0 div COmpos. Sync 1-800-426-2200

dual intensity controls Sweep accuracy (in 10X) 4%, 15°1035°C 5%, 20° 10 30°C

(2215A only), and power-  Delay jitter 20,000 (0 1 (2215A) 10,000 to 1 (2215) Ext. 184.

on light: additions custom- 10,000 0 1 (2213A) 500010 1 (2218) In Oregon call collect:

ers have suggested for Holdoff Range 101 4: __ (503)627-9000 Ext. 184.

Tektronix

‘Price F OB Beaverton. OR .

All scopes are UL Listed and CSA
approved. 3-year warranty inciudes
CRT and applies t0 2000 family oscillo-
scopes purchased after 1/1/83

Copyright ©1984, Tektronix. Inc. Alt rights reserved. TTA-438
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At CIE, you get electronics
career training from specialists.

\ %

If you’re interested in learning how to fix air conditioning,
service cars or install heating systems— talk to some other
school. But if you're serious about electronics... even earning an
Associate Degree... come to CIE —The Electronics Specialists.

e e e e e e e e o (e o e i S e e s e G e e e e o . . e . .
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Why trust your education
and career future to any-
thing less than a specialist?

Ycu shouldn’t. And you
certainly don’t have to.

If you talked to some of our
graduates, chances are you'd find
a lot of them shopped around
for their training. They pretty
much knew what was available.
And they picked CIE as
number one.

Be sure to shop around.
Because, frankly, CIE isn’t for
everyone.

There are other options for the
hobbyist. If you're the ambitious
type—with serious career goals in
electronics—take a close look at

what we’ve planned for you at CIE.

What you should look
for first.

Part of what makes electronics
so interesting is it's based on
scientific discoveries—on ideas!
So the first thing to look for is a
program that starts with ideas
and builds on them!

That's what happens with CIE’s
Auto-Programmed®Lessons.
Each lesson takes one or two prin-
ciples and helps you master them
—before you start using them!
How practical is the
training?

This is the next big important
question. After all, your career
will be built on what you can do—
and on how well you do it.

Here are ways some of CIE’s
career courses help you get your
“hands-on” training...

With CIE’s Personal
Training Laboratory...

you learn and review the basics—
perform dozens of experiments.
Plus, you use a 3-in-1 precision
Multimeter to learn testing,
checking, analyzing!

When you get your own
5MH:, solid-state
oscilloscope, you take some
real professional steps. You use
it as a doctor uses an X-ray
machine—to “read” waveform
patterns...lock them in...study,
understand and interpret them!
When you get your Digital
Learning Laboratory, you'l

be into digital theory—essential
training today for anyone who
wants to keep pace with the state
of the art of electronics. With
CIE’s Digital Lab, you'll be
applying in dozens of fascinating
ways the theory you've learned.
For example, you'll compare
analog and digital devices. You'll
learn to make binary to decimal
conversions and to work with
semiconductor devices and
circuits. You'll see how digital
equipment is vital to today’s
exciting, growing fields such as
security... where digital theory
provides the brains for space-age
alarm and protective devices.
You’ll build your Microproc-
essor Training Laboratory,
a working microcomputer—from
“scratch.” You'll also learn how
to program and interface it with
displays, memories, switches,
and more.

Earn An Associate Degree
from CIE.

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 op-
portunity to earn an
Associate in Applied 4
Science \

in Electronics Engineering Tech-
nology. 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
Commission) Radiotelephone
License, General Class. It can be
a real mark in your favor...
government-certified proof of
your specific knowledge and
skills.
Shop around...but send for
CIE’s free school catalog
first!
Mail the card. If it's gone, cut out
and mail the coupon. If you prefer
to write, mention the name and
date of this magazine. We’ll send
you a copy of CIE’s FREE school
catalog—plus a complete pack-
age of independent home
study information! For your
convenience, we'll try to have a
representative contact you to
answer your questions.
Mail the card or coupon—
or write: CIE, 1776
East 17th St.,
Cleveland,
OH 44114.

Cleveland Institute of Electronics, Inc.

Cli

Print Name
Address _
City _

MAIL TODAY!

I-----1

WAMAL akBrerieaRiadiahistarns-com

~ State -
Age _____ Area Code/Phone No.

Check box for G.l. Bill information: (] Veteran

1776 East 17th Street., Cleveland, Ohio 44114
Accredited Memrber National Home Study Council

YES... I'm shopping around for the right kind of career trainirg%in electronics —
and CIE sounds well worth looking into. Please send me my
catalog—including details about the Asscciate Degree program—plus my FREE
package of home study information!

EE. CIE school
Apt.
-~ Zip

["1 Active Duty
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THE
CHAMELEON
PLUS

Seequa’s upgraded IBM
compatible portable

had double-sided drives
and 256K RAM

BY CHARLES P. RUBENSTEIN

ANY of the so-called new mi-
crocomputers coming onto
the market are really either

| portable versions of standard configura-
tions, or upgraded versions of older
models. The Seequa Computer Corpora-
tion’s new Chameleon Plus (suggested
retail price, $2895) falls into the latter
category. Like the original Chameleon,
the Chameleon Plus is a dual-processor
system; its 8088 and Z80 processors offer
users access to both the 16-bit world of
MS-DOS and CP/M-86 and the 8-bit
world of CP/M-80. The Chameleon
Plus, however, comes with standard
double-sided disk drives and 256K
RAM, improvements that should make

] this transportable IBM PC compatible a
strong competitor in the computer-clone
market. It also has going for it a wide
range of hardware options that can
transform this Chameleon to suit the
many tasks a portable computer might
be asked to do.

Hardware Construction

The Chameleon Plus’s electronics are
carefully layed out on four printed cir-
cuit boards: a 12'/,” X 17" main board
that lies across the top of the unit,a CRT
electronics board, and two power-supply
boards located directly behind the CRT
display screen. About half of the inte-
grated circuits on the main board are
socketed for easy repair and upgrading
to enhanced systems. In addition to the
two processors; the unit contains 16K of
ROM (8K for the monitor, 8K for the
character generator) upgradable to 48K,
256K of 9-bit dynamic RAM up-
gradable externally to over 700K, 4K
video RAM, and 17 PAL (prograrima-
ble array logic) circuits.

Fifteen empty sockets allow for
user/dealer upgrades, such as the addi-
tion of an 8087 math coprocessor, four
8K ROMs, and ICs for the optional pe-
ripheral ports. Cutouts have been made
on a recessed rear panel for the following
ports: an IEEE standard 488 GPIB
talker/listener controller and transceiv-
er system, a second Serial RS-232

HARDWARE REVIEWS

| analog/digital converter, RGB color
monitor, and an external IBM-style ex-
pansion bus chassis. Upgrading the Cha-
meleon Plus could be a simple matter of
adding a couple of ICs and a cable or
two. However, it may also require the re-
pregramming of a PAL.

The Chameleon Plus seeks to imitate
Big Blue’s innards as closely as possible
by including hardware for a separate
DMA controller (8237), a programma-
ble interval timer (8253), a programma-
ble interrupt controller (6845), a multi-
pretocol serial 1/0 controller with dual
full-duplex transceivers (UART-like
8274), and a double-sided, double-densi-
ty floppy disk controller (uPD765).
These implement the standard DB25 se-
rial RS-232C port, and a Centronics-
type parallel port, which are located be-
hind a movable panel in the rear of the
unit. The parallel port connector is a
DB25 connector using IBM pinouts,
(Unfortunately, Seequa provides no
technical documentation that indicates
the pinouts of either the serial or parallel
ports.) The full power of the floppy disk
controller is available through disk for-
mat conversion programs such as
Crossdata (Award Software, 236 North
Santa Cruz Ave., Los Gatos, CA 95030).

Because the cost of random access
memory has recently dropped, while its
storage capacities have increased, manu-
facturers now routinely package 128K
or 256K of dynamic RAM with their

30
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portable computers. Not to be outdone
in this regard, Chameleon Plus has
256K of parity-checked bytes. Thus, un-
der its cover are four banks of nine (not
eight) 64K X l-bit dynamic memory
chips. In reading from and writing to
memory, this extra bit is used to check
the parity of the stored byte.

The Chameleon Plus is housed in an
instrument-like cream-colored case that
measures about 8” X 18%,” X 16" and
weighs 31 1b. Attached to the sides of the
case is a black metal handle for trans-
porting the closed unit. When the system
1s in use, the handle folds under it, tilting
the screen to a viewing angle of about
10°. You must be careful, however, to
avoid pinching your fingers when mov-
ing the handle from its in-use position to
its transporting position.

A movable panel at the rear of the
computer allows access to the detach-
able ac line cord, the fuse, the keyboard
connector socket, the brightness control,
and various 1/0 connectors. (None of
the connectors is identified.) There is no
reset switch at the back of the Chame-
leon. To recover from most software
hangups, you can press the SHIFT, ALT,
DEL keys simultaneously. (Although no
mean feat for one-handed programmers,
this is quite effective and avoids scraped
forearms from reaching into the back to
reset.) If a serious hangup occurs, you
can always make a cold start by turning
the unit off and then on again.

Unlike the manufacturers of several
other portables, Seequa seems 1o have
made an effort to avoid vent slots and ex-
posed connectors. Even the fan, which is
mounted inside the computer, cannot
begin circulating air until the movable
panel at the rear is opened. I can’t help
being annoyed, however, with the de-
signers of this movable panel. There
seems (0 be no way to justify a 4” X 47
metal panel hinged to open down onto
the desk with cables hanging out over it.
LI I IIIIII]
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(Figs. 1 and 2) Only SuperCaic?
protected fields are illegible.

This panel should be redesigned so that
it opens to the side, or is removable, and
is not such an eyesore.

The Keyboard

Sometimes I wonder if the designers
of portable computer keyboards all at-
tended the same seminar, for they all
seem to connect the keyboard to the con-
sole with unshielded modular telephone
wire. The Chameleon Plus's keyboard
uses a six-pin cord that can’t be detached
from the keyboard without opening the
unit. Its standard 3’ coiled cord can ex-
tend to 6', easily accommodating the ex-
tra 20" required to reach around the side
and plug into the rear. This can be a
problem in systems with shorter cords.

The full-featured, 83-key keyboard
duplicates the IBM PC keyboard layout.
All keys produce a single character
when pressed lightly and repeat the
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Specifications
Chameleon Plus Computer
| Mir: Seequa Corp.
T 8305 Telegraph Rd.
T Odenton, MD 21113
Operating system: MS-DOS 1.25

June 1984

Dimensions: 8"H X 18V4"W < 16"D
11 Weight:311b

| Price: $2895
L] | [TTTTT
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character when fully depressed. When a
key is pressed, a speaker in the rear of the
console emits a chirping sound. (No in-
structions are provided for disconnect-
ing this feature if it is not desired.) The
10 function keys are used alone, and in
conjunction with the SHIFT, ALT, and
cTRL keys to produce up to 40 key func-
tions. There are two keys with LEDs: a
caps lock key and a key that toggles the
numeric keypad between numbers (LED
on) and cursor control.

Standard keyboard encoding is per-
formed on this Keytronic-manufactured
keyboard using an 8748 dedicated mi-
crocomputer with on-chip 2K ROM for
serial coding of the keys. I was unable to
locate any program or documentation
on reconfiguring or revising the codes
for either the number pad or function
keys. The keys are configured for use
with Perfect Software products.

The Display Monitor

The 9"-diagonal screen adequately
displays 24 lines of 80 characters each.
(The manufacturer claims that 25 lines
are possible, but I have seen no more
than 24 plus space at the bottom of the
screen.) The characters are readable, but
there is a blurring of the horizontal dots
that make up the 8 X 8 matrix on the
display, a product of the Clinton Taiwan
Corporation. Lowercase letters such as
g, q, and y are provided with descenders.
The monochrome display resolution is
an impressive 640 X 200 pixels. If a col-
or monitor is used, the resolution will be
320 X 200 pixels.

Thereis an 8K ROM labeled FONT in-
side the console, which led me to expect
built-in graphics and special characters.
If an advanced set of multiple characters
is available, however, it is inaccessible,
for the documentation provides no infor-
mation about it.

(Continued on page 94)
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HARD COPY
WITH
AFLAR

Texas Instruments’
T1-855 dot-matrix
printer gives new
meaning to the term
flexibility

ONSIDERING the state of current

BY ALEXANDER BURAWA
printer technology, the an-

C nouncement of a new dot-matrix

impact printer that can create copy in
both draft- and letter-quality modes is
hardly an occasion to break out the
champagne. Many recently introduced
matrix printers have this capability. But
few in its price range offer the combina-
tion of print guality. throughput, and
flexibility available in the Texas Instru-
ments Model 855. We have used this
printer for several months in a real-life
office environment and conclude that
the TI Model 855 sets new standards for
printer design and flexibility.

The Model 855 is likely to be all the
printer vou will ever need unless vou re-
quire camera-ready copy. For high-
speed throughput, where print quality is
of only secondary importance, the Mod-
cl 855 can breeze along in its draft mode
at 150 eps for hours on end. But if vou
need letter-quality copy. this printer can
hammer it out in a widc variety of fonts
at about 35 cps. Throughput in the let-
ter-quality mode may not be very fast,
but it equals or surpasses that of top-
quality true formed-character printers
selling for $2000 and more, And with its
built-in, user-selectable/programmable
RS-232 serial and Centronics parallel in-
puts, the printer is compatible with vir-
tually all personal computers on the
market.

The Model 855 features a replaceable
9-wire printhead, a 256-character buffer,
and friction feed for handling cut-sheet
and roll paper for a base price of $935
(%995 with optional adjustable tractor
feeder). A built-in ROM gives the print-
cr both draft-quality character and mo-
| saic graphics printing capability; and dot
graphics capability for providing hard
copy of screen graphics is also featured.
Finally, and perhaps most importantly,

32

the Model 855 has three front-panel slots
for plugging in a choice of solid-state
ROM font modules that emulate daisy-
wheel or thimble print elements.

Currently available options for the
Madel 855 printer include about a dozen
different character-font ROM modules
that sell for around $40 each, a 4K RAM
buffer expansion module, a drop-in de-
sign-it-yvourself character font RAM
module, a drop-in fanfold paper feeder, a
roll-paper holder, a stacking tray for fan-
fold paper. and cables for specific makes
and models of computers.

Control Panel

The Model 855 printer is designed for
simple operation and features a touch-
type membrane control panel for select-
mg various printing options and a collec-
tion of red and green LEDs that indicate
mode and function selections.

On power-up, the printer performs a
self-diagnostic, during which all LED

indicators in the control panel areca and
in cach plugged-in font module light up.
When the diagnostic procedure is com-
plete (and the system passes muster),
only those LEDs that indicate the de-
fault settings on the panel and the LED
in the modale plugged into slot 1 remain
on. The default settings put the printer
into the DRAFT mode and set character
spacing to 10 pitch. line spacing to 1, and
form length to 66 lines. Any option can
be easily changed by pressing various
combinations of switches.

One control panel switch, labeled
MODUT 1L SELECT, permits selection of
any one of the ROM font modules
plugged into the three slots. When a car-
tridge 1s enabled. its built-in green LED
is on.

Another switch offers a choice of ei-
ther draft- or letter-quality printing.
while a CHAR SPACING switch offers a
choice of pitches. Each preprogrammed
ROM font module has a default pitch of
10,12, 12.5, or 15 built into it that can be

15 a szample of printing using the Courier WP

is a sample of printing using the Courier WP

This

funt cartridge 1n standard draft mode
This

font cartridge in quality mode

This

15 & gample of printing using the Courier

Italic WP font cartridge in standard draft mode
This is a sample of printing using the Courier
Italic WP font cartridge in quality mode

This is a sample of printing using the Prestige

Elite font cartridge in quality mode, compressed.

Printed samples illustrate the difference between draft-
and letter-quality modes. The compressed letter quality
at the bottom is obviously more professional.

Computers & Electronics
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Control panel for selecting
modes and print options.

easily overridden using the CHAR SPAC-
ING swilch.

A TINE SPACING switch offers a
choice of 6 lines per inch (Ipt) or 8 Ipi in
single-space mode, or 3 or 4 Ipi in dou-
ble-space mode. The FORM LENGTH and
LINE FEED switches are used (o repro-
gram the form length from the printer’s
default of 66 lines. To accomplish this,
vou first press the ON LINI switch to take
the printer off-line. Then vou press the
FORM LENGTH switch to enter the pro-
gramming mode and press the LINE
FED switch as many times as required
for the new form length. Finally, press-
INg FORM | ENGTH terminates program-
ming mode and pressing ON LINL puts
the printer back on-line.

Print Options

The Model 855 is very flexible due 1o
its ability to accommaodate up to three

Front-panel slots accept up to three ROM modules for
selecting a variety of character fonts for printed text.

preprogrammed character-font ROM
cartridges. Once installed in the printer’s
slots, ROM cartridges can be individual-
ly switched in and out as needed during a
printing session. Sclection and deselec-
tion can be accomplished either by press-
ing a switch on the printer’s control pan-
el or, more practically, if many font
changes are to be made in the text of a
document, by embedding appropriate
control codes in the applications soft-
ware. This ahility to instantaneously
change fonts while the printer is in oper-
ation makes the TT 855 more convenient
to use than true formed-character print-
ers, which require that printing be sus-
pended o remove one printing element
and replace 1t with another.

Although the Modcl 855 printer has
only three font cartridge slots, more
than three font cartridges can be used in
a sigle document simply by embedding
wait commands mn the file, deselecting

EratsiisEings
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thc cartridge slot, installing the desm:d
cartridge, and manually selecring the
newly installed cartridge. The procedure
scunds more complicated and time-con-
suming than it really is, since it can be
accomplished in less time than ir takes to

explain it or to change a printwheel.
With no cartridge plugged tnto any of
the printer’s slots. the Model 855 can
still hammer out copy with its built-in
character set ROM. though only in the
draft-quality mode. The internal draft-
mode ROM difters from that normally
used 1n most other dot-matrix printers
on the market in that it offers only stan-
dard Roman characters. While most
dot-matrix prinrers can print italics from
their built-in character-set ROMs. the
Madel 855 requires the use of a font car-
tridge. The internal character ROM
does provide 10-, 12-, and 17-pitch char-
acters and variable line spacing. Plug-
(Continued on page 95)
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Specifications
Model 855 Printer
Mir: Texas Instruments inc.
12501 Research Blvd., Box 2909
Austin, TX 78769

Dimensions: 17"W x 13"D
Price: $936 ($995 with tractor)

5"H
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Hardware Reviews

Specifications

Model MD 11 Desktop Computer
Mfr: Morrow

600 McCormick St.

San Leandro, CA 94577
Dimension: 16.7"W X 11.3"D X 5.3"H
Price: $2995
Specifications: 280 CPU; 128K RAM; 5%", 11M
(formatted) hard disk system; 5%, " half-height, dou-
ble-sided, double-density floppy drive; two RS-
232C serial and one Centronics parallel ports;
QWERTY keyboard plus 14-key numeric pad, four
cursor keys, nine user-definable function keys; 12"
diagonal green screen; 80 x 24-character display.

o L
MORROW’S
'NEWHARD
DISK MDII

' Powerful 280 syétem
' offers 11-Mb hard disk,
128K RAM

‘ and CP/M 3.0
' BY MICHAEL GUTTMAN

IBM PC-compatible bandwagon,

many consumers may overlook
some of the excellent values available in
8-bit computers that run the CP/M op-
erating system. Among the best known
of these is the line of desktop computers
offered by Morrow Designs. And per-
haps one of the best buys in the market-
place is this company's new Model
MD11, which includes an 1M hard
disk system, 128K of RAM, a full-fea-

| IN the stampede to jump onto the

34

|
|

|

tured video terminal, and an impressive
array of bundled software. The exciting
news is the system’s low price—only
$2995 complete.

Clearly, the MDI1 is very price com-
petitive with other hard disk desktop
computers. But how does it stack up in
terms of features and performance? To
find out, we used the MD 11 over a three-
month period with a variety of applica-
tions software, including word process-
mg, database management, accounting,
and programming packages. What we
found pleased us.

Inside the Computer

Like earlier Morrow computers, the
MD11 is based on the Zilog Z80 micro-
processor. However, while most Z80-
based desktop computers are limited to
64K of RAM, Morrow takes advantage
of the Z80's memory banking feature to
access the entire 128K of RAM supplied
with the MD11. To support this feature,
Morrow chose the CP/M 3.0 operating
system (also popularly known as CP/M
Plus), which is an upgrade of the more
familiar CP/M 2.2.

The real power behind the MD11 is its
5Y." halt-height hard disk system,
which has a 12.76M untormatted capac-

WWW. akhrerieaniadiahistary. com

ity and provides 1 1.OM of real storage af-
ter formatting. The system has a maxi-
mum transfer rate of 625K bps (bits per
second) and an average random access
time of 95 milliseconds. Included with
the hard disk system is a half-height,
double-sided, double-density 5Y%," flop-
py disk drive for loading and unloading
programs and data to and from the hard
disk. The disk controller can support a
second hard disk system and/or floppy
drive, which are optionally available
from Morrow. Additional disk units re-
quire their own separate power supply
and enclosure.

Extra hardware and software support
are provided to further improve the per-
formance of the hard disk system. Key
to this support is Morrow’s proprietary
version of controlled memory access
(CMA), which uses the CPU to transfer
information directly from the disk to
main memory and bypasses the CPU
registers. In addition, Morrow's CP/M
3.0 uses the upper 64K of RAM as a |
“disk cache™ system that stores the most
recently used and active disk sectors in
RAM ro cut down on actual disk access-
es. These features provide the MDI!
user with exceptionally fast response
from the hard disk system.

(Continued on page 40)
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A TRS-80 Color Computer 2
Makes Learning Child’s Play

Our TRS-80 Extended BASIC Color play constructively and learn ac- The second series for ages 7 thru
Computer 2 is an exciting learning tively through the use of vivid color 10 focuses on problem solving

tool that entertains while it edu- graphics and engaging sound ef- through cooperation with others.
cates. Just hook it up to any TV and fects. And since the level of diffi- This series includes Tax/™,

you have a valuable home learning culty and pacing of the game Star Trap™ and Peanut
system in your living room. With the are under the player’s control, Butter Panic™. Each pro-
excellent line of programs devel- your child will progress in his gram costs only $19.95.
oped by The Children’s Television or her unique , You also get an
Workshop, the creators of Sesame way. The first se- informative man-
Street®, children are encouraged to ries of programs ual for both child

and parent to
help you get the
most from each
program. The only “extras”
you'll need are a pair of joy-

for ages 3 thru 6
uses the popular
Sesame Street
characters to encourage prac-
tice of basic preschool skills.
Choose Grover's Number sticks and a cassette re-
Rover*, Ernie’s Magic corder. Come into your
Shapes™, Big Bird’s nearest Radio Shack Computer
Special Delivery* or Center, participating Radio Shack
Cookie Monster's stare or dealer today and ask for
Letter Crunch™. a oemonstration

SR Nt L ——

16K Extended BASIC USE YOUR I

Color Computer 2 gyt
19995
26-3027 e T R e e e BT |
Ms 5

end for a free TRS-80 Computer catalog. |
Mail To: Radio Shack. Dept 84-A-685

o l
Rad Io ’haek l 300 One Tandy Center, Fort Warth, TX 76102
|

l

|

The Technology Store’ = =
N

I

A DIVISION OF TANDY CORPORATION

Prices apply at parlicipating Radio Shack stores and dealers. TV, cassette recorder and joysticks sold separately. l
Programs © 1983 Children’s Computer Workshop, tnc. All rights reserved. Muppet characters are trademarks of TELEPHONE
Muppets, Inc. Sesame Street is a registered trademark of Children’s Television Workshpp. All other titles are l_ _,

kds of C s G orkshop, Inc. CitiLine is a service mark of Citicorp.
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In Computer Electronics...

NTS iTTROMNIC” HOME
TRAINING GIVES YOU
THE EDGE |

The competition for
High-Technology
careers is strong,
and the rewards
are great. Give
yourself the edge

you need by training

with NTS.

NTS INTRONIC home training provides employment opportunities, especially in

you with a special kind of “Hands-On” servicing and maintenance. Computer servicing

skills can best be learned by working directly on

experience that prepares you better, field-type equipment. NTS electronic hardware is

develops your skills faster. You advance selected and developed especially for the

as quickly as you wish, working with training program with which it is associated. You

actual circuits, diagrams, schematics, learn by doing, by assembling, by performing

and state-of-the-art hardware. There are tests and experiments, covering principles of S
a dozen different NTS programs in computer electronics, microprocessor trouble-

. shooting, and circuitry.
electronics to help you develop and ShEll /

reach your potential. They range from

Lo e e —— e -

i
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basics to advanced areas in several MICROCOMPUTERS
fields. And the ALL-NEW NTS course ’ .
ecteliog EEllS i elll ek [FS ies, e eloctronice. You wil secone 1ramieg cavering
q . . I
does not obligate you in any way. Send solid-state devices, digital logic circuitry, and the |
for it today. fundamentals of the computer itself. Instruction |
includes micro-control technology and detailed Y|
A GROWTH INDUSTRY operation of microcomputers. These courses will |
LI prepare you for entry-level in many facets of the 4|
High-Technology is a growth industry. The computer industry such as field service and |
evidence is clear, and most observers predict a customer engineering as well as programming. - |
steady expansion due to a relatively strong flow In addition to written texts your course includes |
of investment capital into computers, electronics the NTS/HEATH disc-drive computer which you |
and precision instruments. Sales of computers assemble as part of the training process. The |
alone will reach an estimated ten million units assembly and use of the computer will serve to |
this year. This means challenges and new reinforce practical application of principles. I
il
36 Computers & Electron.:
|
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MICROPROCESSOR TECHNOLOGY

The field of industrial and microprocessor
technology encompasses the application of
electronic microprocessor control principles.
Your course takes you from fundamentals of
digital electronics and associated circuitry
through the application of the microprocessor as
a control device. You will learn how to move and
manipulate instructions and information. The
microprocessor trainer included in your course is
a microcomputer system designed as a practical
tool for learning the use of software and
hardware techniques utilized in the linking of
microprocessors to various systems.

DIGITAL ELECTRONICS

The NTS Compu-Trainer is a fascinating solid-
state device which you will build in order to
perform over ninety logic circuit experiments.
These experiments serve to emphasize an area of
electronics which is essential to the under-
standing of state-of-the-art control equipment;
they are also extremely important to those
wanting to pursue a career in computer
servicing. Separate courses involving the
Compu-Trainer are also available in
Microcomputer Servicing and Digital/Analog
Electronics.

ROBOTICS & VIDEO TECHNOLOGY

Other NTS courses cover a wide range of
specialization. In Robotics, the NTS/Heath Hefo |
is included to train you in robotic applications in

oW P I PR AN B

NO OBLIGATION NO SALESMAN WILL CALL

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

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

June1984

manufacturing processes. In Video technology, a
new course features the advanced NTS/Heath Z
Chassis “Smart Set” color TV with computer
space command remote control and space
phone. This is an excellent program for those
interested in a career in video servicing with
microcomputer basics.

EARN CEU CREDITS

America’s industrial giants are turning more and
more frequently to home study as an effective way
to upgrade employee skills. You benefit from the
experience NTS has gained in its 79 years as a
leader in technical training. The skiils and
experience gained in the building of kits and test
equipment provide you with training that cannot
be duplicated. And,
depending on the
program you select,
you can earn up to
30 CEU credits for
successful
completion.
Complete details
included in the
catalog.

Use the mall-in card or fill out and mali the coupon. indicate the tield of your choice.
(One, only piease.) FREE lull color catalog will be sent to you by return mall.

e sccscss s cc s s essrEec s e s e e e

NATIONAL TECHNICAL SCHOOLS e
4000 South Figueroa Street, Los Angeles, CA 90037
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Morrow MD11

Physical Characteristics

Communications

The MD11 consists of a main unit and
a video terminal. In the main unit are the
hard and floppy disk systems, Z80 pro-
cessor, memory, and related compo-
nents. This unit is relatively compact
and lightweight, measuring 16.7"W X
11.3"D X 5.3"H and weighing just over
22 1b.

All hookups to the main unit are made
via connectors mounted on the rear of
the cabinet. Each connector is clearly la-
beled for easy installation. The power
switch is also located on the rear
panel—a bit awkward to reach—but the
RESET button for reinitializing the sys-
tem is located on the front panel.

Also contained inside the main unit is
a 12-¢fm 2Y/,” cooling fan. The fan is rel-
atively quiet, but still emits an audible
hum that might annoy some users. The
unit’s power supply is rated at 100 watts,
117 volts.

The Terminal

The terminal that comes with the
MDI1 computer has a 12" diagonal
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