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IBM is
gtous.
And we're finally talking to them.
Thanks to The Macintosh™ Office.
Using our AppleLine protocol converter and
MacTenninal™ software, Maciptosh can speak
IBM<!l3270 like a native. Not to mention DEC<!l
vnoo;" VfS2™ and TIY
In English, that means you can find almost
anything that's stored in your company's mainframe. Just the same as if your Macintosh was
an IBM tenninal.
Say, for instance, you want to know how
sales are going as of yesterday. Where your
inventory stands. Or if receivables are staying
ahead of payables.
WIth a Macintosh on your desk, all that
infonnation is right at your fingertip. Even if
your mainframes on the other side of the building. Or the other side of the world.
ow if you think thats impressive, you
haven't read anything yet.
Once you've located the data you want, you
can "cut" it out of the mainframe and "paste"
it directly into a spreadsheet program like Lotus<!l
Jazz~*Or Microsoft<!l Multiplan<!l Then tum the
numbers into a chart with a business graphics
program. Such as Microsoft Chart. And last, but
certainly not least, print out a publicationquality report, memo or presentation with our
LaserWriter printer.
Total elapsed time: about 20 minutes.

And if you need to know something that's
not in your mainframe-like up-to-the-minute
stock quotes-you can use MacTenninal and
an Apple Modem to tap into a number of
commercial infonnation services. Including
DowJones
News/Retrieval ~
NEXIS~ LEXIS~

And The Official
Airline Guide~
So you can use
Macintosh
for everything
from scanning
The Wall Street
Journal to
making airline
reservations.
In nJl! Macintosh Office. Iwrkgroups
All of
if5 to 25 people wilTtalk to each other
which means OIJCr ourApp!e7iJIk Persona! NeturJrk
you should finally be talking to us.
Call 800-446-3000, and we'll tell you more
about how well The Macintosh Office will fit
into the one you're in now.
Even if theres i big blue box in one comer.
N

The Macintosh Office
'-
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PROGRAMMING INSIGH"r. TRAVESTY REVISITED

by Murray Lesser . ..

163

ltavesty is rewritten in compiled BASIC.
PROGRAMMING INSIGH"r. REAL-NuMBER FORMATTING YOUR ApPLE

by Brent Daviduck

.

.

. .. . 171

Specify the decimal length of any real number.
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Observers around the globe are using microcomputers in a variety of astronomical
applications.
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.192

The Shuttle Imaging Radar experiment employs a network of personal computers
for data acquisition and analysis.
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with high precision.
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It's a complete multiuser system with a 23 megabyte hard
disk Just add terminals, turn it on, and start using over 100 Gifford
productivity tools and utilities. You even get word processing,
electronic mail, and telecommunications.
You can also run thousands of CP/M@ programs (single and
multiuser, 8- and 16-bit), and use it as a building block in a fast
local area network with IBM PCs, compatibles, and other MC-186
family members.
Call 415/895-0798 for your nearest dealer. Or write to us at
2446 Verna Court, San Leandro, CA 94577.
The features make it a Giff. The price makes it a present.
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EQUAL ACCESS TO COMPUTERS:
SCRUPLES OR RUBLES?

Computer inequity emerges as a genuine problem when you consider how
hard it would be for a child without
a word-processing program to compete with a student who does have a
word processor. The student with the
word processor can revise and polish
far more than the student without. All
other things being equal. a oncerevised essay handwritten on notebook paper can't compete with a
tenth-draft essay neatly printed by
machine. Of course. word processing
is only one of the many ways in which
computers can make schoolchildren
more productive and therefore give
some children a competitive advantage in school and in life.
Is there. in fact. inequity in access
to computers? The answer is "yes."
and the inequity is a function of both
income and race. The 12.000 most
affluent schools are four times more
likely to have personal computers
than the 12.000 poorest schools
(Quality Education Data report. 1983.
quoted in Electronic l£arning. February
1985). Predominantly white schools
have twice as many computers as do
schools whose students come primarily from ethnic minorities (Johns
Hopkins study. 1983, also quoted in
Electronic l£arning. February 1985).
Soon after taking power. Soviet
Communist party chief Mikhail Gorbachev called for the introduction of
small computers throughout the
Soviet school system. Clearly the new
Soviet leader believes that the Soviet
Union will be unable to compete with
the West unless Soviet students have
equal access to computers. The Soviet
electronics industry is far from ready
to meet the needs of Soviet students.
The Soviet Apple clone known as
AGAT (see the November 1984 BYTE,
6
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page 134). an inferior copy of a
10-year-old computer. is reportedly
being manufactured in very small
volume and with significant reliability problems. and it is said to sell for
the equivalent of S17,000. But some
news reports have indicated that
Apple and IBM may be negotiating
large sales of personal computers to
the Soviet Union.
If the American electronics industry
is to solve the problem of computer
inequity for the Soviet Union. why not
for the disadvantaged of the West as
well? DEC Apple. IBM. Zenith, 'landy,
and other companies have already
made significant and commendable
contributions to the American educational system. But many of these
donations and subsidies have gone to
organizations such as the Apple University consortium, made up mostly
of expensive universities attended by
the children of the affluent. IBM's joint
projects with MIT and CarnegieMellon face the same criticism.
PLAYING TO WIN

At the opposite extreme from industry-sponsored programs in prominent
universities is an organization called

Playing to Win (106 East 85th St., New
York, NY 10028). Playing to Win is a
nonprofit organization dedicated to
"promoting educational computer
use among socially, economically. and
geographically disadvantaged people:' Antonia Stone, the director of
Playing to Win. believes that there
should be public access to computers
just as there is public access to books
and magazines in libraries. Playing to
Win operates a community computer
center in East Harlem.
We urge companies in the computer
industry to support organizations
such as Playing to Win. Supporting
equal access will benefit the industry
as well as the disadvantaged. Ms.
Stone points out that providing public
access to computers not only promotes equal opportunity. but also
builds a larger long-term market for
computer products.
Furthermore. overcoming computer
inequity in the West makes much
more sense in the long term than
bringing the Soviet Union up to speed
in computer technology. This is clearly
a case in which scruples should
outweigh rubles.

-Phil lemmons. Editor in CFrief
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It's great to have a portable computer.
Especially when your data stays put.
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For error-free performance at home or
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in floppy disks. There's a Maxell disk
for virtually everY computer made.
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YOUR DAYS OF
BUYING TERMINALS
ARE OVER!
Now there's SmarTerm terminal
emulation software for your IBM'
PC, XT, AT or compatible system.
All SmarTerm products offer comprehensive and exact terminal
emulation, powerful ASCII and
binary file transfer facilities, and
include TIY mode to link you to
The Source, CompuServe, Dow
Jones, Easylink, Tymnet or other
popular services. We've included
features such as multiple setup
configurations, XMODEM and PDIP'
protocol support,
"smart" softkeys,
plus European
DOS support.

AFTER

NEW! SmarTerm 220 supports
A-to-Z and other software which
requires DEC' VT220 terminals.
It includes the full capabilities of
SmarTerm 100 DEC VT102.
VT100, and VT52 emulation. If
you need VT125 ReGIS graphics
support, choose SmarTerm 125.
For Data General Dasher' D400,
D200 or D100 emulation you need
SmarTerm 400.
SmarTerm 100 now available for:
• DATA GENERAL/One • IBM PCjr
• TANDY 2000 • TI Professional
More than 25,000 users are
already "hooked" on SmarTerm.
Try it for 30 days with full refund
privileges, and you will be too.
Persoft, Inc. - Madison, WI
(608) 273-6000 - TELEX 759491

SMARTERM~

WHAT
DO YOU DO WITH YOUR
OBSOLETE TERMINAL?

ORIGINAL FISH AD: Back by popular demand! See your name in print! The best ideas for uses of obsolete terminals replaced by
SmarTerm will be used in future ads. Write Persoft, Dept. FISH 11.2740 Ski Lane. Madison, WI 53713.
'SMAATEAM 1$ a registered trademark 01 Persolt, Inc 'PDIP IS a trademark 01 Persoll.
Inc 'IBM 1$ a registered trademark of Inlem8110nai BUSIness Machines Corp 'DEC, VT
and ReGIS are lrademarkS or Digital EqUipment Corp 'OASHER IS a registered trademark
01 Oala General Corp "DATA GENEAAUOne IS a trademark, of Data General Corp "TI,s
a trademark of Te~as Inslruments Inc "TANDY IS a trademark or Tandy Corp IRadlO Shack

@ Persoll. Inc '98S All rlghls reserved
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M -I-C-R-O- B-Y-T-E-S
Staff-written highlights of late developments in the microcomputer industry_

New Multiuser UNIX Systems
Symmetric Computer Systems, San Jose, CA, is selling a 20-pound computer with a 32016
16-/32-bit processor, one parallel port. four serial ports for up to four terminals, a
50-megabyte hard disk, a I-megabyte floppy disk, and 2 megabytes of RAM. Included in
the Model 375's price of $9950 are compilers or interpreters for C. Pascal. FORTRAN,
BASIC. LISP. Prolog, Crystal. and APL. It also includes SPICE, Ingres, and a number of
UNIX/GENIX utilities. Although the machine is now available with National Semiconductor's
GENIX implementation of Berkeley 4.1 or 4.2 UNIX, Symmetric plans to offer UNIX System
V and Berkeley 4.3 versions later this year.
Cadmus Computer Systems, Lowell. MA. announced'CadMac, a 6801O-based workstation
with a 17-inch 1024- by 1024-pixel display. a 65-megabyte hard disk. tape backup, a megabyte of RAM, and a Macintosh-compatible UNIX environment for $23,300.
Digital Equipment Corp. introduced its expected MicroVAX II. which reportedly outperforms DEC's low-end VAX products. Prices for the MicroVAX II. while much lower than comparable VAX computers, still start at about $20,000.

AT&T Offers 32-bit Processor to Other Companies
AT&T announced that its WE32100 32-bit microprocessor, floating-point chips, memory-management chips, and other peripheral chips are now available to other companies. AT&T will
also sell board-level evaluation systems based on the chips.
The WE32100 is an enhanced version of the WE32000 chip used in AT&T's 3B2/300 computer: the chip family was originally called Bellmac-32 when developed by AT&T's Bell Labs
subsidiary before divestiture. The 132-pin WE3 21 00 chip features a 64-word on-chip cache, a
4-gigabyte address space, 15 interrupt levels, 16 32-bit registers, and a full 32-bit bus. All of
the new chips are available in 10- and 14-MHz versions. AT&T's chip is not related to
National Semiconductor's 32000-series processors.

New 80286 Systems Flood COMDEX
Late spring saw the introduction of many new IBM PC AT-compatible computers. By midMay, new 80286-based systems had been announced by Kaypro, ITT, Compaq, TeleVideo,
Corona, Texas Instruments, zenith, NCR, Tomcat. and Basic Time. Another multiuser ATcompatible computer, available from MAD Computer in both floor and desktop models, will
be sold only to other manufacturers. Wang also disclosed that it is developing an ATcompatible system.
Intertec, West Columbia, Sc. has redesigned its HeadStart computer. replacing its 8086
processor with an 80286 and eliminating its 3Yl-inch disk drive. The HeadStart ATS's standard 256K bytes of RAM can be expanded to 3 megabytes: the computer also includes
serial. parallel. and network interfaces. The basic HeadStart ATS is priced at $1895 without
disk drives. A dual 5 !.-II-inch disk-drive add-on unit is $495 extra. Intertec also announced
several 80186-based file servers for its MultiLAN proprietary polling network: a $695 interface card also allows IBM PCs to be attached to the network.

Network Products Announced
IBM PCs and Macintoshes can communicate using two new networking products. 3Com announced EtherMac, which allows Macintoshes and IBM PCs to link 3Com's 3Server Ethernet
network file server to AppleTalk networks. Another product. IBMacBridge from Tangent. is a
$595 expansion card with software linking the IBM PC to the AppleTalk network and Apple's
LaserWriter printer.
Separately, Vianetics announced ViaNet. which links MS-DOS- and UNIX-based computers.
Rather than requiring a central file server, ViaNet simply treats each node on the network
as a separate disk subdirectory, addressable using standard MS-DOS or UNIX path names.
ViaNet will be available only to other manufacturers: Tandy, Wang, and several other firms
have already licensed the software,
(continued)
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Add~on

Makers Support

Expanded~Memory Specification

Many of the companies that make expansion cards for the IBM PC have announced
memory cards that meet the expanded-memory-interface specification announced by Lotus
and Intel in late April. Maynard Electronics, STB, Quadram, Tecmar, Mega-Omega Systems,
Emulex/Persyst. and AST Research all announced boards supporting the specification, which
uses bank switching to allow application programs to directly address up to 4 megabytes of
RAM. Most cards will be available in midsummer. They will be priced from $349 to $399
with the first bank of memory installed and can be expanded to 2 megabytes each.

Mosaic Unveils

I~2~3

1\vin

Mosaic Software, Cambridge, MA. unveiled a $145 spreadsheet it says is compatible with
Lotus 1-2-3. Mosaic's 'TWin has a user interface and features similar to those in the Lotus
product. but initial versions of the product will not be able to read and write 1-2-3 spreadsheet files. Rather than offering graphics identical to Lotus 1-2-3, Twin's graphics module is
derived from earlier products the company developed.
Two other companies-Borland International and Paperback Software-are reportedly
developing low-cost spreadsheet programs compatible with 1-2-3, but neither company has
formally announced or set availability dates for those products.

NANOBYTES
Congress has repealed a law requiring home computer owners to keep a complete daily log
of computer use in order to claim business-use tax deductions. The law still requires some
record keeping of computer use to support business-use claims.
Novix Corp., Cupertino,
CA. has unveiled the NC4000, an 8-MHz 16-bit microprocessor that executes FORTH words
as its machine language. .
MicroPro plans to introduce a new word processor in midsummer, priced at less than $200. The company says the new program will have a user interface unlike those of WordStar and WordStar 2000.
Acuity Computer, Austin, TX, announced The Shell. a $100 program that can either replace or enhance the Finder ..
Franz Inc., Berkeley, CA. planned to begin shipping Franz LISP for AT&T's UNIX PC this
month. Franz also expects to provide a complete Common LISP for the UNIX PC by late
August. .. Prometheus unveiled a 512 K-byte buffer plug-in card for its ProModem, which
can be used to buffer incoming and outgoing electronic mail or as a printer buffer; the buffer also provides password and callback security features. The buffer card without memory
is $149 and can use 16K-, 64K.-, or 256K-bit chips .... Intel is now providing samples of 10and 12-MHz versions of the 80286 processor.
Brother unveiled the 'TWinWriter, a $1300
printer with both daisy-wheel and dot-matrix print elements.
ITT and NEC both introduced new speech-recognition products for the IBM PC and compatible computers. ITT's
$1350 Voice Communications System can recognize up to 200 different words and also
features voice playback and phone features. NEe's SAR-10 Voice Plus supports a 250-word
vocabulary for $1495.
Apple announced in April that it would stop production of the
Macintosh XL, originally introduced as the Lisa in January 1983.
Canon announced the
A-200, a $2995 20-pound IBM-compatible transportable computer with an 80-character by
25-line LCD. Standard features include a built-in 300/1200-bps modem, composite video output. two 5 V4-inch disk drives, parallel and serial ports, and 256K bytes of RAM ....
Linguistic Products, The Woodlands, TX, announced two language-translation programs for
the IBM Pc. English/Spanish and Spanish/English programs are $490 each or $790
together.
Kyocera, which manufactures computer products for several other companies,
announced its first retail product: a 1200-bps modem. The $665 KM 1200S will include a
copy of Microsoft's Access communications program. Kyocera also announced a lO-pageper-minute, 300-dot-per-inch laser printer that it will sell to other manufacturers..
Personal Touch, San Jose, CA, announced a touchscreen that can be added to Apple lis and
IBM PCs through a standard joystick port. The Touch Window will cost $200 for the Apple
II and $225 for the IBM PC when it is shipped later this year.
Datran Corp.. Los
Angeles, CA. announced the Modem Accelerator, a $795 card that encodes English words
into tokens. Files encoded with the IBM PC expansion card are reduced to about one-third
the original size.
Micro Focus has announced a Japanese-language version of its COBOL
compiler for the IBM PC 5550 and PC AT. In Japan, the compiler is priced at about
$500.
Edsun Laboratories, Wayland, MA, offers a signal-converter VLSI chip that converts the Intel 80286's signals to work with less expensive 8088 peripherals. The CMOS
EL286-88 allows the 80286 to operate at 8 MHz while interacting with 4.77-MHz IBM PC
chips. In quantity, the chip costs $44.
10
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If you buy a TI 855 printer no~

you "",out have to upgrade to one late&
Don't tack just any printer on your
new PC for now, thinking that you'll
get what you really need later. Start
with the best, a TI 855 or TI 865
printer. That way you can put the
money you'd have spent on a needless upgrade on some other smart
investment.
You see, our OMNI 800™
Model 855 is actually three printers
in one. For word processing, it delivers letter-quality printing that rivals
the best daisy wheel printers around.
For data processing, it prints at 150
characters per second. And for your
graphics, it reproduces screen or
OMNI 800 is a trademarlc of Texas Instruments, Incorporated.
28227
Cll985 TI

monitor images in the finest detail.
Of course, these advantages are
all true of our TI 865 wide-carriage
printer, too.
What's more, since our printers
are among the easiest to use, you
can utilize all the capabilities built
into your PC and software right from
the start. Instead of sometime later.
You even have a choice of over 30
different plug-in type fonts, any
three of which can be printed on the
same page without ever stopping the
printer! Just touch the control panel
and it happens. Simple. So every
document looks just the way you
want it to. Professional.

As for reliability, TI printers are
legendary. Just ask any major airline.
So don't downgrade your PC's
performance with a printer you'll
outgrow in a month. Get yourself
a TI 855 or TI 865 printer now.
It's easy. Just call 1-800-527-3500,
ext. 801, for the TI Dealer near you.

TEXAS •
INSTRUMENTS
Creating useful products
and services for you.
JULY 1985 • BY T E l l

If you own an Apple lie,
you'd have to add three more Apple lie's,
an Extra Keypad,
30 Block Gra~hic Sets,
Color Sprites,
two more voices,
four instruments,.
a Cartridge Port, a Joystick Port,
and a Commodore 64...

12
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to match the versatility, expandability
and higher intelligence of the
new Commodore 128
(and it costs less too).

The new Commodore 128'" personal computer is breakthrough
technology at a breakthrough
price. It outshines the Apple® IIc
in performance capability, performance quality and price. It is
expandable to 512K RAM. The Ilc

doesn't expand. Commodore 128
has a numeric keypad built into its
keyboard that makes crunching
numbers a lot easier. And graphic
and sound capabilities that far
exceed those ofthe Apple lie. But
the most important news is that

Commodore 128 jumps you into a
new world of business, productivity,
education and word processing
programs while still running over
3,000 programs designed for the
Commodore 64.'" That's what we
call a higher intelligence.

COMMODORE 128:: PERSONAL COMPUTER
A Higher Intelligence

Inquiry 85
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AN INFRARED PYROMETER
In the process of completing a master's
degree in engineering at the University of
Tennessee at Chattanooga. we sought an
interesting project for a thesis topic. The
answer to this search was the Micro DCam that Steve Ciarcia presented in his
Circuit Cellar column ("Build the Micro
D-Cam Solid-State Camera": Part I.
September 1983. page 20: Part 2. October
1983. page 67). We decided to use the
Micro D-Cam as the basis for an optional
infrared pyrometer. The results of our investigation were interesting. and we
thought we would share them with you
and your readers.
We used an Apple lie and an infrared
filter that was opaque to visible light with
the Micro D-Cam. A heating element
served as an infrared source. Thermocouples with a digital thermocouple meter
measured the temperature of the heating
element. The only real modification to the
Micro D-Cam hardware was the optical
filter that we attached to the lens that was
supplied with the kit.
When we obtained the hardware we
conducted a few experiments that showed
that focusing the Micro D-Cam's lens with
the optical filter on a hot object produced
an infrared image. The exposure time was
shortened as the object's temperature increased. The lowest temperature from
which an infrared image could be produced was about 650° Fahrenheit.
After we tested the hardware. we modified the software that was supplied with
the Micro D-Cam to display the percent
of pixels that are on versus the total
number of pixels (light-level percent) in an
area of 56 by 64 pixels located in the
center of the image. This area of the image
was that where a temperature measurement of the object would be made. We
then used the software to develop a
calibration curve to relate temperature to
light-level percent and exposure time. This
calibration curve showed a nonlinear relationship between temperature and exposure time. For these measurements the
light-level percent was kept between 45
and 55 percent. Once the calibration curve
was obtained. an equation was developed
using polynomial regression that would
produce a temperature output based on
14
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an exposure-time input.
When the calibration work had been
completed. we modified the software for
the Micro D-eam so that on a real-time
command the program would go to a
pyrometer subroutine and loop. adjusting
the exposure times until the light-level percent for the 56- by 64·pixel array area was
between 45 and 55 percent. Once the
light-level percent fell within the range
established. the calculated temperature
was displayed on the screen and the control of the Micro D·Cam was returned to
the basic operating program.
The results of the exercise showed that
the Micro D-eam could be used as an optical infrared pyrometer when used in conjunction with an infrared filter. Due to the
limitations of the laboratory equipment
available. the calibration was for a temperature range of 750° to 900° F and the
resulting equation was as follows: temperature of object F - 9.12 X 10-7 x ET'
- (.02815 x ET) + 966.89. where ET is the
exposure time in milliseconds. Later
testing of the accuracy of the system
yielded results within 6° of the actual
temperature.
For anyone wishing to try this type of
experiment a few items should be noted.
based on our experiences. The development of the calibration curve is dependent
on keeping the aperture and the distance
between the lens and the object constant.
The second item is that great care must
be exercised in measurement of the object's temperature when developing the
calibration curve. Due to the relatively
long exposure time reqUired for the infrared system. the temperature of the object tends to vary a few degrees: therefore
the object needs to be thermally stable
before the exposure is made.
Conclusions from our work indicate that
the optic RAM encased in the lens assembly is capable of being used as an infrared
detector. and when used with the Micro
D-Cam it can serve as an optical infrared
pyrometer. It is obvious from looking at
other types of infrared pyrometers that
there are other pyrometers available that
are already calibrated and cost about the
same as the Micro D-Cam. The Micro DCam. however. offers the hobbyist or experimenter a vision system that can. with

the use of an infrared filter. be turned into
an infrared pyrometer.
VIRGIL THOMASON

A. CAUDILL
Univ. of Tennessee at Chattanooga
GERALD

MACINTOSH BASIC AVAILABLE?
The April 1984 BYTE carried an article by
Scot Kamins about Macintosh BASIC
(page 318) that excited me. so I called an
Apple dealer and asked him when the
product would be released. He informed
me that it was scheduled for release in
June 1984. This sounded reasonable. so
I purchased a Macintosh. In the meantime.
I've waited. and waited. and waited. Still
no Macintosh BASIC.
Dealers do not seem to be able to get
any information about Macintosh BASIC
from Apple Computer. I've even purchased a nice book titled Introduction to
Macintosn BASIC by Scot Kamins (Rochelle
Park. N): Hayden Book Co.). which includes the following statement: 'Apple
believes that good books are important
to successful computing. The Apple Press
imprint is your assurance that this book
has been published with the support and
encouragement of Apple Computer Inc..
and is the type of book we would be
proud to publish ourselves:'
The unavailability of Macintosh BASIC
leaves me puzzled. Could Apple have purposefully delayed the introduction of its
BASIC in order to allow Microsoft a
chance to get wide distribution of its
BASIC? Microsoft BASIC allows you about
15.000 bytes of space for a program. and
the company has no compiler for it. The
multiply/divide operates in double precision. which is too slow for my use. So. you
(continued)
LEITERS POLICY: To be considered for publication. a letter must be typed double-spaced on one
side of the paper and must include your name and
address. Comments and ideas should be expressed as
clearly and concisely as possible. Listings and tables
may be printed along with a letter if they are short
and legible.
Because BYTE receives hundreds of letters each
month. not all of them can be published. Letters will
not be returned to authors. Generally. it takes four
months from the time BYTE receives a letter until
it is published.

IVIa,nard Electronics
Shaping Tomorrow's Technology
430 E. SEMORAN BLVD., CASSELBERRY, FL 32707
305t3J1-6402
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$4995

A FULL C
COMPILER
FOR
The Ecosoft Eco-C88 compiler for the 8088 ond MSDOS is going to set

0

new

standard for price and performance. Consider the evidence:
Eto-(88
13
13
21
Price
'49.95
(1) (ompuler Language, Feb., 1985, pp.73-102. Reprinted by permission.
The Eco-C88 compiler is afull K&R Ccompiler that supports all data types and
operators (except bit fields). Now look at the other features we offer:
* 8087 co-processor support using a single library. ~ you install on 8087
later, the software will use it without having to recompile.
* A robust standard library with over 150 functions, including transcendentals, color, and others.
* OBJ output for linking with the MSDOS linker (LINK).
* Error messages in English - no cryptic numbers to look up. Areal plus
especially if you're iust gelling started with C.
* Easy-Io-read and complete user's manual.
* Works with all IBM and compatibles running MSDOS 2.0 (or later).
• Plus many other features.

For $10.00 more, we will include the source code for the Clibrary func~ans
(excluding transcendentals). For on additional $15.00, we will include our
ISAM file handler in OBJ format (as published in the ( Program_r's
Library, Que Publishing). The discount prices for the library source and ISAM
only apply at the time the compiler is purchased. Please odd $4.00 to cover
postage and handling. To order, call or write:

E!/i

EC080ft Inc.
6413 N. College Avenue
Indianapolis, IN 46220

(317) 255-6476

.~.

Eco-C (ECOIOf1), MSDOS (Microsoft), UNIX (BeU lobs), CP/M. (Digital Research), ISO (Zilo;), 8086. 8087, 8088 (Intel).

TOTAL CONTROL:
FORTH: FOR Z·~, 8086, 68000, and IBM® PC
Complies with the New 83-Standard

GRAPHICS. GAMES. COMMUNICATIONS. ROBOTICS
DATA ACQUISITION. PROCESS CONTROL
• FORTH programs are instantly
portable across the four most popular
microprocessors.
• FORTH is interactive and conversational, but 20 times faster than
BASIC.
• FORTH programs are highly structured, modular, easy to maintain.
• FORTH affords direct control over
all interrupts, memory locations, and
i/o ports.
• FORTH allows full access to DOS
files and functions.
• FORTH application programs can
be compiled into turnkey COM files
and distributed with no license fee.
• FORTH Cross Compilers are
available for ROM'ed or disk based applications on most microprocessors.
Trademarks: IBM. Internallanal BUSiness Machines
Corp. CP/M. Digital Research Inc.. PC/Forth + and
PC/GEN. Laboratory MlCrosystems. Inc

~
~
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FORTH Application Development Systems

include interpreter /compiler with virtual memory
management and multi-tasking, assembler, full
screen editor, decompiler, utilities and 200 page
manual. Standard random access files used for
screen storage, extensions provided for access to
all operating system functions.
Z-80 FORTH for CP/M'" 2.2 or MP/M II, $10000;
8080 FORTH for CP/M 2.2 or MP/M II, $100.00;
8086 FORTH for CP/M-86 or MS·DOS, $100.00;
PC/FORTH for PC·DOS, CP/M-86, or CCPM,
$100.00; 68000 FORTH for CP/M-68K, $250.00.
FORTH + Systems are 32 bit implementations
that allow creation of programs as large as 1
megabyte. The entire memory address space of
the 68000 or 8086/88 is supported directly.
PC FORTH +
$25000
8086 FORTH +for CP/M-86 or MS-DOS $250.00
68000 FORTH + for CP/M-68K
$400.00
Extension Packages available include; soft·
ware floating point, cross compilers, INTEL
8087 support, AMD 9511 support, advanced color graphics, custom character sets, symbolic
debugger, telecommunications, cross reference
utility, S-tree file manager. Write lor brochure.

Laboratory Microsystems Incorporated

Post Office Box 10430, Marina del Rey, CA 90295

Phone credit card orders to (213) 306·7412

can see I'm still waiting. Could you ask
Apple if it would pay me interest on the
money?
FRANK HARDISON
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f.·.J

Memphis, TN

PUBLIC-KEY PATENT
As part of his article titled "Implementing
Cryptographic Algorithms on Microcomputers" (October 1984, page 126), Charles
Kluepfel described an implementation of
the RSA Public Key algorithm and the
BASIC code required. Unfortunately, he
did not reference that this RSA Public Key
Cryptosystem was patented by the Massachusetts Institute of 'Technology in 1983
(U.S. Patent 4.405,829). The worldwide exclusive license to this patent was then purchased from MIT by RSA Security Inc.. a
company founded by the inventors of the
RSA algorithm to develop this technology.
Because the RSA algorithm has been
published in academic journals, most people assume that it is in the public domain,
similar to the DES algorithm. Unfortunately, some people have developed software
and other products based upon the RSA
algorithm without researching this point.
Nevertheless, the patent exists and, in the
opinion of our corporate attorneys, will be
easily defended. As RSA Security Inc. paid
a great deal of money for the exclusive patent rights, we plan to actively police the
commercial use of the RSA algorithm.
The purpose of this letter is not to
criticize either Mr. Kluepfel or BYTE for his
article. Rather, the purpose is to make you
aware of our patent position and ask for
your help in educating your readership as
to its existence. Based on Mr. Kluepfel's
article, more people are going to start expending money and effort developing
RSA-based software for commercial purposes. Regrettably, their effort will be
wasted unless they obtain a sublicense
from us. Therefore, we suggest you publish
a reference to our patent in a future issue
of BYTE to protect your readers from this
lack of knowledge.
RALPH BENNETT

President
RSA Security Inc.
Sunnyvale, CA 94087

FOURIER RIPPLE
The article "Fourier Smoothing Without
the Fast Fourier lransform" by Eric E.
Aubanel and Keith B Oldham (February,
page 207) recalled my own experience
with Fourier transforms as a graduate student in chemistry In particular. the identification of the high-frequency terms as
(continued)
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1Wo ~ooal Modems

ForYOur IBM-PC
IntemaI
EDeroaI

Our ProModem 12008
Gives You A 3rd Serial
Comport Free

Transfer 50 Pages Of Text
Without Tying Up Your PC

When you plug our $3991200/300 baud modem
card into your IBM or Compatible PC, you
suddenly have an additional serial Comport
available to use..
This means you don't have to disconnect
your printer, plotter or other serial device from
Comport 1 or 2 when you use our ProModem
1200B to communicate with the outside world.
And that's just the beginning. The unit has a
host of features such as auto answer and auto
dial, programmable intelligent dialing, built-in
speaker with volume control, help commands,
extensive diagnostics, separate voice and data
jacks, and Hayes command set compatibility.
If you check prices, you'll find our $399
ProModem card costs less than modems that
don't do nearly as much. ProModem 1200B
comes with a sophisticated commu'nications
package from Mycroft Labs called"MITE"which
provides for transfer of any type of text and
binary files, with five error checking protocols
including X-Modem. You can't lose. Buy our
ProModem 1200B and get a Comport free!

Priced at just $495, our Hayes Compatible ProModem 1200 is the best 1200/300
baud standalone modem you can buy. It runs
rings around Hayes and the rest.
One reason is our optional Communications
Buffer and Alphanumeric Display which turn our
ProModem into a veritable genius.
Imagine, unplugging your computer, taking
it home for the weekend, and while you're gone
having ProModem 1200 answer the phone,
collect messages, send out electronic mail, and
when you return, review all messages sent
and received, and the exact time of each event.
And we're talking about 50 pages of text
or data!
Our $99 Communications Buffer is a
card that plugs into ProModem 1200's motherboard. It comes with 2K of CMOS battery
backed-up memory, expandable to 64K. Part of
the memory is used as a dialing directory, with
the balance reserved as a buffer. Plus, for $99
more an Alphanumeric Display can show time,
date, and status and help messages.
Whether you go internal or external you'll be
the winner if you choose Prometheus.

=-

l..---.-
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PROllftllEUS
PRODUCIII.CORPORA7ID
4545 Cushing Pkwy. • Fremont CA 94538
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Brainy Buffer.

LETTERS

Do you press print and wait? And wait? And wait?
Your waiting is over with the Universal Data Buffer seconds while it handles the printing of your file.

it frees your computer in

And the Universal Data
Buffer from HanZon is
smarter than the average
buffer. For one thing it has
two inputs-one serial and
one parallel, and two outputs-one serial and one
parallel. Since all the ports
are active, it means the Universal Data Buffer can interface between serial and
parallel devices - even at different speeds and protocols. All that is a bonus to
its standard function - as a 64K buffer
expandable to 256K The buffer also
has operator controls for
selecting additional copies,
and pausing.
Call HanZon today for
your nearest dealer:
(206) 487-1717.

Suggested Retail Price: $385 - 64K Buffer
$59 - 64K Expansion Module

HANZON DATA INC. -18732 142nd Ave NE - Woodinville. WA 98072

ULTIMATE PLACE FOR YOUR COMPUTER
SOFTWARE AND COMPONENTS
ANO WHAT WE SELL

LOOK WHO WE SELL TO
H~ghes

"~'I'

,

Lotus 1·2·3
dBASE III
Hayes 1200B
Microsoft
Epson
Okidata
Anchor
Orchid Technology
Paradise
Plus Many More

Aircraft

Northrop
Rockwell International
IBM
Price Waterhouse
TRW
Plus Many More
Call today for our quote
TOll. FREE OUTSIDE CAUF.

1-800-423-6326

You'll be glad you did!
1\1 CALFORNlA

(213) 827-1851

SOFTWARE GALORE, INC.
4079 GLENCOE AVENUE. MARINA DEl REV, CAUFORNIA 90292
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noise (I note that this is qualified with the
word "usually") is not justified in the case
of crystal x-ray scattering,
The noise in the examples Aubanel and
Oldham discuss is typical Fourier ripple,
which roughly centers around the function
measured. Although this noise is a factor
in x-ray structures, the more important
noise is termination error caused by significant unmeasured high-frequency
terms, Such noise does not generally interfere with obtaining atomic coordinates
but can cause many spurious effects in an
electron-density map, The high-frequency
terms. in fact. primarily represent the
innermost electrons: when they are missing, the unpresented electron density can,
in principle, appear (i.e.. be randomly
smeared) anywhere in space, either under
real atomic peaks or between atoms. Ironically. these innermost electrons are the
least interesting, but the absence of the
terms that represent them interferes with
a good representation of the outer
electrons.
The more general point. however. is that
when using Fourier transforms. it is important to develop a "feel" for how they work.
The integral of a function is entirely contained in the zero-order term. All the other
Fourier terms add and subtract precisely
equal quantities (because they are sine
and cosine functions) of area or volume
"under the function:' thus "shifting" peaks
and troughs. If the function has high narrow peaks or discontinuities, such as those
in a molecular electron-density distribution. high-frequency terms will be
necessary to adequately represent it. If the
function is relatively smooth, such as
those in your examples, low-frequency
terms will represent it and high-frequency
terms can. with some confidence, be attributed to noise. A caveat. however. is
that there ought also to be noise. in principle, in the low-frequency terms, This
noise will be expressed not as ripple
around the function but in shifts of the
peaks, either in height or position. Thus
"smooth" functions may misrepresent the
reality they describe, albeit hopefully by
statistically small degrees of error
STEVE GOLDFI ELD

San Francisco. CA
CONVERSION CORRECTION
I have received a number of letters regarding my article "A Unit-Conversion Algorithm" (March. page 151). There were two
problems with the published listing, and
there is one point that I should clarify.
Line 310 of the listing on page 154 reads,
(continued)

4 Out Of 5 PC-AT . Expansion Board
Buyers Own Advantage!
The overwhelming choice of IBM'Ji)
PC-AT users, Advantage! from AST
sets the standard in high-powered
multifunction enhancement.
Advantage! was the first multifunction board for the PC-AT. And it
remains the leader by providing millions of characters of memory capacity; two serial ports, a parallel port
and a game port. All in a single expansion slot.
First In Memory. All it takes is
Advantage! There's no need to add
other cards or hard-to-find chips
on your system board. Whether you
have an 256K, 512K or 640K AT, our
unique memory addressing technique lets you add up to 3 Megabytes
of parity checked user memory
efficiently and economically For
flexibility; Advantage! can use either
64K or 256K memory chips. And
of course, it supports your AT's high
performance 16-bit bus and faster
program processing speed.
Now you can have the extra
memory to run integrated business
software such as SymphonyTM and

Framework!MTo make full use of new
concept windowing software such
as DESQ!MTo utilize multitasking programs such as IBM's TopView™ or
multiuser operating systems such
as XENIX!MTo handle larger amounts
of data, faster. Or for RAM disks.
First In I/O. Here's all the I/O capability you need now, even if you're
starting with a base model AT. Every
Advantage! card includes an AT
compatible serial port and a parallel
port so you can connect printers,
plotters, mice and modems. Or with
the appropriate software, you can
connect other terminals to create
multiuser environments.
With our optional second serial
port you can attach even more peripherals, while our optional game
port lets you plug in joysticks and
other cursor-control devices for
business or just for fun.
First In Quality. AST's reputation
is built on quality products, quality support and quality service. Our
complete documentation means
Advantage! is exceptionally easy

to install and use, but if it's not
enough we're always here to help.
Four out of five buyers agree, the
choice is Advantage!-only from AST.
Ask your dealer, or call our Customer
Information Center (714) 863-1333
for more information. AST Research,
Inc., 2121 Alton Avenue, Irvine, CA
92714 TWX: 753699ASTR DR
FEAnJRES
Memory Expansion
I/O Expansion
• l28Kb to 3.0Mb in
• Up to 2 Serial
a single slot
Ports (1 optional)
• User Upgradeable with • Parallel Printer
either 64K or 256K
Port
memory chips
• Optional Game
Port
• Split Memory Addressing rounds out AT's
Advantage!
system memory to 640K Supports A:f's Full
and continues memory Program Processexpansion at 1Mb
ing Speed
Advantage! trademark of ASf Research, Inc. IBM PC-AT and
TorN'iew trademarks of International Business Machines Corp.
Framework trademark of Ashton-Tate. Symphony trademark
of Lotus Development Corp. DESQ trademark of Quarterdeck
Office Systems. XENlX trademark of Microsoft Corp.

ASr

RESEARCH INC.

Inquiry 9 for End-Users.
Inquiry 10 for DEALERS ONLY.

WE INTERRUPT
PRODUCT
BRING

THISMAJOR
INTRODUCTION TO
YOU SOMETHING
REALLY
IMPORTANT.

THE BIG NEWS IN DISKITAPE IS PCIT, A
SENSIBLE NEW APPROACH TO ARCHIVAL
STORAGE.
We've tamed tape. And made it docile.
By making it DOS-like.
So, while this started as an ad for our
five new HardFile™ subsystems, which
deliver 25 to 80 megabytes of hard disk
storage and 60 megabytes of tape backuj),
instead we want to mtroduce you to PC/T.TM
PC/T is a new format that makes
tape a more sensible storage solution for
personal computers. It puts tape on line,
In real time, for instant access. And frees
your hard disk for your most current data.
You already know how to use PC/T.
Because it responds to standard DOS
commands.
Here's the big news: just like any
DOS-controlled hard or floppy disk, PC/T
enables you to create directories and files
on tape. Then you can call up the exact file
you need, and change a portion of the tape
without having to erase and overwrite the
entire cartridge.

Without PC/T, you have
to rewrite the entire 60 MB
cartridge each time you
make a single change.

With PC/T, you create and
directly access files on
tape, just like with floppy
or hard disk.

PC/T formats each new tape cartridge,
just like you format any hard or floppy
disk, locking out bad blocks to assure that
every bit of data you write to tape is
recorded with utter accuracy:
What's more, PC/T gives tape true
error correction capability: 50% redundancy
during write operations ensures 100%
reconstruction of data lost because of operator error, dust and dirt, or everyday wear
and tear.
There is a catch. You can get your
hands on PC/T just one way: Buy one of our
powerful new HardFile subsystems. With
disk plus tape. Or tape alone. Which brings
us back to where we started. And gives
you a place to start. Just call 1-800-228DISK for the Tallgrass dealer nearest you.
TALLGRASS SEW MORE HARD DISK
STORAGE WITH CARTRIDGI TAPE
BACKUP THAN ANYONE IN THE
WORLD.

TALLGRASS·
TECHNOLOGIES
COMMITIED TO MEMORY
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in part. OR X + LEN(I$). This should be
OR X > LEN(I$). The program will not
work at all without this correction. Most
of the letters I received indicated this
error.
The PRINT CHR$(12) that occurs in lines
10, 130. and 4000 deserves some clarification. First of all. in most versions of
BASIC. the CLS statement is preferable.
Unfortunately. the version of the BASIC
compiler that I was using did not accept
the CLS statement. The PRINT CHR$(12)
worked with both interpreter and compiler. As I prefer to have only one active
version of the program. and I don't like
distributing what I don't run. the PRINT
statement was submitted to BYTE. Also.
line 130 is unnecessary in the MS-DOS
version. The TRS-80 version prints some
material between lines 10 and 130 that is
not needed with MS-DOS. I left the line
in to minimize the differences between the
two versions.
I hope these comments are useful to
you,
DAVID

L.

Data
communication
problem?
Solve it W'ith a
BayTech
Dlultiport controller

KAHN

Newton Highlands, MA

TERSE, TERSE, TERSE
Permit me to comment on Robert Kong
Win Chang's one-page article "Build a
Serial Card" (March. page 129) on building
a serial card for the Sanyo MBC 550
computer.
Yes. BYTE. you did not title the article
'Adding a Serial Card (to the Sanyoj:' You
verily said only "Build" a serial card. How
we are supposed to actually add this to
our Sanyos is obfuscated but may hopefully become the subject of a multipage
article in a future BYTE.
How does the author expect us to get
+ 12 volts. - 12 volts. and + 5 volts? From
where? Do we simply plug the CN I connector into the Sanyo and automatically
get these voltages? Do we have to solder
wires to the Sanyo? If so. where? (I am
somewhat reluctant to attack m!:l Sanyo
with a soldering iron. with such an inadequate set of instructions from Mr. Chang!)
How about sockets for the chips? Where
does the perf board mount? How about
a photograph? (Didn't Confucius say some
time ago that a picture is worth a thousand words?) What kind of decoupling
capacitors are used? (An electronic-supply catalog I have in my hand lists tantalum. polyester. metallized film.
aluminum electrolytic. axial lead. radial
lead. resin-dipped solid tantalum. highfrequency aluminum electrolytic. metallized polyester. stacked metallized film.

Fifty easy-to-use models for cost-effective, RS-232C
serial port expansion.
• Adapt your micro to industrial control and data
acquisition applications.
• Add more terminals to
your existing computer
system.
• Allow your computer to
share or select printers.
• Enable your computers
to use the same data
communication lines by
multiplexing.
.
• Simplify your network
with any-device-to-any-device communication.These intelligent multiports feature many
user-programmable functions and are available in
5, 9, 12 and 18-port sizes, $279 to $1,795.
Call or write for complete details.

..t5
BAY TECHNICAL ASSOCIATES, INC.
- (;I ~~;;;;';;";;;';';-'~D";'AT~A~C~O~MMUNl~~C~~~TI~O~N~S~PR~O~D~U~cr~"""""""""
800/523-2702 or 601/467-8231
Highway 603, P.O. Box 387, Bay Saint Louis, Mississippi 39520
Telex: 910-333-1618
EasyLink: 6277-1271

(continued)
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and disc capacitors. all in a bewildering
array of voltages. tolerances. and prices!)
Additionally. I find literally dozens of different types of DB-2 5 connectors offered
by as many manufacturers.
How is an ordinary reader-and you
have hundreds of thousands of readers
who are not experts-expected to follow
such extremely abbreviated instructions
(a total of only 84 words!)?

I am not being picky. It is just that as
shown and as printed. your article leaves
a lot to the imagination and leaves an unsophisticated reader up the proverbial
estuary without a utensil for propulsion!
The article is bound to attract many
readers. Obviously Sanyo (using typical
contemporary marketing strategy) did not
include a serial port as standard equipment so as to advertise a low come-on

wa di k ttes with
ular V * com uters!
Just $69.95 turns one of your PC's floppy drives into
a CP/M computer "look-alike" with UniForm-PC.
Imagine a software breakthrough that

gives your IBM PC. PC-XT, PC-AT or

compatible the ability to directly read,
write and format diskettes from most
popular CP/M computers-8 or 16
bit! Remat1<able UniForm-PC actually
reconfigures your IIoppy drive to
emulate the selected CP/M foonat.
atIowinn your applications programs
and uiflffies to directly access data
files that were previously out of reach.
Menu-driven UniForm-PC is
easy-to-use and inexpensive. Simply
load, setect the proper diskette format
and gol DOS procedures are unchanged when you use the CP/M dis-

kette. Yoo can even start a project on
a PC at work and finish it on a CP/M
machine at home without the need for
additional hardware or modifications!
At. just $69.95. CP/M compatibility
never cost so little!
Uniform-PC is avallable now
from your local computer dealer
or Micro Solutions.

_+--+-1

For CP/M computer
owners, UniForm bridges
the gap between
non-compatible CP/M
formats, as well as
providing access to
MS-DOS" files.
It's also just $69.95.
Trademarks:
'Dlgltal Researcl1
·"Mjcrosoft Corporation

Mlcrn50lutiOll!i
125 South Fourth St.
DeKalb, IL 60115
815/756-3411

price to attract buyers. And since the
Sanyo 55X series computers have such a
good price/performance ratio anyway. they
will probably sell by the millions.
However. having a serial interface to
enable connection of a modem is becoming more and more indispensable in computing. The Sanyo RS-232C board. even
at discounters. is still around 575. So, a
probable high percentage of Sanyo
owners. who bought a Sanyo in the first
place because it did offer a lot for a low
price. will want to add serial capability. and
at a cost lower than Sanyo's 575 to 5 I00.
Do your readers a favor. though, and
make it easier and simpler to construct
this good-idea serial card!
BERNARD A. MclLHANY

Marble Hill, GA
Robert Kong Win Chang replies:
I would like to make a number of comments, First. there is absolutely no need
to attack or otherwise mistreat the sanyo
with a soldering iron: once the board has
been built (preferably some distance
from the Sanyo to avoid eventual solder
splashes!). follow the instructions detailed in the Sanyo Operator's Guide.
chapter 6: page 6-3 describes how to
remove the cabinet cover. whereas pages
6-15 to 6-18 show how to install the
RS-232C board and how to program the
correct data rate, Instead of the "blue
line" mentioned in the manual, read
"wire I," i.e.. the wire connecting pin 8
of ICI to pin I of the CNI connector.
As can be seen from the schematic of
figure I in my article. all the pin assignments of the CN I connector on the
motherboard are listed: in particular.
they show that all voltages and signals required for the correct operation of the
serial card are provided through this connector by the Sanyo-all that is required
for installing the serial card in the Sanyo
is to screw the card to the rear panel of
the machine and then to plug the ribbon
header socket onto the CN I connector
on the motherboad as described in the
manual. It is as simple as that!
As far as the actual building of the card
is concerned. I am afraid that I assumed
wrongly that all readers interested
enough to build the card would have the
required background to do so. However.
I tend to believe that Mr. Mcl/hany is
somewhat too harsh in his criticism about
the lack of details for nontechnical
readers: no recent article in BYTE describing a hardware project has given the
low-level details that he seems to require.
(continued)
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Nevertheless, I do sympathize with him,
and I wish I could refer him to a good
manual or article. As a service to BYTE
readers, J am prepared to mail to interested hobbyists an assembled serial card
upon receipt of a check for $25 (write to
me at the computer science department
of Brandeis University, Ford HaJJ,
Waltham, MA 02254). The extra $10
should enable me to cover shipping expenses and to pay a computer science
student to build and test the interface.
Sockets for the integrated circuits were
not mentioned, though I did socket mine:
the reason is that opinions diFFer on the
usefulness/inconvenience of sockets and
I preferred to leave the decision to the
reader. I personaJJy would recommend
using sockets for all ICs so as to minimize
the chances of damaging them byoverheating during soldering. Besides,
troubleshooting is made easier should
any problem arise later on.
Almost any small low-voltage capacitors
may be used in this project: I used small
ceramic disc capacitors rated at O.OIp.F/
16 V-I bought 100 of these for $6 as

SLICER-THE
SYSTEM THAT
GROWS TO FIT
YOUR NEEDS

these are commonly used components
in digital circuits.
The choice of the DB-25 connector is
not critical: however. the most convenient
connector to use is a female one, of the
"right angle PC solder" type. JDR Microdevices sells them under the reference
DB25SR. JDR also seJJ the 20-pin ribbon
header socket under the reference
lDS20.
One thing I did forget to mention was
the location of pin I of the CN I connector on the motherboard to enable plugging the socket the right way. The orientation is the same as for all ICs on the
motherboard. namely that looking from
the top and from the front of the Sanyo,
pin I is the last one on the left row of
pins.
MS-DOS 1.25 and 2.11 for the Sanyo
do not provide adequate support for
interrupt-driven serial input/output.
Unless the user writes his/her own software to handle interrupts coming from
the serial card. interrupt requests from
the card should be disabled: the most
convenient way to do this would be to

THE SLICER
Real 16 Bit Power on a Single BoardFeaturing the Intel 80186
• Complete 8 MHz 16-bit microprocessor on a 6" x 12" board
• 256K RAM, plus up to 64K EPROM
• SASI port for hard disk controller
• Two full function RS232C serial ports
with individually programmed
transmission rates-50 to 38.4K baud
• Software compatibility with the 8086
and 8088.
• 8K of EPROM contains drivers for
peripherals, commands for hardware
checkout and software testing
• Software supports most types and
sizes of disk drives
• Source for monitor included on disk
• Bios supports Xebec 1410 and
Western Digital WD 1002 SHD
controller for hard disks
Fully assembled and tested only $995
Also available in several kit forms
THE SLICER SYSTEM
EXPANSION BOARD
For expanded memory, additional ports,
and real time clock
• Up to 256K additional dynamic RAM
• 2 RS232C asychronous ports
with baud rates to 38.4K for
serial communication

SLICER"
26

BY T E • JULY 1985

leave out the 74LS32 quad 2-input OR
gate. Failure to disable interrupts (particularly from TXRDY) would cause the
Sanyo to "hang up" when a modem is
connected to the interface.
FinaJJy. I would like to say that I agree
with Mr. Mcl/hany that a picture is worth
a thousand words: this is why the article
contained a minimum number of words
(only 84, as he pointed out) and conveyed (tersely, I must admit) most of its
technical information in figure I. Note
that about 20 of the 84 words that make
up the article convey a lot of implied information: "The card plugs into the
Sanyo's serial-interface connector on the
motherboard and works exactly like
Sanyo's version."

RIGHTWRITER REBUKE
In the March Reviewer's Notebook column
(page 245). Glenn Hartwig dismissed
RightWriter because it did not like Hamlet
or the Gettysburg Address. He missed the
point. RightWriter is a tool to help make
business writing strong. concise. and to
(continued)

•

2 additional serial ports for
asynchronous RS232C or
synchronous communication (Zilog
8530 SCC)
• Real Time Clock with battery backup
for continuous timekeeping
• Centronics type parallel printer port
Fully assembled and tested only $750
Available in several kit forms also
THE SLICER PC EXPANSION BOARD
Gives your Slicer high performance
video capabilIty
• IBM compatible monochrome video
• Video memory provides 8 pages of
text or special graphics capability
• 2 IBM type card slots for color video,
1/0 expansion, etc.
• IBM type keyboard port
Fully assembled and tested only $600
Available in several kit forms also
Also available: The tlSLlCER 188 $700;
8087 Math Co-Processor Bd. (call); 10 MB
Hard Disk $700; W.D. 1002-SHD H.D.C. Bd.
$200; Enclosures, Power Supply, and
Support Hardware.
Operating systems are CPIM 86 by
Digital Research, Inc. ($85), and MS DOS
by Microsoft Corporation ($175).
MasterCard, Visa, Check, Money Order,
or C.O.D. Allow four weeks for delivery.
Prices subject to change without notice.
The SLICER Bulletin Board at 300/1200
Baud 612/788-5909

Slicer Computers, Inc.
2543 Marshall St. N.E., Minneapolis, MN 55418
612/788-9481 • Telex 501357 SLICER UD
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Ven-Tel's Half Card™ modem
• •
IS In all the best c mputers.
~ m_~!!~!:~'s ~~W~~~h~SY~~~':'_;ft.....::::::::::
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is a romplete system that lets you rommunicate with
other PCs, mainframes, and databases effortlessly.
It includes Crosstalk-XVllt software. It's reliable.
It's got all of the features you want. And it's
a good value.
Do You Own On. of Th•••
Comput....'
Chances are you do. And if you're
thinking of buying a m~em, ronsider
the Half Card'·. Because of its small size,
the Half Card ,. fits in more romputers,
including all of the models we've listed
here. The Half Card'· is small, so it fits in
short slots or long. That means you can
save your long slots for other expansion uses.
Effortl••• Communlc.tlon
Each Half Card'·romes with Crosstalk-XVllt
rommunications software, by Microstuf. It's
the easiest to use, whether you're a beginner
or an old hand, and the most powerful. A full
on-line help menu makes using Crosstalklt for
the first time a snap. It can turn your PC into a
terminal on a mainframe romputer with its powerful terminal emulation feature. It will even operate your PC when you're not there. You can call
into an information service such as The Source or Dow Jones News
Retrieval, or transfer files and electronic mail, all at the touch of
a button. The Half Card'· connects your computer to the world.
Effortlessly.
More Mod.m for Your Mon.y
When you buy the Half Card:· you don't need anything else. The
Half Card'" is a romplete rommunications package that includes
a full-featured modem and the best known software on the market.
Complete easy-to-understand instructions with full technical support
on installation and use. And a very rompetitive price. The Half
Card:" with Crosstalk-XVllt software, retails for only $549.

F.eture.
1200/300 baud auto-dial, auto-answer.
Uses the industry standard "AT"
rommand set.
Runs with virtually all rommunications
software, including Smartrom II and PC
Talk III and integrated packages such
as Symphony and Framework.
Includes Crosstalk-XVllt software.
On-board speaker and extra phone jack
for easy switching from voice
to data mode.
Selective tone or pulse dialing;
full or half duplex.
Automatic answer on any ring.
True ring or busy signal detection.

R.nebUity
Ven-Tel has been making
modems for 10 years. Our
experience shows. Ven-Tel's
Half Card '" only has about 70 parts, rompared
to almost 300 on other modems. We reduced the parts
by building the first LSI modem chip using advanced
switched capacitor technology. What that means to you is
greater reliability and lower power ronsumption, so you cM
load up your PC with expansion boards and not worry about
heat or power problems. And we back the Half Card'" with a full
two-year warranty on parts and labor.
You Cen Buy the Helf Cerci'"
Anywh.re
You can get the Half Card 1M at ComputerLand, Businessland, the Genra Group,
Entre Computer Centers, Macy's Computer
Stores and other fine dealers nationwide.
Also from Ven-Tel: the 1200 Plus:" an
external modem and the PC Modem
1200:" an IBM internal with V.22 international capability.

Effortless Communication

+Ven-Tellnc.
2342 Walsh Avenue
Santa Clara, CA 95051
(408) 727-5721

Crosstalk is B regislenod 1rBdamark 01 Microsluf, Inc. 5mBrtcom II is a trademark of Hayes Microcomputer Products. Symphony is a trademark 01 Lotus Development. Framewori< Is a tradematkol Ashton-TatB.
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For everyone who ever tried
doing five things at once
TopView is a new kind of software
that lets you switch between other programs as quickly a you can change your
mind, even run several programs at the
same time.
Once you load TopView into your
Do you ever go in so many directions computer, you load the other programs
so fast not even a computer can keep up you use most-as many as your computer's memory will permit.
with you?
After that, the greatest distance
Well, now an IBM Pet-sonal Computbetween two programs is just a couple of
er can - thanks to IBM TopView.

The perfect computer program
for someone as busy as you.
It lets you keep several other
programs working at once.

keystrokes, or (optional) mouse moves.
There's no waiting and a lot less
di kette wapping.
But when you're really busy is when
Top\ lew really shjnes, letting you do
many jobs simultaneously.
FOI' example, you can print a letter,
while you search a file, while you analyze
a spread heet, while your clock/calendal' reminds you that your automatic
dialel' i about to place a call for you.

Little Tramp character licensed by Bubbles Inc.• s.a.

28

BY T E • JULY 1985

...IBM presentsTopView
And you can see everything through
on-screen "windows" and oontrol it all
with easy-to-use pop-up menus.
You can even make unrelated programs work together; say a "Brand Y"
spreadsheet with a "Brand Z" word processor.
But simplest of all is a certain
"Brand IBM", namely the IBM Assistant
Series-for filing, wl'iting, planning,
reporting and graphing.

Many other popular programs also
To learn more, call an IBM marketwork with TopView, and the number is ing representative, or visit an IBM ProdgrOWIng.
uct Center or Authorized IBM PC or
Naturally, the more computer Software Dealer.
memory you have, the more TopView can
For the store nearest you, and a free
help you. At least S12K is reoommended. brochure, call 800-447-4700. (In Alaska
And the price is only $149~
. and Hawaii, 800-447-0890.)
Beyond that, all you need is to be the
_==
.::~ = ..
kind of person who never does a single
thing all day, but who wants to do everything, at once.
Personal Computer Software

-IBM Product Center price.
Inquiry 176
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Xerox D25 Diablo daisywheel printer -

$ 545

Get daisywheel letter quality
at dot matrix prices with
the new Diablo 025 from MY•.
This quiet, 25 cps daisywheel printer performs a full range of word and data
processing tasks. Its all-purpose interface makes the Diablo D25 compatible
with virtually any microcomputer on the market.
Diablo printers are known for their reliability, and the D25 is no exception.
MTI is an authorized distributor for Diablo prmters, so we can get these highquality, inexpensive beauties to you quickly. Whether you buy.. ~ease or rent,
MTI is the one source for all the equipment you'll ever need. Call MTI and save.

GIl

Glenn Hartwig replies:
Mr. DePree accuses us of missing the
point of his product. In fact. we stated
that the program could be used to advantage in "ordinary correspondence
and reports."

A SUBSIDIARY OF DUCOMMUN INCORPORATED

Computer & Data Communications Equipment
Sales / Leasing / Service / Sy.te.... lntegration
Digital EquipmentCorp., Intel, Texas Instruments, AT&T, ADDS, Qume, HP'
Dataproducts, Diablo, Epson, Lear Siegler, Esprit, Wyse, Link, C.Itoh, PCI
Racal-Vadic, MICOM, Ven·Tel, Develcon, Control Data, Emulex, U.S.Design
New York:
212/226·2337
516/621·6200
518/449-5959'

New Jersey:
201/227 ·5552
Pennsylvania:
412/931-9351

Ohio:
216/464·6688
513/891· 7050
'F'anchised a..as only.

the point. It will help produce better
manuals, reports. and business correspondence. It is not meant for poetry or
great works of literature. Would you want
to see a user manual written in iambic
pentameter? Would you write a report saying fourscore and seven more employees
are needed for a project?
How about a real review on an important new product? I think your readers
deserve it.
ROBERT W. DEPREE
Longboat Key. FL

W ANT My BUSINESS?
The vast array of computer hardware and
software now being marketed is so overwhelming that anyone venturing out to
buy a computer system is soon overcome
by a feeling of helplessness. The biggest
and most frustrating problem encountered
by the prospective buyer is the failure of
companies in the computer field to provide
any kind of information on their products.
A case in point: I have written to more
than two dozen computer hardware and
software companies for general and
specific information. and only four saw fit
to send me some literature. The rest did
not even bother to acknowledge receipt
of my inquiry. Apparently it doesn't matter that I am willing to spend up to 513.000
for a CAD system. Hardly anyone seems
to want my business. Why?
MANFRED F. KIRCHNER
Redmond. WA

Kentucky:
502/449-6656
California:
818/883-7633

All other areas: 8001645-6530

ELEGANT LOGIC
In spite of many very bad experiences in
responding to articles I have read in April
issues of magazines, I am compelled to
write in comment to Marvin Minsky'S article "Communication with Alien Intelligence" (April. page 126).
I don't believe in the existence of intelligent civilizations other than ours in the
universe: I have never seen any evidence
or heard any argument in favor of them
that I find embraceable: but Mr. Minsky's
article is a delightful. optimistic viewpoint
that makes me hopeful that we may, at
least. yet find and be able to communicate with intelligent life here on earth. Mr.
Minsky's article, though couched in the
(continued)
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complex, esoteric rhetoric required of
academic communication, makes its case
with the same sparse, incredibly simple
logic that is the core of its very argument:
The simplest thing will always happen first
After reading Mr. Minsky's arguments, I
am reminded of another bit of elegant
logic which, strangely, now seems to be
very wise: Anything that can happen will
happen.

Mr. Minsky's article is typical of the kind
of interesting, thought-inspiring, entertaining (though sometimes difficult) reading
by which BYTE transcends tne label "computer. mag" and through which BYTE's
readers can aspire to transcend the
epithet "hacker:'
There is, of course, also a very practical
side to Mr. Minsky's article, If. some day,
I turn to speak to an intelligent alien, I will

be able to do soJrom the reference point
of similarity, rather than polarity. There is
a world of difference.
ZACK

T.

HINCKLEY

Rockledge. FL
HONEST INTERPRETER
The development and impact of computer
hardware and software is so dazzling that
one hardly knows which way to turn.
During calm moments I convince myself
that if I had to select one and only one
software utility (beyond the operating system). I would opt for an nonest, easy-tointeract·with BASIC interpreter, one that
would never take a single-precision value
for -/2, tack eight arbitrary numbers onto
it. and fob it off as a double-precision
number in a double-precision calculation.
HAL FALK

New York, NY

For quite some time we've been Tatung Terminals and Monitors
making terminals and monitors for an outstanding value.
some of the world's best known, most Now you can buy Tatung Terminals
reliable and best selling computer and Monitors with our name right up
systems. And we're proud of it! We're front. Compatible with all popular
happy that our level of quality has systems. With superior resolution,
become an accepted industry standard; operational flexibility and day·ln·day·
that in almost every instance we've out reliability. But, even more
been able to exceed specifications with· important to you, is that Tatung
out exceeding cost reqUirements~.
T erminals and Monitors are now
And we're delighted the quality of
priced to make them the most
our CRT imagery has made.~ S exceptional value you can buy.

....,

U.C.M. COMPUTER PRODUCTS
CANADA LIMITED
7225 Woodbine Ave., Unit 119
Markham, Ontario L3R 1A3
(Canada only) 1·800·387·96781
1·416·475·1209 Telex: 06·986222

TATUNG

SEE US AT NCC

.

WESTERN MICRO SYSTEMS
A Quality DistribtJtor
,
Serving Hie 13 Western States
Western States 1·800·544-0020
In California 1·800·338·1800

MAGIC SQUARES
I read with interest Robert T. Kurosaka's
Mathematical Recreations column ("Magic
Squares:' March, page 383) regarding
magic squares and his computer program
for generating odd-sided magic squares.
Although his technique is powerful with
respect to generating such squares for
consecutive number entries, it is not able
to generate squares for any desired magic
number.
A number of years ago I was intrigued
with the question as to whether a general
solution exists for a magic square of order
n, With the help of a college text on linear
algebra-Elementary Linear Alqebra by J. R.
Munkres (Reading, MA: AddisonWesley,
1964)-1 was able to find the general solution of a magic square of order 3.
The general solution for a magic number
equal to -a is
X, X2 X,

-X. _

X,

3

X2 =

2a

"3

-X. -

X, = X.
X4

2a

+

X.

a

+ 3

= X. + 2x. + 2a

3

-a

Xs =

3

X.

-X. -

2x.

X,

-X. -

X. -

4a
3

BOOTH 6380·6277

For complete information call tGIi free: 1·800·421·2929, In California, call (213) 979-7055.
TATUNG COMPANY OF AMERICA. INC., 2850 EI Presidio, Long Beach, California 90810..
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(wntinued on page 401)
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No other computer company has ever
grown asfast as COMPAQ, because
no computer company makes computers
as powerful, as complete and as useful
as COMPAQ. That's why the original
COMPAQ Portable, COMPAQ
PLUS,'" andCOMPAQDESKPRO'"
became worldwide best sellers overnight.
Now COMPAQ is introducing two new
computers that advance the state ofthe
art even further. While the original
COMPAQ products remain cost-efficient
cornerstones of business and professional
use, especially for first-time buyers, the
new products represent the utmost in
performance for second-time buyers, or
anyone who needs exceptional power
and speed.
Triumphs of advanced technology
The new COMPAQ PORTABLE 286 n,
and COMPAQ DESKPRO 286~"
Advanced technology puts them in a
class all their own. With power, performance, speed, and expandability
that exceed even the IBM@ Personal
Computer-AT~" They represent a
new standard that makes others look

runs 30% faster. It can give you up to
20 Megabytes of internal fIxed disk
drive storage. And can come with
features to make it even more useful.
Like our internal fIxed disk drive
back-up system that protects 10
Megabytes of information on a single,
pocket-sized tape cartridge.
But the most amazing thing about
the COMPAQ PORTABLE 286 is
that all these features come attached
to a handle.

The new 80286 "chip" in COM PA Q 286
CompUlers processes data faster.

like what they are-the products
of compromise. In fact, the new
COMPAQ 286 Personal Computers
can be considered the most useful in
the world.

Our most advanced
desktop computer
Like the COMPAQ PORTABLE
286, the new COMPAQ DESKPRO
286 runs all the popular programs
designed for the IBM PC-AT, 30%
faster. And it can also come with
our convenient internal fIxed disk
drive back-up system for added
data protection.
But we didn't stop there. We
weren't content to compromise. We
wanted to make the new COMPAQ
DESKPRO 286 a more powerful,
more effIcient stand-alone personal

Power with a bonus-portability
The COMPAQ PORTABLE 286
redefmes portable computers. We
gave it power to match IBM's most
powerful desktop computer, the IBM
PC-AT. Then we designed it to run all
the popular programs and hardware
designed for the IBM PC-AT. But we
didn't stop there. COMPAQ pushed
.
the technology further.
The COMPAQ PORTABLE 286
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computer, as well as a faster, more
powerful, more useful file server. So
we gave the COMPAQ DESKPRO
286 far more memory and storage
capacity---over 8 Megabytes of
RAM and 70 Megabytes of highperformance fixed disk storage.
The legends continue
Not everyone will need the extra performance of the newest COMPAQ
Computers. That's why we built our
original line to last a long time.
These workhorses-the COMPAQ
Portable, COMPAQ PLUS and
COMPAQ DESKPRO Computersare essential to many professional and
business users. They run thousands
of industry-standard programs developed for the IBM PC and PCIXT.T>'
They're indispensable tools in use on
all seven continents (yes, even the
South Pole!).
Above aU, no compromises
The unprecedented success of
COMPAQ came as no accident. While

~

m

others built limited computers,
COMPAQ built expandable computers.
While others took two screens to
display high-resolution text and
graphics, COMPAQ was the first to
do it on one.
While others were looking for ways
to cut corners, COMPAQ looked
for ways to eliminate downtime
by building the most rugged, reliable
computers in the world.
The COMPAQ commitment to a
philosophy of "no compromise" made
the COMPAQ Portable and COMPAQ
PLUS the world's best-selling 16-bit
portable personal computers. In 1983
COMPAQ sold $lll million worth of
computers to achieve the most successful first-year sales of any company
in American business history.
In 1984, we introduced the COMPAQ
DESKPRO. In only four months, it
became the second-best-selling 16-bit
desktop business system in U. S. retail
computer stores. And as a result,
we've concluded the most successful
second year of any computer company, with sales of$329 million.
The reason for this success is simple.

COMPAQ computers have been recognized worldwide. Awards include:
o COMPAQ PLUS selected and
voted Europe's 1984 Computer of
the Year in the portable category.
o COMPAQ PLUS voted by readers
ofPC WORLD as their favorite
product in its category in the"1984
World Class PC Contest."
o COMPAQ PLUS selected as the
first-place winner in its category in
the Creative Computing Top 12
Computers of 1984 Awards.
o COMPAQ Portable rated best
personal business computer in overall user satisfaction by the Yankee
Group market research firm
opinion poll.
o COMPAQ DESKPRO named by
PC Week magazine as one ofthe
top ten products of1984.
We offer people personal computers
that simply work better. And make
no compromises doing so.
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Anyone can make a portable computer.
Butla make one that runs all the popular
programs designed for the IBM PC-AT,
30% faster-in a package almost half
the size-was no small challenge. But
one COMPAQ welcomed.

Go faster, go further

The COMPAQ PORTABLE 286 is
paced by the advanced technology of
the 8-MHz, Intel 80286 microprocessor. This advanced technology has
numerous advantages. One advantage
is the flexibility to work with several
different operating systems so you're
not forced to choose a personal
computer solely on that basis.
The advanced capabilities of this
microprocessor become even more

apparent when you run complex programs. You can operate as part of
a network. Or you can operate more
than one program at the same time
using multi-tasking software like IBM
TopView;" And you can handle the
most difficult problems with breathtaking speed.
For many scientific and engineering programs you have the ability
to add an 80287 coprocessor, which
offers even more speed.
Both offer dramatic speed increases
over earlier microprocessors. The
faster response time means less
waiting, and more productivity.
Power in a package

The COMPAQ PORTABLE 286 has
the power of the IBM PC-AT. But the
IBM PC-AT doesn't have a handle.
Ours does. So it goes where you go.
Works where you work. Whenever
and wherever necessary. And it's easy
to share with co-workers.
That's full-function portability,
pure and simple.

A COMPAQ PORTABLE 286canleavelhe
office when you do. Takeyour work whereveryou go.

Expandability without getting bigger

All the devices that increase the capabilities of the COMPAQ PORTABLE
286 go on the inside-not the outside
-of the computer.
You can get it with one or two half-

height 1.2-Megabyte diskette drives.
Although they can "read" diskettes
formatted for 360-K byte diskette
drives, they cannot "write" to them.
Therefore, as an option, COMPAQ
offers a 360-K byte diskette drive to
let you exchange data with other
industry-standard personal computers.
There's an additional slot for a
20-Megabyte fIxed disk drive. All
COMPAQ Portable Computers offer
fIxed disk drive systems that fIt inside
the computer.
Another of our options: An internal fIxed disk drive back-up system
keeps a safety copy of your work,
reducing the chance of losing your
data. COMPAQ pioneered the system
fIrst in desktop computers, and now
in portables.
The COMPAQ PORTABLE 286
even comes with a security lock feature
that locks "on" to prevent interruption
of a fIle transfer, or "off' to deny access to confIdential information.
Because it's a portable, selfcontained unit, the computer can
be easily stored away after use.

Two data protection features from COM PA Q,'
an internal fixed disk back-up system that scores
data on tape cartridges, and a security lock for
locking keyboard access co your system on or off.

Who can use it?

Established reliability

If you're an experienced user, you may
be ready to upgrade your current equipment. The COMPAQ PORTABLE
286 gives you the latest technology.
For some, power is all-important:
Speed, performance, and the ability
to handle the most powerful software. All are leading qualities of the
COMPAQ PORTABLE 286.
Starting a business? The COMPAQ
PORTABLE 286 has tremendous data
base capabilities to help you keep track
of your inventory, your customers,
your employees, your fInances. Its
'exceptional storage capabilities make
it ideal for the complexities of accounting. Its exceptional speed means
greater networking ability. Its tremendous power enables you to get the
edge on the competition.
In addition, large corporations can
place several of these computers with
fIeld representatives to provide clients
immediate information on current
prices, product availability, even
shipping dates and routing. So delivery shortages can be anticipated
and avoided.
The COMPAQ PORTABLE
286 can also travel within the company. From offIce to offIce. Desk to
desk. From accounting, to marketing,
to research.
It's powerful and versatile enough
to do almost any job. Light enough to
carry. And tough enough to survive
lots of users.

Despite its newness, the COMPAQ
PORTABLE 286 is in many respects
a proven product. It's based on the
rugged, reliable design of the original
COMPAQ Portable and COMPAQ
PLUS. Many of the construction
techniques like cross-bracing components and shock-mounting disk drives
are identical. All of which goes to
prove our point: No other portable
computer can measure up to the
advanced power and potential of
the uncompromising COMPAQ
PORTABLE 286.
The COMPAQ PORTABLE 286
Specifications
Processor: l6-bit 80286; 6 or 8 MHz clock
speed. Software: Fully compatible with all
major software applications written for the IBM
PC-AT. Expansion Slots: 3 available slots in
base configuration. Memory: 2S6-K bytes RAM,
expandable to 2.6 Megabytes. Storage Devices:
360-K byte or 1.2-Megabyte diskette drives,
20-Megabyte fixed disk drive, fixed disk drive
back-up (10 Megabytes per tape). Interfaces:
RGB color monitor, RF modulator, composite
video, paraJlel printer, and asynchronous com·
municalions interfaces. Keyboard: Standard
IBM PC-AT layout (84-key). Display: 9-inch
diagonal green monochrome dual-mode monitor,
high-resolution text characters, high-resolution
graphics. Security: Locks in operating and nonoperating mode to prevent unauthorized keyboard access. Physical Specifications: 20"W x
8Vz"H x 16"D. Options: Technical reference
guide, MS-DOS'"/BASIC Version 3, SI2/2048-K
byte memory board.

The capabilities ofthe new COMPAQ
DESKPRO 286 represent a personal
desktop computer as practical as it is
technically advanced. Plus, it maintains
compatibility with the IBM PC-AT.
Utmost expandability
That's no exaggeration. The COMPAQ
DESKPRO 286 can expand to give
you massive storage and memory.
Without clutter. Expansion is

internal.
It comes with a single, half-height,
1.2-Megabyte diskette drive. You

can add a second drive of the same
capacity, or a 360-K byte diskette
drive so you can exchange information
with other personal computers.
For fixed disk storage, an internal
20-Megabyte system is available.
You can also choose a 30- or 70-Megabyte high-performance internal fixed
disk drive sytem. The storage capacity of each is equivalent to 10,240,
15,360, or 35,840 pages of doublespaced data.
One expansion board works with
all the fixed disk drives. When you upgrade to a larger fixed disk storage
system, a new board is not required.

To back up data, use the COMPAQ
internal fixed disk drive back-up system.
It's also a safe and convenient way to
store information for record keeping.
Hardworking, networking

Alone, the COMPAQ DESKPRO
286 is a tremendously useful computer.
It doesn't limit you to using software
under anyone operating system. It
runs all the popular programs designed
for the IBM PC-AT. It can be configured for advanced color graphics
display using a color monitor and the
IBM Enhanced Graphics Adapter.

fixed disk drive back-up system. All
are available and can be added to the
inside of your COMPAQ DESKPRO
286-easily, affordably, without
losing your initial investment in hardware, software, or training.

A proven heritage

An enhanced keyboard layout, with shiji keys in easy reach for /Ouch typists, is standard on the
COMPAQ PORTABLE 286 and COMPAQ DESKPRO 286.

The modular design of the computer
also lets you configure RAM and
storage to the exact needs of any individual. So you never have to buy
more computer than you need. Or
worry about obsoleting your investment because you bought less computer than you need.
The COMPAQ DESKPRO 286
also makes the ideal hub of a local area
network. Using networking packages,
your computers (and your people) can
share information and software, and
can communicate with one another.
With 70 Megabytes, the COMPAQ
DESKPRO 286 becomes a powerful,
high-performance fIle server. You

A fixed disk can s/Ore enough programs and data
/0

handle all the accounting for most businesses.

can store lots of data, as well as store
several programs you can run simultaneously when using software
programs like IBM TopView. Your
computer will perform at lightning
speeds. And other configurations
can make economical "nodes" of
the network.

The COMPAQ DESKPRO 286 is
of tested lineage. It has many of the
reliable construction and design qualities of the COMPAQ DESKPRO.
It has further conveniences like a
dual-function security lock to prevent
unauthorized access. As well as greater
performance, power, and speed. The
COMPAQ DESKPRO 286 stretches
the limits of personal computingwith no compromises.
The COMPAQ DESKPRO 286

Where to start
The flexibility of the COMPAQ
DESKPRO 286 allows you to begin
at any level of computing power and
reach beyond the IBM PC-AT.
You can use your computer for
writing extensive documents, preparing professional graphics for
presentations, and for doing complicated fmancial studies. Chances are,
however, you'll not want to stop
there. You'll discover new ways for
streamlining your work. You'll want
to do customer lists, accounting tasks
and business taxes, product inventory, annual sales projections on
spreadsheets. You have the option of
adding a second diskette drive, a fixed
disk drive, more memory, even a

Specifications
Processor: 16·bit 80286; 6 or 8 MHz clock
speed. Software: Fully compatible with all
major software applications written for the IBM
PC-AT. Expansion Slots: 5 slots available in
base configuration. Memory: 256-K bytes
RAM, expandable to 8.2 Megabytes. Storage
Devices: 360-K byte or 1.2-Megabyte diskette
drives; 20-(half-height), 30-, or 70-Megabyte
fixed disk drives; fixed disk drive back-up
(10 Megabytes per tape). Interfaces: RGB color
monitor) RF modulator) cOffiJX>site video, parallel printer) and asynchronous communications
interfaces. Keyboard: Standard IBM PC-AT layout (84-key). Display: 12-inch diagonal green or
amber dual-mode monitor, high-resolution text
characters, high-resolution graphics. Security:
Locks in operating and non-operating mode to
prevent unauthorized access; cover lock to protect internal components. Physical Specifications: System unit-19.8'W x 6.4"H x 16.5"0,
Keyboard unit-18.O'Wx ISH x 7.0"0, Oisplay unit-14. 75'W x 1O.25"H x 13.75"0,
Weight-57-64lbs., depending on configuration. Options: MS-OOS/BASIC Version 3, Tilt
& Swivel Monitor Stand, Desk-Saver, Technical
Reference Guide, 512/2048-K byte memory board.

Ifyou're anxious to put a computer
to work for you, but don't need the extra
power and added performance ofour
most advanced portable computer, we
have the answer.
Lots of software, lots of uses
The COMPAQ Portable and
COMPAQ PLUS are based on the
8088 microprocessor, one of the most
popular computer technologies, so
software is abundant. Integrated business programs, personal productivity,
learning tools, even educational
thoughtware to sharpen your business
skills. Literally thousands of programs,
compatible with the IBM PC and IBM
PC/XT, will run on the COMPAQ
Portable and COMPAQ PLUS.
Many businesses put the COMPAQ
Portable or COMPAQ PLUS to work
as a full-time computer for part-time
users. Carry it from desk to desk.
Office to office. Let several people use
it for one or more hours a day. Or one
person use it a few days a week.

For heavy users, a COMPAQ
Portable or COMPAQ PLUS can
become a "second computer" for computing power away from the office.
With their rugged, uncompromising
construction, they're built tough
enough to pass around-something
that's impractical to do with desktop
computers. And because you stretch
its use, you stretch your budget as well.

There are other ways to improve on
your COMPAQ. Hundreds of
industry-standard expansion boards
are available. They fit neatly inside
your COMPAQ. SO you can run more
advanced programs. Communicate
over telephone lines. Network with
other computers.
It's this kind of versatility and ease
of use that makes COMPAQ Personal
Computers second to none.

If you need more,
it does more
SPECIFICATIONS

How can one computer be so versatile?
One reason is the ability of the
COMPAQ Portable to become a
COMPAQ PLUS with the addition of
a lO-Megabyte fixed disk drive. This
expands storage capacity to the equivalent of 5,120 double-spaced pages of
information.

The COMPAQ Portable
Processor: l6-bit 8088, 4.77 MHz clock speed.
Software: Fully compatible with all major software applications written for the IBM PCfXT.
Storage Devices: One or two 320-K byte diskette
drives. Expansion Slots: 3 available slots.
Memory: l28-K bytes RAM expandable to
640-K bytes. Display: 9-inch green diagonal
monochrome dual-mode monitor, highresolution text characters, high-resolution
graphics. Interfaces: RGB color monitor, RF
modulator, composite video, and parallel printer.
Keyboard: Standard IBM PC layout (83-key).
Physical Specifications: 20"W x 8Vz"H x 16"0.

The COMPAQ PLUS
Specifications the same with the exception of:
One 360-K byte diskette drive, one IO-Megabyte
fixed disk drive, 2 available expansion slots, and
full compatibility with all major software applications written for the IBM PC and PCf XT.

MallY compallies use a COMPAQ Portable as
a full-time compUier for part-time users.

Expallsioll boards let you add memory alld extra
fUllctiolls illside, IlOt OUi.

Ifyou don't need all the extra performanceofthe COMPAQ DESKPRO
286, you can buy the popularly priced
COMPAQ DESKPRO and still get
many advanced features.

A command performance
at every level
The COMPAQ DESKPRO Series
allows you to buy as much computer
as you need-not more computer than
you need.
It's a polished performer, from
entry level to advanced computing, in
one totally expandable unit. Its plugin, modular design accepts up to four
separate storage devices. You select
almost any combination of diskette
or fixed disk drives you desire. And
there's the practical, internal fixed
disk drive back-up system to protect
and store your data. So as your needs
grow, the DESKPRO grows.
In fact it will grow from an IBM PC
to far beyond the IBM PCIXT level
of functionality. The COMPAQ

DESKPRO will run all the popular
programs written for both the IBM PC
and PCIXT, two to three timesfaster,
without sacrificing compatibility.

Power? It's got what it takes.
The COMPAQ DESKPRO can
be easily configured for scientific,
engineering, and advanced business
applications.
A high-performance, 3D-Megabyte
fixed disk drive provides added storage capacity.
The ability to add a high-speed
8087-2 coprocessor lets you deal with
complex scientific calculations and
economic models.
huenzal expalldabilily saves desk space.

SPECIFICATIONS
The COMPAQ DESKPRO
Processor: l6-bit 8086; 4.77 or 7.14 MHz
clock speed. Software: Fully compatible with all
major software applications written for the IBM
PC and PCIXT. Expansion Slots: 6 slots available in base configuration. Memory: l28-K
bytes RAM, expandable to 640-K bytes. Storage
Devices: One or two 360-K byte diskette drives,
lO·(half-height) or 30-Megabyte fixed disk drives,
fixed disk drive back-up (10 Megabytes per tape).
Interfaces: RGB color monitor, RF modulator,
composite video, parallel printer, and asynchronous communications interfaces. Keyboard:
Standard IBM PC layout (83-key). Display:
l2-inch diagonal green or amber dual-mode
monitor, high-resolution text characters, highresolution graphics. Physical Specifications:
System unit-19.8"W x 5.8'·H x 16.5"D,
Keyboard unit-18.0'W x ISH x 7.0"D.

Irs been easy for COMPAQ to recognize the compromises other personal computer makers have been making.
Irs been just as easy to avoid them.
Thars why performance, expandability, compatibility, durability, and
versatility are features you'll find in the
entire COMPAQ family ofcomputers.
How advanced technology affects
the choice you make
There's an ever-growing library of
fast, powerful programs designed for
the IBM PC-AT and compatible with
the COMPAQ PORTABLE 286 and
COMPAQ DESKPRO 286. These
programs will utilize the full potential
of the computer "nerve center"- the
Intel 80286 microprocessor.
If you own a COMPAQ Portable,
COMPAQ PLUS, or COMPAQ
DESKPRO, you may discover that

these newer programs are simply too
big to run on your computer.
Therefore you have a choice: the
extra power and speed of the 80286 or
the popular COMPAQ Personal
Computers that use the 8088 and 8086
microprocessors. Remember that the
COMPAQ PORTABLE 286 and
COMPAQ DESKPRO 286 offer
more power, speed and performance
than any other personal computer. If
your needs don't require the advanced
technology, or you need a second
computer to complement the one you
have now, consider the COMPAQ
Portable, COMPAQ PLUS, or
COMPAQ DESKPRO. All three are
hardware and software compatible
with the IBM PC and PCIXT. Our
intention is to give you a choice without forcing you to invest in more, or
less, computing power than you think
you need.
Of course, COMPAQ Personal
Computers maintain compatibility
with the add-on devices and expansion
boards available for industry-standard
personal computers, without any
alteration or modification.

Increased power without
increased size
All COMPAQ Personal Computers
can take on more memory and storage
without taking up more space. The
COMPAQ Portable becomes a

Incemal add-on devices add greatly 10 the
capabilities ofa COMPAQ Computer.

COMPAQ PLUS when you add a
lO-Megabyte fixed disk drive. The
COMPAQ PORTABLE 286 can
accept a 20-Megabyte fixed disk drive.
The fixed disk drive fits neatly beside
the diskette drive inside the unit.
With the COMPAQ DESKPRO
and COMPAQ DESKPRO 286,
you can install almost any available
combination of diskette or fixed disk
drives you desire to achieve the level
of performance you need. The
COMPAQ DESKPRO and COMPAQ
DESKPRO 286, along with the
COMPAQ PORTABLE 286, can
accept the fixed disk drive back-up
system as one of the internal storage devices.
There are slots inside each
COMPAQ Computer for optional
expansion boards. These boards greatly
enhance the functionality and versatility of your computer. Literally hundreds are available to plug right in.
Each lets you do something different.
Like expanding the amount of memory
in your computer. Or communicating
with other personal computers. Or

even communicating with mainframe
computers.
Built tough to take it
COMPAQ Portable Computers are
expected to take some hard knocks. A
specially designed shock isolation system protects the diskette drives from
jolts and vibration.
Their inner components are surrounded by a cross-braced aluminum
frame. Those equipped with fixed
disk drives are protected by a triple
shock mount system. Plus, the outer
case is molded from high-impact
plastic, the same kind used to make
bulletproof windows and space helmet
faceplates. COMPAQ Portable Computers are tough, protecting your data
from every angle.

High-resolution text and graphics on one screen
eliminates the need for a second monitor.

At the South Pole monitoring
weather conditions for the research
team of a major university.
On tour with famous rock stars to
help plan concerts, keep up with the
fmances, and receive electronic mail.
.On motion picture sound stages
scheduling production and maintaining equipment inventory.
On military surveillance planes
logging information five miles
aboveground.
In the halls of the Supreme Court
answering complex questions on
environmental issues.

choice of an amber or green display.
Computers people believe in
From pinstripe suits to
flight jumpsuits
The structure and design of COMPAQ
Computers best characterize their
widespread usefulness and respected
capabilities. COMPAQ attentiveness
to construction details and concern
for functionality under stressful conditions are why these computers have
received worldwide acceptance.
That's why you'll find a COMPAQ
Computer on the bench of a major
league baseball team tracking player
performance.

It didn't take long for the public to

recognize COMPAQ Computer quality. No one builds them the way we
do. Which is why no other computer
company has grown the way we have.
As personal computers become
more and more commonplace, more
and more people have come to appreciate that quality. Our commitment to
providing a product that's beyond
compromise assures a product beyond
compare. We like to think of it in a
simple phrase that bears repeating: It
simply works better.

COMPAQ DESKPRO Computers
are no pushovers, either. They're surrounded by a protective steel shell.
They're the only desktop computers
made with protective shock mounts,
isolating the disk drive compartments
from those unexpected but inevitable
bumps and knocks that can cause
downtime.
Even our monitors do more
COMPAQ Computers display data
on high-quality monitors. All models
can display high-resolution text and
graphics on the same screen. The dualmode display saves you the cost and
clutter of a second monitor. COMPAQ
DESKPRO Computers give you a

COMPAQ Portable Computers have the ruggedness and durability for almost any work environment.

The Authorized COMPAQ Computer Dealer Network.
For sales and service, there are over 2,200 worldwide.

rec~ive rigorous training by COMPAQ
engmeers.
No matter whether you're a professional on the move, or an international
corporation with branch offices in
dozens of states and countries, you'll
fmd help readily available.

Authorized COMPAQ Computer
Dealers are carefully selected by a
special review process. We make sure
they are established business professionals with the expertise to provide
technical service for every COMPAQ
Computer they sell. Dealer technicians

When you purchase your COMPAQ
Computer, you'll be buying from the
best in the business. Authorized
COMPAQ Computer Dealers work
hard to earn your respect. Because they
had to work even harder to earn ours.

Authorized COMPAQ Computer Dealers, U.S. and Canada
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ROMDISK Pricing Lowered
EPROMS and other semiconductors used
in its products. A company spokesperson
stated that its price reductions, especially for its PC-2 board. are due to the availability of 27C2 56 EPROMs. Previously.
Curtis had to rely on 27128 EPROMs and
a piggybacked board to achieve large
storage capacities.
The suggested retail price for the ROM-

DISK A for the Apple lie is now $349. The
ROMDISK PC-I. which is equivalent to a
180K-byte single-sided disk, is $495.
Both are $100 lower than before, Providing 360K bytes of storage, the PC-2 is
$595. which is $400 less than reported in
May.
Curtis Inc. is located at 22 Red Fox Rd..
St. Paul. MN 55110, (612) 484-5064

manufactured by DAK Industries, which it
is not.
The Gorilla Banana Printer was produced by Leading Edge Products Inc.. 225
lllrnpike St.. Canton. MA 02021. (617)
828-8150. The printer. however, is no
longer manufactured.

DAK Industries Inc. sells electronic parts
and instrumentation. One of the products
sold by DAK Industries is the Gorilla
Banana Printer. DAK Industries is located
at 8200 Remmet Ave.. Canoga Park. CA
91304.
We apologize for the cqnfusion.

Mr. Rounds also would like to emphasize
that the Sunfix program takes the place
of almanacs and reduction tables by computing the position of the sun for any time
and date. The only data inputs it requires
are your sextant's readings and the
measurements used to make sextant corrections. Details. such as RA and SHA are
transparent to users of the Sunfix
program.

It's also adVisable to keep in mind the
fact that micr9computers can aid sailors,
but, like ham radios and other electronic
navigation equipment, they are susceptible to the sea's environment.
For those who are interested. Mr.
Rounds will supply a printout of the Sunfix program for $5. You can write Mr.
Rounds at 894 Persimmon Ave.. Sunnyvale. CA 94087.

A trio of bugs in Vince Banes's article
'Audio-Frequency Analyzer" have been
reported (See page 223 of the January
BYTE.) 1\'10 of the bugs are in the accompanying diagrams. and the third bug is in
a program listing.
In figure 3 on page 227. the labels of

the two ports are switched.
On page 230. you'lI find a mix-up in the
pin numbers in figure 4b. Pin 25 of the
8255 integrated circuit should be connected to pin 13 of IC8.
In the program that determines the endpoints of the VCO ranges (listing 5. page

236). change line 40 to read:

Name Corrected

Servo Listing Misserves a Line

In "Factfinder" by John Markoff (March.
page 113). the name of a database service
was incorrectly presented NEXIS is a fulltext database of general and business
news produced by Mead Data Central Inc..
a wholly owned subsidiary of The Mead
Corporation.

John deLaubenfels. a BYTE reader in
Duluth. Georgia. found a bug in the
program listing that accompanied Don
Stauffer's article "Simulate a Servo
System." (See page 147 of the February
BYTE)
In the TR5-80 Level II BASIC program on

We provided some out-of-date prices in
an article in the May What's New section.
(See "ROMDISK PC Accessory Card:' page
468.) The new prices are lower than those
we quoted.
Curtis Inc.. manufacturer of the ROMDISK line of disk emulator boards for
Apple and IBM computers, reports that it
recently received new quotations for the

Statement Amplified
A discussion in the June Fixes and Updates requires some explanation, (See
page 33.)
In the item "Upgrade to Lowercase
Descenders:' the first sentence in the second paragraph could be interpreted as
saying that the Gorilla Banana printer is

Some Fixes for Sunfix
An error crept into the references that accompanied Frederic N. Rounds's Sunfix
navigation article. which appeared in the
March BYTE. (See "Navigation: Putting the
Microcomputer to Work at Sea:' page 141.)
The first reference should read as
follows:
Maloney. Elbert S.. ed. Dutton's Navigation
and Piloting Naval Institute Printing, 1978.

Bugs in Frequency Analyzer

OUT 1921,CC
Our thanks to David R. Butler of
Cameron. West Virginia. and Mark Pinkerton of Salem. Wisconsin. for reporting
these errors to us.

page 150 (listing 1). line 2040. EM = ER
is not correct. It should read
EM = EM + ER*DT

Our thanks to Mr. deLaubenfels for
sending this correction.
(continued)
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We've got one to knock your socks
off. The StarWriter™ F10 from C.ltoh.
What sets this daisy wheel apart is
its fabulous figure of 58 letter perfect
characters per second, at a price of
up to $1,000 less than other leading
printers in its class.
It's compatible with most of the
popular PCs and offers a full line of
accessories, including a cut sheet
feeder and tractor feed.
And like the rest of C.ltoh's printers,
the F10 acts without acting up.
It has been thoroughly tested and
proven on the job to assure reliability.
Plus, you get a full year's warranty,
backed by over 350 authorized service centers coast to coast.
The F10 is one hot printer for the
money. But that's not surprising when
you consider that C.ltoh 's been producing superior printers for over a
decade, thanks to the strong backing
of our 126-year-old parent company
with over $60 billion in sales annually.
Little wonder C.ltoh printers are the
best selling printers in the world.
To meet your Perfect 10, just see your
local C.ltoh dealer. Or for more information, call toll free 1-800-423-0300.
Or write C.ltoh Digital Products, Inc.,
19750 South Vermont Avenue, Suite
220, Torrance, CA 90502.
,.. StarWriter IS a Trademark of G.11oh Digital Products, Inc
Products, Inc

© 1985 C Itoh Digital

dl.~~~~-----------_-::"
~ © 1984 News Group Chicago, Inc

t7HtHtHtiH;j.j "P,II"IIIIl\m ·...." .....;WUtHc'{

C.ITOH
Printers
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Inquiry 65 for End-Users. Inquiry 66 for DEALERS ONLY.
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Xerox Products
erox recently announced the 6085
microcomputer. a line of
personal microcomputers.
and a laser printer.
The Xerox 6085 is offered
in models for network.
remote. and stand-alone
operation. The networked
and remote models can
share resources linked by
Ethernet.
The 6085 is founded upon
Xerox's Mesa processor. an
8-MHz device. The Mesa
processor has 256 auxiliary
registers and executes 48bit-wide instructions. The
6085 also uses an 80186
chip as an auxiliary
processor.
The basic 6085 comes
with 1.1 megabytes of
memory. a 10-megabyte
hard-disk drive. two serial
ports. and a 15-inch highresolution (880- by 697pixel) monochrome display.
You can expand it to include
37 megabytes of memory
and up to 80 megabytes of
hard-disk storage.
Xerox offers hard-disk
drives with 20. 40. or 80
megabytes of storage. and a
360K-byte floppy-disk drive
is also available. An optional
board gives the 6085 the
ability to run software
prepared for IBM PC-DOS.
System software includes
the ViewPoint windowing
package. which uses icons
and is controlled with an
optical mouse. ViewPoint is
$125. A variety of applications software. including a
software-development
package. is planned.
The 6085 begins at $4995.

X

The Xerox 6085.

The Xerox 4045 1.J:lser CP.

The Xerox 6060 family of
PCs comprises four computers: a pair of IBM PC
work-alikes. the Xerox 6064
and 6065. and two dedicated word-processing
systems. the Xerox 6067 and

6068. The 6067 and 6068
keyboards have been modified for word processing.
Both systems come bundled
with Xerox's word-pro-

cessing software and can
run MS-DOS applications
software.
Each Xerox 6060 comes
with ScreenMate. a menubased shell program for interacting with MS-DOS.
The general-purpose 6064.
with two 360K-byte floppydisk drives and 256K bytes
of memory. retails for
$2885 The hard-disk-based
6065 lists for $4485.
At $2985. the 6067 includes dual floppy-disk
drives and 384K bytes of
RAM. The 6068. which is
equipped with a 10-megabyte hard disk and 512 K
bytes of memory. costs
$5150. Both the 6067 and
the 6068 use a 640- by
400-pixel monochrome
display.
Xerox rates its 4045 Laser
CP "Iasographic" printer at
10 pages per minute and
5000 pages a month. It
comes with 128K bytes of
memory. two fonts. and your
choice of Centronics or
Dataproducts parallel ports
or an RS-2 32C asynchronous
connection. Additional
cartridge-based fonts are
offered.
If you choose to expand
the 4045 Laser CP to its full
512 K bytes of memory. you
can reproduce a 5- by
7-inch image in a 300- by
300-dot-per-inch format.
You can reproduce a fullpage graphic at 150 by 150
dots per inch. The 4045
Laser CP has a 250-sheet
paper cassette. and cassettes for European paper
are available. It's compatible
with the Diablo 630 daisywheel printer.
A copier option lets the
4045 Laser CP function as a
standard photocopier. Other
(continued)
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to abandon the environment
because its full-screen editor
is still available.
With Living C-Personal.
your program's output is
separated from the debugging information by onscreen windows. You can
use the window facility to
continuously display a variable's value or to examine
and alter the variable.
Living C-Personal provides help facilities and explicit error diagnostics, and
it conforms to the Kernighan
& Ritchie C standard. It runs
under PC-DOS and is priced
at $99. Contact Living Software, London House, 243253 Lower Mortlake Rd ..
Richmond, Surry, England:
tel: 44 I 948 5166: Telex:
946 240 cweasy.

options include an envelope
cassette, an interface that
permits four PCs to share its
resources, and a network interface for linking the 4045
Laser CP to IBM 3274/3276
networks and Systems
34/36/38 environments, The
suggested list price for the
4045 Laser CP is $4995
Contact Xerox Corp..
Xerox Square 006,
Rochester, NY 14644, (716)
423-5078
Inquiry 600.

IBM PC XT-,
PC AT-Compatible
Computers
CR's PC8 and PC6 are
compatible with IBM
PC AT and IBM PC XT computers, respectively.
The PC8 can serve as a
stand-alone computer. as a
16-member multiuser system, or as a network server
for up to 63 nodes. In its
single-user configuration, the
PC8 runs under NCR-DOS
3.1. The multiuser operating
system is XENIX.
Featuring Intel's 6-MHz
80286 microprocessor. the
PC8 is reportedly able to
run virtually any software
designed for the IBM PC AT
without modification. It can
also use AT-compatible
hardware.
Standard are 256K bytes
of RAM. a 1.2-megabyte
floppy-disk drive, six expansion slots for devices with
8-/16-bit data paths, two expansion slots for devices
with 8-bit data paths, and a
battery-backed system clock.
The keyboard has LED indicators and 30 programmable function keys.
Optional are a monochrome monitor with a nonglare 80-character by 25-line
display and 640- by
400-pixel resolution and a

N
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Inquiry 602.

The

CR PC8.

14-inch color monitor with
16-color capabilities. GWBASIC is available, and internal memory is expandable
up to 4 megabytes.
The basic PC8 begins at
$3795. A configuration with
512K bytes of RAM, a
floppy-disk drive, and a
20-megabyte hard-disk unit
is $5505
The PC6 is supplied with
In~el's dual-speed (i.e.. 4.77/
8-MHz) 8088-2 microprocessor, 256K bytes of RAM,
twin 360K-byte floppy-disk
drives, RS-232C and parallel
interfaces. and eight expansion slots. It comes with
CR-DOS, which provides
compatibility with the IBM
PC XI. An on-line help program, GW-BASIC and a pair
of tutorial software packages
are also standard.
A number of mass-storage
configurations are offered,
including 20 megabytes of
hard-disk storage and 10
megabytes of streaming-tape
backup.
Options include monochrome and color monitors.
PC6 pricing begins at $2583.

IBM Jetprinter and
Proprinter
Contact CR Corp.. Dayton,
OH 45479, (513) 445-2075.
Inquiry 601.

Visual Environment
for C Programmers
iving C-Personal is a
visual programming environment for C-Ianguage
programmers. It facilitates
the design, development.
maintenance, and debugging
of C programs by showing
you exactly what happens at
each step of a program's
execution.
You can use Living CPersonal to animate your
source code during execution. You can do this statement by statement within
user-specified breakpoints or
through the entire program.
When a bug is found during
compilation. Living CPersonal does not force you

L

BM has announced a
color ink-jet printer and a
replacement for its dotmatrix Graphics Printer.
The ink-jet Color Jetprinter
can produce hard copy in
seven colors. Its dot resolution is 100 by 96 pixels per
inch. The Color Jetprinter
sells for $745.
The dot-matrix printer.
called the Proprinter, is
compatible with the Graphics Printer but is faster. with
an advertised speed of 200
cps in draft mode and 40
cps in near-letter-quality
mode. It has a maximum
horizontal resolution of 240
pixels per inch. The
Graphics Printer. which
Epson manufactured, is being discontinued. The Proprinter is made by IBM and
sells for $549.
Contact IBM Corp.. Information Systems Group, 900
King St., Rye Brook, NY
10573.

I

Inquiry 603.

(continued)

TURBO

The industry standard

3.0

With more than 250,()()() users 'M>r1dwide Turbo
Pascal is the industry's de facto standard. Turbo
Pascal is praised by more engineers, hobbyists,
students and professional programmers than any
other development environment in the history of
microcomputing. And yet, Turbo Pascal is
simple and fun to use!

TURBO
2.0

MS

The best just got better:

PASCAL Introducing Turbo Pascal 3.0
We just added awhole range of exciting new
features to Turbo Pascal:
• First, the 'M>r1d's faste~ Pascal compiler just got
faster. Turbo Pascal 3.0 (16 bit version) compiles
twice as fast as Turbo Pascal2.0! No kidding.
• Then, we totally rewrote the fie 110 system, and
we also now support 110 redirection.
• For the IBM PC versions, we've even addled
"turtle graphics" and full tree directory support.
• For all 16 Bit versions, we now offer I'M> additional options: 8087 math coprocessor support
for intensive calculations and Binary Codled
Decimals (BCD) for business applications.
• And much much more.

COMPILATION SPEED
EXECUTION SPEED
CODE SIZE
BUILT-IN INTERACTIVE EDITOR

The Critics' ChoiCs.

ONE STEP COMPILE

JtJff OuntBmann, PC MBfI8Z/ffB: ''Language
deal of the century. . . Turbo Pascal: It
introduces a new programming environment and
runs like magic."
OIMI Garland, Popullr Computllll: "Most
Pascal compilers barely fit 011 adisk, but Turbo
Pascal packs an editor; compiler; linker, and runtime library into just 39K bytes of random-

(NO LINKING NECESSARV)

COMPILER SIZE
TURTLE GRAPHICS
BCDOPrION

access memory."
JfJff"I PDumlIIe, BYTE: 'What I think the

PRICE

n

Portability.
Turbo Pascal is available today for most computers running PC DOS, MS DOS, CP/M 80 or
CP/M 86. A XENIX version of Turbo Pascal will
soon be announced, and before the end of the
year, Turbo Pascal will be running on most 68llOO
based microcomputers.

llIlClt. . run on an IBM PC USing loIS Pascal version 12 and
the OOS linker version 2.6. The 179 ~ne PlOOram used is the "GaussSeidel" program out of Alan R. Millef's boolc: Pasc8I programs lor
scientists and engineers (Sybell, page 128) with a 3 dimensional
non·singular matrix and a relaxation coelficienl of 1.0.

An 0ffBr You Can't RBfuSB.
Until June 1st, 1985, you can get Turbo Pascal 3.0
for only $69.95. Turbo Pascal 3.0. equipped with
either the BCD or 8Oll7 options, is available for an
additional $39.95 or liJrbo Pascal 3.0 with both options
tor only $124.95. h; a matter of tact, if you own a 16Bit computer and are serious about programming, you
might as well get both options right ~ and 8M
almost $25.

Upd8IB pol_
h; alWays. our filst commitment Is to our customers.
You built BOI1and and we wiD always honclt your support.
So. to male ~ upgrade to the a:iIIng IIIW V8I1Ilon ~
b1Jo Pascal 30 81!1Y. we wi accept )lOll' originaI1Irbo
Pascal disk (in a IJend.pIoof oonllIiner) for a trade-iJ CI8dIt
ortrIdHI
$38.85 and )lOll' 1IIbo81 original dlIk fOr &85. TbIs
cnIdIt ..., only be appIed lOBi the _ _ or
1ItIo PaI* 3D and lis ...... BCD
(1radH1Cl11rIs only"" dIndy tIInJIIllr80rllncJ and 1M
..... 1IL 1IIlIlD.
'..":~;N'~

.80111-,

computer industry is headed for: well
documented, standarri, plenty of good features,
and a reasonable price."

WHAT'S NEW

Pfaster286, all 80286 add-ill board for the IBM.

80286 Add-in Board
for IBM PC and
PC XT
hoenix Computer Products' pfaster286 is an
8-MHz 80286-based add-in
board that gives the IBM PC
and PC XT the ability to
process data at a faster rate
than the IBM PC AT. It does
not impair the functionality
of the PC's or PC XI's resident 8088 microprocessor:
rather pfaster286 reassigns
the 8088's intelligence to I/O
management.
pfaster286 can run MSDOS 20, 21. and 3.1 programs, and applications
designed for the IBM PC
and PC AT will operate with
it. pfaster286 has software
switches that let you jump .
back and forth into the
native 8088 mode for those
applications requiring that
chip's performance characteristics,
The basic Pfaster286 is
supplied with 1 megabyte of
RAM, expandable to 2
megabytes, and an empty
socket for an 80287 floatingpoint processor. Your operating system and applications software can use approximately 704K bytes of
this board's RAM, Some of
its miscellaneous features
are disk caching, diagnostics, four DMA channels,

P
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eight levels of priority interrupts, and 16K bytes of
EPROM expandable to 256K
bytes.
pfaster286 is 52395, which
includes an 8088 service
program to call up the
board and to load Pfaster286's AT ROM BIOSemulation software. The
80287 mathematics coprocessor is 5350, and
512K-byte RAM increments
are 5400. Contact Phoenix
Computer Products Corp..
Suite 115, 1420 Providence
Highway, Norwood, MA
02062, (800) 344-7200: in
Massachusetts, (617)
762-5030

are automatic adaptive
equalization to ensure data
integrity, auto-dial. autoanswer. full-duplex emulation, and compatibility with
the Hayes command set.
The UPTA 96 comes with
proprietary error-detection/correction circuitry firmware known as EDI (Ensured
Data Integrity). EDI organizes data into numerically
sequenced packets, with
each byte subject to a
cyclic-redundancy check and
packet-check generation dur-

ing transmission. The protocol also offers selective
automatic request for transmission (ARO).
The UPTA 96 supports
asynchronous 3270 and
VT-IOO emulation software.
It's FCC-certified for direct
connection to the publicswitched telephone network
by means of a USOC Rj 11
jack. Contact Electronic
Vaults Inc.. Suite 714. 8350
Greensboro Dr.. Mclean, VA
22102. (703) 883-0331.
Inquiry 605.

The Zellith Z-200 is compatible with IBM's PC AT

Inquiry 604.

High-Speed Modem
n asynchronous 9600bps modem, the UPTA
96, comes in an internal.
piggyback version for the
IBM Personal Computer and
in a stand-alone configuration with an RS-232C connector for a variety of computers, The suggested retail
price for the add-in card is
5795, and the stand-alone
UPTA 96 is 5895
This intelligent half-duplex
modem operates over standard dial-up telephone lines
or through computer-tocomputer links. It's data-rate
selectable for 4800-, 7200-,
and 9600-bps transmission
speeds, with automatic fallback to 7200 or 4800 bps
when noisy lines are encountered during 9600-bps
communications. Standard

A

Zenith's Z.200
Advanced PC
enith Data Systems'
Z-200 Advanced Pc. an
IBM PC AT-compatible computer, uses Intel's 6-MHz
80286 microprocessor and
no-wait-state technology for
increased processing speed,
The standard model comes
with 512K bytes of dynamic
RAM, a single 1.2-megabyte
floppy-disk drive, six expansion slots that can accommodate AT hardware, and
MS-DOS 3.1. It costs 53999.
RS-232 C. Centronics parallel. and video interface ports
are provided on this computer. A choice of video
cards is offered. The Z-200
Advanced PC also comes
with a combination Winchester/floppy-disk controller

Z

board that can handle two
floppy- and three hard-disk
drives,
The Z-200 Advanced PC's
keyboard features enlarged
backspace, delete/insert.
caps lock, scroll lock, and
system request keys, Impression marks on the home-row
keys have been included,
The Z-200 Advanced PC's
dynamic RAM can be expanded to 16 megabytes in
1.5-megabyte increments.
XENIX is available for
multiuser, multitasking environments. The Z-200 Advanced PC can be obtained
with a 20-megabyte hard
disk for 55599
Contact Zenith Data Systems Corp.. 1000 Milwaukee
Ave.. Glenview, IL 60025,
(800) 842-9000, ext. I: in
Illinois, (312) 391-8949.
Inquiry 606.

(colltillued)

INFOWORID'S SOFIWARE PRODUcr OF TIlE YEAR

Borland's SideKick™ Will Clear
Your Desk In 30 Minutes And
Increase Your Productivity By 50%
SideKick is a combination of seven desktop accessories, which makes SideKick the
single most effective business tool. Just a keystroke suspends your application
program, giving you a window into
SideKick. Another keystroke brings
you back to where you were.
Instantly. It's that easy.
A MONTHLY CALENDAR

A FULL-SCREEN WORDSTAR™-\
LIKE EDITOR

functional from year
1901 through year 2099.

You may jot down notes and
edit files up to 25 pages long.

AN ASCII TABLE

\

)

for easy reference.

:",..~

AN AUTODIALER ~

• ::f1~_~_""~

A DATEBOOK

~A,q~mind

you of
/ , , -----:.:.-::, important meetings
Ii ..... :'.,-,_.
and appointments.

1'lO'l1!.S

"- ,,,

A FULL-FEATURED
CALCULATOR

for all your phone calls.
.
It will look up and dial
telephone numbers for you.
(A modem is required to use
this function.)

ideal for business use.
It also performs decimal
to hexadecimal to
binary conversions.

A PHONE DIRECTORY -+-:f:--~----::~IIIIIII!
for your names,
addresses and
telephone numbers.
Finding a name or a
number becomes
a snap.

.>•»

COpy·PROTECfED

$54. 95
OT COPY·PROTECfED

$84.95

BORlAnD
INTERNATIONAL

4585 Scons Valley Drive
Scons Valley, CA 95066
(408) 438·8400 Telex: 172373

THE CRITICS' CHOICE
"In a simple, beautiful implementation of
WordStar'S" block copy commands, SIDEKICK
can transport ali or any part of tbe display screen
(even an area overlaid by tbe notepad display) to
the notepad. "
f'IIzlIl. PC MABAZINE

'*""

"SIDEKICK desenJeS a place in every PC. ..
6Iny Illy. PC WEEK
"SIDEKICK is by far tbe best we've seen. It is also
tbe least expensive. .. "., MMIIItII. ENTREI'RENEUR
"If you use a PC, get SIDEKICK. xou'll soon
become dependent on it. " JIny ".",'" BYTE

,
.

SkleJGck is a trademark of Bortand International. Inc.
IBM and PC·DOS are registered trademarks of Intemarional
Ilusines.' Mal:hlnes Corp.
Infoworld is. tr.Idemart< ofPopuJar Computing. Inc. a 'ubsidiaJy
of CW Communications, Inc.
~ L" registered U3demark of Micropro International Corp.
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WHAT'S NEW

The Tiger-32 accommodates 2 megabytes of no-wait-state RAM.

NS32032 Add-in
Board for IBM

directly. It can function as
expansion memory or as a
disk emulator. Among its
hardware specifications are
two RAM ports. parity error
checking. and I SO-nanosecond access time.
The board has both linear
and window modes. In its
linear mode. the Tiger-32
acts as an expansion memory. The window mode lets
your PC access the
Tiger-32's RAM through any
one of sixteen 128K-byte
windows.
With XENIX-32. this board
uses PC-DOS 20 or higher
as an input/output processor. The Tiger-32 comes
with a visual shell interface.

he Tiger-32 is a 32-bit
add-in board for IBM
Pc. PC XT. and PC AT computers. It has a 6- or
10-MHz ational Semiconductor NS32032 or NS32016 central processor. an
NS32082 demand-paged
virtual-memory manager.
and from 512 K bytes to 2
megabytes of no-wait-state
RAM. Tiger-32 comes with
Microsoft-LDgica's XE IX-32
version 3.0. a two-user
operating system.
The Tiger-32 can execute
large programs. but it does
not execute IBM PC code

T
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File

Edit

Format

Font

Directory

Graph

software-development
utilities with C and assembly
language. and communications. text-processing. installation. interfacing. and
test software.
Up to 2 megabytes of
RAM and a 32-bit f1oatingpoint mathema ics unit are
optional. Software options
include remote user capability. BASIC. COBOL. FORTRAN. and Pascal.
The Tiger-32 with 512K
bytes of RAM. a 6-MHz
S32016. and XE IX-32 is
52495. With the S32032.
it's 52795. The mathematics
unit is 5425 at 10 MHz and
5275 at 6 MHz. Contact
DFE Electronic Data Systems. Suite 115. 5820
Stoneridge Mall Rd..
Pleasanton. CA 94566. (415)
847-2024.
Inquiry 607.

Macintosh
Spreadsheet
runch for the 512K-byte.
single-drive Macintosh is
an integrated spreadsheet

C

Database

.,

Special

I

A
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5181
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program with graphics. datamanagement. and notekeeping capabilities. The suggested retail price is 5295.
Crunch's spreadsheet gives
you a 2 SO-column by 9999row work area. and it can
be linked with other worksheets. Depending upon the
font used. you can display
up to 31 rows on the
screen. Wide spreadsheets
can be printed out sideways.
Seventy-four mathematics.
trigonometric. statistics.
logic. financial. table. and
date functions are built into
Crunch. In addition. it has
three special functions and
gives you the ability to define up to 1000 functions.
Crunch can perform both
natural-order and row-wise
calculations. You can hide or
password-protect cells containing sensitive data. Other
features include audit trails.
variable-width columns. adjustable cell alignment. and
the ability to assign names
to cells. ranges. formulas.
and constants.
You can link graphs to
worksheets. and four graphs
can be displayed simultaneously. Crunch produces
pie. line. bar. and area
graphs.
Crunch's data manager
organizes worksheet rows
into database records anywhere within the worksheet.
You can use it to perform
calculations on records. and
you can sort records.
Crunch's notepad can be
used for merging information with other programs
and to keep 2!-? pages of
worksheet documentation.
Crunch uses icons. windows. and a consistent set
of commands. It works with
the Apple Numeric Keypad
and supports the LaserWriter
and the Imagewriter. Contact
Paladin Software Corp.. 2895
lanker Rd.. San Jose. CA
95134. (408) 946-9000.
Inquiry 608.

(continued)
Sample multiwindow display produced by Crunch.
44
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ATThiVTION ~,>'IJ)hKICK I ~,>'hJ(S: Sl 'PERKEY IS
SIDEKICKS BEST COiVIPAt'l!OX GET Sl 'PERKEY TODAY!

Borland's SUperKeyN
lets one powerful keystroke do
the work of hundreds and helps

keep your confidential files ...
confidential I
SUPERKEY TURNS 1,000 INTO II Yes, SuperKeycan
record lengthy keystroke sequences and play them
back at the touch of a Single key. Instantly. like
Magic. Say, for example, you want to add a column
of figures in 1-2-3. Without SuperKey you'd have
to type seven keystrokes just to get started.
["shift-@-s-u-m-shift-("]. With SuperKey you
can tum those 7 keystrokes into 1.

SUPERKEY HELPS PROTECT YOUR
CAPITAL INVESTMENT. SuperKey, at
your convenience, will make
your screen go blank after a
predetermined time of
screen/keyboard inactivity.
You've paid hard-earned
money for your PC. SuperKey
will protect your monitor's
precious phosphor ... and
your investment. This feature
alone justifies your SuperKey
purchase!

I

BORlAnD
INTERNATIONAL

4585 SCXlllS YIIIey Drhe
SCXlllS valley, CA 95066

(408) 438-lItOO . .: 172373
Inquiry 59 for End-Users. Inquiry 60 for DEALERS ONLY.

SUPERKEY KEEPS YOUR 'CONFIDENTlAL' FILES . ..
CONFIDENTIALI Time after time you've experienced it: anyone can walk up to your PC, and read
your confidential files (tax returns, business
plans, customer lists, personal letters ...). With
SuperKey you can encrypt any file, even while
running another program. As long as you keep
the password secret, only YOU can decode
your file. SuperKey implements the
"' U.S. government Data Encryption
Standard (DES).

SUPERKEY PROTECTS YOUR
WORK FROM INTRUDERS
WHILE YOU TAKE ABREAK.
Now you can lock your
keyboard at any time. Prevent
anyone from changing hours
of work Type in your secret
password and everything comes
back to life ... just as you left it.

WHAT'S NEW

Spectravideo
Product Line
pectravideo recently introduced four computers: two IBM PC-compatibles. a laptop. and a
dedicated word processor.
In a related announcement.
Spectravideo said that it will
begin delivering its MSX Express (Model SVI-738) computer in September. This
computer has a 3V2-inch
floppy-disk drive. a 73-key
keyboard. 64 K bytes of
RAM. and an 80-columndisplay capability. The MSX
Express will sell for 5595.
Spectravideo's Bondwell
34 and 36 are 16-bit desktop computers that are compatible with the IBM Personal Computer. The 256Kbyte Spectravideo Bondwell
34 comes with dual 5v.i-inch
dou ble-sided double-density
floppy-disk drives. an 80column monochrome-monitor interface. and a
Centronics-type parallel interface. GW-BASIC and MSDOS are bundled with this
system. The planned release
date is in October. and the
suggested retail price will be
51795
The Spectravideo Bondwell
36 carries most of the features of the Bondwell 34.
except that its storage system comprises a 10-megabyte hard-disk drive and a
single floppy-disk unit. It.
too. is scheduled for an October release. The Spectravideo Bondwell 36 will retail
for 52995.
An II-pound. batteryrechargeable device. the
Spectravideo Bondwell 2
laptop computer runs under
CP/M 2.2. It's built around
the Z80L microprocessor
and offers an integral 3 YSinch single-sided doubledensity floppy-disk drive and

S
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The BT/AT is hardware- al1d software-compatible with the AT.
an 80-column by 25-line
LCD screen. The screen
resolution is 640 by 200
pixels. and the formatted
floppy-disk storage capacity
is 360K bytes.
Six MicroPro software
packages come with this
computer: WordStar. ReportStar. CalcStar. MailMerge.
DataStar. and Scheduler
Plus. Options include an external 3YS-inch disk drive
and a carrying case. The
Spectravideo Bondwell 2
should retail for less than
51000 when it's released in
September.
The Spectravideo Bondwell
22 is a 16-bit. 8088-based
word-processing system with
dual monitors for text and
menu displays. Its 97-key
keyboard has 31 softwareprogrammable function keys
and a trackball cursor controller. The Spectravideo
Bondwell 22 comes with a
pair of floppy-disk drives. a
hard-disk interface. a realtime clock. two RS-232C
ports. a Centronics-type
parallel interface. and a
daisy-wheel printer.
This system's word-processing software offers
document merge and forms
generation. as well as a con-

version program for accessing WordStar files from
other computers. A clock
program with an alarm.
calendar. and reminder functions is provided. Shipments
are to begin in January
1986. Pricing had not been
determined at press time.
Contact Spectravideo Inc..
3300 Seldon Court # 10. Fremont. CA 94539. (415)
490-4300.
Inquiry 609.

BT/AT Computer
Is Compatible
with PC AT
he BT/AT from Basic
Time is compatible with
hardware and software designed for the IBM PC AT
computer.
Based on Intel's 16-bit
80286 microprocessor.
which runs at 6 MHz. the
BT/AT comes with 640K
bytes of RAM. eight expansion slots. and two serial
and two parallel ports. Its
monochrome graphics
adapter card is compatible
with the Hercules card. and

T

the display resolution is 720
by 348 pixels The BT/ATs
12-inch green monitor is
mounted on a tilt-and-swivel
base.
Mass storage is provided
by a 44-megabyte hard-disk
drive and a 1.2-megabyte
floppy-disk drive that can
read and write 360K-byte
floppy disks. The average access time for the hard disk
is 30 milliseconds.
The BT/AT comes with MSDOS 3.1 and GW-BASIC. and
it has an open socket for an
80287 mathematics coprocessor. Options include a
multifunction board. a highresolution monitor. and a
color graphics adapter. A
70-megabyte hard-disk drive
and a 60-megabyte streaming-tape backup are also
available.
The suggested retail price
for the BT/AT is 54495. Contact Basic Time. Building 52.
3350 Scott Blvd .. Santa
Clara. CA 95054. (408)
727-0877.
Inquiry 610.

Programmable
Logic Chips
Itera's EP310 is an erasable programmablelogic chip that uses Intel's
CHMOS technology for low
power consumption. You can
program this chip to have
the equivalent of 300 logic
gates.
The EP310 is a 20-pin DIP
device that can be programmed using Altera's
PLDS2 (Programmable Logic
Development System). a
52500 softwarelhardware
combination that attaches to
an IBM Pc. You can erase
the EP310 with an ultraviolet
eraser.
The EP310 chips cost
511.79 in 100-unit quantities.
Contact Altera Corp.. 3525
Monroe St.. Santa Clara. CA
95051. (408) 984-2800.

A

Inquiry 611.

lcontinued on page 4061
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Borland'sTurbo
The industry standard.

With more than 250,000 users woridwide Turbo Pascal is the industry's de facto standard.
Turbo Pascal is praised by more engineers. hobbyists, students and professional programmers than any other development
environment in the Ilstory of microcomputing. And yet, Turbo Pascal is simple and fun to use!
Jeff Dun/emann, PC M6(18Zlne: "Language deal 01 the century.
programming environment and runs ike magic."

. Turbo Pascal: It introduces a new

1JIwe ~'land, Popula' Computing: "Most Pascal compilers barely nt on a disk. but Turbo Pascal packs an editor. compiler. linker.
and run-time IilTary into just 29K I1ftesol random-access memory"
Jerry Poumelle, BYTE: "What I think the computer industry is headed lor: well documented standard, plenty 01 good features.
and a reasonable price. "

Portabilit}t Turbo Pascal is available today br most computers ruming PC DDS, MS DDS. CPIM 80 or CPIM 86. AXENIX verison of Turbo
Pascal will soon be announced, and before the end of the year. Turbo Pascal will be running on most 68000 based microcomputers.

High resolution monochrome graphics for the IBM PC and the Zenith 100 computers
Oazzling graphics and painless windows. The Turbo Graphix Toolbox win give even a beginning programmer
the expert's edge. It's acompiete library of Pascal procedures that include:
-Full graphics window management.
-Tools that will allow you to draw and hatch pie charts. bar charts. circles, rectangles and afull range of geometric shapes.
-Procedures that will save and restore graphic images to and from disk.
-Functions that will allow you to p<ecisely plot curves.
-Tools that will allow you to create animation or solve those difficult curve fitting p<oblems.
and much, much more.
•

No sweat and no royalties.

You may incorporate part, or all of these tools in your programs.
and yet, we won't charge you any royalties. Best of all. these functions and procedures come compiete
with commented source code on disk ready to compile!

Searching and sorting made simple
The perfect complement to Turbo Pascal.

It contains: llI,bo-kcess, a powerful implementation of the state-of-the-art B+ tree ISAM
technique; IlIrbo-Sort, a super efficient implementation of the fastest data sorting algaithm. "Quicksort on disk". And much more.

Jerry Pournelle, BYTE: "The tools include aB+tree search and a sorting system; I've seen stuff like this. but not
as well thought out. sell for hundreds of dollars."
Get started right away: free database/ Included on EMlry Toolbox disk is the source code to a working
data base which demonstrates how powerful and easy to use the Turbo-Access system really is.
Modify it to suit your individual needs or just compile it and run.
Remember,noroya/Ue~

From Start to Rnlsh In 300 pages.

Turbo Tutor
is for everyone, from novice to expert. Even if you've never
programmed before. Turbo Tutor will get you started right away.
If you already have some experience with Pascal or another
programming language. Turbo Tutor will take you step by step
through topics like data structures and pointers. If you're an expert,
you'll iove the sections detailing subjects such as "how to use assembly language routines with your Turbo Pascal programs."

A must.

You'll find the source code for all
the examples in the book on the accompanying
disk ready to comp~e. Turbo Tutor might be
the only reference on Pascal and programming you'll ever need.

$34.95

I
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Conducted by Steve Ciarcia
BIBLICAL SPEECH SYNTHESIZER
Dear Steve.
Being interested in the teaching of
English as a foreign language. I would like
to take from a disk. as input. a previously
computerized text like the Bible and output it through a speech synthesizer. meanwhile delaying the video-screen readout
to appear following the speech output.
phrase by phrase or sentence by sentence.
Among your many circuits. is there one
that could be used or adapted for this
purpose?
G. KAYE
Paxton. IL
The Microvox text-to-speech synthesizer will serve your purpose with some
additional software. The controJJing computer needs a sma11 program to read a
line or phrase from the disk. send it to
the Microvox. wait for the designated
time while the phrase is spoken. and then
print it to the screen. This is a simple job
for the computer, and the Microvox will
speak the line as it is received.
The problem with this concept is that
.the text-to-speech algorithm does not
'handle a11 pronunciations adequately.
This could be handled with a little extra
work by editing the text to correct the
improper pronunciations. using the
methods described in my October 1982
Circuit Ce11ar article.
A more sophisticated system was described in the article "Three Tiered Software and VLSI Aid Developmental System to Read Text Aloud" by Edward
Bruckert. Martin Min ow. and Walter
Tetschner in the April 21. 1983, issue of
Electronics magazine. This system uses
basica11y the same conversion algorithm
as the Microvox, but it has more memory.
a faster processor (MC68000), and tests
against more rules. Write to Digital Equipment Corp. (HL2-I/EIO, 77 Reed Rd.,
Hudson, MA 01749) for information on
availability and price.-Steve

How

ABOUT THE SANYO?
Dear Steve.
I want to buy an IBM PC-compatible system. and the Sanyo MBC 555 looks very
promising. I am having great problems
finding out the extent of the compatibili48
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ty. Scottsdale Systems states that the MBC
555 will run many programs written for the
IBM Pc. while National Computer Products says the MBC will run all software currently available for the Pc. What is the
truth?
Second. does the Sanyo have IBM PCcompatible slots?
SIGNOR SHAFIK

Yonkers, NY
The Sanyo MBC 555 will run a lot of
IBM PC software. The May 1984 issue of
Microcomputing magazine lists 29 programs written for the IBM PC that will run
on the Sanyo. Most of these are business
and word-processing packages. including
dBASE II, Bottom Line Strategist. and
Financial Planner from Ashton-Tate:
Volkswriter from Lifetree: Type Faces
from Alpha Software: and Perfect Filer
and Calc from Perfect Software. Three of
the programs listed in the magazine require double-sided drives, which are not
yet available.
Generally, any IBM PC program that
uses only MS-DOS functions can be expected to run on the Sanyo, but programs that use IBM PC hardware-specific
functions or interrupts defined in the IBM
PC ROM BIOS probably won·t. Unfortunately. there isn't any way to tell which
programs will run except to try them.
An example of the incompatibility is
that the versions of the Information
Unlimited Software Easy-series programs
bundled with the machine won't run on
the IBM PC even though the same programs are available in IBM PC and MSDOS versions.
The sanyo BASIC is somewhat different
from both the IBM and generic versions
of Microsoft BASIC. IBM BASIC programs
will run when none of the IBM hardwarespecific BASIC instructions are used.
Lastly, the Sanyo does not have IBM
PC-compatible expansion slots, but
double-sided disk drives commonly used
in IBMs. like the TEAC 55B half-height
drives, apparently will work.-Steve
VICTOR SOFTWARE
Dear Steve.
Thank you again for your reply to my letter about Ukrainian word processing. I
COPYRIGHT

have taken your advice and purchased the
Victor 9000. I am quite pleased with the
machine. I only regret that the company
has gone bankrupt. Now I am using MultiMate word processing. I also ordered the
Programmer's lbolkit to be able to create
my Ukrainian character set. but I am still
waiting for delivery. Perhaps Vietor will still
be able to come through.
Victor has come out with a special controller board that permits the use of IBM
software. but it costs about 5900. If I had
that much to spend. I would save up a little more and simply get another computer.
Do you know if it would be possible to
connect another drive to the Victor 9000
so I would be able to use either IBM or
Apple software? Perhaps the expense
would not be worth the trouble. In any
event. I would appreciate your advice.
MAXIM M. KOBASUK

Glen Cove, NY
Victor did file for bankruptcy. but the
company is sti11 in business. You may still
be able to get the Programmer's Toolkit
from them. If it turns out that they cannot deliver, you may be able to obtain
the program from United Software Co. of
1l.Jlsa, Oklahoma, a company that specializes in software for the Victor 9000
and other IBM PC clones. There are more
than 100,000 Victor 9000 computers out
there, so there are still interested software producers and distributors. It was
recently reported in InfoWorid that the
Victor dealers have a catalog of 1000 or
so software packages currently available
in the U.S. and about 1500 overseas.
Changing disk drives won't help you
run Apple or IBM software. The drives
on the Victor are mechanica11y able to
read these disks, but the machine has a
completely different architecture from
the Apple II series and would require
either an emulation program or special
hardware similar to the OuadLink board
available for the IBM pc.-Steve
CHEAP LONG DISTANCE
Dear Steve.
In search for a reliable high-speed link
for microcomputers. I read "Communica(continued)

© 1985 STEVEN A. CIARCIA. ALL RIGHTS RESERVED.
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tion Without Wires" in the june 1984 Ask
BYTE. The system you suggest there may
be inexpensive, but it does not satisfy my
requirement of a long-distance, reliable,
and inexpensive link for my IBM Pc. I
believe my best bet would be a high-speed
modem to be used with normal longdistance calls. However, a 1200-bps
modem would yield only about 120 words
per minute. which makes this system very
expensive when one has to pay $1.50 for
those 120 words.
Do you have knowledge of a truly fast.
reliable modem not so expensively
priced? Or perhaps an idea of another
system for a reliable long-distance link for
micros?
Thank you very much for whatever ideas
you can give me.

~col~9.11>s

AL VILLACRES

- ::c:.~~r8M

Quito, Ecuador
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There essentially aren't any longdistance data-communication links meeting all your requirements. Cost is the
problem. Amateur radio is an inexpensive method. but bandwidth restrictions
limit speed, and, of course, you can send
only to other hams.
There is hope in the form of a new service expected to be introduced in 1985
by AT&T. This service, based on pulsecoded modulation. will allow full-duplex
communication at up to 56,000 bps over
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FILE TRANSFERS
Dear Steve,
My problem is trying to swap data files
(mostly, but not entirely, WordStarj from
8-inch double-density disks on an Altos
8002 to either the hard disk or 5 !-i-inch
disks on a TI Professional Computer.
I do not have a modem on either computer. I plan to add one to the TI eventually but don't see much need for one

Table I:
PI

t!r

ull-modem connections.
PI

2

3

3

2

4

5

5
6
20

4
20
6

at present. I still have the Altos up and
running.
10HN W. IUECHTER
East Greenwich. RI
If you have RS-232C serial ports in both
computers and they are located in close
proximity to each other (20 feet or so),
you don't need modems to set up a communication link. Make or buy a cable configured as a null modem, as shown in
table I. You may also need a program to
facilitate data transmission in one or both
computers.
If you are running MS-DOS on your TJ.
yOIl can use the COPY command to copy
directly from the communication port to
a disk file. Simply set up the communication protocol using the DOS MODE command, e.g., MODE COM1:96,n,8,1 to set
for data transfer at 9600 bps, no parity
check. 8-bit words, and I stop bit. See
your DOS manual for other options.
Follow this with the command COpy
COM1: d:filename.ext (you may have to
say AUX instead of COM1 :). The computer will wait for data to come in.
I assume you are using CP/M on your
Altos. Some implementations of CP/M include a similar function in the PIP command. If yours doesn't. you will need a
program to read your files and transmit
the data. An inexpensive one for 8-bit
CP/M systems is MODEM 7. which can be
obtained from CP/M Users Group, 1651
Third Ave., New York, NY 10028.-Steve

MX-SO SUPERSCRIPTS
Dear Steve,
I teach a course in word processing
using the Apple II + and Apple Writer. We
have an Epson MX-80 printer.
Can you please explain to me how to get
superscript numbers for footnotes using
this equipment?
I have called both the Apple people and
the Epson people, and both told me to
contact the other. Help!
BETTYE 10 MARTIN

Atlanta, GA
Certain special characters must first be
sent to an Epson MX-80 to enable it to
print superscripts. These consist of the
ESC(ape) and Control-N characters. They
are simply commands that tell the printer
to change to the superscript print mode.
When using Apple Writer: these characters should be placed immediately
before the text you wish to be superscripted. Of course. you will eventually
wish to turn off the superscript mode.
(continued)
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Inquiry 194

See us at NCC Booth #1732.

Inquiry 377

ASK BYTE

Forecasting and Statistical
Analysis for Professionals

StatPK

This is done by placing the characters
ESC and Control-o at the end of the text
to be superscripted.
To enter the special characters mentioned above, you must use the Apple
Writer Control-V command. This will
cause ESC or any control characters that
you now type to be inserted directly into
the text at the location of the cursor, instead of being interpreted as a possible
command. Control-V must be used since
ESC, Control-N, and Control-D are all
commands to the Apple Writer program
itself Press Control-V again to exit this
special insertion mode.
The characters that must be sent to the
printer to control its various printing
styles can be found in the manual that
came with the printer. The same technique described in the above paragraph
may be utilized to print in elite, emphasized, boldface, or other styles. Simply
insert the correct characters into the text
using the Control-V command.-Steve

M

the proven statistical analysis package
StatPac is convenient. Comprehensive. Inexpensive. Tested in the field for
more than five years, StatPac has been updated, debugged and enhanced.
So it's well established and easy to use. StatPac is the answer for researchers,
statisticians, scientists, and educators. Handles 5,000 cases and 253
variables on astandard IBM PC.

'Df~~C!TM a forecasting tool
I~ for the non-statistician
A combination of data management, exploratory graphics, and over a dozen
forecasting techniques. make Forecast Plus the most powerful time-series
package available. It works fast, accurately and automatically. If you can
read a picture, you can use Forecast Plus!

Forecast .I"'"

Call Now for Free Comprehensive Brochures

~~L~~!~~.~~i~2~~~!~~5423

(612) 866·9022

a

~

1·800·328·4907

OSMOSIS ON THE OSBORNE 1
Dear Steve,
I have installed an Osmosis doubledensity modification in my Osborne I,
Even after. making the circuit-board
changes they recommend, I still do not get
reliable double-density operation, Can
you supply a reference that goes into
detail about the difference between single
and double density?

INSTANT FINANCIAL PICTURE!
Corporate Financial Simulation Model on your IBM PC, XT or AT
with Lotus 1-2-3, Multiplan, SuperCalc, VisiCalc or PeachCalc.
Also available on most CP1M & all Apple
systems. A $6,000 value for $295.

ROBERT E, FALKOSKI

Richland. WA

Bottom11n~ V
A Financial Decision Suppori System - budgeting,
planning, analysis, and five-year forecasting.

FREE! Super Calc Electronic Spreadsheet
with Bottomline V purchase. (OHer expires 8/31/85).
Fill out this card and mail for complete details, or call 1-800·828-7257,
CA only 1-800-523-7201, or 714-476-2842 for UPS COD delivery.

o
o

I
II

o

Send more information
My check for $10 is enclosed. Please send me a (circle one) black and white/color
Demo for my IBM PC.
Please send me Bottomline V for

Spreadsheet

on the
for shipping and handling is enclosed.

computer. My check for $295 plus $5

Name

Title

_

Company

Phone

_

Street

~:ty.

_
State

Zip

~

I
II

L...::.to: ILAR Systems, Inc.· 1300 Dove St., Suite 105· Newport BeaCh,CA9::..,j
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Inquiry 181 for End-Users Inquiry 182 for DEALERS ONLY.

A principal difficulty encountered with
storing data on floppy disks is the
phenomenon of bit shifting, which refers
to the physical movement of the location
of a recorded bit due to the influence of
neighboring bits. If left uncorrected. this
shifting could cause unreliable retrieval
of recorded information. While these bitshifting influences exist on single-density
disks, the effects are small enough to
ignore.
On double-density disks, the effects are
magnified, and the techniques to record
and decipher information must become
more sophisticated. One technique uses
write precompensation logic to adjust
the spacing of the bits as they are written to disk. so thatthey will be evenly
spaced during subsequent read operations. Such logic is usually handled by the
disk-controller circuitry.
An excellent. and very readable, discussion of these techniques, as well as a
source of some practical circuit examples,
(continued)

for the IBM AT • MACINTOSH • MS DOS • CP/M·80 • ROM APPLICATIONS
IBM PCIXT • APPLE" • CP/M·86 • TRSDOS • CROSS DEVELOPMENT

Why Professionals Choose Aztec C

•

AZTEC C compilers generate fast, compact
code. AZTEC C is a sophisticated development
system with assemblers, debuggers, linkers,
editors, utilities and extensive run time libraries.
AZTEC C is documented in detail. AZTEC C is
the most accurate and portable implementation
of C for microcomputers. AZTEC C supports
specialized professional needs such as cross
development and ROM code development.
MANX provides qualified technical support.

•
•

AZTEC CB6/PRO
for the IBM AT and PCIXT
AZTEC C86/PRO provides the power, portability, and professional features you need to
develop sophisticated software for PC DOS, MS
DOS AND CP/M-86 based microsystems. The
system also supports the generation of ROM
based software for 8088/8086,80186, and 80286
processors. Options exist to cross develop ROM
code for 65xx, 8080, 8085, and Z80 processors.
Cross development systems are also available
that target most micro computers. Call for infor·
mati on on AZTEC C86/PRO support for XENIX
and TOPVIEW.
-

POWERFUL AZTEC C86/PRO 3.2 outper·
forms Lattice 2.1 on the DHRYSTONE
benchmark 2 to 1 for speed (17.8 secs vs 37.1)
while using 65% less memory (5.8k vs 14k). The
AZTEC C86/PRO system also compiles in 10%
to 60% less time and supports fast, high volume
I/O.

PORTABLE - MANX Software Systems provides real portability with a family of compatible
AZTEC C software development systems for PC
DOS, MS DOS, CP/M-86, Macintosh, CP/M-80,
APPLE 11+, lie, and IIc (NIBBLE· 4 apple rating),
TRSDOS (BO·MICRO ·5 star rating), and Commo~
dore C64 (the C64 system is only available as a
cross compiler . call for details). AZTEC
C86/PRO is compatible with UNIX and XENIX.

PROFESSIONAL - For professional features
AZTEC C86/PRO is unparalleled.
Full C Complier (8088/8086 ·80186 - 80286)
Macro Assembler for 8088/8086/80186/80286
Linkage Editor with ROM support and overlays
Run Time Libraries - object libraries + source
DOS Lx; DOS 2.x; DOS 3.x; screen I/O; Graphics;
UNIX I/O; STRING; simulated float; 8087 support;
MATH; ROM; CP/M-86
Selection of 8086/8086, 80186, or 80286 code genera·
tlon to guarantee best choice for performance and
compatibility

•

•
•
•

•

Utility to convert AZTEC object code or libraries to
Microsoft format. (Assembly + conversion takes
less than haif the time as Microsoft's MASM to produce MS object)
Large memory models and sophisticated memory
management
Support products for graphics, DB, Screen, & ...
ROM able code + ROM support + separate code and
data + INTEL Hex Converter
Symbolic Debugger & Other Utilities
Full Screen Editor (like Vi)
CROSS Compliers are available to APPLE /I, Macin·
tosh, CP/M-80, TRSDOS, COMMODORE C64, and
ROM based 65xx, and 8080/80851Z80
Detailed Documentation

AZTEC C86/PRO·AT
$500
(configured for IBM AT· options for 8088/8086)
AZTEC C86IPRO-PC/XT
$500
(configured for IBM PCIXT . options for 80186/80286)
AZTEC C86/BAS includes C complier (small model only),
8086 MACRO assembler, overlay linker, UNIX, MATH,
SCREEN, and GRAPHICS libraries, debugger, and
editor.
AZTEC C86/BAS ....................•.•....... $199
AZTEC C86/BAS (CP/M-86)
$199
AZTEC C86/BAS (DOS + CP/M-86).
.$299
UPGRADE to AZTEC C86/PRO ...........•...... $310
$399
C-TREE Database with source
C-TREE Database (object)
$149
CROSS COMPILERS
. Cross Compliers for ROM, MS DOS, PC DOS, or CP/M-86
applications.
VAX - > 8086/80xxx cross. . . . . . .
PDp·11·>8086/80xxx cross

.

$5000
$2000

Cross Compliers with PC DOS or CP/M-86 hosts are $750
for the first target and $500 for each additional target.
Targets: 65xx; CP/M-80; C64; 808O/80851Z80; Macintosh;
TRSDOS; 8086/8086/80186/80288; APPLE /I.

AZTEC C6BK
-

for the Macintosh
For power, portability, and professional features
AZTEC C68K·c is the finest C software deveiopment
system available for the Macintosh.
The AZTEC C68K-c system includes a 68000 macro
assembler, a linkage editor, a source editor, a mouse
based editor, a SHELL development environment, a
library of UNIX I/O and utility routines, full access and
support of the Macintosh TOOLBOX routines, debugging aides, utilities, make, diff, grep, TTY simulator with
upload & download (source supplied), a RAM disk (for
512K Mac), a resource maker, and a no royalty license
agreement. Programming examples are included. (Over
600 pages of documentation).

AZTEC C68K-c requires a 128K Macintosh,
and two disk drives (frugal developers can make
do with one drive). AZTEC C68K supports the
512K Macintosh and hard disks.
AZTEC C68K·c (commercial system)
$500
AZTEC C68K-p (personal system) . . . . .
.
$199
AZTEC C68K-p to AZTEC C68K-c upgrade ....•.... $310

MJ~NX
TRS 80 RADIO SHACK TRS DOS is a trademark of TANDY.
APPLE DOS MACINTOSH is a trademark of APPLE.

Inquiry 219

Mac C·tree database. . .
.
$149
Mac C·tree database with source.
.
$399
Lisa Kit (Pascal to AZTEC C68k object converter) .. $ 99

AZTEC C65
- for tha APPLE /I
..... The AZTEC C-system is one of the finest softwere
packages I have seen..... NIBBLE review, July 1984.
The only commercial C development system available
that runs native on the APPLE 11+, IIc, and lie, the
AZTEC C65 development system Includes a full floating
point C complier compatible with UNIX C and other
MANX AZTEC C compliers, a 6502 reiocatlng assembler, a linkage editor, a library utility, a SHELL development environment, a full screen editor, UNIX I/O and
utility subroutines, simple graphics, and screen func-

tions.
AZTEC C65 (Apple DOS 3.3) ....
AZTEC C65/PRO (Apple DOS + ProDos) .
(call for availability)

. ... $199
.... $350

AZTEC C II/PRO
-

for CP/M·80
The first member of the AZTEC C family was the
CP/M·80 AZTEC C complier. It Is "the standard" compiler for development on CP/M-80. The system includes
the AZTEC C II C complier, an 8080 assembler, a linkage
editor, an object librarian, a full library of UNIX I/O and
utility routines, CPIM-80 run time routines, the SMALL
library (creates modules less than 3K In size), the fast
linker for reduced development times, the ROM library,
RMAC and M80 support, library source, support for
DRl's SIDIZSID symbolic debugger, and more.
AZTEC C II/PRO
AZTECCII/BAS....
.
C·TREE Database with source
C·TREE Database in AZTEC object form

AZTEC
-

$349
$199
.. $399
$149

ceo

for TRSDOS (Radio Shack Model III & 4)

""ve had a lot of experience with different C compilers,
but the Aztec C80 Compiler and Professional Deve/op·
ment System is the best "ve seen." 80·Micro, Decem·
ber, 1984, John B. Harrell III
This sytem has most of the features of AZTEC C II for
CP/M. It is perhaps the best software development
system for the Radio Shack Model III and IV.
AZTEC C80 model 3 (no floating point)
AZTEC C80 model 4 (full)
AZTEC C80/PRO (full for model 3 and 4). .

$149
.$199
. .. $299

To order or for information call:

800·221·0440
(201) 530·7997 (NJ and outSide U.S.A.). Or write: MANX
SOFTWARE SYSTEMS, P.O. Box 55, Shrewsbury, N.J.
07701.

SHIPPING INFORMATION • Standard U.S.
shipment Is UPS ground (no fee). In the U.S.
one day shipment is $20, two days is $10.
Canadian shipment is $10. Two days ship·
ment outside the U.S. is by courier and is
freight collect.

For Technical Support
(Bug Busters) call: 201·530-6557
JULY 1985 • BY T E

\

53

Inquiry 366 for End-Users. Inquiry 367 for DEALERS ONLY.

ASK BYTE

A "Wireless file transfer" package forthe IBM PC® to Apple II
and back. APPLE TURNOVER is a firmware board which
fits into any slot in the IBM PC and some compatibles. NO
modems, NO serial links, NO hassles, NO problems. APPLE
TURNOVER will format Apple CP/M® and Apple DOS 3.3
disks. Leave your IBM and Apple computers where they are.
Si mply bring you r Apple disk to work and transfer your file to
a PC-DOS disk. Allows for modifications to text and data
files. It's a simple, inexpensive, high performance alternative
to complicated serial links and modems.
T

•

T

•

T

"NEW!" APPLE TURNOVER • version 2.0 will read, write
and format PRO-DOS and Apple P-System Too.
See your dealer or call
for information:

(213) 938-0857
Innovation in microcomputer products

6022 W. Pico Blvd .. Los Angeles. CA 90035

can be found in Microcomputer Interfacing by Harold S. Stone (Addison-Wesley.
1982). Another reference that discusses
aspects of the disk-recording process and
that may help you is "IBM Compatible
Disk Drives" by Jefferson H. Harman,
which appeared on page 100 of the October 1979 BYTE.
Manufacturers' service manuals for disk
drives often discuss the theory of operation and outlirre the necessary timing
considerations for the disk drive and
computer. These manuals can usually be
obtained from the drive manufacturer's
field offices. -Steve

VIC·20-CONTROLLED ROBOT
Dear Steve,
I tried to interface a simple robot J made
to my VIC-20 via the communications
port. The robot is run by small DC motors,
Where can I find information about the
software needed to control pulses from
the port (what to poke and where) and the
hardware needed to convert these pulses
to a current and voltage to drive the
motors? Thanks for any help that you can
provide.
MICHAEL LEVIN

Swampscott. MA

VIA WEST

DATA SWITCHES
MAKE ANY PC SYSTEM
MORE PRODUCTIVE.
With a touch of a button. these data transparent switches let you switch from dot
matrix to letter-quality printing. Or. two
computers can share modems. printers.
plotters. networks. terminals. etc. Serial or
parallel models available. Saves time and
frustration of plugging and unplugging
cables. No power required. Just plug into
your system. You'lI wonder how you ever

got along without them. And the price is
right. Wite or call for factory-direct
shipment.

DSS S42 00 •

XSS 555 00 •

RS232 Applications

We also stock a complete line of cables and
connector adapters.
RS232 Applications

IN ASK BYTE, Steve Ciarcia answers questions on
any area of microcomputing, The most representative
questions received each month will be answered and
published, Do you have a nagging problem? Send
your inquiry to
Ask BYTE
c/o Steve Ciarcia

I-Io-~~:E~
PLOTT<"
TERMINAL

N£N<>RK

CRT

DSP S4900 •

Centronics Compatible

An excellent series of articles by Joel
Swank on interfacing to the VIC-20 ("The
Enhanced VIC-20") appeared in the
February through May 1983 issues of
BYTE. This series should give you the
necessary information about the VIC-20
and how to interface to it, You should
also read my article on page 105 of the
December J984 BYTE, "Build the Power
I/O System," for information on how to
connect real-world peripherals to a
system, This article will give you a good
understanding of optoisolators, which
should be used in computer real-world
applications.-Steve.

XSP 56900 •

POB 582

'Shipped freight-collect. Add S4.00 per product
for postpaid delivery Checks. Visa and MasterCard

uu, WEST, ~flC.
"The Interface Company"
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accepted. Ouantity discounts available. IV. residents add 7%. Dealer inquiries invited.

534 North Stone Ave.. Tucson. Arizona 85705
To order by phone. call

(602) 623-5717
Inquiry 372

Glastonbury, cr 06033
Due to the high volume of inquiries. personal replies
cannot be given, All letters and photographs become
the property of Steve Ciarcia and cannot be returned,
Be sure to include "Ask BYTE" in the address,
The Ask BYTE staff includes manager Harv
Weiner and researchers Bill Curlew, I..1lrry Bregoli,
Dick Sawyer, Robert Stek. and Jeannette Dojan,

m~cabteS,
and enhancement boards) and add your:
rot and disk drives. Or buy just the parts YW<
your project Either way, all series 286AT
hardwMe and software K.f compatible.
But you won't be on your own. The ADTEK S
286AT comes with illustrated, step by step instructionS':
that even a beginner can follow. (Some basic knowledge of electronics will be helpful.) With just a few
simple household tools you can put your new computer together in a saturday afternoon. And you'll feel
confident about your SERIES 286AT' because every
ADTEK product is protected by a full, one year factOlY
warranty.

COMBINE POWER AND
ENHANCE YOUR PC..AT
Quadram introduces the smart way to enhance your IBM PC-AT. Quadmeg-AT and
Quadport-AT. Smart because Quadmeg-AT and Quadport-AT make the most of your AT
system today and expand to meet your system's growing needs in the future.
Quadmeg,AT comes socketed
for memory expansion from
128K to 2 Megabytes. Harness
this power to create megabyte,
sized RAM drives, access

QUADMEG--ATTM

Advance to 4 Megabytes

Both cards filled give
Quadmeg,AT a powerful
4Mbyte capacity.
Quadmeg,AT delivers
the power you need to
take full advantage of the
AT's capabilities.

When you need more than
2Mbytes, Quadmeg,AT adapts
with two Quadmeg,AT
Expansion Cards. Each packs
S12K or 1Mbyte extra RAM.

Maximum Performance in
Minimum Space
Quadmeg-AT and Quadporc-A T fit
snugly side by side to deliver a powerful
4Mb RAM and multiple I/O expansion in just two AT expansion slots.

greater amounts of informa'
tion, and process data faster
and more efficiently than
ever before. Plus, with
"split memory mapping;'
Quadmeg,AT lets you expand
the AT's base system memory
to 640K without buying a
space,wasting 128K card.

Add a Second
Quadport
Two Quadporr-ATs give
your A T system a toral
of 2 parallel POTtS and
10 serial POTtS. Add
peripheral devices or
workstations for the
ultimate in PC-AT
performance.

IBM PC·A T is a regIstered trademark of
International Business Machines Corporation.
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I

EXPANDABILITY TO
THE SMART-WAY
_.I.
a
QUADPORT..ATTM
Quadport-AT combines a
parallel printer port and a
serial port to give your AT the
features found on
IBM's Serial!
Parallel Adapter.
But at a lower
cost and with •

built-in expandability. Connect
printers, plotters, modems,
and other devices for increased
productivity.

Advanced Port Expansion
As your AT becomes the
center of a high-performance
LAN or growing multiuser, multi-tasking system,
snap on the optional
Quadport-AT Expansion
Kit and add 4 more serial
ports to your system. The
Quadport-AT Expansion
Kit comes with software
to access these ports,
making it easy to add
shared peripherals or
workstations.

Enhance the smart way
with Quadram.
For basic AT expansion,
Quadmeg-AT and Quadport-AT
work together to provide 128K
memory expansion, a serial port,
and a parallel port.
Then, as your system
grows, Quadmeg-AT and
Quadport-AT give you up to
4MB RAM, 1 parallel port,
and up to 5 serial ports in just
two PC AT expansion slots.
Only Quadram combines so
,much power and expandability.
That's PC AT enhancement
the smart way.

Features
Quadmeg-AT: RAM
expansion from 128K to
2Mbytes. Expandable in SI2K
increments. Split memory
mapping assigns 128K or 384K
to base memory.

Expansion Cards: Two cards
available. Each comes with
SI2K or IMbyte RAM
installed.

Total RAM Capacity:
4Mbytes.

QuadMaster-AT Software:
RAM Drives and Spooling for
extended memory.

Quadport-AT: Port expansion
with 1 Centronics parallel port
and 1 RS-232C serial port.

Quadport-AT Expansion Kit:
(optional) 4 RS-232C serial
ports. Software to access ports.

For a free demonstration visit
the Quadram dealer nearest
you. Or, for information, write
us at 4355 International Blvd.,
Norcross, Georgia 30093

(404) 923-6666.

Q~.
Inquiry 293
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C·L·U·B·S

• THE SILENT SPEAK
A quarterly newsletter about
electronic aids for the handicapped. Current Expressions.
contains letters written with
the aid of special computers
from victims of otherwise
disabling diseases. Profiles,
a calendar of events. new
products, and advertisements all relate to easing
communication for the disabled. Article submissions
are welcome. Contact
Susanne Shealey. Current Expressions. Prentke Romich Co..
1022 Heyl Rd.. Wooster, OH
44691. (216) 262-1984.
• DRBBS FREE FOR ALL
The DRBBS Technical
Bulletin Board System at
(402) 896-3537 is free to all
personal computer users 24
hours a day at 300 or 1200
bps. General messages. electronic mail. on-line information. public-domain file
transfer. and special-interest
sections are featured, Call
the BBS or contact J
Winslade. DRBBS Technical
Bulletin Board System.
14725 Emiline St.. Omaha.
NE 68138. (402) 895-1379
• SEPARATE BUT EQUAL
The Federation of Computer
Users in Medicine (FOCUSMD) and the Federation of
Computer Users in Dentistry
(FOCUS-DDS) are two separate organizations staffed by
qualified volunteers and run
by the same nonprofit institution Each group welcomes prospective health
professionals who use computers. The annual membership fee of $ I00 for each
group includes a newsletter..
Each group maintains a consultant registry for which applicants must pay an additional fee to cover the cost
58
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of testing. Separate seminars
are scheduled the first Sunday of each month across
the country; nonmembers
pay $10 to attend. For locations and membership services, contact Specific
Technology Center. POB
15579. San Francisco. CA
94115. (415) 626-4600
• ACTRIX IN ACTION
Actrix Users Southeast supports users of the Actrix
computer and its built-in
software. A newsletter is
available. as are purchase
discounts and updates. Contact Irv Koch. 1954 Stanton
Rd .. EastPoint. GA 30344.
(404) 767-7360
• FRIENDS IN THE SE
People on the Southeast
AM IS bulletin-board service
are on line 24 hours a day
to answer questions about
Atari, Macintosh. and Radio
Shack computers. The BBS
at (704) 541-3306 carries
Newsoft news net. and plans
include a national usergroup listing Contact
Southeast AMIS. POB 1041.
Matthews. NC 28106.
• TWO SYSTEMS GROUP
The benefits of joining the
MicropolislVector Graphic
Users Group (MUG) include
a monthly newsletter. library
disks of public-domain CPIM
and MS-DOS software. and
directions for obtaining
parts. service. and commercial software for Micropolis
drives and Vector Graphic
systems, The annual mem-

bership is $18. Contact Buzz
or Lynn Rudow. Micropolisl
Vector Graphic Users Group.
604 Springwood Circle.
Huntsville. AL 35803. (205)
881-1697
• SIG FOR CPIM
The Wayne County CPIM
Support Group (WCCPMSG)
of Williamson. New York.
sponsors training programs
in CPIM applications software. Members' interests include BASIC programming.
databases. and word processing at all levels,
Computer-literacy lectures
are open to the community.
Club members meet at 7
p.m. on the second Wednesday of each month at the
Williamson Public Library.
Contact the WCCPMSG. POB
34, Williamson. NY 14589.
• COMMODORE IN NW PA
The main chapter of the
North Coast Commodore
Users Group (NCCUG) of
Erie. Pennsylvania. meets on
the third Thesday of every
month. The Edinboro
chapter meets the first
Thursday of every month.
Both chapters enjoy the
privileges of a publicdomain library. a monthly
newsletter. discounted blank
disks. and special-interest
groups. An annual membership is $20; a subscription
to the newsletter is an additional $6. Contact the
NCCUG. POB 6117. Erie. PA
16512. (814) 866-1625 for
the Erie chapter or 398-8146
for the Edinboro chapter.

CLUBS & NEWSLETTERS is a forum for letting BYTE readers know what
is happening in the microcomputing communit/:l. Emphasis is given to elec-

tronic bulletin-board services, club-sponsored classes. communit/:l-help projects.
field trips. and other activities. We will continue to list new clubs and newsletters. Allow at least four months for /:lour club's mention to appear. Send information to BYTE, Clubs & Newsletters. P03 372, Hancock, NH 03449.

• SCAN THE MBC
The Sanyo Canadian Users
Group. devoted to the Sanyo
MBC 550/555 computer.
welcomes American participation. Members maintain a network for resource
sharing. a public-domain
software exchange library.
and a newsletter. SCAN lines.
A BBS is planned. Contact
Eric Lillius. Sanyo Canadian
Users Group. Box 210 Mountain St.. Haliburton. Ontario
KOM ISO. Canada. (705)
457-2774.
• COMPUTER FILE
BLUEGRASS STYLE-The
Central Kentucky Computer
Society produces a monthly
newsletter. Computer File. containing ads and articles. a
calendar. and membership
information. Membership is
$20 annually. Contact the
Central Kentucky Computer
Society Inc.. Suite 100.
Security Trust Building. lexington. KY 40507.
• AN INDUSTRY FIRST
The International MIDI
Association (IMA) is a nonprofit organization dedicated
to promoting musical-instrument digital interface (MIDI)
and music/computing interfacing. An electronic library.
a database. and a newsletter. The IMA Bulletin. containing MIDI-related product
and news announcements
are included with IMA membership. Contact the International MIDI Association.
4128 Wilkinson Ave.. Studio
City. CA 91604. (818)
505-8964
• BIRD IN HAND
The Robin Owners' Group is
for users of the DEC VT-180.
A software library is main(continued)

Why did blli,E lam. ™
and OUBl.,TM - two of the
largest and most respecte
distributors of Quality IBM
PC peripherials - both
license the ALR Challenger!
as their PC AT
multifunction card?

-

CLUBS & NEWSLETTERS

tained, and a newsletter contains members' contributions, product reviews, and
programming ideas. Contact
Jim O'Connor. Robin
Owners' Group, POB 492,
Rollinsford, NH 03869-0492
• NEW FIG FORMS
Members of the Central
Arkansas FORTH Interest
Group (CAFIG) meet twice
monthly at the National
Education Center at the
Arkansas College of Technology in Little Rock. For
more information, contact
Gary Smith, POB 7668, Little
Rock, AR 72217, (501)
227-7817

.....---------....

~

For the same reason that
many Computerlands, OnLine Computer Centers
and Entre' Computer
stores have become
dealers for Advanced
logic Research's
Challenger!

Advanced Logic Research Offers:
• $375 for the standard Challenger!
•
•
•
•

*

Quality and Reliable Products
Friendly Responsive Technical Support
Maximum Price/Performance Ratio
Product Features:
4 Mega bytes memory (128K standard)
4 Serial Ports (1 standard)
1 Printer Port Standard
1 Game Port (Optional)
VSpool Standard

*$225.00 less than AST's similar product
Advanced Logic Research, Inc.
15455 Red Hill Ave., Suite B, Tustin, CA 92680
(714) 832·7808
basic time and Quble' are registered trademarks of Basic
Time, Inc., AST is a registered trademark of AST Research. Inc.
VSpool copyright of Rlmos Systems.
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• FOR THE PEOPLE
Users of the Kaypro 16 can
join a special-interest group,
SIG-16, sponsored by the
National Kaypro Users
Group (NATKUG) The
NATKUC 4 Bits x 4 National
Newsletter is produced for
users of the IBM-compatible
Kaypro. Membership in
SIG-16 is 515 a year; membership in People's Computer (NATKUG) is 512 annually. Contact Steven
Bender. People's Computer
(NATKUG), POB 28360,
Queens Village, Y 11428,
(212) 776-2909.
• PAIR AND REPAIR
Users and owners of the
Otrona Attache computer
can find a listing of repair
centers and users groups
from the Boston Computer
Society (BCS). A 524 annual
membership entitles you to
receive both the Otrona
monthly newsletter and one
other BCS newsletter. Contact the Boston Otrona User
Group, I Center Plaza,
Boston, MA 02108.
• MEET FOR FREE
Participants of the North
jersey TRS-80 Users' Group
discuss TRS-80 computers,
programming techniques,
and programs. The group
meets at 7:30 p.m. on the
second Friday of the month

Inquiry 19 for End-Users.
Inquiry 20 for DEALERS ONLY.

at Fairleigh Dickinson
University in Teaneck, New
Jersey. Dues are not collected. Contact Dr. Howard
Silver, Electrical Engineering
Department, Fairleigh Dickinson University, Teaneck, Nj
07666.
• SINGLE USERS
The Sytek Network Users
Group (SNUG) encourages
communication between
owners and users of Sytek's
LocalNet products. Funded
by membership dues, the
club meets informally once
every nine months. Contact
Greg Scott, lektronix Inc..
POB 500, MS 50-454,
Beaver.ton, OR 97077, (503)
627-5007.
• FRENCH FIDONET
A Fidonet BBS in Paris,
France, is available at 300
full CCITT on 18764,5.6,7.
The team of ARTS, a nonprofit organization, is composed of people involved in
radio, video, videotex, and
teleservices. Contact ARTS,
POB 100, 94123 Fontenay
Sous Bois, Paris, France.
• MINNESOTA MEETINGS
The Central Minnesota Users
Group convenes in St,
Cloud, The general meetings
are not limited to a specific
brand of computer but are
followed by special-interestgroup meetings. Information
on public-domain software is
available, Contact Lee
Larkey, Central Minnesota
Users Group, Rt. I. Box 106,
Avon, MN 56310, (612)
356-7402
• A WORD EVERY
QUARTER-A word-processing newsletter, The Quarter/!:!
Report. is devoted to the
latest in word processors,
issues for businesses concerning word processing,
and research information.
The introductory subscription rate is 530 a year. Contact The Quarterl!:! Report, POB
1060, Mercer Island, WA
98040 •
Inquiry 14_
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In the 92 seconds it
find anyfile you need

Ampex 20 MB hard disk with 25 ME tape backup.
'"PC Megastore is a trademark of Ampex Corporation "IBM-PC is trademark of International Business Machines. t Apple II and lIe are trademarks of Apple Computer.
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takes to read this ad,
onour backup streamer:

C) In the 1 hour, 4 minutes other streamers take, you could
call your broker. Linger over coffee. Wade through the Wall Street
JournaL 0 And read this PC Megastore™ ad too. G So take the time.
You'll more than make it up with a PC Megastore hard disk and tape
hooked to your IBM-PC* or compatible, Apple II or IIet because all the files
you need-both current and archive-will always be right where you need them.
G) Just a keystroke away. 0 The secret? Only Ampex backs up a 20 MB hard disk
with another 25 megabytes* of addressable storage-a unique, bootable streamer with
cache memory. That not only means you can address a file in 92 seconds, you can
backup files offline just by touching a couple of buttons. E) Without tying up your
computer. 0 Your time. C) Or a small fortune in floppies. (In fact, our 45 megabytes of
available storage cost about half the price per MB of other hard disks.) So consider
your time, money and convenience. 0 And our quality. The PC Megastore system is
backed by a full year warranty from Ampex, a company known for manufacturing
quality computer peripherals for over 20 years. Q Take a moment Contact: Ampex Computer Products Division, Marketing Communications, 10435 N. Tantau Ave., Cupertino, CA
95014.800421-6863,213 640-0150 in CA We'll give you a dealer's name so you can buy a
PC Megastore system. G)Then in no time at all,
make up for the 92 seconds you spent reading this ad.

YOU'IlAM PEX
Ampex Corporation' One of The Signal Companies

0

'PC Megastore is upgradeable and comes in four models: 20 MB with 25 MB tape, 10 or 20 MB disk, or 25 MB tape.
Inquiry 31
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Before you buy a personal computer for your business you should
ask yourself two essential questions.
One: What do you need today? Two:
What will you need tomorrow?
The AT&T PC 6300 is the answer
to both. Thday, you'll get a high performance computer that's competitively priced. A computer that not
only runs the broadest selection of
software available, but has the power
and speed to make the most of it. A
computer with superb graphics in
monochrome or color. And a high resolution screen that's easy on the eyes.
For tomorrow, you'll get a computer with the future built in. With its
modular architecture and seven expan-

That's a commitment from A'nl'r.
And the ATl:T PC, the computer with
the future built in.
For more infonnation, call your
AT&T Account Executive, visit an
authorized AT&T dealer, or call

1-800-247-1212.

sion slots, it's ready now to work with
future technology, and meet your
future needs. From additional power
to multi-tasking capabilities, even to
features yet to come, it can be easily
enhanced as time goes by.

AT.T

The right choice.

B'O'O'K

PERSONAL COMPUTERS
AND SPECIAL NEEDS
Frank G. Bowe
Sybex
Berkeley. CA: 1984
171 pages, $9.95

ASSEMBLY COOKBOOK
FOR THE APPLE IIIlIe
Don Lancaster
Howard W. Sams & Co.
Indianapolis, IN: 1984
368 pages, $21.95

DIGITAL IMAGE
PROCESSING:
A PRACTICAL PRIMER
Gregory A. Baxes
Prentice-Hall
Englewood Cliffs, NJ: 1984
192 pages. $14.95

1985 PROGRAMMER'S
MARKET
Brad M. McGehee, editor
Writer's Digest Books
Cincinnati. OH: 1984
343 pages, $16.95

PASCAL APPLICATIONS
FOR THE SCIENCES
Richard E. Crandall
John Wiley & Sons
New York: 1984
256 pages, $16.95

PERSONAL COMPUTERS
AND SPECIAL NEEDS
Reviewed by John Wilke

I

n 1977, a group of activists with a variety of
disabilities staged a symbolic sit-in at the Department of Health, Education. and
Welfare to demonstrate support for a bill frequently called
"the civil rights act for the disabled:'
Since that legislation became law, engineers and city
planners must design public buildings that are accessible
to all people. The young man who led the HEW demonstration and lobbied successfully for the new law has
turned his attention to overcoming another set of barriers:
software, computers, and communications equipment
that. by design. shut out the disabled.
Frank G. Bowe is quick to point out in Personal Computers
and Special Needs that just as new technology is beginning
to make it possible for disabled individuals to not only
communicate more effectively but also pursue meaningful employment in the information industry, there is a lack
'LWSTRATED BY JAMES ENDICOTT

of physically compatible
and affordable computer
") interfaces. This paradox is
, an underlying theme in
Bowe's' book, a survey of
personal computer peripherals and communications
prostheses available to people whose hearing or vision
is impaired or who are unable to manage normal movement.
Bowe takes what might have been little more than a
listing of the latest in speech synthesizers and keyboard
emulators and peoples it with firsthand accounts of how
the devices are making life more productive for disabled
people. Unifying this effort is his concern that with the
transition to an increasingly information-based economywith its obvious promise of fuller participation for the
disabled-the danger remains that a new set of barriers
will prevent them from participating.
The book, then, addresses both how-to and why. It was
written first for the nearly 30 million Americans who might
t

(continued)
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benefit from the use of microcomputers for writing.
"reading." and "hearing" or handling the everyday tasks
that can be daunting for even the most determined disabled person. Bowe offers handicapped people and their
families. teachers. and friends a practical gUide containing prices. sources. and descriptions of scores of specialized interfaces designed to close the gap between
disabled people and their computers. These details weave
through the text and are then gathered together in an appendix for quick reference.
The products Bowe surveys range from speechrecognition units and speech synthesizers to optical text
readers and software such as Logo (used increasingly by
educators for their dyslexic and developmentally disabled
students). The Information Through Speech Unit (from
Maryland Computer Services Inc.. Forest Hill. Maryland).
for example. allows the blind aural access to the popular
NEXIS and LEXIS databases. Bowe explores the state of
the art in optical character recognition: an extraordinary
unit that can scan almost any printed text and read it aloud
in synthesized voice. The $29.000 machine (from Kurzweil
Computer Products. Cambridge. Massachusetts) is clearly beyond the fiscal reach of most people. but Bowe
reports that engineering advances will bring prices down
dramatically on similar units.
Beyond just describing various adaptive products. Bowe
visits with people using these interfaces every day. letting
them describe in their own words the frustrations and joys
the new technologies bring.

will respond to these concerns. Toward this goal of making manufacturers more aware of the difficulties of the disabled. last year the author conceived and carried out a
conference on computer accessibility. under the auspices
of the White House Office of Private Sector Initiatives. The
conference. which Bowe describes briefly. brought
together experts on the needs of the disabled with
representatives from AT&T Bell Laboratories. International
Business Machines. Apple Computer. 'landy. and
Honeywell. Approaches to enhancing accessibility involved relatively simple accommodations. including the
introduction of standard ports for adaptive interfaces.
Some companies expressed concern that the computer
market is too fast paced and competitive to meet the
needs of such a small market segment. Bowe answers with
convincing demographic data suggesting potential market
opportunities for firms willing to respond to the specialneeds buyer.
Bowe's excitement when he considers what microcomputers might mean for the disabled in the not-too-distant
future illuminates his book. Within a decade. Bowe
believes. affordable computers will be able to "hear"
speech in real time and print out what is being said. "As
someone who has not heard a word in three decades:'
he explains. "this prospect fills me with a wonderful sense
of anticipation:'

John Wilke covers technology and telecommunications for Business
Week (Suite 1200. I 120 Vermont Ave.. Washington. DC 20005).

THE ROLE OF COMPANIES

Despite such adaptations. much of the promise of the new
technology remains to be realized. Bowe points out. This
is true in part because companies working on devices to
help the disabled must overcome discouraging diseconomies of scale. producing their wares for just a small
slice of the market. Indeed. he laments. many of the most
significant technological advances come not from research
meant to make computers more accessible to handicapped people but from industry efforts to develop talking vending machines. say. or devices allowing a businessperson to dictate letters without a secretary.
Another problem. Bowe writes. is that use of the adaptive systems now available is often hampered by incompatibility with popular applications software. Most of the
software designed for disabled people is limited to addressing a specific need. such as keyboard emulation for
people with severely limited mobility. But this software
frequently does not then work with widely used software
such as spreadsheets and word processors. which are
often "locked" to prevent modification. For example. the
popular Echo II speech synthesizer (from Street Electronics. Carpinteria. California) does not yet work with such
protected programs as MicroPro's WordStar. Hardware.
too. must often be altered to function with special devices
for the disabled.
Bowe is optimistic that at least some computer makers
66
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DIGITAL IMAGE PROCESSING: A PRACTICAL PRIMER
Reviewed by Richard J. Cass
n the preface to Digital Image Processing: A Practical Primer.
Gregory A Baxes states his intention to provide "an
elementary overview of digital image processing at a practical leveL" On a technical level. he succeeds admirably.
The book is a sound and detailed introduction to the concepts and practices of processing images using digital
computers. An entire section on the hardware considerations related to image processing would be helpful for
those who are interested in designing and configuring
systems for digital image processing. A practical advantage of this book is a section that contains entries for each
of the most commonly used digital image processing operations; a catalog format makes this section most useful
as a reference for the beginner and the experienced
reader alike.
In part l. the author defines image processing in general
and discusses methods of image processing other than
digital. such as optical and analog. He also details the
historical development of digital image processing. from
the early I960s and the space program's attempts to
gather pictures of the moon's surface to the later work
done by NASA in the Mariner and Pioneer projects. Baxes

I

(continued)

Other people make modems for telecommunications.
But our new Courier 2400 111 modem is made for business. This modem modem transmits. over the phone.
240 characters a second, enabling you to upload or
download data at twice the speed of a 1200 bps
modem. You'll cut phone costs, save precious hours
and increase productivity.

line monitoring. Courier can test itself
in both answer and originate modes,
and automatically adjusts from 2400
bps to 1200 or 300 bps. And a powerful
automatic equalizer assures nearly
perfect performance on every call.

The Courier 2400 features auto-dial and auto-answer
... and is fully CClTT and Bell compatible. It responds
to the full AT command set. allowing you to use any
of the popular telecom software packages, including
Telpac 11l by USRobotics, Crosstalk"', PC Talk Tll ,
~~==~~
Smartcom TIl and many
others. And the entire AT
command set and 5-register
functions are displayed on
"help screens" and again
summarized for you on the
underside of the unit.
Courier 2400 is accom".,,~
modating in other ways too.
It lets you know the length of each call, tells you (on
screen) the status of a call in progress. and even features an adjustable speaker to provide audio phone

At $699, you'll not find more ItlOdem for
the money. If you prefer an internal
• slot modem for IBM-PC and compatible
ftI
........uoo'" computers, our new Microlklk 2400
will deliver the same superior performance at the
same affordable price.
And to get the most
out of either Courier
or Microlink. ask for
new, improved Telpac
telecommunications
software with easy to
use windows.
We set out to build
...... , - the best modem on the market. Now, it'$ready. Once
you try Courier or Microlink. we think you'll agreewe're not exaggerating one bit.

............

,.--

(It:

The InteftJceat Choice
In Data Commoaicatlons.
inquiry 36T

U.s. RoboIIca, Inc.

8100

Phone: (312) 733-0497 0taIde. . .: 1-8lJO.D111 USA TeIlIx:e60-1864130

Inquiry 166

HARMONY VIDEO & COMPUTERS
2357 CONEY ISLAND AVE. BROOKLYN. NY 11223
800·VIDE084 OR 800·441·1144 OR 718·627·1000
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PANASONIC 1091
$241.99

IBM PC 256K
$1309.95
STAR SG 10
$212.50

APPLE 2E wlDRIVE
$819.95

"PRINTER SPECIALS"
Brattler HA1S Xl
Brother HR 35
Citizen M$P 10
CItIzen MSP 15

328
738
2<l6

...

Corona Laser
Daisywflter
Epson 1.X80
Epson AX 80 FT +
Epson AXeD
Epson AX 100
Epson FX 80
Epson JX80
Epson FX 100 +
Epson LQ 1500

248'

728

2'8

,...

248
368

....
323

51'

8'0
2749

HP laser Jet

Juk16100 Televldeo
Mannesman 5Plfl18O
NEG 2050
NEG 3550
NEG 7730
NEG 8850
Nee p3 01 p2

Okldala 92
Okidata 93
Okldata 192
Okimale 10
Olympai Compact 2
Olympai fO
Panascnic KXP 1091
Panasanic KXP 1090
PanasonlC KXP 1092

1309

PC XT
2787
IBM Drive
189
AST Sill Pack
209
Tailor... 25 Meg
2496
Quad Board
219
Keytronlcs
129
Handll
269
Hercules Cotor
140
Hercules Monochrome 278
Paradise Graphics
250
Paradise Multi Display
271
STB Graphics -+ 2
2....
Tecmar GraphicS
"27
Tecmar Captain
189
Persys! Monocard
162
Bernouli Ball
1935
10 Meg Drive
593
Joystick
26
Tandon 100·2
119

ZENITH
Zenllh PC 2150
Zenith PC 15152
Zenith PC161·52

1619
2057
2204

2E wlDISk Drive
Apple 2C
Imagewrlter
Addl Drives

819
879
468
!rom 119

ATARI
800 Xl

83

1027 Printer
1050 Drive
Indus. DrIve
1025Prlnler
Koala Pad
PrmlerliF

224
146
215
141
32
47

449
379
275
209
3047

SlarSD10
SIarSD15

318
.,,

Slar SA10

457

Slar SAIS
Slar SSW

567
871

Silver Reed Exp 550
Sliver Reed Exp 500
Silver Reed EllP 770
Toshiba 1340
ToshIba 351

&50

361
326
122
127
89

515
1113

Amdek 300 Green
Amdek 300 Amber
310 Amber
Color 300
Color 500
Color 600
Color 700
Color 710
Prlnclon HX12
Prine ton Mall 12
Taun 122A
Tall.n 420

112
109
146

205
333
374
399
499
419
156
135

380

SANYO

800·441·1144

MBC 775

598
864
16&4

COMMODORE
Commodore &4
154\ Disk Drive
1702 Monitor
MPS802
InduS DrIve

moves on to an overview of some of the more recent
business applications that have been made possible by
image processing. including factory automation and computer graphics.

364
234

55005
5550 S

MODEMS
Hayes 1200
Hayes 1200B
Hayes 300
Mlcromodem 2E
Novallon J·C3t

Panasonlc KXP 1093
Panasonic XKP 3151
Powertype
Star SGlO
StarSG1S

MONITORS

APPLE

IBM
PC 256K

3-..177
609
979
1812
1383
707
309
559
333
125
338
297
242
167
333

145
171
175
182
224

11ems reflect cash dlscounl For your DrOlectlon we check for stolen credll cards

THE IMAGE

Part II covers the characteristics of the digital image-how
it is formed. how brightness and resolution affect the way
the image looks-and explains such terms as digitizing.
pixel. frequency. and frame rate. One chapter concentrates
on the image histogram. a tool used to measure and
assess digital images. The histogram provides a graphic
representation of the contrast qualities of the digital image
by plotting the number of elements in an image against
their brightness levels. Manipulating an image's histogram
can affect the image. as the author demonstrates.
Baxes discusses the concept of "point processing:'
where each element of an image can be modified by a
mathematical or logical process to create a new image.
He also discusses operations such as contrast enhancement. corrections for photometric and geometric distortions. and applications for these techniques in graphic arts.
as well as the fundamentals of processing picture elements
in group relationships.
The chapter on image data handling describes. in great
technical detail. the major functions that a hardware system must accomplish. Baxes provides examples of hardware specifications from several manufacturers to illustrate
the types of hardware used to perform these functions.
Digitization. storage. display of images. and the internal
interface between where the memory is stored and the
hardware image processor. as well as the system's interface to the host computer. are covered. The author goes
into the mechanics of the hardware device that actually
processes the digital image data. with block diagrams and
product-specification sheets. He discusses the characteristics of single- and dual-pixel point processors. group
processors. and frame processors.
IMAGE PROCESSES

HERE'S
THE
BEEF!
MAINFRAME TAPE SUBSYSTEM
FOR THE IBM PC/XT/AT
WITH FREE BACK-UP
All the data your PC could possibly consume from corporate,
commercial and proprietary data bases. With 9- track V. "
IBM compatible tape you have a universally acceptable
medium which provides for worldwide data interchange.
Automatic tape loading. High-speed hard disk back-up FREE
• Dual density at 800 or 1800 BPI. Allows direct tape access
under any language supported by DOS 2.0 (A Telebyte exclusive)

rElEByrE

TWX 1.
_
5 02260449
(516)423-3232
TECHNOLOGY INC.
270 E. Pulaski Road Greenlawn, NY 11740 A Public Company
(800)835-3298
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The catalog of 19 digital image-processing operations concisely explained in part IV is extremely useful. It provides
a detailed explanation. with images from before and after
processing. of the most commonly used image-processing
operations. The section includes more specific examples
of histogram manipulation. as well as discussions of contrast enhancement. filtering. and edge enhancement. Each
entry in this section contains a description of the purpose
of the operation. possible applications for it. and practical hints on how to implement the process. The image
that accompanies each piece reinforces the reader's
understanding of the associated operation.
COMMENTS

With a few exceptions. the book is well structured. The
author introduces terms and concepts only as necessary.
(continued)
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POWERFUL

NEVADATM
SOFTWARE FOR CPM::...aO

UTAHTM

SOFTWARE FOR

NEVADA

COBOLTM

Rev. 3.0. Based on ANSI-74 standards with powerful level
2 features, including compound conditionals & full CALL
CANCEL. A classroom favorite. Requires 32K RAM. Package
includes diskette, 165-page manual, many examples & 16 complete COBOL source code programs. $29.95.
COBOL Application Package, Book 1: $9.95.

-

POWERFUL

PC-DOS/MS'~DOS

UTAH

PASCALTM

Has many advanced features including: 14 digit precision, BCD
math (no round-off errors), floating point + 63 - 64, TRACE
debugging, Arrays up to 8 dimensions, 64 strings, External
procedures & Dynamic Module loading. Requires 128K RAM.
Package includes diskette & 134-page manual.~
NOW $19.95!
UTAH

NEVADA

FORTRANTM

Based on ANSI-66 standards (FORTRAN IV) with some 1977
level features. Advanced features include: IF...THEN... ELSE
statement; COPY (Include); CHAINing with COMMON: TRACE
debugging. Requires 48K RAM. Package includes diskette, 214page manual, 5 sample programs & an 8080 assembler. $29.95.

Has advanced BASIC features such as full matrix operations,
Single- & Multi-Line functions, BCD math (no round-off errors).
And Utah BASIC has a built-in, full-screen text editor that makes
programming a real pleasure. Requires 128K RAM. Package
includes diskette & 220-page manual. $29.95.
UTAH

NEVADA

A full-screen, video-display text editor designed specifically for
computer program text preparation. Completely user-changable,
it can be configured to almost any terminal & takes only 12K disk
space. Requires 32K RAM. Package includes diskette & 59-page
manual. $29.95.
'

Written by Prof. J. Starkweather, the language's creator, Utah
PILOT exceeds all PILOT-73 standards. And it has an integrated
full-screen text editor for easy program development. Ideal for
classroom instruction, business training & home study. Requires
128K RAM. Package includes diskette, 125-page manual & 10
sample programs. $29.95.

NEVADA PAS CAl:" ~ NOW $19.95!

UTAH E D I I'" $29.95

Diskette & 184-page manual. Requires 64K RAM & 2 disk drives
with at least 90K storage.

Diskette & 55-page manual. Requires 128K RAM.

NEVADA BAS I C'" $29.95

Great for making signs. Requires 132-print position printer.

BIG P R I NT'" DISKETIE $19.95
Diskette & 220-page manual. Requires 48K RAM.

NEVADA PI LOT'" $29.95
Diskette & 131-page manual with 10 sample programs. Requires 32K RAM.

BIG P R I N T'" DISKETIE $19.95
Great for making signs. Requires 132·print position printer.

UTAH software requires 128K RAM (i.e.• 90K user RAM) an IBM-PC. XT, AT, PCjr.
or compatible (16-bil) micro with MS-DOS or PC-DOS Operating System, Rev. 2.0
or higher.
NEVADA Software requires 32K RAM (unless otherwise indicated above). a CP/M
Operating System & an 8080. 8085. or 2-80 (8-bil) processor.

1'11

~--------------------------------------------------------------------------------,
SATISFACTION GUARANTEED! If for any reason you're not completely satisfied. iust return the Nevada or Utah package within 15 days-in good condition. I .,~. I
1
with the sealed diskette unopened-and we'lI refund your money! There's absolutely no risk to you. so why wait?-order today! We welcome C.O.D.s and
(PLEASE NOTE: In-store prices are $39.95. Prices shown here are valid only by mail order with this coupon; offer expires Aug. 31, 1984.)

NEVADA Please send me these NEVADA Software packages:
OCOBOL OFORTRAN DEDIT OPASCAL OBASIC OPILOT OBIGPRINT
(Extra manuals-$14.95 each; diskettes alone-$19.95 each. Specify number & formats
of manuals and/or diskettes required.)

Please specify the diskette format you want:
08" SSSD (Standard CP/M IBM 3740)
05'/4" Diskette for: o Access/Actrix; DApple CPM; ODEC VT 180, or
o Rainbow; 0 Epson QX-l0; 0 Heath Hard Sector (Z-89), or 0 Soft Sector (Z-90,
Z-100); 0 IBM-PC (requires Z-80, Baby Blue II Card); 0 Kaypro DD (NCR);
o Micropolis Mod II; 0 NEC PC 8001; 0 North Star DD; o Osborne SD:
OSanyo 1000, 1050; OSuperbrain DD 3.X; o Televideo; o Xerox 820 SD.)
UTAH Please send me these UTAH Software packages (IBM-PC diskette):
OPASCAL OBASIC OPILOT DEDIT OBIGPRINT
(Extra manuals-$14.95 each; diskettes alone-$19.95 each. Specify number & formats
of manuals and/or diskettes required.)

Send me _ _ software packages:
Other: extra manuals, extra diskettes,
Nevada COBOL application Book 1, BIGPRINT:

1

.......

TOTAI-

_

TOTAL

_

California residents add sales tax (6% or 6 1/2%)
Handling/shipping: add $5 for first package or manual. $2 each
additional. OVERSEAS: add $15 for first package or manual.
$5 each additional.

OCheck

OMasterCard

OVISA

Checks must be in U.S. Dollars, drawn on a U.S. bank

o C.O.D. (add $4)

Enclosed: TOTAL
CARD #

Exp.

_
_

SIGNATURE

_

SHIPTO,.NAME

_
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As a programme.;
you're already respected.

With better-looking screens,
you could be loved.
You write wonderful programs.
Their logic is elegant. Their organization is solid.
They work like a charm.
But how do they look?
Maybe appearance shouldn't count, but it does.
Because not only is a well-designed screen impressive to look at-it also makes the program easier to
work with. And that makes you look good, too.
It takes you days, perhaps weeks of effort to make
a program right. Isn't it worth a few minutes to
make it beautiful?
A few minutes. That's all it takes for you and
Screen Sculptor to create a glorious-looking screen.
And once it's done, Screen Sculptor automatically
writes the program-in IBM Basic, IBM Pascal,
or Turbo Pascal-to display the screen and allow
the user to enter data.

SOFTWARE

BOTTl~rl[J

COmPArl1'

There's no limit to what you can do with Screen
Sculptor. Design a screen you like and rearrange it
whenever you like. Select colors from a mouthwatering menu. Choose special characters, draw
lines and boxes, paint in areas, repeat a character in
any direction!
Specify input fields, variable names, data types,
acceptable data ranges and more. Then Screen
Sculptor generates actual program source code
based on your screen design.
You'll need an IBM PC, XT, PCjr, PC AT or
100% compatible, 12SK, DOS, one 320Kdisk drive
and any SO-column display.
Screen Sculptor does more than design screens.
For $125, it will enhance your creative reputation
and thoroughly impress your users.
Because people don't expect a beautiful screen.
But they sure do appreciate it when they see it.

Try it FREE for 30 days!
Here's a no-risk offer. Order now and
you'll also get a full demo disk. Use the
demo and the manual for 30 days. If you
don't love it, return the package for a full
refund!

Credit card orders only call 24 hours a day, 1.800.824·7888, operator 268.
For all other orders and inquiries call or write: The Software Bottling Company of New York, 6600 L.l. Expwy, Maspeth, NY 11378.
(718) 458-3700.lfwe're shipping to a NYS address, please add 8'/4% sales tax.
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Inquiry 323

64K S100 STATIC RAM

BOOK REVIEWS

$139~~
NEW!
LOW POWER!
150 NS ADD $10

BLANK PC BOARD
WITH DOCUMENTATION
'--_ _-'$:;:;49"".9::.::5_ _---' FEATU RES:
SUPPORT IC, + CAPS
• U,," new 2K I 8 (TMM 2016 orHM 6116) RAMI.
$17 .50
• ~~I~~el~~~:.ortl IEEE 696 24 BIT Eltended

and each discussion of technical material builds logically
upon the information and terms already explained Definitions and explanations of the intricacies of image processing are lucid enough to instruct the beginner without
insulting a more knowledgeable reader. The book is, as
promised, a practical introduction to digital image
processing.
I have only one serious misgiving about the book: All
the technical information is presented in clear, coherent
prose, but the rest of the writing could have used better
editing.

Richard J. Cass (29 High St., Peterborough, NH 03458) is a
technical writer for Apollo Computer in Chelmsford, Massachusetts.

FULL SOCKET SET

• 64K dr,wI only .pprollm.tely 500 MA.

$14.50

•

FULLY SUPPORTS THE
NEW IEEE 696 S100
STANDARD

•

AND ENTIRE BOARD).
• 2716 EPROMI m.y belnltolled In .ny of top 48K.

• :;y d?:'~~:dt°fo8:r~~~~0 ~n~~~1At~O~~~I::'.~~

(AS PROPOSED)

~~:k ~~":.'r~l~e~~~:~ctl with your Iyllem monitor,

FOR 56K KIT $125

• ~~~~~f:.~mc~~::j:~er:nl t~i;~:~~~~.~d~M and
• BOARD m.y ·be portl.lly popul.ted .1 56K.

ASSEMBLED AND
TESTED ADD S50

~
~
;:)

o

?~MN:Ol~~~: f:~~ ::·tO~·~dS. Vg:~g'~R ~~~.~
~~~~~:::L~c;.AAT~~~~) (BOTH LOWER 32K

256K S-100 SOLID STATE DISK SIMULATOR!

WE CALL THIS BOARD THE "LlGHT-SPEED-IOO" BECAUSE IT OFFERS
AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE.

PRICE CUT!

W

a:
Z

PASCAL APPLICATIONS FOR THE SCIENCES
Reviewed by Steven H. Rogers

FEATURE~

•

o
Q.

;:)

n Pascal Applications for the Sciences, Richard E. Crandall
tackles the problem of teaching scientific programming
in a minimal amount of time. The book is intended to be
used largely in a self-paced manner; to get the most out
of it you should have ready access to a computer running
Pascal. It is organized with short blocks of text followed
by exercises illustrating the important points just covered.
I found this technique effective in keeping my interest.
The first five chapters provide the basic tools for writing
scientific programs in Pascal. Crandall then presents more
advanced examples of scientific applications. The balance
of the book consists of five appendixes containing libraries
of functions and procedures for scientific programming.

(continued)

5V 64K

.. Runs on 8080 or Z80 S100 machines.
Up to 8 LS-100 boards can be run
together for 2 Meg. 01 On Line Solid

o

..

U

~

:

!~~~!:ri;~~S%~~:t:~~yL~_~~Our~ your

CP/M' 2.2 DOS Is supplied.

U.

:-:f~

.. The LS-100 provides an increase in
speed of up to 7 to 10 times on Disk
..
Intensive Software.
.. Compare our price! You could pay
up to 3 times as much for similar
boards.

a:

BLANK PCB
(WITH CP/M' 2.2
PATCHES AND INSTALL

~

PROGRA~69~~SKETTE)

#LS-100

(8203-1 INTEL 529.95)

(FULL 256K KIT)

~

lil
t:

$169 00

(ADD $50 FOR A& T)

::lEf-----------------------l
::i
THE NEW ZRT-80

>

~
g

a:

;:)

SCIENTIFIC PROGRAMMING
Crandall begins with an intentionally brief review of the
fundamentals of Pascal programming. Those readers with
a background in Pascal can skip the review without missing anything; readers new to the language will need a standard Pascal text as a supplement. Exercises relate to scientific applications.
Next. the reader is introduced to mathematical programming. The author demonstrates numerical methods for approximating the derivatives and integrals of a function,
proceeds to coverage of differential equations, and then
moves on to the use of matrices to solve systems of simultaneous linear equations. One example and several
exercises that I found quite enjoyable involved modeling
a satellite orbiting the earth.
Crandall's coverage of probability presents a concise explanation of the problems involved with modeling probabilistic phenomena on computers, which are by nature
deterministic. This means a given input will always yield
the same output. though some people maintain that their
computers don't fit this description. Examples range from
population biology to card games. An introduction to the
statistical analysis of data concludes this chapter.

+

Selectable I/O Portl.

~

I

256K on board. using
DRAMS.

• Uses new Intel 8203·1 LSI·Memory
Controller.
.. Requires only 4 Dip Switch

o
u.
o
rJ)

:E

a:

~

CRT TERMINAL BOARD!

A LOW COST Z-BO BASED SINGLE BOARD THAT ONL Y NEEDS AN
ASCII KEYBOARD, POWER SUPPL Y, AND VIDEO MONITOR TO MAKE A
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR
WITH A MODEM FOR USE WITH ANY OFTHE PHONE-LINE COMPUTER
SERVICES.
FEATURES:
Uses a l80A and 6845 CRT
Controller for powerful video
capabilities.
.. RS232 at 16 BAUD Rates from 75
..

to 19,200.

W

:I:

24 x 80 standard format (60 Hz).
Optional formats from 24 x 80
(50 Hz) to 64 lines .. 96 characters

....

o

(60 Hz).

f-

L......-

U
~

CD

::::J
rJ)
rJ)

~

rJ)

..J
..J

Higher density formats require up to

..

3 additional 2K

I

8 6116 RAMS.

g:~s ~~~. ~~~~?5~0~Ab~~cRate

•

... 3 Terminal Emulalion Modes which
are Dip Switch selectable. These
include the lSI-ADM3A. the Heath
H-19. and the Beehive.

i~~~~I~~ftyO~~~i~~~i~~~ync.

:

Inverse Video Capability.
... Small Size: 6.5 x 9 inches.
.. Upper & lower case with descenders.
7 x 9 Character Matrix.
.. Requires Par. ASCII keyboard.
..

« •

FOR 81N.
SOURCE DISK
(CP/M COMPATIBLE)
ADD 510

$89 9#~RT -80

(COMPLETE KIT, 2K VIDEO RAM)
BLANK PCB WITH 2716
CHAR. ROM. 2732 MON. ROM

SOURCE DISKETTE - ADD 510
SET OF 2 CRYSTALS - ADD 57.50

Digital Research Computers
P.O. BOX 461565 • GARLAND, TEXAS 75046 • (214) 225-2309

Call or write for a free catalog on Z-80 or 6809 Single Board
Computers, SS-50 Boards, and other S-100 products.
TERMS: Add 53.00 postage. We pay balance. Orders under 515 add 7St handling. No
C.O.D. We accept Visa and MasterCard. Texas Res. add 5-1/80,'0 Tax. Foreign orders
(except Canada) add 20% P & H. Orders over 550 add 85C for insurance.

Inquiry 123
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WE'RE BUILDING A
NETWORK FOR SALES,
NO ONE BACKS IT UP UCE WE DO.
From first-time userto seasoned pro.
From national telemarketing to local
retail stores. Whoever you are, and
whatever your microcomputer needs,
for sales, service and support, you can
count on Micro Mart.

CUSTOMIZED SYSTEMS,
CUSTOMIZED SUPPORT.

MICRO MART NATIONAL.
ALWAYS UP-TO-DATE.

Micro Mart customizes personal and
business computers because we have
the expertise to do it right. Our specialties include advanced memory systems
like hard disk drives and multifunction
boards. And much more.
Now you can depend on Micro Mart
for customized service and support.
Our service center is the largest in the
Southeast, and it backs up every telemarketing sale we make, nationwide.
Our retail sales are supported by the
best in-store Techs in the business. So
our service is on-line, on site or
on-the-spot. And we do
iton time. Try us
and see.

Micro Mart is the place to find the latest
products. Our state-of-the-art
mainframe-to-inventory connection
puts every buyer on-line with our ten million dollar inventory. Instantly.
Our telemarketing salespeople are
highly trained consultants, constantly
up-to-date, so you don't
have to be. And we
offer equally innovative financing, like
the Micro Mart
Blue Chip Credit
Card. Call us today
for systems, sales
and support, and discover why Micro Mart is
way out in front.

YOUR PERSONAL BLUE CHIP CARD

;T!ICiiO
;Ti!i~·~~

1234 567 890 123

Micro Mart has financing options
available. Ask for a Micro Mart Blue
Chip Credit Card application, today.
Service & Repairs
• On-Site- We have hundreds of
service locations nationally.
• Depot-Our National Service
Center is one of the fastest
in the U.S.
• We have-A wide variety of
services available. Please call us.
® Copyright Micro Mart 1985

Technology Corporate campus
3159 campus Drive
Norcross, Georgia 30071

MICRO MART HAS OVER 20 STORE LOCATIONS. CALL FOR THE ONE NEAREST yOU.
72
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NATIONAL REFERRAL
SERVICE AND SUPPORT.
Computers
LEADING EDGE Complete systems. FROM $1495
AT&T Color and Mono systems. In stock!!
====-===-===:-:-:Cell for Low, Low Prlcel

COMPUTER SPECIAL OF THE MONTHI
_ _ _ _ _ _ _ CALLFORDETAILSI

Networking/Protocol
Conversion
SNA& BISYNC 3780,5251 Mod 12 & Mod 11,3274,
3278. ===--:-::-::,..,----==~:=--==-----_
PC TURBO 186 by ORCHID, 80186 coprocessor
board.
$599
IRMA Complete line.
FROM $799
FORTEGRAPH for IRMA, upgrades IRMA to 3279
S3G graphics.=c...,.....,--,;-_----::=~==
PCnet ORCHID's new complete line. _ FROM $299
TECHLAND SYSTEMS Blue Lynx 5251 Mod 12 &
3276 Emulators and 3270 Keyboards.
_

Printers & Plotters
We have thousands in stock.
PRINTER SPECIAL OFTHE MONTHI
_ _ _ _ _ _ _ CALL FOR DETAILSI
HOUSTON INSTRUMENTS Plotters &
Digitizers.
_

Dot Matrix
EPSON FX80 Plusl100 Plus. ,.--_
EPSON LX801100, RX801100.
_
EPSONLQ1500. ,.---,....,.-,c:-------EPSON JX80, colorprinter.
--,;:-;---==-=
COMREX 420.400 cps. Epson compatible. _$1795
OKIDATA 192 & 193, ML84, Pacemark 2410. _CALL
OKIDATA Color printers. Complete line. _--:=-.,....---:
TOSHIBA P-351 & 1340.
N_ Low Prlcesl
TEXAS INSTRUMENTS 855, 865 & 850XL.
_----,_----,FROM $729

Letter Quality
NEC Spinwriters 2050, 3550, 8850. N_ Low Prlcel
JUKI610016300.
$419/$749
=-;-;COMREX CR 1/ E, CR 11/& CR IV.
DIABLO New LQ printers.
CALL
We carry a full range of form handling options.

FloppY Disk Drives
TANDON TM 100-2, OOIDS, 380K.
~e7==:-=-=O:======-= N_ Low, Low Prlcel
1/2 HEIGHT DISK DRIVES From SHUGART,
MITSUBISHI, TEAC. PC, XT & AT compo FROM $119

ISPECIAU Two 1/2 HEIGHT DRIVES, "Y"
cables & brackets
$229

Hard Discs
Micro Mart carries all the major brands. If you don't
see it-ask for it.
PEACHTREE TECHNOLOGIES P-10, 20, 30 & 50,
int. & ext. For your PC, XT, AT, AT&T, COMPAQ or
others.
FROM $895
PEACHTREE TECHNOLOGIES, New 1/2 Height
tape and Winchester back-up system.
_
SYSGEN 10 & 20 Meg w/streamertape.
==""'""'"',------::-:=---:-;::- NEW MODELS-CALLI
SYSGEN Image & Quick/ile, streamer tape back-up
for your IBM XT & AT.
N_ Low Prlcel
BERNOULU TECHNOLOGY Hard Disc
CALL
Subsystems.
DAVONG New line of hard discs. 21 & 32Mb
w/tape.
Start@$2495

Chips
We guarantee the lowest price for chips! Call us!!
INTEL 8087,80287 High speed coproc.
==-;-;-;==;;--__
---;;==-=--:.FROM $129
84K RAMCHIPS.
Cell For Merket Price
258K RAMCHIPS.
Cell For Merket Price
128K PIGGY·BACK Chips for your AT.
_ _ _ _ _ _ _ _ _ Cell For Merket Price

Inquiry 235

Multifunction Boards
We have a complete line of multifunction boards
compatible with the Portable, AT, XT, & Jr.

THE BOARD SPECIAL OF THE MONTHI
CALL FOR DETAILS

=S-::IX:;-;PAC=::~K:;-64-;:-;-C384=-::-;-;K"",m--;ul""'tif'-unc. ---::;-;----;.-;-;;7

MPII RAMboards, for PC & PC compatibles. _ CALL
I/O MINNIE, I/O shortboard for Portable & AT. _ _
ADVANTAGE 128K-3Mb, expansion for AT. _ CALL
QUADRAM QUADBOARD, 64-384K,
$259
multifunction.
TECMAR CAPTAIN, D-384K multifunc. _ _ $185
TALLTREEJ-RAM 1/,11/, IV. _ _ ~ Low Prlcel
STB RIO GRANDE & GRANDE BYTE, Expansion for
AT, 128K.
FROM $259

Graphic Cards
PREVIEW Monochrome graphics. Hercules
CALL
look-alike for less.
HERCULES Mono & color graphics cards.
_
TECMAR Graphics Master, HiRes color & mono
$459
supports Lotus.
QUADRAM Quadco/or I & 1/, color cards. --;-;
_
PARADISE SYSTEM Multi-display or Modular
Graphics Cards, color & mono, par. port.
==;:-::0--;--:::-:;:-;-;:;:;---;--;----;-- FROM $249
SIGMA Color 400, HiRes color board.
_
N_LowPrlcel

Software
SOFTWARE SPECIAL OFTHE MONTHI
_
CALLFORDETAILS

Accounting
SORCIMIIUS Complete line inclUding windows.
,
FROM $289/EA.
CYMA Complete business series.
_

MICROPRO ChartStar.
MICROSOFT Chart.

_
_

Communications
MICROSTUF CROSSTALK XVI. Latest version. $99
HAYES SMARTCOM 1/.
_

Word Processors
MULTIMATE wlSpelling checker & tutorial.
;;;-;:=";7"-...,---;-:--:-:-:...,--:------ Low Price
SAMNA + word processor. --:
_
=~
MICROSOFT Word. New Version.
UFETREE Volkswriter Deluxe.
$189
SSI WordPerfect. New version.
MICROPRO WordS tar Professi:-o-na""/:-::S""e~""'ie-s-.- - -::-_ _--::-=:---::-_--:::-::-_ N_ Low Price

Office & Project Planning
HARVARD Total Project Manager. _ _ $299
SORCIM/IUSSuperProject.
_
MICROSOFT Project.
_

Data Base Managers
Call for our unadvertised Data Bases.
MICRORIM 4000 or 6000, Report Writer & Clout
options.
N_low prlcel
WARNER SOFTWARE The desk organizer. _ $145
ASHTON·TATE dBase 1/ & 11/. AT compatible. _ _
MICROSTUF Infoscope.
_

Modems
HAYESSmartmodem300, 1200, 1200B&2400. The
CALL
best stock in the U.S.
PROMETHEUS Modems. -=--:---:-:::,.----:-.".-~=
VEN·TEL 1200 BAUD Half Card wI Crosstalk. _$419
POPCOM Popcom, int. & ext. w/voice and data
_
communications.

Miscellaneous

Spreadsheets & Integrated
Packages
ASHTON·TATE Framework. _.,.....,_
MICROSOFT MultiPlan, wltemplates. --:-_=-:---=
SORCIM SuperCalc 3, verso 2.0. _ ~ Low Prlcel

Enhancements & Utilities
FOX & GELLER Complete line of enhancements for
dBase 11,111 & Rbase 4000.
--::=
NORTON Utilities 3.0.
$89
ROSESOFT ProKey 3. O.
$89
CENTRAL POINT SOFTWARE Copy 1/ PC. _ $35
ATI Training.
$55
SOFTSTYLESBtFX + andPrintworks. Printer
----::=
control pkgs. _-,--:--;--;SIDEWAYS Inverts pri"ntout.
$45

DYSAN DISKETTES PC, XT, & AT compatible.
GUARANTEED LOWEST PRICE IN THE U.S.
===-===c:===c=:-:-:-----....,----,----;--;-c CALLI
MOUSE SYSTEMS PC Mouse, optical w/software._
MICROSOFT MOUSE Bus or serial mechanical
mouse..====c::-:=:-:;--;----;--;-=---;-c
KEYTRONICS 5150& 5151. Keyboards for PC and Jr.
KENSINGTON MICROWARE Master Piece. _ $119
CURTIS Accessories. Pedestals, cables, etc. _ _
HAYES Mach 1/ & Mach 11/ Joysticks. --::--:-::-::-:-:-_ _
QUADRAM Microfazer. Printer buffer 8-128K.
==~=O=-:7""-'-:---:-"'-'---;-= FROM $129
TRIPPEUTE Back-up power supply. 200-1000 watts,
and ISOBAR surge protectors, 4 & 8 plug. _--=:=:-=
POLAROID Palette.
$1345

BORLAND&de~ckandSUpe--r-;-;Ke-y-.-------

Monitors and CRT's

LIVING VIDEO TEXT Think Tank.

PGS Max12 (E), Amber, Monochrome that also runs
on color card.
N_ Speclel Price.
PGSHX-12&SR-12, ColorRGB's.
-=o-o-=-==-==--=-......,-,..,------=-=-= N_ Speclel Price.
QUADRAM Ouadchrome, 690 Dot RGB. _ _ $429
QUADRAM Amberchrome. Amber monochrome.
-=-=-==;:;-;:;,-;---::-=::-::::::-=:-::::::-::::-::--==-==-- $159
AMDEK Color 300, 500, 600, 700, 710, 722. _ _
AMDEK 300Al300G Composite monitors.
-=-=-====--::-:-::-:-.,.--,..--_ _-,$129/$119
AMDEK 310A, Amber monochrome. _ I n Stockll
WYSE 50 Terminal.
$475
TAXAN RGB Color Monitors. Complete line at low,
low prices.
CALLI

$125

Compilers & Language Tools

$299
LATTICE C-Compilers.
MICROSOFT Complete line. .,.--=--::-_--,---__
BORLAND Turbo Pascal, Turbo Toolbox and more.
-=-_-,-.,-----::--:::-::-=-_ _ FROM $35/EA.

Graphics & CAD

Micro Mart carries all major CAD packages. Call if
you don't see it.
Zsoft PC Paint Brush, mouse driven graphics. _ $95
DECISION RESOURCES ChartMasterl
Sign-Masterpkgs.

-- ---- ------_-..
---------

America's---PC ~ecialist
-..
--------..
---------~--- - - - - --- - - ----------------- -_.

__

~-..

~

__

~

~

~

_·

~_TM

Prices are subject to change without notice and are similiar, but vary at Micro Mart Retail Stores.
IBM is a registered trademark of International Business Machines Corporation.
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o1M

BOOK REVIEWS

Bf\Ncilif.
lOWEST PRICES ANYWHEREI ANYTIMEI ANYPlACEI
THOUSANDS OF AVAILABLE ITEMS. CALL FOR COMPLETE PRICING.

IBM PC

IBM PC

Storler System

Deluxe

$2059

$2999

2 ti~~~:C~~K.
Parallel/Monitor

360K

~~~~:~r~;~~~~~~

12 Meg Flrfcples

2~1~~~o~rd

Monitor

11M PC/AT lASE
CAll
11M PC/AT ENHANCED ••••••••••• CAll

IBM SOFTWAAE
ASHTON TATE FromeUJorl< ..... 359.00
d8ASE II. .
110.00
d8ASE III .. .
369.00
ENEAGAAPHICS •••••••••••• 169.00
FOX & GEllEA Quickcode
139.00
dGroph
149.00
ASCII PAO Com", Soltwor•••••• 99.00

In·Hou•• Accountant •••••••.•• ".00

Word P.rloct •••••••••••••• 149.00
MICAOPAO Wordstor
149.00
2000 .....
..
169.00
Professional
. .. 359.00
MICAOSOFT Word
119.00
Multiplon
139.00

~~~giliMAbO~~; 4000

m:gg
MUlTIMATE ••.•••••••••••• 169.00
PC Mouso W/SoftUJore .
.
139.00
PFS Write. File. Aeport
19.00
Proof. Aecess
79.00

IBM HAIIDWAIIE
AST Six Pock Plus 64K .

. .159.00

~i'~~~~~115 MS .....•••.' ..16~i1~~

FAANKLIN TElECOM

~OE~C'U\.~~r~~~~ Graphics

·.~l::gg

Color Cord
159.00
11M Floppy 12 Meg
CAll
::~~~1~r:N~~ve ..
m.oo
10M8 Winchester
659.00
MOUSE SYSTEMS Optkol Mouse. 169.00
OACHID Turbo
CAll
Pc Net Starter Kit . . . . . . . ..
. .. CAll
OUADAAM Quodboard O·K .... 119.00
Quadcolar 1or Mlcrofazer 64K .. 105.00

~~~:'~PokJS64K.• : ....• ::: :m:gg

fA~e~"~~~~Ta'e .14lil~~
TANDOM TM lOo.f
169.00
TEAC S58

119.00

mg~~~:~~T~ ·OilCHID.plili~t~s~?

TITAN AND OTHEAS

MODEMS
ANCHOA Marl< X .
.
109.00
Marl< XII. . . . . . . . . .
.139.00
Volksmodem 1200 .
.
199.00
HAYES 1200
395.00
2008
349.00
2400 ........
. .. CAll
Mkromoden lie
119.00
PAOMETHEUS Promodem 1200 .301.00
12008 W/50ftUJare
119.00
Promoden 12008
159.00
Pramoden 1200A
319.00
Pramoden Mac Pac Kit
11I.00
WE SUPPOAT THESE FINE SYSTEMS:

MONITOIIS
AMDEX 300
300A
310A .

IBM PC/AT
$5559

.

119.00
145.00
169.00

11M PC/AT DAIVES/IOAADS ••••• CAll
11M XT
CAll
NEC 1201 Hi Aes Green
1260 Green

115.00
79.00

~~l~~E~o"lfG~\lp~~~s~i~2dla:~::gg

SA·12
MAX·12
TAX AN 121/122..

615.00
119.00
149.00

.

~f~(~Ag~). :: :::::::::::::m:gg

PANASONIC DT·S101 Compaslte .. 199.00

gf:~1~6dg;~~~g~s~~';:"or:::m:gg

DT-M140 14· AG8 Color

419.00

PIIINTEIIS
IAOTHEA HA·10
... CAll
HA·15 .............•...... 353.00
HA·25 .............•...... 599.00
HA·35 . . .
. ... 599.00
2024lQ. . .
.915.00
TUJlnUJriter. . . . . .
. ..... CAll
EPSON AX·80 F/T
.. 319.00
H·80 +
... 319.00
FX·100 +
.595.00

~~~~~~O

.. : : 65~~J~

2050 ...
.
699.00
3530 .
.
1139.00
3550 . . . . . . . . . .
1449.00
OKIDATA ML 182P
144.00
ML192P .
. .. 410.00
M1l93P . . . . . . . .
. .. 569.00
PANASONIC 1091
CAll
STAA MICAONICS ••••••••••••• CAll
TOSHIIA
CAll

APPLE PIIODUCTS

=~~~E~0~NG~b~e8~~alTl
i4~~J~
APPlEWO~ •••••••••••••• 115.00

APPlEMOUSE II ••••••••••.•• 119.00
APAICOAN Serial
69.00
80col/64//e anly
99.00
GrarhlCS Card
79.00
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//c drive
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169.00
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TtAC I/e drive. . .
.
Tlton Accelerator
VIDE X Ultraterm
Vldeoterm
WESPEA Graphics Interface
Buffered Graphics Interface ..
APAICOAN (lifetime Warranty)
Super Serlallmager
~o"to7~~~?~:Kace • . .

Extend It 64K .

:::gg

:
169.00
.139.00
179.00
159.00
69.00
.139.00
".00

:gg

: .::
.
19.00
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ADVANCED TECHNIQUES

The last four chapters are devoted to more advanced
applications in mathematics. chemistry, physics, and
biology. Most readers will want to be selective about the
exercises they do from these chapters. Many of them are
exploratory in nature and take on the character of a major
project. Because the methods illustrated in a particular
application area can be used in other fields. I advise
against completely skipping a chapter that may fall outside your specialty. Advanced examples from mathematics
include fast Fourier transforms for signal analysis and a
method for doing arithmetic of arbitrary precision.
Chemistry applications include modeling chemical reactions and graphical modeling of molecular structure. Examples from quantum mechanics appear as both
chemistry and physics applications. An interesting illustration of computer graphics in physics models the perturbation of Saturn's rings by the gravitational field of one
of its moons. Biological applications vary from ecology
to biological signal processing.
In addition to the graphics library. this book furnishes
functions and procedures for matrix manipulation.
statistics, special functions (Bessel functions and the like).
and dynamic models. Many people would find these libraries alone sufficient justification to buy this book.
Developed in parallel with a course for undergraduate
science students. Pascal Applications for the Sciences also meets
the needs of graduate students, practicing scientists. and
technically oriented hobbyists. Richard Crandall does a
generally good job of presenting the material clearly and
concisely. This book has something of the flavor of a travel
guide. especially in the advanced section. It gives you the
information that you need to go exploring on your own.

Steven H. Rogers (108 Brook Lane, Midwest City. OK 73130) flies
F-4s for the USAF Reserves when not occupied as a graduate student
in industrial engineering.
ASSEMBLY COOKBOOK
FOR THE APPLE lillie
Reviewed by Roger Cex

be subject to 0 10% restocking f••. FOf prepaid orders. there wlI be 0 3% shIppInc) <horq4t; 5% for UPS 8Ive
Lobel; SS 00 minimum; 011 orders ovtsk1e U.S.A. ot IS% shipplng. Collfornlo residents odd 6% soks tOI
Prkes subject to <hQt"\gc without flOtk•.
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Graphics programming in Pascal is covered in sufficient
detail for most scientific and engineering applications.
Crandall provides a graphics library of two- and threedimensional graphics procedures for the Tektronix 4012
graphics terminal and the Hewlett-Packard HP 74 70A piotter. These procedures would have to be modified for use
with other systems. I found this to be fairly straightforward
for Thrbo Pascal version 2.0 running on my Hyperion.
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OSt programmers find a need for doing at least
some assembly-language programming. For Apple
users this usually means venturing beyond Applesoft's
PEEKs and POKEs to acquire the knowledge needed to
(continued)

Mark Williams knows that
programmers are like everyone
else: you tend to put your pants
on one leg at atime.
But you still have to get your
programs up and running as fast
as possible. With all the buttons
buttoned and all the zippers
zipped.
That's why we developed the
CProgramming System. So you
don't get caught with your pants
down.
To err is human-to debug,
superhuman.
Normally, nothing is more frustrating for a programmer than
the debugging process. You've
spent months just getting the
code written, but you know it's
going to take at least that much
more time to get the program
running right.
That's where our CSource
Debugger (csd) can be abig help.
csd lets you debug like a
human being-in C, not assembler-looking right at your code
through the csd window, an
exclusive Mark Williams feature.
You can set trace-points to stop
program execution at particular
program lines, trace and display
the value of any Cexpression or
variable, and much more.

With csd you can run the
target program a line at atime,
continue to the next tracepoint,
or even restart the whole program right in the middle of
debugging. Meanwhile, you're
squashing bugs as you find
them. And your program will
run without modification.
Get a leg up on the
competition.
Every company says its compiler
produces the fastest, densest
code. But Mark Williams actually
proves it. Take a look at the
benchmark tests below and see
if you don't agree.
Now imagine just how much
more competitive this kind of
performance could make your
products.

The CProgramming System
supports the complete Clanguage as defined by Kernighan &
Ritchie. But it also goes on to
include void and enumerated
data types, register variables,
structure assignments, Berkeley
structure rules, and the biggest C
library available. With support
for a wide variety of third-party C
libraries and utilities.
You also get MS-DOS compatibility, large and small memory
models, 8087 in-line support, and
one-step compiling. Afull range
of options increases your flexibility, letting you compile without
linking, link without compiling,
and more.
With all these advantages, it's
no wonder Intel, DEC, Wang, and

sOln
EXECUTION TIME (SECONDS)

PROGRAM SIZE (BYTES)

633

many others have made MWC86
their compiler of choice. (After
all, they're only human.)
Ahuman interest story with
a happy ending.
All right, you're interested-which
proves you're not only human,
but smart. So what do you
do now?
Easy. Just call1-800-MWC1700. You'll talk to another
human being who'll answer any
questions you have. And if you
want to order, we'll send you the
complete system, including
MWC86 compiler, csd debugger,
complete library of functions,
and more. All for just $495.
The sooner you call, the
sooner you can be winning the
race to get your products out the
door. Which is, after all, a very
human race.
.-Small Memory Model
.-Large Memory Model

~
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NOTE: Sort program as in ~, August
1983, p. 91. Register declaration added.
Further information on these benchmarks
available from Mark Williams Company
upon request.
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Mark

Williams
Company

1430 West Wrightwood Avenue
Chicago, Illinois 60614

Call1-800-MWC-1700 To order.
IN ILLINOIS CALL 312-472-6659. VISA/MC ACCEPTED
Inquiry 220

JULY 1985 • BY T E

75

Inquiry 158 for End-Users. Inquiry 159 for DEALERS ON LY

BOOK REVIEWS

write efficient assembly-language code. Assembly Cookbook
for the Apple lillie is written for people who want to learn

KEYPATCH™ -10 - A full travel mini-keyboard.
Plugs between keyboard connector and CPU.
Automatically activates NUM-LOCK placing your
IBM™ keyboard into the number pad mode while
KEYPATCH™ -10 provides separate cursor and
screen control functions without the use of the
NUM-LOCK key. Saves time - eliminates errors.
KEYPATCH™ -10 requires no software. A must
for spread sheets; word processing; graphics; etc.
For Immediate Shipment
Genest Technologies, Inc.
1331 E. Edinger Ave.
Santa Ana, Calif. 92705
(714) 547-0880

IBM PC/XT
$84,··
Compatibles·
$89,"
L~~~7~~E~~::~~~~~i~~s~Cp~o
- PLEASE SPECIFY SYSTEM-

(Cal. Res. Add 6% Sales Tax)
V,sa. Master Card. Check. Money Order
'-Patents Pending
Plus S2!>O Shipping
KEYPA rCH'· is a trademark of Genesl Technologies. Inc
IBM'· is a trademark of International Business Machines Corp

What IBMTM
left out ...
The Enhancer offers:
• BIOS Enhancer reduces eye-strain with flicker-free scroll", adjustable rate of display, touch a key to see text that has scrolled away' (or
other display pages'). optionally pause at screen full, choose an
attribute (color) for input, switch to non-blinking reverse-video block
cursor, more
• Keyboard Device expands keyboard buffer (variable up to thousands
of keystrokes), open KBD device to read, write. and flush the buffer;
supply input to interactive programs from batch files
• Status Line reserves bottom line of screen for status information:
displays keyboard buffer and allows simple editing, displays CapsLock, NumLock, and Hold (ctrl-NumLock) states; avoids conflict
with full-screen applications, can expand display and use a 26th line'
• Resident Clock time display at the touch of a key or on status line,
optionally chimes on the hour and half-hour, reminds you of
important events with alarm and message
• Character Menu eases entry of special/graphics characters
, with Color Graphics Adapter

$50
For IBM PC and PC/XT with DOS 2.0 or later.
Not copy protected. Make check/MO payable to:

GENERAL SOFTWARE
Dept. 47 P.O. Box 3272
Boulder, CO 80307-3272

Colo res. add 36% FOreign orders please InqUire
IBM" is a registered trademark al18M Corp

assembly-language skills and some of the tricks specific
to the Apple itself.
As "cookbook" implies, Don Lancaster approaches his
subject matter from a practical point of view. The book
serves two audiences-Apple programmers looking for
education and challenge and people interested in writing
profitable commercial software. The "fun and profit"
theme begins in the introductory chapter and continues
throughout the book.
The two obvious advantages of assembly-language programs are high execution speed and small size. Yet another
primary reason for programming in machine language, according to the author, is economics. He makes the rather
convincing argument that nearly all commercial programs
sold for the Apple today consist at least partially of
machine-language code to achieve the high performance
standards of the software marketplace. A would-be
developer of commercial software, Lancaster contends.
must learn assembly-language skills to be competitive.
GETTING STARTED

This book begins with a brief explanation of how
assemblers work and contrasts the types of assemblers
available: miniassemblers, macroassemblers, disassemblers, cross-assemblers, and assemblers that generate
relocatable code. After this introduction, Lancaster emphasizes how to get started; he provides lists of recommended
hardware, software tools, reference books, and other programming aids. Since assembly-language programming is
so machine-dependent. the author also introduces the
newcomer to the broader resources of the Apple community. An appendix in the book lists magazines specializing in Apple machine-language programming. article
reprints, users groups. newsletters. and bulletin boards.
Chapter 2 explores the anatomy of an assembler sourcecode line: line number, label. operation or pseudo opcode, operand, and comment fields. Lancaster uses
Apple's EDASM assembler (from Apple's DOS Tool Kit
package) in all examples, but most assemblers are similar
enough that the owner of any software package should
benefit from most of the discussion. While the author
assumes that the reader is already familiar with the 6502's
operation codes, he does offer a clear, concise review of
the chip's addressing modes along with suggestions to
help eliminate confusion when specifying a particular address mode. The book was released just before the announcement of the Apple llc and, unfortunately, does not
include the additional operation codes and address
modes of the lie's 65C02 processor.
In chapter 3, Lancaster encourages the assembly-language programmer to structure source code to improve
readability and maintainability. He suggests how to
organize equate and constant statements and the various
subroutines into a large program. He then explores the
(continued)
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The Silver Fo]t Trots
Through Lotus Like 1,2,3
Power, Performance, and Price
Zorro is where it's AT
Our new lona AT systems give YOu: on &02&6 CPU oPfiOtfng Of 0 quick 6 Mz.. eight
expansion siots. 0 clock/colendor wtfh battery backup. 0 1.2 Mlf9obY'• .5 1/4 ftoppy disk drive.

and IOM·AT campa~blilly.

Zona ATs also come with 0 360K drive for PC/XI ~dlo compotfbllfty and 512K of MM.
l.atur.s that would cost you hundre-ds of doUors from big blue.
lOtTO AT·20's '.aru,. d 20 Mb. 'ttIncn-st.r drt~ from NEe. ond you stili hove room to odd Q
fourth drive or fQ~ backup.
To be quit. fronk, ~ Mlleve our lOtTO Ars 0,. built Mon.... and
bock Nch system wtfh Q
IImlttKJ wQrronty for 0 full -r-or. Our qualify and feotures Invite comporlson, our prices speak fOf

w.

fhemwtv.s.

51297
51497

Hlgh-performonce. Xenix-bowd. multt·uwr systems from
Altos-world leaders in multi-uMr systems and oppllcortons
software.
As port ofTkVs mori(etlng support group
con hove your
Altos system instolled on your sit. (additional charge).
Aftos systems are easy to exponcl and with shON'd prIn,~

w.

and hard disks are cost com~rtrt~ wtfh muhtple single UMr
systems. Call for oddlftonol pricing ond ovallobUtry.

.__

486-~0

586-40 .. __ .
986-40 __
....
lOS Acc·1

The Bernoulli Box:

- Hard disk capacity and performance
-l\emovoble corlrtdge economy
- Corlrtdge convenience _ flexible disk economy
- WlncheSler capacity
-UnpolOleIed relIoblllly
10 Mb __ .. _ _.
51839
20 MD
..
52529
5 Mb./Moc .. _.
._ .. ..
_.... 51379

.

Slor SG·1 0
Slor SR·15
EpsonFX-8O>

5236
5599
~5141 off

__ ._

LX-aQ

Okidolo 182 __
Okldolo 192
Olympia NP
_
Ponosonlc 1091
CIHun MSp·10
Toshiba 1340 ..
Toshiba 351 .....

LETTER QUALITY

Olympia RO __.
.__ 5329
Jukl6100
__ _
. 5399
Jukl6300
5719
Sliver l\eed 500
..... 5299
Sliver l\eed 550 .__._
._ 5409
Sliver l\eed 770
__ __ .. 5724
Diablo _..__..
__ __
Call
NEC
__ .
__ ._ Call
Dolsywriler 2000
5824

(602) 941-5856E8
S1JlICE 1880
TELEMAI\KETING ONLY, If you plan to stop by plea.. phone ahead. Price, listed are lor
cash. P.O,-, tram Fortune 1200 campanle, and unlversl~e, with good cred~ add 2% I
""'stercard and VI,a add 3% I ~zana ..slden.. add 6,% sole, tax I Shipping e""a I All
Irems are new wlrh manufacturers warranty / ~fVmed merchandlw subje<:t ro 20%
resrocklng f.e / Personal or, company checks rake up ro 3 weeks ro dear / Ho COO's or

APO·,. Trademark" Silver Fax, HAGEN·DOS. and Zarro AT. Scamdale System" Ltd.,
WardSlarand ColcSfar. Mkropra 1nremotlonal: MS-DOS. and Mulrlplon. M1aasolr Carporortan:
FlLEOASE. EWDP So_are. Inc.: dOASE II. Ashran·Tare: 10M-PC. 10M-PC DOS. and 10M-AT.
International Business Machines.

DMP·29
DMP·40
DMP-41
other models

VT101

..

~2ge

Wyse 50
$449
ADOS View·
palnt 60 .... __ .. $479

IS IT SICK TO
LOVE A PRINTER?
If you lo~ your OkJdora 92 or Ep$On FX80
don', reod any furfheor becouM fhe new
Olympia HP Is rared as foster. Is notlc.ably
qulerer and hos a n.or lener qualify mode
fhor Is much su~rlor,o anything In I,s price

e1oss.

porttclpdreln arblrrotlon for business and cusromers through rhe Derter
OUsln~ss Our.au of Maricopa County.

Qume

51795
... __ .. 5745
52340
__ Call

Call 8-5 Mon.-Fri.

'fl.

HOUSTON INSTRUMENTS
..

*

$899

/,~

617 N. Scottsdale Rood, Suite 13, Scottsdale, Arizona 85257

5225
5374
5329
5269
5295
5579
.... 51198

J~

8088-Dual 360K Drives
128K-Keyboard-Software

Scottsdale Systems Ltd.

~off

__
__ ..

Fox

:.

Volksmodem 12
Password
Prometheus
Hayes 300/1200

Plus. unlike 'he Okldaro Of the Epson
me Olympia comes wlfh odJusrobie fTOctor
fe.d (as well as friction f.-d) as srandard
equpment. The rroctor f-.d Is the "punch,ryp." ond fhe HP has a ,.ar bar so rhor Ir
wonu gNOf wffh cOnrtnuous forms.
The NP uses srandard Epson 'ype
ribbons. comes wlfh fhe quollfy fhor has
mocM Otympfo wOftd l.ad... ln fypewrtfers
and Is backed by nortonwtde service.
To quore PC mogozlne. '"The (He)

~~~:r~~dSU:~7:lrd~sS~:oti:~~:

worth con~d.nng .. ,'.
Ifyou·reconsld.nngrhe purchoMofon
Okktoro. on Epson. or e~n a Toshlbo, gtv.
us a call and ler us send you on OCfUol prlnr
samplelrom the Olumpla NPand addltlana1
InformOl'loo.
o.couse If you we,. ro buy on Ep$On
FX-80 or on OIUdofo 92 w1rh rroctors ond a
coble fOr rhelowesr odvemsed prtces. you

~=.r:=rs~::;:=~~~~~
NP with a 10' shielded cable for a me..,
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Long before there was a market for 3.5" disks, in fact, four years before, there was Sony.
And while every single 3.5" disk manufacturer has duplicated the Sony design,
there's one thing they haven't been able to duplicate. Sony quality.
Such error-suppressing materials as VIVAX™ magnetic particles (the very core of
the disk itself) have been developed by Sony. As is the case for our manufacturing process. It includes a burnishing technique that eliminates projections as small as 1/1,000,000
of a millimeter from the disk's surface.
The result? Every time you use a Sony 3.5" disk you're assured you're using the
best magnetic medium you can buy.
With somebody else's, you can only guess.

SO

N:¥:

C 1985 Sony Tape S8Ies Company. A diviseon of Sony CorpOration of America, Sony Drive. Perk Ridge, New Jersey 07656. Sony ts a registered trademarM. of Sony CorpOtatton. Vivax IS a trademark of Sony Corpotaooft
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ATTENTION
BERNOUlli BOXERS
Give your IOMEGA a Boot!

FiXTIB PLUS for
IBM A"T, X"T, PC and compatibles
FiXT/8 PLUS gives you the utility of a bootable
hard disk while preserving the performance of
your 8emoul6 80x.

You can have it all
with FiXl/B PLUS!

Golden Bow Systems
$95-$110
Add $3 for shippingl
handling
California residents add
6% sales tax

3366 Sacond Ave.• Suite F
San Diego, CA 92113
16191 298-9349

MultiGuard provides maximum protection for your PC software at a reasonable price. Ten disks or thousands-formatted
or fully duplicated. Call today for complete information.

DISK
COPYING

Whether you need 50 disks or thousands, we have years
of experience in creating the highest quality copies. Reasonable
prices-fast turnaround. Call today for our free booklet on
software duplication and packaging.

Call ALF first

1-800-321-4668
in Colorado (303) 234-0871 .

ALF
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ALF Products • Denver, CO

Inquiry 22

questions of programming technique and style. His discussion of speed-optimization techniques covers straight-line
code. shared loops. table-lookup methods. and minimal
use of subroutines in time-critical sections.
With the Apple (as with any other computer). the ability to create the smallest possible program is often important. Lancaster discusses several techniques for doing
this. such as custom interpreters. memory overlays. compressed text and picture files. and options for building
relocatable code modules: he illustrates many of these
concepts with examples from commercial programs.
Lancaster devotes two chapters to the mechanics of editing assembler source-code files. He deals with the use of
the line-oriented editor supplied in the EDASM package
and extols the advantages of the screen-oriented Apple
Writer word processor for source-code editing. I found this
discussion repetitive and wordy. Lancaster belabors the
differences between the two approaches: one short
chapter would have been sufficient.
The eight assembly-language modules presented in the
remainder of the text amply demonstrate efficient programming techniques. The reader is treated to Lancaster's
humorous style as his analysis of these routines reveals
the secrets of writing quick and compact Apple programs.
Each programming example highlights several specific
techniques, many of which are further illustrated through
examples of similar methods used in actual commercial
programs. Lancaster has obviously spent many hours digging into the innards of several popular software packages.
The actual code examples Lancaster presents include
subroutines for generating random numbers, sound
effects. and music: handling message strings; and selecting program options using a table-driven subroutine. lancaster includes complete source listings and flowcharts for
all the routines. He also includes an additional module.
called an "empty shell:' that lists about 200 label names
equated to base-page locations, entry points to DOS and
Applesoft routines, soft switches. and other hardwarespecific memory locations.
Assembly Cookbook for the Apple lIllIe is written with a freewheeling, irreverent style. If you approach personal computer programming from an academic perspective and are
looking for a computer science textbook. you will be
disappointed. Lancaster writes using both slang and
humor. and many of the commercial programming examples are from games rather than business applications.
If you are new to the Apple culture, the anecdotes and
examples make the learning process more interesting and
concrete. Besides developing the fundamentals of assembly-language programming. the book provides good insight into many of the practical issues that must be addressed when writing commercial software.
Assembly Cookbook succeeds in addressing the needs of
programmers new to assembly language as well as those
considering writing commercial software for the Apple.
The two groups obviously have different needs. but lancaster emphasizes techniques of interest to both.

BOOK REVIEWS

Roger Cox (POB 45, Pitkin, CO 81241) is a consulting engineer
specializing in computer technology and signal processing,
1985 PROGRAMMER'S MARKET
Reviewed by E. Francis Avila

W

riter's Digest Books has for many years p:oduced
popular guides for wnters and artIsts In many
fields. Like the annual Writer's Market, the /985 Programmer's
Market is a gold mine of information. Freelance programmers and technical writers could benefit from the data and
advice on selling software creations in the competitive
microcomputer marketplace.
Edited by Brad M. McGehee, author of The Complete Guide
to Writing Software User Manuals (Cincinnati. OH: Writer's
Digest Books, 1984), this book is patterned after the other
publications in the "market" series.
Under one cover you will find a comprehensive listing
of more than 700 software publishers from across the
country that are looking to buy commercially marketable
programs. McGehee includes with each publisher's entry:
a name to contact (very important): hardware specifics and
operating systems; the publisher's software needs: procedures for submitting your software idea; payment
schedules: types of contract work; examples of the company's published programs; need for technical writers: and
tips on how to break into the market.

GOOD NEWS AND BAD NEWS
The /985 Programmer's Market reads like a "Who's Who" in
the software industry. It purports to list those microcomputer software publishers (from the famous to the obscure)
that claim to be actively seeking freelance software and
technical writing expertise. That's the good news.
Here's the bad news. 1 sent query letters to four wellknown software houses and four I'd never heard of. In
choosing these companies, I tried to match my expertise
with their needs (as described in Programmer's Market). I
included stamped self-addressed envelopes. Well. more
than six months has passed and I've heard not a word.
I'm not encouraged.
Obviously, polling 8 out of 700-plus entries cannot be
considered a representative sampling of software publishers. Certainly I recognize the possibility that my
qualifications did not interest those that I queried. At
minimum, I expected to get back my stamped envelopes.
In the /985 Programmer's Market. 'McGehee paints an optimistic, albeit cautious, picture of the current state of freelance programming and technical writing. Given his encouragement to say that I was disappointed in the
response to my query letters is an understatement. Nevertheless, experience in the world of publishing tells me to
give it another try. _
E. Francis Avila (POB 4401. Auburn, CA 95604) is a freelance
writer/programmer working on a degree in mathematics.

SuperSoft
Diagnostics
When Reliability

Counts

Protect yourself from time-robbing system failure.
Pinpoint costly hardware problems before they
cause serious trouble. Diagnostics II from SuperSoft can help you eliminate hardware problems,
service calls, and data loss due to system failure.

End Users
Diagnostics II is the finest set of system diag·
nostics available for microcomputers. It thoroughly
checks memory, CPU, terminal, printer, and disk
drives - isolating many problems to the chip
level. It checks both standard and non-standard
components, including non-IBM add-ons. The
memory test is particularly powerful; incorporating a quick test, walking bit test, bum-in test,
and speed test to make sure every bit of memory
is completely reliable.

Manufacturers
Hardware manufacturers, systems houses, and
service organizations - we can tailor our diagnostics software to your specific needs. We have
developed custom diagnostics for companies
such as NCR, XEROX, MORROW DESIGNS, and
SONY From easy to operate user level diagnostics
to exhaustive service level tests, we can provide
the expertise you need.
So whether you're an end user, service technician,
or system manufacturer, get SuperSoft's Diagnostics II for yourself and keep your system
in great shape.
Diagnostics II
(for all PC DOS, MS DOS, CP/M-86, and
CP/M-SO systems): $125
Call for pricing on customized versions.

TO ORDER CALL
800-762-6629
(in Illinois call 217-359-2112)
or SEND YOUR CHECK OR CREDIT CARD
INFORMATION TO THE ADDRESS BELOW.
Add $3 shipping U,S., $6 Canada, $20 all other
areas. Please specify your computer and operating
system. (C.O.D. orders also accepted)

SuperSoft, Inc, P.O. Box 1628,
Champaign, IL 61820
Telex: 270365 SUP ACI CHM
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THE FORTH SOURCE™

MVP-FORTH

FORTH DISKS

o APPLE by MM
o APPLE by MM.F & G
o ATARI® valFORTH
o ATARI by PNS. F.G. & X
o C64 by HES Commodore

Stable - Transportable Public DomalO - Tools
Vou need two pllmary features In a software development package
a stable operating
system and the abilify to move programs easily and qUickly to a vallety of computers
MVP-FDRTH gives you both these leatures and many extras ThiS public domain product
IOcludes an editor. FORTH assembler. tools. utilities and the vocabulary tor the best seiling
book "Starting FORTH" The Programmer S Kit provides a complete FORTH for a vallety of
computers. Other MVP-FORTH products will simplify the development of your applications. \I~'110

5100
5180

560
590

o Timex by HW. cassette
o T/S l000/lX-81
o
o
o
o

525
02068
$30
l80 by LM
$100
8086/88 by LM
$100
68000 by LM
$250
VIC FORTH by HES. VIC20
Cartrrdge
$40
Extensions for LM Specify IBM. l80. or
8086
Software FloatlOg POint
5100
8087 Support (IBM-PC or 8086) 5100
9511 Support (l80 or 8086)
5100
Color GraphiCS (l80 or 8086) 5100
Data Base Management
5200

64 cartrrdge
540
C64 With EXPERT 2 by PS.
MVP.G,F & X
$99
CP/M by MM
S100
MVP Books - A Selles
o
o CP/M by MM. F
5140
[]
Vol. 1, All about FORTH by Haydon. MVP-FORTH glossary with cross references
o
Hp·75
by
Cassady
5150
to fig FORTH. Startmg FORTH. and FORTH-79 Standard 2nd Ed.
S25
HP-85 by Lange
590
Vol. 2. MVp·FORTH Assembly Source Code Includes IBM PC®.
o IBM-PC by LM
SI00
CP Me . and APPLE® listing lor kernel
S2D
S125
Vol. 3. Floatmg Pomt Glossary by Spllnger
510 \\~'ll0 tBM·PC by MM
Macintosh by MM
$125
o
Vol. 4, Expert System with source code by Park
515
o
Vol. 5. File Management System with Interrupt secullty by Moreton
S25
Vol. 6. Experf Tutonal for Volume 4 by M & L Derrck
515
Key to Vendors:
\I~'ll Vol. 7. FORTH GUIOE to MVP-FORTH by Haydon
$20
HW
Hawg Wild Software
Codes:
LM
Laboratory Mlcrosystems
F - Floating POlOt
MVP-FORTH Software A Transportable FORTH
MM
M.croMot.on
G- Graphics
o
MVP-FORTH Programmer's Kit IOcludlng disk. documentallon. Volumes 1. 2 & 7
PNS
Pink NOise StudiO
T - Tutorral
of MVP Serres and StartlOg FORTH OCP M. OCP M 86. Ol100. DApple.
PS
ParSec
X - Other Extras
OSTM PC. OIBM PC, XT AT & compatibles. OPC, MS-DOS. OOsborne.
OKaypro. OMlcroDeclslons. OOEC RalObow. ONEC 8201. OTRS-80/100
OHP150 ~.... MACINTOSH MVP-FORTH
5175
~'ll 0
MVP-FORTH Enhancement Package for IBM-PC/XT/AT Programmer sKit
FORTH MANUALS, GUIDES & DOCUMENTS
~
Includes lull screen editor. MS-DOS file IOtertace. disk. display and
Thinking FORTH by Leo Brod.e. author
0 68000 fig-Forth With assembler
$25
assembler operators
$110
of best seiling "Starting FORTH"
516
0 FORML Proceedings
MVP-FORTH Floating Point and Matri, Math lor IBM PC/XT/AT With
All ABOUT FORTH by Haydon.
0 1980 01981 Vall
8087 or Apple With Applesoft
S85
MVP Glossary
525
0 1981 Vol 2 01982
o
MVP-FORTH Graphics E,tension for IBM PC/XT/AT or Apple
565
FORTH Encyclopedia
\I~'110 198301984
each 525
MVP-FORTH Programming Aids lor CP/M IBM or APPLE Programmer s
by Derrck & Baker
S25
0 1981 Rochester Proceedings
Kit Extremely useful tool for decompiling. callflndlOg. translating. and
~'ll0 FYS FORTH from the Netherlands
0 1981 01982 01983
debugglOg
5200
~
0 User Manual
525
0 1984
each $25
o
MVP-FORTH Cross Compiler for CP/M Programmer's Kit Generates
o
Source L.stlng
525
0 Bibliography ot FORTH
517
headerless code for ROM or target CPU.
5300
\I~'110 FORTH Tools and Applic.
0 The Journal of FORTH
MVP-FORTH Meta Compiler for CP/M Programmer's kit. Use for
by Felerbach
$19
Application & Research
applications on CP/M based computer.
The Complete FORTH by Winfield
516
0 Vol 1/1 OVal 1/2
Includes public domalO source
S150
\\~'ll0 Learning FORTH by Armstrong
517
0 Vol 2/1 OVal 2/2
Understanding FORTH by Reymann S3
\I~'110 Vol 2/3
each 515
MVp·FORTH PAD5 (Professional Application Development System) lor IBM
~'ll0 FORTH, An Applications Approach
0 METAFORTH by Cassady
$30
PC ·XT AT or PClr or Apple II. liB or lie. An Integrated system for customlZlOg
~
by Tappen
S20
0 Threaded Interpretive Languages 525
your FORTH programs and applications The editor IOcludes a bl-drrectlonal stllng
\I~'110 FORTH Applications by Weber
513
0 Systems Guide to tig·FORTH
search and IS a word processor specially deSigned lor last development PADS
Mastering FORTH
by Tlng
$25
has almost trrple the compile speed of most FORTH s and provides fast debugging
by Anderson &
\I~'110 Inside F83 Manual by TlOg
525
techniques. Minimum sIZe target systems are easy w.th or Without heads V.rtual
Tracy
518
0 FORTH Notebook by T.ng
$25
overlays can be compiled In oblect code. PADS IS a true professional development
o
Beginning FORTH by Ch"lian
$17
0 Invitation to FORTH
$20
system Specify Computer
$500
o FORTH Encycl. Pocket Guide
$7
0 POp·11 User Man.
520
o
MVp·FORTH MS·DOS file Intertace lor IBM PC PADS
580
o
And So FORTH by Huang.
0 6502 User's Manual by
MVP-FORTH Floating Point & Matri' Math see above
585
A college level text
525
Rockwell IntI.
510
MVp·FORTH Graphics Extension see above
565
FORTH Programming by Scanlon
517
0 FORTH·83 Standard
515
U
MVp·FORTH EXPERT·2 System for learnlOg and developlOg knowledge based
STARTING FORTH by Brod.e Best
0 FORTH·79 Standard
515
programs Both IF THEN procedures and analyt.cal subroutlOes are ava.lable.
InstructIonal manual available
Source code IS provided Specify DApple. OIBM. or OCP/M Includes MVP
(soft cover)
$20
Books. Vol. 4 & 6
5100
, ~ FORTH·Writer, A Word Processor for the IBM PC/XT/AT w.th 256K MVp· FORTH
o Installation Manual for fig·FORTH
515
~«; compatible kernel With Files. Edit and Prrnt systems. Includes D.sk and Calculator
o Source Listings ot fig·FORTH. SpeCify CPU or Computer
$15
systems and ability to compile additional FORTH words.

o

o

o
o

o

o
o
o
o
o

o
o

o

o
o

o

o

o
o

o

o

o

o
o

Ordering Information: Check. Money Order (payable to MOUNTAIN VIEW PRESS. INC.).
VISA. MasterCard. Amerrcan Express. COD s 55 extra. M.nlml·m order 515 No b.lllng or
unpaid PO s Caltfornla reSidents add sales tax Sh.pp.ng cr,,!s In US Included In prrce.
Foreign orders. pay In US funds on US bank. Include for handltng and shipping by A" 55

for each .tem under 525. 510 for each .tem between 525 and 599 and 520 for each Item
over 5100 All pnces and products subJect to change or w.thdrawal w.thout notice. Single
system and i or Single user lIcense agreement required on some products.

MOUNTAIN VIEW PRESS, INC.
PO BOX 4656
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Inquiry 253

E·V·E·N·T Q·U·E·U·E

July 1985
• GOVERNMENTAL
COMPUTING-Managing
Microcomputers in Government. various sites throughout the U.S. Two seminars.
"Managing Microcomputer
Usage in Government" and
"Using Micros for Government Management:' are offered. Fees range from $415
to $795. depending upon
duration and governmental
or nongovernmental affiliation. Contact U.S. Professional Development Institute.
1620 Elton Rd" Silver Spring.
MD 20903. (301) 445-4400

July
• PBX SEMINAR
New Generation PBX: The
Path to Voice/Data Integration. various sites
throughout the U.S. This
three-day seminar covers
computer to PBX interfaces.
signaling. new products. PBX
selection and economics.
and a comparison of
selected vendors. The full
registration fee is $745. Contact Data-'Jech Institute.
Lakeview Plaza. POB 2429.
Clifton. Nj 07015. (201)
478-5400. July
• LOTUS. SYMPHONY
SEMINAR-Seminars on
Lotus 1-2-3 and Symphony.
various sites throughout the
u.s. A focus on the concepts and features of these
programs. Contact Data-'Jech
Institute. Lakeview Plaza.
POB 2429. Clifton. Nj 07015.
(201) 478-5400 July
• CAD COURSE
Computer-Aided Design. Colorado State University. Fort
Collins. Three-week courses
with participants using a
high-performance dynamic
graphics machine. The fee is
$800. Contact Professor

Gearold Johnson. Center for
Computer Assisted Engineering. Colorado State University. Fort Collins. CO 80523.
(303) 491-5543 July-August

Place. POB 45405. Los
Angeles. CA 90045. (800)
421-8166: in California. (800)
352-8251 or (213) 417-8888:
in Canada. (800) 228-6799.

July-August
• ENGINEERING
CONFERENCES-Engineering Summer Conferences.
Chrysler Center for Continuing Engineering Education. University of Michigan.
Ann Arbor. Conferences in
such areas as biomedical.
chemical. civil. computer.
electrical. and environmental
engineering. Contact
Engineering Summer Conferences. 200 Chrysler
Center. North Campus. University of Michigan. Ann Arbor. MI 48109. (313)
764-8490. July-August
• COMPUTER SHORT
COURSES-The Fifteenth
Annual Institute in Computer
Science. University of
California. Santa Cruz.
Among the offerings are
"Relational Database Management:' "Data Storage:'
and "Computer-Aided Geometric Design." Contact Sally
Thomas. University of
California Extension. Santa
Cruz. CA 95064. (408)
429-4534. July-August
• SOFTWARE COURSES
Software Short Courses.
various sites throughout the
U.S. Among the courses are
"UNIX: A Hands-on Introduction:' "Programming in
C: A Hands-on Workshop:'
and "Software Requirements.
Specifications. and 'Jests:'
Contact Integrated Computer
Systems. 6305 Arizona

• COMPUTER TRAINING
Computer Training Programs.
Wintergreen Learning Institute. Wintergreen. VA.
Hands-on training in word
processing. information
management. spreadsheets.
and graphics. Contact Dr.
M. D. Corcoran. Wintergreen
Learning Institute. POB 7.
Wintergreen. VA 22958.
(804) 325-1107.

July-September
• DEVELOPMENT
SEMINARS-Professional
Development Seminars.
various sites around Boston.
MA. A brochure describing
one- and two-day seminars
on computer competence.
management. sales. and
finance is available. Contact
Boston University Metropolitan College. 755
Commonwealth Ave.. Boston.
MA 02215. (800) 255-1080:
in Massachusetts. (617)
738-5020

July-September
• SME CONFERENCES.
EXPOS-Conferences and
Expositions from the Society
of Manufacturing Engineers.
various sites throughout the
U.S. For a calendar. contact
the Society of Manufacturing
Engineers. Public Relations
Department. One SME Dr..
POB 930. Dearborn. MI
48121. (313) 271-0777.

July-November

IF YOU WANT your organization's public activities listed in BYTE's Event
Queue. we need to know about them at least four months in advance. Send
information about computer conferences. seminars. workshops. and courses
to BYTE. Event Queue. POB 372. Hancock. NH 03449.

• SNA SEMINAR
IBM's Systems Network Architecture (SNA) Seminar.
various sites throughout the
U.S. Covers such topics as
local-area networks. SNA
distribution services. and
personal computer connections. Contact Communications Solutions Inc" 992
South Saratoga-Sunnyvale
Rd.. San Jose. CA 95129.
(408) 725-1568

July-December
• PICK EDUCATION
Pick System Educational
Series. various sites throughout the U.S. and Europe.
Seminars and workshops on
the Pick operating system.
Contact IES & Associates
Inc.. POB 19274. Irvine. CA
92713. (714) 786-2211

July-December
• PERSONAL COMPUTER
COMMUNICATIONS-Data
Communications and Networking for the IBM PC and
Other Personal Computers.
Atlanta. GA. Topics to be
addressed include asynchronous connections. synchronous mainframe connections. data integrity. and personal computer networking.
The fee is $695. Group discounts are offered. Contact
Software Institute of
America Inc.. 8 Windsor St..
Andover. MA 01810. (617)
470-3880 luly 8-9
• ADVANCED
AUTOMATION-Robot
Manipulators. Computer Vision. and Automated
Assembly. Cambridge. MA.
Contact Director of the Summer Session. Room EI9-356.
Massachusetts Institute of
'Jechnology. Cambridge. MA
02139. july 8-12
(continued)
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Inquiry 306

DISK DRNE SUBSYSTEMS
~ ~ ~ PC-INSIDER OR PC-oU1'S~~~~

~~

EEE HARD DISK SERIES FOR b~:f.,,~ ::
10 TO 116 Mb FORMAnED WI Controller
And All Necasary Cables, Hardware And

__ ~!~!.! _s..uPP1~ _~~ ~ _s!y~_ ~~~~~~:::::.~~ ~~!.~ __

60Mb WANGTEK 1/2 HT 51/4" STAEAMING
___________________________________c
_
TAPE DANE OPTION For IBM-PC $1 525
26Mb CIPHER STD HT 51/4" CARTRIDGE
___ ~_'!~~_'!L~_:!~~~!,_~_:!~~~_!_~~~!!JJ.~~ _
~ CALL FOR DEALER AND/OR V

QUANITY PRICING ON HARD DISKS:

Amcodyne NIq;~Mlcroscl{!f1({! ~UAnTUm
MITSUBISHI MICRorOLlS~DJME landon
-----G:;:;r:-;V1iiiMl~·2j.liciMb-5-ii4-;,-----

EXTERNAL SU8SYSTEMS•••••.From $1 525

-----------------------------------~------IMPROVE DISK I/O 8Y 10 TIMES
Over The Fastest 51/4" Dnv.s With The
50Mb RMCODYNE SU8SYSTEM
Available For COMPUPRO CONCURRENT
DOS 8-16,TUA80DOS,And Ms-DOS
WI 25Mb Aemovable Cartridge For 5 Min. 8ack~p,
Ultimate Data Security/Arddval And A Very
Efficient Networking SOlutlon......From $4,795
•

__ ~~~

_~.

_ _~

(800)

528-3138

EVENT QUEUE

SEE PAGE 431

FOR OTHER MDSE

• COMPUTATIONAL
LINGUISTICS-The 'TWentyThird Annual Meeting of the
Association for Computational Linguistics, University
of Chicago, IL. Papers. demonstrations. and tutorials.
Contact Don Walker (ACL).
Bell Communications Research, 445 South St.. Morristown, NJ 07960. (201)
829-4312. July 8-12
• SYMPHONY TIPS
Advanced Symphony. _
Georgia Institute of Technology, Atlanta. Areas
covered include auto-dialing
to remote computers and
"'smart" spreadsheets using
artificial-intelligence concepts to preanalyze numeric
outputs. The fee is 5390.
Contact Trish Stolton. Department of Continuing
Education, Georgia Institute
of Technology. Atlanta. GA
30332. (404) 894-2547
July 9-10
• CONSULTANT TRAINING
Learn How to Be a Successful Independent Computer Consultant. Honolulu,
HI. The risks and rewards of
consulting, planning and
marketing. legal considerations. and resources are
covered. Contact Education
Technology Center Inc" Suite
1042. 485 Fifth Ave.. New
York. NY 10017, (212)
505-6148 July 13

DATA SPEC presents the affordable data switch. At $59.95* you
can conveniently switch between your peripherals without the
need for expensive equipment. You also gain outstanding durability
with the following quality features:
• Full metal construction
• All 25 pins switched
• Complete shielding (Exceeds Ee.e. • Gold plated connector pins
requirements)
• Safe "break before make"
• Reinforced printed circuit boards
operation
• Anti-skid feet
• One year warranty
Isn't it about time you benefit from high performance at affordable
prices? The $59.95 data switch from DATA SPEC. Ask for it at your
nearest authorized DATA SPEC dealer.
FROM ALlI.... NCE RESEARCH CORPORAnON

20120 Plummer Street. Chatsworth, CA 91311 • 1-818-993-1202
·Manufacturer's suggested retail pflce for model AB·25. AlB SWitch. AlBIC (25 or 36 pm
configurations) and cross matrix data switches are also avaiJable.
©Copynght 1985 Alliance Research Corporation
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Inquiry 395 for End-Users,
Inquiry 396 for DEALERS ONLY.

• AWC CONFERENCE
The Fourth Annual National
Conference of the Association for Women in Computing. Allerton Hotel. Chicago,
IL. Workshops and sessions
on technical and careerenhancement topics, For
more information. contact
Joan Wallbaum. AWCC '85.
407 Hillmore Dr.. Silver
Spring, MD 20901,
July 13-14
• THE NCC
The 1985 National Computer Conference: NCC '85,
McCormick Place. Chicago.
IL. Exhibits. technical ses-

sions. and development
seminars, This year's theme
is "'1echnology's Expanding
Horizons," Contact Helen
Mugnier. AFIPS. 1899
Preston White Dr.. Reston.
VA 22091. (703) 620-8926.
July 15-18
• iRMX USERS MEET
The iRUG Annual International Conference. Palmer
House, Chicago. IL. The
theme is "'The Future Direction of Real:rime Software
Applications:' iRUG is a nonprofit organization made up
of Intel iRMX operating system users. Contact Catherine
Moon. MS/HF2-57, Intel
Corp., 5200 Northeast Elam
Young Parkway. Hillsboro.
OR 97123. (503) 640-7038.
July 17
• DATA SWITCHING
Distributed Data Switching
Seminar, Washington. DC. A
one-day seminar on the
technology and application
of distributed data switching
in telecommunications. The
fee is 5395. Contact Timeplex Seminars, 400 Chestnut
Ridge Rd.. Woodcliff Lake.
NJ 07675, (201) 930-4600.
July 18
• PERSONAL COMPUTER
COMMUNICATIONS-Data
Communications and Networking for the IBM PC and
Other Personal Computers,
New York. NY. See July 8-9
for details. July 22-23
• SIMULATION
The 1985 Summer Computer
Simulation Conference:
SCSC '85. Westin Hotel.
Chicago. IL. Contact Charles
Pratt. Society for Computer
Simulation. POB 2228. La
Jolla, CA 92038. (619)
459-3888. July 22-26
• COMPUTER
WORKSHOPS-Personal
Computer Workshops. Aspen
and Colorado Springs. Co.
Thtorials, including an introduction to personal com(continued)

fBI PBOFBSSIORA.I:S CROICB
Lotus

Lotus

1-2-3

Symphony

Call

Call
Datllbase Systams
ALPHA DATA IWSI!
IlAHAQI!R II
CLlPPI!II
CLOUTYU
CONDOR III

Software
Word Processing Editors
'ANCY'ONT
1.
FlNALWORD
IIICROIO" WORD
IlULnlIATE
41
OFFICI! WRITl!RI
II'I!LLER
"":WRITl!
SAlINA WORD ill
YOUCSWRITl!R
Ql!LUU
'111
YOLICIWRITl!R
ICIDTlFlC
$271
THE WORD PLUS

CORNIRITONE

DIAII! II
DIAII! III
INI'OITAR+
KNOWLIEDGEIlAN
"": I'lLI!II'FS:
REI'DRT
PO_ReAlI!
QUICKCODI! III
QUlCKIlI!I'ORT
RlAU_

i

~

~=RI'ECT

WORDSTAR
WOROITAR 2OlIO
WOROITAR 2OlIO+
WOROITAR PRO
XYWRITEII+
Spreadsheets/
Integrated Packages
ELECTRIC DESIC
ENAILI!
FRAMEWORK
LOTU.1·2·3
MULnPLAN
OPEN ACCESS
SAlINA PLUS
SMART SYSTEM
lIPREADSHEET
AUDITOR
SUPERCALC 3
SYMPHONY
TKISOLYER
Languages/Utilities
CONCURRENT DOS
CIt C COIIPILER
DIGITAL RESEARCH
C COIIIPILER
OR 'ORTRAN 77
LATnCI! C COMPILER
IIICROiO"C
COMPILER
IISIASlC COMPILER
III'ORTRAN
NORTON ununEs
TURIO PASCAL

Samna
Word III

$279

Ii
111

15

Project Management
HARVARD PROJECT
IlANAQI!R
HARVARD TOTAL
PROJECT MANAGER
1I1CR08O"
PRo.IICT
HRTllAlTI!R
telTOR PRO.II!CT
.... W/GRAPHICS
IUI'I!RPIlOJECT
TI_LINI!

=
m:
1m

i5

Desktop Environments
HSIC ORGANIZER
SlOI!KICK
II'OTLIGHT

Accounting
IPI
GREAT PLAINS
IUS EASYIUSlNESS
ONE WRITl! PLUS
OPEN SYlTEIII
PEACHTREE
REAL WORLD
STATE OF THE ART
STAR ACCQUNnNG
PARTNI!R
STAR ACCOUNTING
PARTNER II

=
E
N

Personal Finance
DOLLARS AND
SIENA
HOWARD TAX
PREPARER IS
MANAGING YOUR

IIIONEY

Chart-Master

$239

dBase III

FrameWork

MultiMate

$349

$349

$249

Ir
1.

11

11
1.

•
I

...
...==
=
S20t

r=

1.

I-..
'''1
'115
$121

GraphlcslStatistlcs
A88TAT
AUTOCAD
. . IUSlNUS
GRAJIflICS
.CHAIITIIMTIlR
CHAllT8TAR
OROIlAW
ENIRGRAPHICS WI
PLOTTER
IXI!CUYtIION
GRAJlHWRITI!R
COMIO
III CHART
OYERHIEAD
I!llI'RUI
PCOIlAW
PC I'AINTIRUIH
1'1'1: GRAPH
lIIGNIIAITD
UATPM-NWA
STATPACWALONICK
SYITAT

$271

$1475

iii
=:
m:

U
171

==

Prof_1one1 Development
UPI!RTIAIl!
1lAHA000MINT EDGE
IALIIIDGI
111
THIN1t TAHIC
11

ire

Communicational
Productivity Tools
CROSITALK
PROKEY
RELAY
SMARTCOMII

..

Input Davlces
KIYTllONlC 51.1
KOALA
1lllCA0I0FT IlIOU8I!
PC IlIOU8I! WPAINT

Networks
AlTPCNI!T
CORYUlNIT
ORCHID PC NIT
3 COM

Multifunction Boards
AIT ADYANTAGI!

=:
==

...

E

5

Mass Storsga/Backup
I~GA IERNQUW
1IT25 TAPE IACKUP
TALLGAR8I TG5025
SY. . . . 1IIIAGa
.Y. . . . QlCIlILE

1

1
:

11:

Displays
AMDEK 31M
PRINCITON HX·12
PRINCl!TON 1IAX·12
PRINCl!TON 111·12
QUADRAII
AlllERCHROIIE
171
TAllAN 122 AllIER
111
TAllAN G111440
$3ttISII
ZlENITH 1M AllIER
ZINITH 1. COLOR

$209

Display Boards
EVEREll GRAPHICS
EDOI!
S32I
HERCUL1!8 GRAPHIC.
CARD
~CULI!S COLOR
CARD
'1.
PAIlADlUIIODULAR
GRAPHICS
$271
PARADIIE
IlULTIDllPLAY CARD
I'I!RSYIT 101
PRINCl!TOIiI SCAN
DOUIUR
SIGMA
COLOR _
STI GRAPHICS
PLUlII
TECIQR GRAPHICS
IIAITI!R
Tll!NG ULTRA PM
Tll!NG ULTRA PM"

lOX

Hardware'"

Word
Perfect

Prlnters/Plotters
C.ITOH
DlAILO I2GII3D
IPIONFI....
IPION FI·100+
IPION LQ-1501
HP 7475A PLOTRlR
JUkI.1.
N1!C" COLOR

1m

1
I:

HIe"

......

$III

Ii

Emulation Boards

AIT

I

CXlU7llt
IRIIA
IRIIALINI!
lIlIIAJIRlNT

QUAD.,.

Modems
AlT1lUCM1.

I

HAYES,.
HAYO,..
HAYES ....
Yl!NTl!L1.

HALl'CARD

1m

AlTIPM~

AlTIPMPLUI
ORCHIDIL

Iii

cJ:loPC~
I'I!R'YIT~
~

E

~cJ!c.
AIM
nf=1I "" CAPTAIIl

TlCIIM

tell

== ==":~i
TICIIM WAVI CS4IQ

I==

'1.

".C
C_
"
.
$".
OKIDATA MPII3P $72IIS11
PANASONIC
SCoI
~ SPRINT"56
'1511
STAR SGISRISD
TOIHIIA Pl340
TOIHIIIA ...1
$1171

If;:

Acc:aaorIes
CURnS IUIIOI!
lI'IlOTICTORll

DAT~IACKUP

G1L~A1Il

SWITCH
IIICROMII'I'R .....

&rAZU.....

.:fl..1I!T
2ItlC RAIl lET

tell

...

I:

i!i

D711A'fM CHIP

"CALL'OR IHlPPlNG COlTS

Smartmodem Smartmodem

Quadboard

Tseng

384K

U1tra Pak.

1200B

2400

$329

$399

$365

$609

LOWEST PRICE
GUARANTEE!!

free!

We will match current
nationally advertised
prices on most products.
Call and compare.

Diskette
Library
Case

with your order

1f'

~·BDD·22~·12BD
In New York State call (718) 438-6057
TERMS:
Checks-allow 14 days to clear. Credit procassing-add 3%. COD orders-cash,
M.O or certified check-add $3.00. Shipping and handling UPS surface-aeld $3.00
per item (UPS Blue $6.00 per"item). NY State Residents-add applicable sales lax.
All prices subject to Change.

~1-iij_MON.-THURS. 9:00AM-8:00PM

~_

SUN. & FRio 9:00AM-4:00 PM

Softline Corporation
Box 7'29. BrOOklyn. N.Y. 11230
TELEX: 421047 ATLN UI

P.o.
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On an IBM ™ monochrome monitor
(or equivalent), STB's Chauffeur
displays color/graphics software in
full-screen format and no software
modifications are necessary.
Of course, we built the Chauffeur
to work with the family of IBM PCs
and compatibles. Our new video
board is software compatible
with the IBM Color/Graphics
Adapter, as well as hardware and
software compatible with the IBM
Monochrome/Printer Adapter.

No More Confusion
No more mixing and matching
hardware with software. The

•--

STH Systems, Inc.

Chauffeur converts graphics
display into a format compatible
with the IBM monochrome monitor.
For you, that means no more
worries ,about preboot software.
Best of all, you don't have to deal
with those drivers anymore.

Follow The Leader
STB's Chauffeur is clearly the
leader in video boards. It converts
oolors to a 16 level grey scale, and
gives you a graphics display that
fills a monochrome screen.
For graphics, the Chauffeur
supports the same resolutions as
the IBM Color/Graphics Adapter.

© 1985 STB Systems. Inc.

For text, our board produces
a high quality monochrome
character set.
STB's Chauffeur includes a
parallel port, an optional clock/
calendar and our exclusive PC
Accelerator™, for print spooling
and high speed disk emulation.
You also get our one year warranty
and an illustrated manual with
thorough instructions.

Relax And Enjoy The View
Buy the Chauffeur now. Put it in
your system and enjoy watching
graphics on your monochrome
monitor.

IBM registered trademark of International Business
Machines Corp. PC Accelerator trademark of ResiCorp.
Flight Simulator trademark of MicrosoH. PC Paintbrush
trademark of Z-SoH. The Chauffeur trademark of STB
Systems, Inc.

c. .

t

t

::-::.,

Avoid The Crazy Drivers
In The Graphics Jam
With STB's Chauffeur@)

Flight Simulator'·

PC Paintbrush t.

Finally you can buy the most popular IBM color/graphics
software with no worries about hardware compatibility.
STB's Chauffeur video board produces monochrome display
without preboot software or those crazy drivers.

Write For A Free Info Pack Today.
Inquiry 341
STB Systems, Inc., 601 North Glenville, Richardson, Texas 75081

Keep
Life
Simple

.._.......
_

~.~

STB Systems, Inc.

~-------~--

----

•
I

-

-

------~-

-

-

Now Showing
In Black And White

f you own an IBM-PC
or PC work-alike,
Roland's new MB-142
monitor lets you show off
your text and graphics in
today's hottest colorsblack and white. That's
right! The MB-142 gives
you black characters on a
paper-white backgroundjust like people have been
reading for centuries. You
can also have white characters on a black background with just the touch
ofa button.
Both of these black and
white display formats are
easier on the eyes and
less fatiguing than the green
or amber phosphor used in
standard monochrome
monitors. The MB-142's
large 14-inch screen, combined with its ultra-high
720 x 350 resolution,
can display characters
that are larger and
more legible than what
you can get with ordinary monochrome
monitors. Another
great plus is that the
MB-142 plugs directly
into the monochrome
board of your IBM or compatible-just like your present monochrome monitor,
with nothing more to buy.
Because of the MB-142's
advanced electronic circuitry, you even have the
ability to mix graphics and
text on the same display
when using graphics and text
boards from leading manufacturers such as Persyst,
STB, Paradise, Hercules, AST
and many others. What makes
it all possible? The same
sophisticated technology
used in color monitors.
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heMB·142
supports /".".",..
all the
winning
cards

P

usha
button for
instant reverse
screen

f

or business,
black and
white makes
more sense
than green
and black

he big difference is
that the MB-142
monitor does the job for
significantly less money.
The MB-142 is designed
to interface economically,
too. Imagine seeing your
favorite business graphics
or CAD/CAM packages,
such as Lotus 1-2-3, Energraphics, Chart-Master,
AutoCAD, CADDraft and
VersaCAD, in ultra-high
resolution black and
white. Also, take full
advantage of your program's windowing
capability using the large
14-inch screen.
Take a good look at the
differences that set the
MB-142 apart from the rest.
No other monochrome
monitor gives you the
fatigue-free black and
white viewing, text and
graphics capabilities
and easy interface.
Naturally enough,
the MB-142 is from
Roland DC-the
new computer
peripherals company
that's pointing the way
to the future. Look for
this and other Roland
products at fine computer dealers
everywhere.
For more information,
contact: Roland DC,
7200 Dominion Circle, Los
Angeles, CA 90040.
(213) 685-5141.

The software programs listed are trademarks
af the following companies: AutoCAD,

AUTODESK, Inc.; CADDraft, Personal CAD
Systems, Inc.; Chart·Masler, Decision
Resources, Inc.; Energraphics, Enertronic
Research, Inc.; Lotus 1-2-3, Lotus Develop-

ment Corp.; VersaCAD, T&W Systems, Inc.

Inquiry 305

"Switch boxes are sold by many
suppliers, but by far the two b~t

EVENT QUEUE

puters. word processing.
spreadsheets. and database
management. Contact Rocky
Mountain Institute of Software Engineering. 1670 Bear
Mountain Dr.. POB 3521.
Boulder. CO 80303. (303)

499-4782. Ju/W 22-26
• SIGGRAPH
SIGGRAPH '85: The 1Welfth
Annual Conference on Computer Graphics and Interactive 'Techniques. Moscone
Center. San Francisco. CA.
Contact SIGGRAPH '85.
Conference services Office.
Smith. Bucklin and Associates Inc.. ill East Wacker
Dr. Chicago. IL 60601. (312)

644-6610 Ju/W 22-26
• AIRBORNE COMPUTING
SAFETY-Meeting of the
Radio 'Technical Commission
for Aeronautics. Washington.
DC Special Committee 156
convenes at 9:30 a.m. to
discuss the possible hazards
posed by the use of lap-top
computers in airplanes. Contact Radio 'Technical Com,
mission for Aeronautics.
Suite 500. 1425 K St..
Washington. DC 20005. (202)
682-0266. JU/W 23-24
• INTELLIGENT MACHINES
Logic Programming & Expert
Systems. The 111ring Institute.
Edinburgh. SCotland. lectures. demonstrations. and
sessions on programming
techniques. system structure.
and Prolog. Contact The 111ring Institute. 2 Hope Park
Square. Edinburgh EH8
9NW. Scotland; tel:

031-668-1737 Ju/W 24-25
• TECH CONFERENCE
Semi-Official Get-together:
SOG IV. Central Oregon
Community College. Bend.
OR. Sponsored by Micro
Cornucopia. this conference
features forums on communications and single-board
systems design. Admission is
free. Contact Micro
Cornucopia Inc.. POB 223.
Bend. OR 97709. (503)
382-8048. Ju/W 25-28

,,",

m:T Enterp,ises."
•

• CHEMICAL
ENGINEERING-The
Seventh CCCE. National
Computer Workshops-East.
Clarkson University.
Potsdam. NY. Sponsored by
the American Chemical
Society Division of Chemical
Education's Committee on
Computers in Chemical
Education and Project
SERAPHIM. Advanced registration is $100. Contact Dr
Donald Rosenthal. Department of Chemistry. Clarkson
University. Potsdam. NY
13676, (315) 268-6647
Ju/W 28-AulJust I
• PUBLIC COMPUTING
The 1Wenty-Third Annual
Conference of the Urban
and Regional Information
Systems Association. Westin
Hotel. Ottawa. Ontario.
Canada. The conference
theme is "Computers in
Public Agencies. Sharing
Solutions." Contact URISA
Secretariat. Suite 300. 1340
Old Chain Bridge Rd..
Mclean, VA 22101. (703)
790-1745. Ju/W 28-AulJust I
• AI. EXPERT SYSTEMS
BRIEFING-Artificial Intelligence and Expert Systems: What Users and Suppliers Must Know 1bday to
Deploy These 'Technologies
as Profitable Strategic Corporate Resources Tomorrow.
Park Plaza, Boston. MA. A
one-day executive briefing.
The fee is $790. Contact Ms
Lee Burgess: Professional
Development Programs.
Rensselaer Polytechnic institute, Troy Building. Troy.
NY 12180-3590. (518)
266-6589. Ju/W 29
• COMPUTERS AND
EDUCATION-The 1985
World Conference on Computers in Education, SCOPE
Convention Center. Norfolk,
VA. Exhibits, papers, panel
sessions. tutorials. and
preconference workshops.
Contact WCCE/85. AFIPS,
1899 Preston White· Dr.

Your valuable computer and peripheral equipment can be damagc:d by electrical surges
much smaJJer than you've been led /0 believe. Far more likely to happen is having your importanl dati wiped out 11x.'Se disaslers, and others, CUl be p""""ted with AUT. Pow.... Ceatero.
Relay Ia/ches power off during power dropouts (Model 1 lOB). MuJli-filters isolate equipment,
eliminate imeraction, noise and hash. MOVs suppress spikes and surges. MFf. Pow~r
~nten also have 3 isolated, switched socketpairs, with at least one uru,1Vitdled socket (so
you can add a dock, etc.), lighted power ~"\.Vitch, fasc:-acting fuse, 3-wire, 6-foot cords; 15A,
125V, and 1875 walt& Although each model is altraaively
housed in a protective aluminum casing, these are

heavy-duty, oommercial-quality power cenlers.

Watch out for fang' names that cost twice
as much, last half as long, and have
half the features of MI}'. Power
Centen.
Model 1107 8 sockets,
2 unswitched; S7'.'S
Model 1108 7 sockets, I unswitched;
with dropout relay; S".'S
Model 1109 is like 1107 but intelligent (~witch
on the device that's plugged into the control scx:ket
and every thing else comes on). Sl:l,.,S

There are other RS-ZJ2 Switcha, Power Centus, and eomputer Peripheral Product. available from MFj. Call and talk with us about all your computing needs, and when
you do, ask for out latest catalog. Both the c:a1l and the cataloa 11ft free.

1-800-647-1800
For technical/repair information, or in Mississippi, or outside the Continental United States,
please telephone ..

1-(601)323-S8690rtelex S3-4S90MIJSTKV
All MFJ products come with a ooubleguarantee we think is unmatched. Order from MF]
and try any product for 30 days. If it doesn't satisfy your needs, just return it for aftdJ refund,
less shipping. If you keep it you can be assured of continued service with our One YMr
Unconditional Guarantee.
Call lOll-free 1·800·647·1800 and charge the ,products you need to your VISA or Master·
Card, or send a check or money order, plus $5.00 shipping, and our shipping depanment will
promptly have your computer peripheral on its way to you.

MF] Enterprises Inc.
921 Louisville Road
Starkville, MS 39759

• 1

(continued)
Inquiry 231
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High performance to cost ratio...

Programming Chips?

EVENT QUEUE

Projects develop IYOfitably with development hardware lsoftware from GTEK.

~eston.

MODEL 7956
.
(with RS232 option)
$1099.
MODEL 7956 (stand alone) $ 979.
GTEK's outstanding Gang Pro·
grammer with intelligent
algorithm can copy 8 EPROMS at
a time! This unit is used in a production environment when pro~amming a large number of chips
IS required. It will program all
popular chips on the market
through the 27512 EPROMS. It
also supports the Intel 2764A &
27128A chips. It will also program
single chip processors.

MODEL 7228 - $599
This model has all the features
of Model 7128, plus Intelligent
Programming Algorithims. It
supports the newest devices
available through 512Kbits; programs 6x as fast as standard
algorithims. Programs the 2764 in
one minute! Supports Intel 2764A
& 27128A chips. Supports
Tektronics, Intel. Motorola and
other formats.

EPROM & PAL

PROGRAMMERS
-These features are standard from GTEKCanpllible with aD RS232 serial inlfrface pcrt.o • Auto select baud rate • With er wiUnIt hamshaking. Bidirectional Xon'Xoff • CfS'IYl'R suppa1ed • Read pin rouJIl8lib1e ROMS· No pEl'
sooaIity moduIeB • Intel. M<XaoIa. MCS86 Hex famats • ~t facility fer 16 bit data paths •
Ilald ~ bmatted list arnmanda· Intarupt drivm - IX"WllfIl and vaify reo! time while
!BXling data • Program single byte. block. er wixJle EPROM· Int.elligmt diagnosti<::o disarn bod
andIer E!"II.'l8bIe EPROM· Verify €I'8SUI'I! and canpare arnmanda • Busy light • CcrnpIete with
TextooI zm> insertim fcrce socket and integral1~ VAC _
(240 VAC/5OHz availablel •

VA 22091. (800)
522-1985: in Virginia. (703)
620-8900 lullj 29-August 2

August 1985

August 4-9
• PROFESSIONAL EDUCATION SEMINARS-Advanced
Professional Education
Seminars. various sites
throughout the US and
Canada. Among the titles on
the agenda are "UNIX/
XENIX:' 'The IBM Personal
Computer." "Networking the
IBM Personal Computer:'
and "SNA and Teleconcepts:' Contact the Center
for Advanced Professional
Education. Suite 110, 1820
East Garry St.. Santa Ana,
CA 92705, (714) 261-0240

August
MODEL 7324 - $1499
MODEL 7128 - $429
This unit has a built-in compiler.
This model has the highest
performance-to-price-ratio of an)'
The Model 7324 programs all MMI,
National and TI 20 and 24 pin PALs.
unit. This is GTEK's most popular
Has non-volatile memory. It operates
unit! It supports the newest
devices a vaila ble through
stand alone or via RS232. Model 7322
PAL Programmer
$1249
256Kbits.
MODEL 7316 Pal Programmer. . . . . . . . . . . . . . . . . . . .. ..
$ 749
Programs Series 20 PALs. Built-in PALASM compiler.

DEVICES SUPPORTED
by GTEK's EPROM Progranuners

NMOS
2758
2716
2732
2732A
2764

NMOS

2764A
27128
27128A
27256
27512

2508
2516
2532
2564
68766

68764
8755
5133
5143

CMOS

EEPROM

. 27C16
27C16H
27C32H
27C64
27C256

5213 12816A
5213H 12817 A
52B13
X2816
48016

8.741H
8744
8751
68705

UTILITY PACKAGES
GTEK's PGX Utility Packages will allow you to specify a range of addresses to
send to the programmer, verify erasure and/or set the EPROM type. The PGX Utili·
ty Package includes G HEX. a utility used to generate an Intel HEX file.
PALX Utility Package - for use with GTEK's Pal Programmers - allows
transfer of PALASM~ source file or ASCII HEX object code file.
Both utility packages are available for CPM,~ MSDOS,~ PCDOS,~ IS[~ and
TRSDO~ operating systems. Call for pricing.

CROSS ASSEMBLERS
These assemblers are available to handle the 8748, 8751, ZS. 6502, 68X and other
microprocessors. They are available for CPM and MSDOS computers. When ordering. please specify processor and computer types.

:m:

PGX Utilities
PALX

Call for pricing
. . Call for pricing

XASM (for MSDOS) .. .
UN Eraser DE4
RS232 Cables
8751 Adapter
8755 Adapter
48 Family Adapter ........•.....
68705 Programmer

$250.
$ 80.
$ 30.
$174.
$135.
$ 98.
$299.

Development Hardware/Software
P.O. Box 289, Waveland, MS 39576
601/467-8048

, INC.
GTEK. PALASM. CPM, MSDOS, PCDOS, ISIS, and TRSDOS
are all registered. trademarks.
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• ENGINEERING CONFERENCE, EXPO-The 1985
ASME International Computers in Engineering Conference and Exhibition.
Sheraton Boston Hotel.
Boston, MA. The theme is
"Expert Systems: A New
Dimension in Computer
Engineering:' Contact The
American Society of
Mechanical Engineers. 345
East 47th St, New York. NY
10017. (212) 705-7100

August 4-8

ACCESSORIES
Model 7128·L1, L2, L2A. . . . .....
M.;d~l 7128:24 . (OEM Quantity)
Cross Assemblers
$200.

• IBM PC SEMINAR
IBM PC Seminar. various
sites throughput the US A
three-day seminar covering
PC hardware. PC-DOS, IBM
PC work-alikes. and software
selection. Contact Data-Tech
Institute. Lakeview Plaza.
POB 2429. Clifton, NJ 07015.
(201) 478-5400. August

MPU'S
8748
8748H
8749H
8741
8742H

Inquiry 163

($495 for educators). Contact Professor Theodore J
Crovello. Biocomputing
Short Courses. Department
of Biology. University of
Notre Dame. Notre Dame,
IN 46556. (219) 239-7031.

• COMPUTERS IN
BIOLOGY-Computers in
Biology. University of Notre
Dame, Notre Dame. IN. Concurrent. one-week courses
on computers in bioeducation. the classroom and
laboratory, research. and
biological modeling and
simulation. Thition is $595

• PREPARE FOR FACTORY
AUTOMATION-How To Plan
for Factory Automation.
Center for Continuing
Engineering Education,
University of WisconsinExtension. Milwaukee. The
strategy, technology.
systems, and control implications are explored. A working knowledge of computer
systems. group technology.
CAD/CAM. and manufacturing management is recommended. The fee is $890.
Contact Center for Continuing Engineering Education,
University of WisconsinExtension, Civic Center
Campus, 929 North Sixth
St, Milwaukee. WI 53203.
(414) 224-4191. August 5-9
• MACROS AND
SYMPHONY-Advanced Application Techniques: Using
Symphony Macros, Dallas.
TX. A workshop emphasizing a building-block approach to learning the sequence of macro instructions and how they can be
used to solve everyday application needs. Contact
Data-Tech Institute. Lakeview
Plaza, POB 2429, Clifton. Nj
07015. (201) 478-5400

August 7-8
• EVENT FOR TRAINERS
COMTRED '85: The National
Computer Training and
Education Conference and
Exhibition. Civic Center.
Philadelphia, PA. Seminars
and conferences for educators, computer trainers.
retailers, and distributors.
More than 50 exhibits. Preconference workshops on
August 6. Contact National
Computer Education Expositions Inc.. Suite 200. 1411
(continued)

U

ersaform's new XL database isn't just promises-it's here now!
And it offers-YES, FOR ONLY $99-all the features you'd expect in
a database costing 4 times as much.
Accounting applications are XLS strength. Invoicing, purchasing, receivables, and shipping almost create themselves as you design the formsand XL transfers data between them. There's an Invoicing, AIR and Inventory application-source code included-in the package that shows how
it's done. The power's there. And unlike packaged accounting programs,
you can do them YOUR way.
VersaForm XL dBASE III·

R·BASE 4000·

PRICE
STRUCTURED
LANGUAGE

99

695

495

Y

Y

Y

MULTI·FILE

Y

Y

Y

COLUMNS WITHIN
OATA RECORO

Y

N

N

OATA ENTRY CHECKING

BUILT-IN

MUST WRITE PROGRAM BUILT·IN

ON· SCREEN CALC

BUILT·IN

MUST WRITE PROGRAM MUST WRITE PROGRAM

FORMS OUTPUT

BUILT·IN

MUST WRITE PROGRAM MUST WRITE PROGRAM

OATE ARITHMETIC

Y
OYNAMIC

Y
FIXED

N

OATA TYPES

COLUMN TOTAL OPERATOR Y
QUERY BY EXAMPLE
Y

N

N

N

EXTRA

MAX FILE SIZE

4 MB

OPEN

OPEN

MAX RECORO SIZE

4000

4000

1530

·dBASE 11115 a registered trademark of Ashton·Tate R BASE 4000

FIXEO

IS

a trademark of Mlcronm. Inc

• XLS structured language can access multiple files. 48 built-in
functions give control of file access, printing, and user dialogues. You'll
develop transaction-based applications with an ease you've never
experienced before. And all at this unheard-of low price.
• VersaForm XLS unique form-oriented data structures let you easily set
up forms and ledgers-even those with columns! Application development is FAST, FAST, FAST. And since forms are the way that businesses
already store their data, the transition is smooth. That's why VersaForm
XL is so easy to operate even for high-turnover clerical people-it starts
from where they are now.
• Automatic data entry checking and on-screen calculation make transactions error-free. Stored print formats make output formatting a
snap-you can quickly match existing paper forms. VersaForm XLS
report generator is clear and intuitive. Designers can pre-install reports,
Inquiry 37

users can set up their own.
• Query-by-forms (at no extra cost) lets users go right to the data they
need. No query language to learn-forms are the natural language of
business.

Ironclad Money-Back Guarantee
Try VersaForm XL for 30 days. If you're not fully satisfied, return it. We'll
gladly refund your money.
Order now, and have the pleasure of using the right tool at the right price.
You can't lose!
VersaForm XL runs on IBM PC, XT, AT and compatibles. Requires 192K,
two 360KB drives, DOS 2.0 or later. Hard disk recommended.
Standard VersaForm (single file, no language) available for 64K, 2-drive
Apple II or 128K IBM PC. $69.

Applied Software Technology, Dept 785, 1350 Dell Ave., Suite 206, Campbell, CA 95008
(408) 370·2662
Yes! Rush me Versaform XL for the IBM PC ($99) _
Standard Versaform (Single file, no language) for the IBM PC ($69) _
Apple II (+,E,C) ($69)_
Credit card members can order by phone.

aIEl •

Toll-Free:

1·800·824·8145

In California

Toll-Free: 1-800-854-4448
Enclose check or money order with coupon. Include $4.50 for U.S. Shipping and
handling. $7.00 for C.O.D. California residents add 6.5% tax.
_
My check or money order is enclosed _
Send C.O.D.
Charge my _
MasterCard _
Visa
Account No.
Expires
_
PLEASE PRINT CLEARLY
Name
Address
City
Phone

State

Zip

Signature,
JULY 1985 • BY T E
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John Spiech, President
Lotus Performance Cars, L.P.

HERE'S HOW:
Lotus@ travels in the fast lane.They
can't settle for second best in business
software.That's exactly why they went out
and bought Frameworkl>l software.
Framework's a winner. In their"Overall Evaluation"category, Software Digest,
December, 1984, rated Framework the '
best integrated package. And when 10
teams ofWharton MBA candidates
squared offagainst each other with different business software, the Framework
team won hands down. Lotus likes a
winner.
The future ofLotus is mapped out on
Framework where a powerful spread-

sheetworks with a critically-acclaimed
wor.d processor. It's a combination that
only Framework has.The Framework outline function- built in, not added onlets Lotus see what's up the road ahead.
And a data management function helps
Lotus keep track oftheir fast-moving
products.
Lotus came to two conclusions after
looking for software. One: a symphony is
something you listen to on the highway
with the radio turned up loud. And two:
Framework may well be all the business
software a fast-moving company needs.
For a dealer near you call (800)
437-4329, ext. 222. In COlorad+
.
(303) 799-4900,
ext. 222.

Software from

ASHTON -TA1E'"
We11 putyou in control. .
Inquiry 41

Inquiry 88

COMPETITIVE EDGE

EVENT QUEUE

P.O. Box 556 - Plymouth, MI 48170 - 313-451-0665
Compupro®, LOMAS, EARTH, TELETEK, Macrotech

S-100 CIRCUIT BOARDS
CompuPr0286CPU"
CompuProSPU Z'~8MHZ
CompuPro 8085/88 ,.
CompuProDisk 1A'~
CompuPro Disk 3 ,.
CompuPro Ram 22'~
CompuPro Ram 23 ,.
CompuPro Ram23 128
CompuPro CPU Z'~
CompuPro CCP/M«816~
System Support One'~
TeletekHDI
Teletek Systemaste....

$750. Lomas 286
261. Lomas8086

245. lomas Octaport ,. BSenal
347.
417,
850.
277.
487.
189.
250.
245.
375.
557.

Lomas lOP'" 72
Lomas256KDram
Lomas512KDram
Lomas Ram 67 r..
LomasHazitall'~

Thunder186'·
LomasCCP/M x 86'"
CompuProtl04
TeletekSBCl
Systemasterll$

$821, Macrotech 286/Z80H
$795.
420. Lomas 10MHz8086
520.
320. lomas4serial
200.
206. Macrotech256KDram
499.
556. Macrotech512KDram
799.
821. Macrotech512Kstalic
1595.
725. Macrolech 256K stallC
795.
244. LomasColorMagic'· 16K
476.
1095. Lomas MSDOS" 2.11
200.
280. CompuProMOrlveH-&512K 495.
245. CompuProlf038port
459.
525. TeletekSBC 16MHz 128
699.
899. Turbodos·'orTeletek
650.

Lomas 2 Megabyte Ram·(2048K) just $1595.

Earth Computer TU RBO SLAVE 18MHz 128K $395.
Turbo Slave I runs with Teletek, North Star Horizon, Advanced Digital and Others under Turbodos"

SYSTEMS
$3095
$4295
$7495
$8395.
$4995
$2895
$4495

CompuPro 85/88,256K,CDOS, SS1,1/0 4,2·96TPI DRS, 10 Slot
CompuPro 85/88,256K,COOS, SS1,1/0 4,1-96TPI.20MB, 10 Slot
2e6/Z80H, 1024K Static, COOS, SS1 ,I/O 4,1-96TPI,40MB, 10 Slol
286, 1024K, 20MB, AutoCad 2 System - Ready 10 Run
Lomas 286, 1024K,20MB HD,1-5~,CDOS: 6 SERIAL, 2 Par, 10 SIoI
Lomas Thunder 186, 256K, 20 MB HD, 1·5", COOS, 4 Slot
Telelek BMHz Master, 4·8MHz 12BK SLVS. 1-5~, 20 MB HD, TOOS

UPGRADE YOUR IBM® PCTM!!
GRAPHIC BOARDS

MONITORS
Amde~310A

Taxa... Co!rn 44Q
PnnCfltonColorHR-12
Princeton Color SR-12

MULTl-FUNCT10N BOARDS
AST6Pak64K

$159

HerculesMonoctlrome

$549
$459

HerculesCoiorCard
Tecmar GraphICS MaSler

$849

Paradise Graphics
STBGraphlJ: II

$299
$159
$449
$279
$279

$245

FLOPPY DRIVES
TEAC 112HTFD558

$119

Oua<:lramE~palldedOuadboardOK

$219

Mltsublshl96TPt

$125

Tecmar Captain 64K

$199

5"DSDDCoIofDisketies

$ 21

HARD DRIVE KITS
PC 1OMB PC
PC21MBPC
AT21MBAT

"0'

"0'

$795
$1295

AT36MBAT
AT70MBAT

$229'

ATSOMBAT
ATl19M8AT

$329'
$3595

ALL PRICES SUBJECT TO CHANGE AND STOCK ON HAND
CompuPro IS a Registered Trademar1l of Viasyn, CPU Z, Disk lA. Disk 3, Interlacer 3, lnlertacer 4" CPU 266, CPU 8085188,
System Supporl 1, MDRIVE-H, Ram 22, Ram 23 81e trademarks or registered trademarks 01 Viasyn. CP/M 2.2. CCPIM, are
f9QlSlered trademar1t:s 01 Digital Research Inc MSOOS 1$ a registered trademark 01 MICfOSOtl. Syslemasler & Syslamaster II are
r9Qlslered trademar1t:s of Telelek Enlerpl"l$8S. Turbodos IS regislered trademark 01 Sottware 2000. IBM IS a registered Irademar1l
of International Business Machines. AuloCad 2 is a registered trademark 01 Autooeslt, Inc.

The Ultimate Cable Assembly

Inside and Out

• Full shielding IExceeds EC.C. • Gold plated pins
EMI/RFI emission requirements) • Exclusive P.D.I underhood
• Positive strain relief
for maximum integrity
• Large convenient thumbscrews • Lifetime warranty
DATA SPEC makes cable assemblies for all your interface needs:
printers, modems, disk drives and monitors. For your IBM, Apple,
AT&T and other popular PC's. Ask for DATA SPEC cables at your
nearest authorized DATA SPEC dealer.
FROM ALLIANCE RESEARCH CORPORATION

20120 Plummer Street. Chatsworth, CA 91311 • 1-818-993-1202
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• COMPUTER, ELECTRONIC EVENT-Computerfest '85. Building 7, Sinclair
Community College. Dayton.
OH. Seminars. flea-market
areas. speakers. users-group
meetings. and club booths
and displays are some of
the highlights. Admission
is 5 I. 50 Contact Mark
Hanslip. Computerfest '85.
143 Schloss Lane. Dayton,
OH 45418-2931. (513)
268-7225
August 10-11
• TOMORROW'S
COMPUTERS-International
Symposium on New Directions in Computing.
Norwegian Institute of
Technology. Trondheim, Norway. Contact New Directions
in Computing, IEEE Computer Society. POB 639.
Silver Spring. MD 20901.
August 12-14
• GRAPHICS
Ausgraph '85. Brisbane.
Oueensland. Australia.
Australia's first international
conference and exhibition
on computer graphics. Contact Conference Secretariat.
Ausgraph '85. POB 29,
ParkVille. Victoria 3052.
Australia: tel: (03) 387 9955:
Telex: AA 33761.
August 12-16

You've never seen a cable that looks or works quite like this. The
result of extensive research into functional design, the DATA SPEC
cable assembly not only visually enhances your computer equipment, but provides superior quality with the following features:

Patent PND.

Walnut St. Philadelphia. PA
19102. (215) 972-8792
August 7-9

©Copynghl 1985 Alliance Research Corporation

Inquiry 397 for End-Users.
Inquiry 398 for DEALERS ONLY.

• MACROS AND
SYMPHONY-Advanced Application Techniques: Using
Symphony Macros. Chicago.
IL. See August 7-8 for
details. August 14-15
• COMPUTER SWAP
Northwest Computer Swap
Number 9. Fiesta Exhibit
Hall. San Mateo County Fairgrounds. San Mateo. CA.
Admission is 55. Contact
Northwest Computer Swap,
4883 Tonino Dr.. San Jose.
CA 95136. or call Robert
Kushner. (408) 978-7927.
August 17

• AI INVESTIGATED
IJCAI-85: The International
Joint Conferences on Artificial Intelligence. University
of California. Los Angeles.
Topics include AI architectures and languages. intelligent CAl. automated reasoning. and expert systems.
Thtorials. Contact I)CAI-85.
American Association for
Artificial Intelligence. 445
Burgess Dr.. Menlo Park. CA
94025. (415) 321-1118
August 18-24
• FOR EDUCATORS
Innovative Applications of
Microcomputer Technology
in Vocational Education,
University of Wisconsin.
Madison. The emphasis will
be on interactive video. networking. hard-disk systems
and storage backup devices.
and telecommunications for
agriculture. education. and
health applications. Contact
Dr. Judith Rodenstein. Vocational Studies Center. 964
Educational Sciences
Building. University of
Wisconsin-Madison. 1025
West Johnson St.. Madison.
WI 53706, (608) 263-4367
August 19-21
• MACROS AND
SYMPHONY-Advanced Application 1echniques: Using
Symphony Macros. Philadelphia. PA. See August 7-8 for
details. August 21-22
• INTERFACING
WORKSHOP-Personal Computer and STD Computer
Interfacing for Scientific Instrument Automation.
Washington. DC. area. A
hands-on workshop with
participants wiring and
testing interfaces. The fee is
5450. Contact Dr. Linda
Leffel. eEL Virginia
Polytechnic Institute and
State University. Blacksburg.
VA 24061. (703) 961-4848.
August 22-24
• EUROPEAN MEDICAL
INFORMATICS-The Sixth
International Congress of

Ljji€l~ 50FT INCREDIBLE

NEW SERVICE BREAKTHROUGH

OVERNIGHT
DELIVERY!

On Ord". TotIIlI"lI
0., Sl00... Slllpped
UPS FREE II
Unci" Sl00

VIA..

DATA BASE MANAGEMENT
KNOWLED6EMAN
825g
Clout 2
145
Tim IV
279
R:Base 4000
265
R:Base 5000 _ _Lowest Priel
DB Master
475
d BASE.
365
Quickode III
15g
d Base II tNew Release)
269
Condor III
34g
Data Base Mgr. IItalpha) _ _175
Extended Report Writer __119
Friday
169
pis: file & pts: report _ _165
REVELATION
745
Powerbase
30g
Easyfiler
235
FINANCIAL
DOLLARS AND SENSE _8115
Market Mgr. Plus (Dow Jooes)_179
MANAGING YOUR MONEY _119
GRAPHICS
CHARTMASTER
8275
GRAPHICS BOARDS

4':UPO//I/O,.
COUPle,.

•

GRAPHICS (cont.)
BPS Graphics
,
SlGNMASTER
_
pis: graph
,
Graphwriter
319
Graphwriter Extension _ _319
Graphwriter Combo Pak __485
Microsoft Chart
175
ENER6RAP~S
25g
Energraphics (w/plotter opt.)_325
PC Draw
295
LANGUAGES/UTILITIES
CONCURRENT PC IIOS(.,......,8175
Pascal MT + (pC DOS) _349
PU1·(DR)
489
Display Manager·(DR) _ _359
Access Manager·(DR) _ _269
LATTICE CCOMPILER _ _305
C·Food Smorgasbord _ _119
CIS Cobol 86 (DR)
479
Pascal Compiler (MS) _ _245
CCompiler (MS) (New Releasel_305
Microsoft Sort
159
Cobol Compiler (MSl
479

.

-.

,-

GRAPHICS BOARDS (cont.)
PARAIIISE SYSTEMS
AST
Prevl8w
Lowist Price Multi·Display Card _ _ _8279
Modular Graphics card _ _289
EVEREX
Graphics Edge __Lowist Price Options A&B _ _Lowest Price
HERCULES
MODEMS (INTERNAL)
Graphics card
8325 PROMETHEUS
16g Pro·modem 1200B_ _ _8319
Color Card
PLANTRONICSIFREDERICK
QUAOlIAM
8385 Asher
8395
Colorplus
HAYES
STB
GraphiCS Plus II
8315 Smartmodem 1200B,......_ ..8385
TECMAR
NOVATION
8355
Graphics Master
8459 Smart·Cat Plus
TSENG LABORATORIES
RACAL·VADIC
Ultra Pak
8545 Maxwell 1200PC
Pltc.. IU ct to c. . . . wlthout notice.

LANGUAGES/UTILITIES (COllI.)
Business Basic (MS) _ _82U
FORTRAN COMPILER (MS) _229
C86 C Compiler
(Computer Innovations) __32g
INTEGRATED/SPREADSHEETS
LOTUS 1·2·3
8305
Enable
305
Smart Series
579
FRAMEWOlIK
355
Open Access
U5
Electric Desk
22g
SYMPHONY
429
Supercalc 3
175
Multiplan
129
TK! Solver
279
pfs: plan
85
PROJECT SCHEDULERS
MICROSOFT PROJECT_ _8165
SuperProject (IUS)
245
"ARVAIlOTOTAl_T_. _285
WORD PROCESSING
Wordstar 2000
8259
WORDSTAR 2000 PLUS _309

•

WORD PROCESSING (conI.)
Wordstar Pro Pac
8265
Wordstar Pro Plus
345
WOlID PERFECT (New Release,_245
Microsoft Word
245
MULllMATE
249
Volkswriter Deluxe
165
Peachtext 5000
199
Easywriter II/Speller/Mailer _199
Edix & Wordix
255
Finalword
225
samna III
325
Xy Write II Plus
255
Think Tank
125
pfs: write
85
MISCELLANEOUS UTILITIES
PROKEY 3.0
889
Norton Utilities (New Release) __65
SlllEKlCK (unpl1ltectld) _ _65
Crosstalk XVI (New Releasel__115
Sideways
45
Copy II PC
39
DESK ORGANIZER
129

=

MODEMS (INTERNAL) (cont.) MULTI-FUNCTION BOARDS (conI.)
VEN·TEL
, AST RESEARCH (conI.)
PC Modem Half card _ _843g\ Advantage (128kl _ _ _8429
QUAOlIAM
COMMUNICATIONS BOARDS
AST
Quadboard (64k) _ _ _8259
AST·5251·11 or 12 _ _862g STB
74g Rio·Plus II (64k)
AST·3780
8259
VO Plus II
135 Rio Grande _ _ _Lowest Price
Grande
Byte
_
_Lowest
Price
DCA
8g49 TECMAR
IRMA Board
QUAOlIAM
Captain
8235
844g
Ouadlink
MULTI-FUNCTION BOARDS
AST RESEARCH
8159
Six Pak Plus (64kl _ _ _8259
Mega Plus II (64k) _ _ _275

(P.....-~=====ISOF1WARE tor Maclntoshl.~~~~~
GRAPHICS

DB Master

$125

F,lev,s,on
t st Base
Habadex

105
105
115
241
155
135
140
111
275
171
105
245
15

HeliX
Marnstreet Flier
Megat,'er
M,crosott File
Omms2
Omms 3
Overview
pts: File & Repan
Macllon
FacUinder

GRAPHICS
Ammation Tool Kit

(BUildingS, Intenors, landscapes) _ _100

LANGUAGES/UTILITIES

$75

15
$38
48
58
61

sapphire
Ruby

$15
15
141
115
111
275
15
115

MANAGEMENT/ FINANCE
Dollars & Sense
Front Desk

$71
15

Smanmodem 300
Smanmodem 1200

CURTIS SURGE PROTECTOR
Diamond
Emerald

100

Home Accoontant Plus
MacManager
MacProjeCt
Management Edge
Mar1<et Analyzer
Market Manager (Dow Jones)
Peachtree Back To
BasICS Accounting
saJes Edge
Str"'llht Talk
Financial Planmng (ApfOPOS)
Investment Planning (APfopos)
CommunICations Edge
Negotiat,on Edge
Tax Manager(MlCrolab)
Forecast
Electnc Checkbook
Macca'endar

MANAGEMENT/ FINANCE

$11
35
lI...t Pr1ca
125
lIWI.t Pr1ca
l1I
lIWI.t Pr1ca
115
311

10
1O
110
175
110
45
50
50

IHARDWARE
tor Macintosh I
HAYES
MICROCOM

ASSIMILATION PROCESS
Mac Daisywheel Connection
Mac Turbo Touch

141
45
35
.5

BasIC Interpreter (MS)
MacFonh(levell)
MacFonh (level 2)
Smoothtalker
Sottmaker II
Sottworks "C'
PC to Mac & Back
Hippo-C(levell)

$38

DavlRCI Series

MANAGEMENT/ FINANCE

Davincl Commerclallnt.
Oav,ncl Bu,idlllg Blocks
McPic
MlCrosott Chan
ClICk An Senes
(Pefs. GraphICs, Pub's, leners)

$115
$425

INTERMATRIX
Macphone

MacModem

$15
31

~sem~

WORD PROCESSING
lIWI.t PI1c,
$148
15
55
50

Bank St. Wnter
MlCrosott Word
Think Tank (128k)
MacoSpelloR'lIht
MacSpeIl +
Hayden: Speller
Thlllk Tank(512k)
TECH (llllqUlst)
Megaform

41
135
70
1.5

OPTIMUM

$450

MacTote

$325

Prornodem 1200

$65

$170

Maxell 3'!!" (Box ot 1D)
Memorex 3'!!" (Box of 10)
3M 3'!!" (Box of 10)

PROMETHIUS
$375

DISKS

MacEnhancer

300 Baud Modem
Surge SUPfessor

lIWIIt Pr1ca
$125
lIWI" Pr1ca
111
115

Munlplan
MlCroplanner
TKI Solver

MICROSOFT

$151

$70
70

SPREADSHEETS/INTEGRATED
Jan

MICRON TECHNOLOGY
Micron Eye

KENSINGTON

General Financial Anaiysjs
Real Estate Dev. (Comm. or Res.)

NOVATION
cat

$375

$35
38
38

•

PRINTERS·

PRINTERS·

0IA1l0
36"
025"
630·API
630 ECS"
ErSON
l01500
Parallellntertace
JX·80
RHO
lX·80··
RX·l00
FX·80··
FX·l00··
C.IlOM
Prownter 8510 BPI
Starwnter AtOP
Starwnter Fl 0·40P
Pnntmaster Fl 0·55P

JUKJ

6100

6300
MANNEIMANN TAllY
Spint

$1228
,611
1528
1788
$1188
l'WI.t Pr1ca
688
231
265
318
378
588
$375
528
868
1248
$438
788
$278
~8

1~

H8

8027"'
2050"
3530
3550
8850"
PlIlwnter P2"
Pmwnter P3' •
DKIlATA
182·IBM
84·IBM
t921BM
93 IBM
24 t OP
OUADRAM
Ouad)8t

$UER REED (Cent.)
550
770
TOSIIIA
1351 Tractor
P351
1340

ClT1ZfN

lIWI" Pr1ca

PRINTER/PLOTTERS·

$711
348
185
1328
1385
1715
675

.85
,$238
788
401
638

2285

AMDEK
Color 300
Color 500
Color 600
Color 710
t 2" Green 300G
12" Amber 300A
12" Amber 31 OA
NEC
JB1201
JB 1205
JC 1215
JC 1216
PIUNCHON IRAPllCS
RGB HX·12
RGBSR 12
Scan Doubler Board (for SR· t 2)
Amber Max 12
OUADRAM
Ouadchrorne 12"
Ouadscreen 17"
Ouadchrorne 1114"
Amberchrorne 12"
TAX AN
tOOG
t05A
121

lU

OUME
SP'lnt 11/40··
$1288
SP',nt 11/55"
1685
SP'lnt 11190"
2285
SUER REED
400 _ _ _ _ _ _ _ _ _,$271

210
420
440

500

$158
1375
778

HEWLETT PACKARD
HP 7470A
HP 7475
HOUSTON Il$TRUMEHT
PC Ploner

,$711

"Due to welg

$448
715

$845
1585
$475

MONITORS·

lW
NEC
2030"

•
VIDEO TERMINALS·

(cant.)

VIDEO TERMINALS·

$255
311
471
571
135
145
168
$168
148
231
388
$411
UI
1.5
115
$415
1685
415
115
~21

135
141
148
58
401
118

MODEMS (External)

(conI.)

ALTOS
Sman II

$115

OUME
OVT 102·Green
OVT102·Amber
OVT 103·Green
OVT 103·Amber
OVT 108·Green
OVT 108·Amber
TELEYIlEO
800

$385
415
.10
H5
445
515
,$1220

800A
9t 0
9tO +
921
922
924
925
925E
WYSE
50

875
420
555
445
750
635
U5
685

PROMHHEUS
Pro·modem 1200
OUADRAM
Ouadmod8fn 1100
HAYES
Smanmodem 300
Smanmodem 1200
Smanmodem 2400
HOYATIlN
Access t ·2·3
ProfeSSlonal2400
PRENTICE
Popcorn Xl00
Popcorn Cl 00
RACAL·YAIII:
Maxwell 1200 V
2400 PC
YEN-TEL
PC Modem 1200
1200 Plus

$4.5

75

560

ZENITH
Z·22
Z·29
Z·49

$415
U5

MULTI-FUNCTION BOARDS
IlEA
IDEAmax 384 (64kl

,$311
_ _ _ _ _,$258

$555
$205
445
718
$475
635
$371
355
$438
635
$388
388

BACK·UP DEVICES
ALLOY
Tape Backup
SYSIEN
Tape Backup

lIWI" PI1c,

MOUSE SYSTEMS
PC Mouse wlpaint

$138

MICROSOFT
Microsott Mouse (Senal)
Microsott Mouse (Buss)

,$235

STI
Super Rio (64k)

KfHIIMlTON _ROW ARE
Masterprece

$328

CURTIS

COMMUNICATIONS BOARDS
AST
$188

DIamond
Emeraid

II

Ruby

AST

(200ns) 64k

MonOQfaph plus
,$425
MA SYSTEMS
Peacock Color Board _ _ _ _ _,$245
PERSYST
Monochrorne Card _ _ _ _ _ _,$188
OUADRAM
Ouadcolor '
,$115
Ouadcolor II

465

$115
$38
48
68

sapphire

AST·BSC ==c:-==-::::::c::::c=-'I88

GRAPHICS BOARDS

148
148

SURGE PROTECTORS

ORCHID
B1ossorn (O·k)

AST SNA

PI1c,

lI...t

MOUSE INPUT DEVICES

lIWI.t Pr1ca

AST RESEARCH
Mega Pak (256kl

$385

MEMORY CHIPS

-=====
DISKETTES

$35

LOIlICTRAX 5 V."
100%8...._ ,

01. . Ilde, " . .

".1Ity

10 ' " Ill.
20 + boxes - - - - - - - l...
10·19 boxes
2·9 boxes
111I.

tII.k $2.35
tII.k $2.50
tII.k $2.88
....k $3.88

...Ask sales agent

Inquiry 386 for End-Users.
Inquiry 387 for DEALERS ONLY.

r-'--------~---11
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111111
II

II

MAX. lB. AT/PC
COM,.ATIBILITY
111111:::111:
II
11.11 1111111111 . . . In USA

llll:;:;ll~

-OEM BASIC s,-.
*PC-2Ih c......- s,-.

.

*Daft It . .

the European Federation for
Medical Informatics. Helsinki. Finland. Topics include
medical-record management
and classification problems.
expert systems. medical and
clinical research and evaluation. and personal computers. Contact MIE-85
Secretary General. Raija
Trevo-Pellikka. The Finnish
Hospital League. Toinen Linja 14. SF-00530 Helsinki.
Finland; tel: 358-0-7712640
August 25-29
• INFORMATION TECHNOLOGY CONFERENCEThe Integrated Information
Technology Conference and
Exposition: INTECH '85.
Moscone Center. San Francisco. CA Topics to be addressed include integrating
personal computers. networks. information security.
integrated voice and data.
and managing information
technology. An Applications
Center will provide attendees the opportunity to
observe applications in action. Contact INTECH '85.
National Trade Productions
Inc.. Suite 400. 2111 Eisenhower Ave.. Alexandria. VA
22314. (800) 638-8510; in
the metropolitan Washington. DC. area. call (703)

683-8500 August 26-29
• VIDEODISC
CONFERENCE-The Fifth
Annual Nebraska Videodisc
Symposium. University of
Nebraska. Lincoln The
theme is "Videodisc-The Industry Comes of Age:' Panel
discussions. presentations.
and exhibits. Registration is
S375. Contact Videodisc
Design/Production Group.
KUON-TV/University of
Nebraska-Lincoln. POB
83111. Lincoln. NE 68501.
(402) 472-3611

,..

September 1984
• TRADE CONFERENCE
SERIES-The Fifteenth
United States Invitational
Computer Conference.
various sites throughout the
u.s. A series of one-day.
regional conferences designed to bring original
equipment manufacturers
together with systems integrators and quantity endusers. Exhibits and technical
seminars. Fees begin at
S1600 each for one to four
conferences. Contact B. ).
Johnson & Associates Inc..
3151 Airway Ave. #C-2.
Costa Mesa. CA 92626. (714)

957-0171. September-November
• INFO MANAGEMENT
SEMINARS-NYU Seminars
on Information Management. various sites throughout the U.S. On the agenda
are "Legal Issues in Acquiring and Using Computers"
and "Networking Personal
Computers." Contact School
of Continuing Education.
Seminar Center. New York
University. 575 Madison
Ave.. New York. NY 10022.
(212) 580-5200

Touchdown ~ Key Overlays provide new or additional PC keyboard commands lor compatiwilh your soltware programs. Made ot heavy. non·glare malerial similar to the original
with commands printed on the underside lor durabili~ . These are nolordinary
slick·on labels Hooleon also makes cuslomoverlays 10 your exact specs. including loreign
'
language and SjleCial
symbols. Touthdown·· Keylop Expanders enlarge small keys (Return.
Shih. etc) on Ihe IBM PC and mosllook·alikes. They lasleo securely over exisling keys with
aspecial adhesive provided. yet are easily removed without damage 10 lhe keyboard.
bili~

ke~ops.

September-November
• COMMUNICATIONS
WORKSHOPS-Data Communications Workshops. various sites throughout the U.S.
and Canada. For a catalog.
contact Rhonda Carney. Intel
Corp.. Westford Corporate
Center. Three Carlisle Rd..
Westford. MA 01880. (617)

256-1374. September-December

August 27-30
• NEW ZEALANDERS
CONVENE-The Ninth New
Zealand National Computer
Conference. Sheraton.
Auckland. New Zealand.

..

PC-2001*

COIR.ETE 8YlITEII
$515 (Mlnlmum CRIer 10 Unital
. . . . (DeIIIeIw • 0u8nlIty 2)
. . . (DeIMIa • QuMlIly 2)
• (AIlplaL $2OIlO 01 lIM ~

c....- s-.

Speakers. panel sessions.
and exhibits. For details.
contact Conference Committee. POB 3839. Auckland.
New Zealand. August 27-31

$995

• IBM SHOW
IBM System User Show.
Olympia 2. London.
England. A series of sessions focusing on all aspects
(continued)

P. O. Box 201, Dept. B, Cornville, AZ 86325

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

CUSTOM KEY OVERLAYS can be made 10 your exact specs. at a much lower coslthan engraving Ihe keys

1KEYTOP EXPANDERS

0 Blk. 0 Grey
Diy.
Diy.
price'I _ _corona. Eagle Spirit. Oubie.
_ _ IBM PC. PC/Xl PC Port. (12 keys) $21.95
Ke~ronic (10 keys)
I-_IBM 5291 Display Station (13 keys)
21.95
_ _ IBM 3270 PC "Enter" (1 keytop)
_ _Cnmpaq. Columbia (10 keys)
21.95
_Individual Expanders (blank)

1KEY 5250/5251
OVERLAYS
1
1
1
1

__
(48 keytops/lronts)
$21.95
_ _ 5520 (101 ke~ops)
2995
_ _3270 (32 key tronls)
21.95
_ _DisplayWrite 2 (36 keylops)
21.95
_ _ DlsplayWrite 3 (38 keylops)
21.95
_ _Dvorak (43 keylops)
26.95
_ _ Wordstar (29 ke~ops)
26.95
Visa
0 MasterCard Exp. Dale___
C d#
v~:. or orders phone 602.634.7517

o

1

Me

IL,.::;;Custom Overlay. Other Software Kits.

_ _ Control Key English (5 keylo.ps)
_ _ Blank Overlays (99 keytops)
_ _ Do·il·yourself Kil (200 + pieces)
_ _ MulliMate (44 keytops)
_ _ EasyWriter 11(29 k~p/tronts/Handy Card)
_ _ Lotus 1·2·3(24 keytops/Handy Card)
_ _ WordPerfect (32 ke~ops/Handy Card)
. TOTAL (Min. order $10.(0) $
All prices Include lirst class postage.
(All orders shipped within 24 hours.)

Wrile lor intormalion

Inquiry 172 for End-Users.
Inquiry 173 for DEALERS ONLY.

Price'

Amona reSIdents add 5% tax

TOTAL

EN~LOSED

1

$21.95
3.951
2.75

1

6.95
21.95
1
29.95
29.951
29.95
29.951
29.95
1

1

__
iiii.I•
$
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Inquiry 327

EVENT QUEUE

of the IBM computer
market. Exhibits. Contact
Julian Taylor. Peter Walker
Associates, 32 Fitzroy
Square, LDndon WIP 5HH,
England: tel: 01-388-9871.

September 3-5

UNLOCK THE SECRETS
OF MACHINE LANGUAGE.

Our Visible Computer teaching systems do more than tell
you about machine language, they show you - by turning
your computer into an animated simulation of its microprocessor chip. You'll actually see the registers change as
the processor executes instructions; you'll see how
instructions are executed, not just the result.
The extensive manual mayjust be the clearest tutorial on
machine language ever written. You'll work "hands-onkeyboard," at your own pace, as you progress through 30
demonstration programs stored on disk.
(

Apple II version: $49.95. Commodore 64 version: $39.95.
'
NEW! The Visible Computer: 8088 (IBM PC): $69.95. At
better software dealers or direct from Software Masters, 3330
Hillcroft, Suite IlB, Houston, Texas 77057. (713) 266-5771.
Me/Visa accepted. Mail orders enclose $3.00 shipping.

Softw-"_ . IKio

Maste~s

™

Seventh Annual Conference on

INTERACTIVE
VIDEODISC
August 21-23, 1985
J. W. Marriott Hotel
Washington, D. C.

Presentations Cover

• Current Applications
• Emerging Technology
• Methodology Implementation
Included among exhibitors are:

NCR

'.'

( .......,'")
.

98

U.S. Video
GWF Associates
OnLine Computer Systems
MetaMedia Systems, Inc.
Digital Controls, Inc.
Applied Science Associates

For further information contact:

Society for Applied Learning Technology
50 Culpeper St. Dept. B
Warrenton, VA 22186 (703) 347-0055

BY T E • JULY 1985

• OFFICE AUTOMATION
Third Annual Conference of
the Office Automation
Society International.
Radisson South Hotel.
Bloomington, MN. The
theme is "The Integrated
Office-How Soon?" Contact
Office Automation Society
International. 2108 C
Gallows Rd" Vienna, VA
22180, (703) 790-0490

• PERSONAL COMPUTER
FAIRE-The Third Personal
Computer Faire, Civic Auditorium and Brooks Hall, San
Francisco, CA. Conference
program and exhibitions of
hardware, software, and
microcomputer services.
Contact Computer Faire Inc"
181 Wells Ave, Newton, MA
02159, (617) 965-8350

September 5-7

Pre-conference tutorials are scheduled for August 19 and 20.

WICAT
Sony
lVC
Pioneer

September 3-6

September 3-6

In Education and Training

3M
DEC

• EUROMlCRO
Euromicro '85. Brussels,
Belgium. Addresses.
tutorials, and exhibitions. An
electronic mouse race and a
robot ping-pong tournament
will be held. Contact
Euromicro Office, pia TH
1Wente, Dept. Inf., Room A
306, POB 217,7500 AE
Enschede, The Netherlands,
Attn Mrs. C. Snippe-Marlisa

Inquiry 320

• ROBOTICS CONGRESS
The Second International
Personal Robot Congress
and Exposition (IPRC),
Moscone Center. San Francisco, CA. Seminars on personal robot software, hardware, human services, robots
in space, education, and
business. Exhibits and displays Contact Robotic Industries Association, POB
1366, Dearborn. MI 48121.
(313) 271-7800. September 6-8

• COMPUTER-AIDED
TECHNOLOGIES-COMPINT
'85: The First International
Conference on ComputerAided Technologies, Palais
de Congres, Montreal.
Quebec, Canada. The
theory, design, and implementation of computer-aided technologies.
Contact Stephen G. Leahey,
POB 577, Desjardins Postal
Station, Montreal. Quebec
H5B IB7, Canada, (514)

870-3526. September 9-12
• AUTOFACT EUROPE
AUTOFACT Europe '85,
Swiss Industries Fair, Basel.
Switzerland. Workshops on
computer-integrated manufacturing and factory automation. Held in conjunction
with SwissData '85/lneltec
'85 Exhibits. Contact Susan
Gretchko, AUTOFACT Europe
'85 Administrator. Society of
Manufacturing Engineers,
One SME Dr.. POB 930,
Dearborn, MI 48121. (313)
271-1500, ext 373.
September 10-1 3
• DOCUMENTATION
CONFERENCE-The 43rd
Conference and Congress of
the International Federation for Documentation,
Montreal. Quebec. Canada.
The theme is "Information,
Communications, and Technology Transfer." Contact Mr.
E. V. Smith, Canada Institute
for Scientific and Technical
Information, National
Research Council of Canada,
Ottawa, Ontario KIA OS2,
Canada. September 14-18
• C SEMINAR/WORKSHOP
C Language Seminar and
Workshop, Sheraton-Commander Hotel. Cambridge,
MA. The fee is 5695. Contact Beatrice Blatteis, CL
Publications, 131 Townsend
St.. San Francisco, CA
94107, (415) 957-9353

September 16-18
• DATA STORAGE
The Fourth Annual DataStor(continued)

II

lUt more perfbrmance.. in less space-'t

Look Into the new Princeton HX·9 Series
See high-resolution RGB color with the Princeton HX-9
and HX-9E Color Monitors.
Observe exceptionally sharp high resolution graphics and text created by color phosphor dots which are
within a mere .28mm of one another.
Enjoy Princeton performance on a 9-inch screen in
less desk space than most any other monitor on the
market today.

Display Images of clearly superior quality
Flicker-free technology enables you to view colorful
images with clear, sharp definition. Dark-glass, nonglare screens further enhance viewing clarity.
A built-in green/ amber switch
allows you to switch from multicolor to either a green or amber
mode. It's like owning both a
color and a monochrome monitor.

The Princeton HX-9 Color Monitor is perfect for viewing up to 16 vivid colors with the IBM Color/Graphics
Monitor Adapter (or equivalent).
And, the enhanced member of the HX-9 Series, the
Princeton HX-9E Color Monitor, offers one big extra: It
also allows you to use the IBM Enhanced Graphics
Adapter (or equivalent) to view up to 64 brilliant colors.
What's more, they tilt. They swivel. Both have a builtin base to adjust your monitor to a comfortable viewing
angle.

Princeton quality Is built In
Both monitors in the Princeton HX-9 Series are manufactured to provide years of reliable use. Verified by
tough quality-control procedures. And backed by a
full one-year warranty.

Visit your local computer store today
See the HX -9 Series and all other products bearing the
world-respected Princeton name. To find the Princeton
dealer nearest you, call: 800-221-1490 (Extension 404),
609-683-1660 (NJ only), Telex: 821402 PGS PRIN.
Princeton Graphic Systems, 601 Ewing Street, Bldg. A,
Princeton, NJ 08540.

P INCETON'·
IBM is a registered trademark of International
Business Machines Corp.
Inquiry 282
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Inquiry 78

EVENT QUEUE

Medical/Dental
• Appointments
• Patient Billing
• Claim Preparation

age International Forum.
Red Lion Inn, San Jose, CA.
Data-storage issues and applications explored. Executive focus. Contact
Cartlidge & Associates Inc..
Suite M-259. 1101 South
Winchester Blvd.. San Jose.
CA 95128. (408) 554-6644

•

•

September 16-18
• SOFTWARE CONGRESS
The Sixteenth Convention
Informatique. Palais des
Congres. Paris. France. Said
to be the largest European
software congress. The
theme is "Data Processing:
Opportunities and Drawbacks:' Contact Convention
Informatique. 4 Place de
Valois. 7500 I Paris. France:
tel: (I) 261 52 42; Telex: 212
597 F. September 16-20

... Since 1977
Now over 110 machines
indudlng:
"f ::..:~

f!!mI

..,...

1M

~ =-:':F~

rM

MS-DOS,.

vJJ/
UNLOCKTW Removes
Copy Protection!
Runs on IBM® PC, XT, AT, and Many Compatibles
New U lock (4.0) provides the user with: I) reliable archival back-up copies,
and 2) ease of program use. Because UNlock removes copy protection, you
can conveniently run protected software from a hard disk, RAM disk
or a Data General/One.™ Often you can combine two disks into one,
saving disk swaps on floppy systems.
UNlock runs on DOS 2.0 or higher and requires 256K of memory. To
utilize the UNlock copy requires no co-resident software. U lock does not
risk or change your original distribution disk.
ORDER TODAY BY TELEPHONE!

New UNlock (4.0) Disk
Produces Non-Protected
DOS Copies from:
• LOTUS 1-2-3'" (LA & LA 0)

• FRAMEWORK'" (1.0 & 1.1)
• SYSTAT'" (1.3 & 2.0)
• SPOTLIGHTTM (1.0)
• GRAPHWRITERTM (4.3)
• REALIA COBOL (1.20)

$49.95
™

I
I
_I

Please send me
copies of UNlock
1(4.0) @ $49.95 ea. plus $4.00 Ship/Hand·1.
,CheCk enclosed _

MC _

VISA

tcard No
IExp Date

I
I

II
I
I

II
I
I

Name
T,lIe

Company

I
fill I C"y

(PLUS S4 00 SHIPPING AND HANDLING)

7fJAItISEC

OR USE COUPON BELOW
Tr;;;;S.;cSyste;;;;' Tr;;;.- - - - - - ,
701 E. Plantation Circle. Plantation. FL 33324/

=1

I

• dBASE III'" (1.0 & 1.1)

Version 4.0

(305) 474·7548

Address

t:3C !2~,,--

Slale

Zop

~~_~~J

I
I

TRADEMARKS. (OWNER) IBM, PC. XT. AT (InternallOnal BUSiness Machines), Lotus 1·2·3 (lotus Develop.
ment Corp), dBase III and Framework (Ashton-Tate), Systat (Systat, Inc), Spollight (Software Ans). Graphwrller
(Graphwrtter CommUntCallOns, Inc ), Data General/One (Data General Corp) Rella Cobol. (Rella. Inc,)
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Inquiry 359

• SOFTWARE EXPO
The Sixth Annual Software/Expo. Infomart. Dallas.
TX. A trade show for
MIS/DP managers and corporate executives. Contact
Professional Exposition
Management Co. Inc.. Suite
205. 2400 East Devon Ave..
Des Plaines. IL 60018. (800)
323-5155; in illinois. (312)
299- 3131. September 17-19
• UNIX EXPO
UNIX Expo: The UNIX
Operating System Exposition
and Conference. ew York
Hilton and Sheraton Centre
Hotels. ew York Eity. More
than 400 exhibitors complement the conference. Contact Robert Birkfeld. ationaI Expositions Co. Inc..
14 West 40th St.. ew York.
Y 10018. (212) 391-9111.
September 18-20

ing for Scientific Instrument
Automation. Greensboro.
NC A hands-on workshop
with participants wiring and
testing interfaces. The fee is
$450. Contact Dr. Linda leffel. CEL Virginia Polytechnic Institute and State University. Blacksburg. VA
24061. (703) 961-4848.
September 19-2 I
• TIDEWATER FAIR
The Tidewater Tenth Annual
Computer Fair. Radio
Amateur Hamfest-Electronic
Flea Market. Virginia Beach
Pavilion. VA. Displays.
forums. and flea market. Advance tickets are $5 for both
days or $6 at the door. Contact Jim Harrison. Tidewater
Radio Conventions Inc.. 1234
Little Bay Ave.. orfolk. VA
23503. (804) 587-1695.

September 21-22
• NEW FRONTIER
Space Tech .85 Conference
and Exposition. Disneyland
Hotel. Anaheim. CA. A focus
on engineering solutions required to make the use of
outer space practical and
economical. Contact Society
of Manufacturing Engineers.
One SME Dr.. POB 930.
Dearborn. MI 48121. (313)

271-1500. September 23-25
• AI. FIFTH GENERATION
The Artificial Intelligence
and Fifth Generation Computer Technology Conference and Exhibition:
AI/Europa. Rhein-Main-Halle.
Wiesbaden. West Germany.
Contact jim Hay. Tower Conference Management Co..
331 West Wesley St..
Wheaton. IL 60187. (312)

668-8100. September 24-26
• MANUFACTURING EXPO
Eastern Computer Manufacturing Expo. Charlotte. NC
Contact Great Southern
Shows. POB 655. Jacksonville. FL 32201. (904)
743-8000. September 19-2 I
• INTERFACING WORKSHOP-Personal Computer
and STD Computer Interfac-

• BOSTON COMPUTING
The Eighth Northeast Computer Faire. Bayside Exposition Center. Boston. MA.
Product displays and conference program. Contact
Computer Faire Inc.. 181
Wells Ave. ewton. MA
02159. (617) 965-8350
September 26-29 •

You can still buy
quality and dependability
at a reasonable price.
That's exactly what we drive home at Viasyn. We offer you a whole line
of CompuProll\l IEEE 696/S-100 Bus boards. Along with single- and multi-user
systems compatible with over 3,000 standard business applications, plus a wide
variety of scientific and industrial programs. Each one's a value our competition
finds hard to beat.
You can choose from a broad range of CPU boards, memory boards, disk
controllers, network and interface boards, plus PC Video, in color or black and
white. You can mix or match 8-bit and 16-bit software on the same machine or
on different machines. And pick just the power and memory you need. Object:
to grow and multiply in capabilities, at optimum cost efficiencies. Without sacrificing quality or dependability.
~~
If that's what you're driving for, write us for our new
short-form catalog or simply call our toll-free number.

The CompuPro People

Where Computers Grow
3506 Breakwater Court, Hayward, CA 94545
Call800/VIASYN-1. In CA, 800/VIASYN-2. TWX: 510-100-3288 VIASYN CORP
CompuPro is a registered trademark of Viasyn Corporation.
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IBM's
best efforts are
now going into
Macintosh.
Macintosh and IBM PC
software. Compatible at last,
thanks to MacCharlie, a rather
innovative coprocessing system.
And imagine the consequences.
Nearly 10,000 IBM PC software
programs designed for general
business and specific applications
in real estate, insurance, law,
medicine, banking, etcetera, can
now join forces with Macintosh's
own popular programs.
And, the myriad of IBM PCcompatible software adopts
Macintosh's many beloved
features, including desktop
utilities such as the clipboard and
the calculator.
In addition, MacCharlie allows

IBM PC and Macintosh data files to
be exchanged. Talk about fleXibility.
&It the good news gets better.
You see, MacCharlie delivers
hardware compatibility, as well.
For example, IBM letter-quality
printers can be easily used
with Macintosh.
Furthermore,
MacCharlie

The Macintosh keyboard slides
right into MacCharlie's keyboard.
About as easy as slipping a letter
in an envelope.

Macintosh sets snugly
beside MacCharlie, on
a rustom· fit pedestal.

now allows Macintosh to perform
Virtually any networking an IBM
PC can perform. Even to the extent
of tying in with IBM mainframes.
In other words, your
networking capability goes beyond
the Apple family.

Once you plug in MacCharlie's
power and keyboard cords,
you're ready to enjoy a very
happy marriage.

How does it happen? As easily
as slipping on penny loafers.
In mere moments, MacCharlie
combines the best features of the
world's premier personal
computers.
And despite the fact that it
turns one computer into two,

MacCharlie adds but a handful of
square inches to Macintosh's
physique.
In short, one of life's most
perplexing decisions-whether to
buy a Macintosh or an IBM PCcan now be made with the
greatest of ease.

Ask for MacCharlie at your local
computer store. S.uggested retail
price for the 256K single disk drive
model is only $1195, and just $1895
for the 640K dual disk drive version.
For more information, call
Operator 14 toll-free, 1-800-5310600. (In Utah, call 801-531-0600.)

MacCharlie orfers 2S6K RAM. with optional upgrade to 64CJ\ kAM; 36()(B disk drive. and optional second disk drive.

mE BEST OF BOrn WORlDS.
MacQlarUe is a product of Dayna Communiallons,
50 S. Main, Salt Uke City, Ulah 84144
Inquiry 120
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IN THIS MONTH'S Features section BYTE presents the first Programming Project. a new monthly column that will be written by various software experts.
Bruce Webster designed the first project in keeping with the Computers and
Space theme. He describes StarMap, a Pascal program for the MaCintosh,
which takes a list of stars with Cartesian or astronomical coordinates and shows
you where they are in relation to one another.
"Liquid-Crystal Displays for Portables" by Glenn Adler takes a look at the
technology behind twisted-nematic liquid-crystal displays, which enable computers to be battery-operated, lightweight. and affordable.
Rich Malloy presents a product description of the GRiDCase family of portable computers from GRiD Systems Corporation. The GRiDCase is IBM PCcompatible and offers a range of display options; one version even has a highcontrast gas-plasma display.
This month's Circuit Cellar presents a number of devices that can be used
with the Home Run Control System. Steve has included interrupted-beam
detectors, various environmental sensors. and alarm signaling devices-all from
his junk box.
As a follow-up to 'A 1tavesty Generator for Micros" by Hugh Kenner and
Joseph O'Rourke in last November's BYTE, "1tavesty Revisited" by Murray
Lesser redoes this lexical processor in compiled BASIC. The author believes
this language is a better choice for handling a task consisting mostly of string
manipulation.
In "Real-Number Formatting on Your Apple:' Brent Daviduck has written
a program that lets you specify the decimal length of any real number. This
machine-language subroutine uses only a small amount of memory.
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ILLUSTRATED BY FRANK BOZZO

P·R·Q·G·R·A·M·M·I·N·G

NEW PERSPECTIVES
ON NEARBY STARS
BY BRUCE WEBSTER

A Macintosh programming

project in Pascal
_ _ _ To use an already over~11111 used cliche, a picture is
worth a thousand words
. .~. (at least). This is especialIy true when the words
I _ . are being employed to
. ........
describe the real world.
Let's say you wanted to describe the
physical layout of Europe. You could talk
about figures and angles, explaining the size
and shape of each country and where each
country is in relation to all the others. Or
you could use a map. Which one would
convey that information more qUickly and
clearly? The map, of course. We perceive
the universe primarily through our eyes, and
we are comfortable processing information
visually. In fact if you tried to describe
Europe using the figures-and-words approach, your listener would probably try to
mentally "draw" a map to understand your
description
This problem-the difficulty of comprehending alphanumeric data-is common in
scientific work. For example, look at table
I. This is a list of the 75 stars nearest the
earth, along with their right ascension,
declination, parallax, and stellar (star)
classification (see 'An Astronomy Glossary"
on page 245 for definitions of these and
other terms) Try to picture all those stars
hanging in space, each in its correct position relative to all the others. In many

.Wl.
•

respects, this is more difficult than the "map
of Europe" problem because the coordinate system is not an easy one to
decipher and because you have to deal with
three dimensions, not just two.
Now look at figure 1. It presents a subset
of the information in table I in a graphical
form. The arrow is pointing at our own sun,
Sol. Around it hang the nearby stars, each
in its proper position, each shaded according to its stellar classification. Multistar
systems are indicated by lines dividing the
circles into two or three sections, each section representing a star. Figure 2 relates this
cluster of stars to its approximate position
in our galaxy.
Even though you don't know the names
of those stars, their classes, or even their
distances from Sol. you now have a much
better idea of how this region of space
looks than you got from reading table I.
And that's from two static figures. Now,
what if you could rotate the angle of view,
change the scale of the display, or make any
star the center? What if you could filter out
stars of a certain class, or distance from Sol.
or number? What if you could point at any
star and get more information about it?
In this article, I'll describe StarMap, a program for the Macintosh that lets you do just
(continued)

Bruce Webster (6215 Tl10rn St., San Diego, CA
92115) is a contributing editor for BYTE.
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that. StarMap takes a list of stars. with
either Cartesian (x,y,z) or astronomical
(RA. Dec. Par) coordinates and shows
you where they are with respect to
one another. You can perform all the
manipulations described above:
limited rotation. scaling, and translation. as well as filtering. I'll first look
at the basic concepts behind the StarMap program and then at some of the
specific techniques it uses. I'll discuss
the program itself and finish by talking about possible applications and
improvements.
StarMap was developed on a Macintosh using MacAdvantage:UCSD
Pascal. a Pascal development system
that runs under the Finder and gives
you access to most of the Toolbox
routines (see the text box entitled
"Development Using MacAdvantage:
UCSD Pascal" on page 114). Information on how to obtain the source code
for StarMap appears at the end of this
article.
BASIC CONCEPTS

StarMap reads in and displays a .Iist
of stars: you view them as if from a
point beyond any of them. The stars
then appear to form a cluster. Each
star is shown as a circle filled with a
pattern that indicates its stellar
classification (o.SAF.G.K.M). Since
the computer's display is only twodimensional. the circle's diameter indicates the third dimension (depth):
the smaller the circle. the farther away
the star is: the larger the circle. the
closer it is. StarMap displays multistar
systems by subdividing the circle into
two (binary) or three (ternary) sections. Each section contains the pattern corresponding to that component's stellar classification. You can
select any star (by pointing and clicking with a mouse) and get a pop-up
window with the star's name, its
distance from Sol (or the current
origin). and the class of each of its
components.
You can manipulate this display by
rotating it. translating the coordinates,
and scaling it up. You can rotate it by
choosing to look along any of the
three axes (x. y. or z). either from the
positive end or the negative end.
108
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(Figure 3 depicts these axes relative
to the Macintosh screen.) Admittedly, this is limited rotation: I chose this
method because of its speed and
simplicity, especially since it makes
the detection of a click on a star easy.
You can choose any star on the displayas the origin (translation). Furthermore. you can then add an offset
(plus or minus) to anyone (but only
one) of the three axes. Scaling lets you
decide how much of the display is on
the screen; it's as if you were sitting
somewhere out in space with a high-

powered telescope and you cranked
up the magnification. Stars get bigger:
the screen covers a smaller area. so
fewer stars show up.
You can also filter out stars so that
not all of them appear. For example.
you can set which classes of stars will
(or won't) be shown. I often choose
to get rid of all the M-c1ass stars
because they tend to clutter the display. You can even eliminate all
classes but one, restricting your view
to, say, all G-c1ass stars. which includes
Sol. Finally. you can screen stars

Table I: Tfie 75 stars closest to tfie eartfi. As tfie text file RawStars, tfiis list is
converted by tfie program ReadStar into a binary file tfiat can be used by
StarMap. (Tfiis list is taken from. among otfier sources, Astrophysical
Quantities, 3rd ed.. by C. W. Allen, London: Tfie AtMone Press, 1973.)
Name of System

Sol
Proxima Centauri
Alpha Centauri
Barnard's Star
Wolf 359
Lalande 21185
Sirius
UV Ceti
Ross 154
Ross 248
L789-6
. Epsilon Eridani
Ross 128
61 Cygni
Epsilon Indi
Procyon
72398
Groombridge 34
Lacaille 9352
Tau Ceti
BD +5° 1668
Cordoba 29191
Kapteyn's Star
Kruger 60
Ross 614
BD -12° 4523
van Maanen's Star
Wolf 424
BD -37°
BD + 50°
CD - 46° 11540
CD - 49°
CD -44° 11909
AD Leonis
BD + 68°
Ross 780
CC 658

Right
Declination
Ascension
hours minutes degrees minutes

Parallax
microseconds

o

o

o

o

o

14
14
17
10
11
6
1
18
23
22

26
36
55
54
1
43
36
47
39
36
31
45

-62
-60
4
7
36
-16
-18
-23
43
-15

28
38
33
19
18
39
13
53
55
36
38

762
745
552
429
401

3
11
21
22
7
18

o

5

o
37
42
15

12

3
41
25
14
10
26
27
28
46
31

o

2

23
1
7
21

5
22

6
16

o
10
17
21
17
1
17

22
11

8
25
30
33
57
37
51
43

-9
1
38
-47

6
30

o

5

21

59
43
-36
-16

33

5
-39
-45
57

-2
-12

5
9
-37
49
-46
-49
-44
12
68
-14
-64

44

8
12
23
4

o
27
46
32
9
18
36
42
51
13
17
50
28
31

33

Stellar
Class(es)

377
367
345
317
303
303
301
294
291
286
283
282
279
276
268
260
256
253
250
249
236
230
225
219
216
214
213
212
209
207
206

G2
M5
G2
M5
M8
M2
A1
M5
M4
M6
M7
K2
M5
K5
K5
F5
M4
M1
M2
G8
M5
MO
MO
M3
M7
M5
dG5
M6
M4
K7
M4
M1
M5
M8
M4
M5
dA5

K5

dA5
M6

K7
dFO
M5
M6

M4
MO

M7
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based on the number of components
in a system (one. two. or three). If you
just want to see single-star systems or
if you just want to see binary systems.
etc.. you can do so.

the equatorial or longitudinal angle.
It starts in the constellation Aries and
runs eastward through the 12 signs of
the zodiac. Right ascension is usually
expressed as hours. minutes. and seconds (rather than degrees). ranging
from OOh oom.oo to 23 h 59 m 59.
Declination is equivalent to phi. the
latitudinal angle: it's simply the angle
up or down from the equator. going
from 90 degrees (the north pole).
through (the equator). and down to
-90 degrees (the south pole)
Parallax is an indirect measure of

COORDINATE CONVERSION

A number of minor hurdles have to
be overcome to get StarMap working.
First, most star catalogs give stellar
coordinates as right ascension. declination. and parallax. This is just a
disguised polar-coordinate system.
Right ascension is equivalent to theta.

Name of System

Lalande 25372
Keid
BO + 20 0
Altair
70 Ophiuchi
AC + 79 0
EV Lacertae
AC +58 0
WX Ursae Majoris
36 Ophiuchi
CD -20 0 4125/4123
CO -36 0
Sigma Oraconis
Lalande 46650
Delta Pavonis
L374-14
CD -21 0
BO +4 0 4048
Luyten 97 -12
Luyten 674 - 15
UC 48
CD _3 0
Eta Cassiopeiae
CD -40 0 9712
Ross 986
Wolf 294
Ross 47
BO +53 0 1320/1321
LP 658-2
Ross 882
CD -45 0
Wolf 629/630
82 Eridani
CD _11 0
Beta Hydri
BO + 19 0
BO +45 0 2505

a

Right
Declination
Ascension
hours minutes degrees minutes
13
4
10
19
18
11
22
4
11
17
14
20
19
23
20
19
6
19
7
8
17
5
0
15
7
6
5
9
5
7
20
16
3
14
0
23
17

43
13
17
48

3
45
45
26

3
12

55
8
32
47
4
17

8
14
53
10
42
29
46
29
7
52
39
11
53
42
10
53
17
32
23
20
11

15

-7
20

8
2
78
44
58
43
-26
- 21
-36
69

10
44
7
44
31
58

5
53
47
32
12
14
35

2

8

-66
-45
-21

19
37
51

5

6

-67
-21
-57

38
24
17
41

-3
57
-41
38

33
6

12
52

38
20
29
54

-4

8

3

41
19
15
16
19
32
40
45

33

-45

-8
-43
-12
-77
19
45

Parallax

Stellar
Class(es)

microseconds
205
205
203
197
195
195
194
192
186
184
180
177
176
175
175
175
174
173
173
171
170
170
170
169
169
168
168
166
166
165
164
161
161
160
159
155
155

M4
K1
M4
A7
KO
M4
M4
M4
M2
K1
K5
K3
KO
M2
G6
M7
M1
M4
dM5
M5
M5
M1
GO
M4
M5
M4
M6
MO
dK5
M4
MO
M4
G5
M4
G1
M4
M3

dAO

M4

K5

M4
M8
K1
M2
M5

K5

M5

MO

MO

M4

M6

M5

distance; it's the apparent shift (in
fractions of a second) of a star's position as the earth travels around the
sun. If you divide 1 by the parallax.
you get the distance of the star in
parsecs (where I parsec equals
3.26161 light-years). Note that in table
I. the parallax value 762 represents
0.762 second.
For display purposes. I chose to
convert the stars' coordinates to the
rectangular (or Cartesian) coordinates
x. y. and z. 1b allow separation of close
systems (such as Alpha Centauri and
Proxima Centauri). I used 0.1 light-year
as the grid-unit size. Thus. a star at
(10.0.0) would be exactly I light-year
(10 x 0.1) away from Sol. The positive
x-axis goes out through a right ascension of OOh oom.OO; the positive yaxis. through 06 h oomoo. The
positive z-axis goes up through a
declination of 90 degrees. I used a
two-step conversion process-from
astronomical to true polar. then from
polar to rectangular. Figure 4 illustrates the relationship between the
different coordinate systems.
For both right ascension and declination. we have two values: hours
and minutes. and degrees and
minutes. Our very first step is to convert both into real values. for example. converting 05 h 30 m .00 to 5.5
hours. AS$uming that the two values
are read in as integers. the function
shown in listing 1 will do the conversion. Note that the sign must be propagated to the minutes. because in
table 1 only the degrees have negative signs.
Having done this. you then need to
multiply the right ascension by 15. to
convert it from hours (0 to 23) to
degrees (0 to 359). Furthermore. since
the Pascal used for this program expects radians (as do most Pascal implementations). you must convert
from degrees to radians by multiplying both by the value (2xpi)/360.0.
which is equal to 0.01745329. You
have now converted right ascension
and declination to theta and phi. To
convert parallax to distance. you need
to divide the value into 1000 (remember that the table values are in
(continued)
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Figure I: The stars closest to the earth. as presented by StarMap.

thousandths of a second). then multiply it by 3.26161 (PanoLY. the number
of light-years in a parsec). Assuming
that the right-ascension values are
RAH (right-ascension hours) and RAM
(right-ascension minutes). the declination values are DeeD (declination
degrees) and DeeM (declination
minutes). Par is the parallax. and the
constant
DegToRad
equals
0.01745329. then the statements in
listing 2 complete the conversion to
polar coordinates. with the unit
distance being 0.1 light-year Note that
if we change ParToLY to 32616.1. you
can rewrite the third statement as
Dist : = ParToLY/Par:
The more drawn-out version is just for
c1arity's sake.
Conversion from polar to rectangular coordinates is well defined.
Assuming the integer variables x. y.
and z. the statements in listing 3 convert from polar to rectangular form.
where the function Round takes a real
value and rounds it to the nearest integer This lets you do your calculations with real numbers and convert
at the end. maximizing precision.
STELLAR DATA STRUCTURE
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Figure 2: The approximate location of the star cluster from figure 1 in the galaxy.
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The conversion from astronomical to
rectangular coordinates just described
is performed by a program called
ReadStar ReadStar also converts the
data file RawStars (containing the list
of stars) from a text file to a binary file
called Stars. That way. StarMap can
read in the data faster. avoiding any
sort of text-to-numbers conversion.
The data types used by StarMap and
ReadStar are given in listing 4.
Note that StarClass is an enumerated data type (EDT). not a character
data type. Each star system can have
up to three components. or three different stars. For example. the star
system Keid actually contains three
stars. with stellar classes K1. dAO. and
M4. Keid's data structure would then
have the values shown in figure 5.
Note that the record type Component is declared as being "packed."
This is to make it as small as possible.
Since each of the three fields-Dwarf.
Class. and SubClass-have very small

PERSPECTIVES ON STARS

ranges of values, the MacAdvantage
compiler can pack all three into just
2 bytes, the smallest possible size of
a UCSD Pascal record. This keeps the
size of the Stars record down to 38
bytes. If the program didn't declare
Component to be packed, it would
use 2 bytes for each field, for a total
size of 6 bytes, and the array Camp
would go from 6 to 18 bytes, kicking
Stars up to 50 bytes per record. In a
list of 200 stars, that's a difference of
more than 2K bytes.

y+

z-

ORGANIZING THE STARS

After you've created the data file with
ReadStar, you can now run StarMap
to display and manipulate it. A few
subtly related questions arise. First. in
what data structure will the stars be
stored? The program could just read
them into an array[1 .. n] of Stars, but
n has to be fixed when the program
is compiled. This limits the number of
stars that can be read in and also
forces the program to use more
memory than it might otherwise need.
Second, having read in the stars, in
what order should you have the program draw them? Since stars will overlap on the display, this becomes an
important question. The program
should draw from the farthest star to
the nearest. so that those closer to
your viewpoint will cover up (when
necessary) those farther away. One
solution, of course, is to sort the array (if that's what you're using) along
the axis being viewed. But that means
the program would have to sort the
list again every time you change the
viewing axis, which would add a fair
amount of time and overhead.
Third, if you point at a star and click
the mouse, the program must detect
the closest star and not any that are
hidden behind it. This is similar to the
second problem: again, a sorted list
of stars will solve the problem. The
challenge is to avoid constantly
resorting.
Many solutions are possible: each
has good and bad points. The approach I've chosen provides a large
degree of flexibility while reducing the
storage of redundant information.
(continued)

z+

•
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Figure 3: The

X-,

y-, and z-axes for StarMap, as related to the Macintosh screen.

8 = THETA = RIGHT ASCENSION
4> = PHI = DECLINATION
r = DIST = l/PARALLAX
s = TDIST = r • cos (4))

x = s .cos(8)
y
Z

= s • sin (8)
= r . sin (4))

Figure 4: The relationship between the three coordinate systems discussed in
the article: stellar (right ascension, declination, and parallax). polar (theta and
phi), and Cartesian (x, y, and z).
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Listing I: The code for converting hours. degrees. and minutes into real values.
function MinToFrac(Degrees, Minutes: Integer) : Real;
{

purpose

converts dd mm to dd.xx

}
var
Sign
: Real;
begin
if Degrees 0.0
then Sign: = - 1.0
else Sign: = 1.0;
MinToFrac : = Degrees + Sign·(Minutes/60.0)
end; { of func MinToFrac }

Listing 2: The code for converting right ascension. declination, and parallax
into polar coordinates.
Theta: = DegToRad • MinToFrac(RAH,RAM) • 15.0;
Phi: = DegToRad • MinToFrac(DecD,DecM);
Dist:= ParToLY • (1000.0/Par) • 10.0;

Listing 3: The code for converting polar coordinates into Cartesian coordinates.
Z
: = Round(Dist • Sin(Phi));
TDist : = TDist • Cos(Phi);
Y
: = Round(TDist • Sin(Theta));
X
: = Round(TDist • Cos(Theta));

Listing 4: The data tlJpes used blJ StarMap and ReadStar.
StarClass
SubRange

= (O,B,A.F,G,K,M);
= O.. 9;

Component
packed record
Dwarf
: Boolean;
Class
: StarClass;
SubClass : SubRange
end;
Stars
record
Name
: string[23];
X,Y,Z
: Integer;
NumComp: O.. 3;
Comp
: array[1 .. 3] of Component
end;

Each star occupies a location in a
large three-dimensional grid. specified by its coordinates (q,z). Since
you want to sort the stars along each
axis, start by linking together all stars
with the same x-coordinate. the same
IJ-coordinate. and the same zcoordinate. To do this. define the data
types as shown in listing 5.
Each star that is read in will have its
own node: that is, the data will go into
the field Star. The three pointersNode[AX), Node[AY). and Node[AZ)will each point at the next star sharing the same x-. Y-. or z-coordinate. respectively. Of course, if there are no
more stars with the same given coordinate. the respective pointer will contain the null pointer value. nil.
With this method. the program can
read in as many stars as there is memory for: likewise. you allocate only as
much memory as is needed. There is
an additional overhead of 6 bytes per
node (for the three pointers). which
brings the size of each node up to 44
bytes. but we've gained a lot of flexibility with those pointers.
Now that all these stars are linked
together, how do you get to the first
star of each list? Use a header list. The
data structures for the headers are
shown in listing 6.
The array Next points to lists of stars
sharing the same X-, y-. or z-coordinate. AVal tells what that coordinate

Name
X
Y
Z
NumComp
Comp[1]
Dwarf
Class
SubClass
Comp[2]
Dwarf
Class
SubClass
Comp[3]
Dwarf
Class
SubClass

Keid
71
141
-21
3
False
K
1
True
A
0
False
M
4

Figure 5: The data structure for the star
slJstem Keid. which consists of three stars.
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is. Note that there is one header for
a given value along all three axes. For
example. if AVaI were 71, then
Next[AX] would point to all stars with
an x-coordinate of 71, Next[AY] would
point to those with a y-coordinate of
71, and Next[AZ], to those with a zcoordinate of 71.
As I mentioned, you want the stars
sorted along each axis, You can accomplish this by simply maintaining
a sorted linked list of headers. The
pointer' Link[Front] points to the
header with the next highest AVal;
Link[Back] points to the next lowest
header. Both ends of the list point to
a special header called Head (and
vice versa), To traverse the list. the
program starts at one end and follows
Link until it runs into Head. The procedure in listing 7, when given an axis
and a direction. traverses the entire
list of stars in the order you requested
and writes out the name of each star.
You won't find this procedure in StarMap, but the routines to draw the
map and to find which star has been
selected use code that is similar to
StarMap·s.
HPtr moves through the list of
headers until it runs into Head. TPtr
checks all the stars at each header for
the given axis. For example. if
HPtr Aval = 15 and Axis = AY. then
TPtr will point at all the stars (if any)
with a y-coordinate of 15.

the menu; just select it to move. Sol
always appears in the menu, so you
can easily recenter the display. You
also can add an offset of plus or
minus 15 light-years to the origin
along any axis. The name of the cur-

rent origin always appears at the top
so that you can remove the offset. It
also reminds you what the current
origin is. One more effect: When you
click a star to get information, the
(continued)

Listing 5: Definition of the data types for linking together stars with the same
X-,

y-. or z-coordinates.

AxisType
NodePtr
NodeList
Node
record
Next
Star
end;

=
=
=

(AX,AY,AZ);

-Node;
array[AxisType] of NodePtr;

: NodeList;
: Stars

Listing 6: Data sructures for the header list.
DirecType
HeadPtr
Header
record
AVal
Link
Next
end;

=
=

(Front,Back);
-Header;

: Integer;
: array[DirecType] of HeadPtr;
: NodeList

A

•

Listing 7: The procedure that traverses the entire list of stars in the order
requested and writes out the name of each star.

TRANSFORMING THE DISPLAY

StarMap lets you transform the display by rotating it. translating the
coordinates, and scaling it up. Rotation is limited to your fixing the position of the axis (x,y, or z) you're looking along and choosing to look from
the positive or negative end. The program simply changes the values of
Axis and Direction (global variables
with the same data types shown in listing 7, WriteNames), The list of stars is
now automatically "sorted" along that
axis, while Direction fixes the direction.
lranslation takes a couple of forms.
First. you can change the map's origin
to any star; it doesn't have to be Sol.
This is done by clicking the star and
then pulling down the Origin menu.
The name of that star will appear in

procedure WriteNames(Axis : AxisType; Direction: DirecType);

{
purpose
traverses all stars
last update 09 Mar 85
var
TPtr
: NodePtr;
HPtr
: HeadPtr;
begin
{start at one end}
HPtr : = Head-.Link[Direction];
while HPtr< >Head do begin
TPtr : = HPtr- .Next[Axis]; {check specific axis}
while TPtr< >nil do begin { look at all stars}
WriteLn(TPtr- .Star.Name); {at that coordinate}
TPtr : = TPtr- .Next[Axis]
end;
HPtr : = HPtr- .Link[Direction]
end
end; {of proc WriteNames }

JULYI985·BYTE
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distance given is always with respect
to the current origin. If you select
Groombridge 34 as your origin, then
look at Beta Hydri; the distance
shown is that from Groombridge 34.
- Scaling is basically a zoom function.
You are not moving "into" the cluster;
you are just increasing the magnification of your mythical telescope. Each

level of scaling represents a twofold
increase over the previous level.
FILTERING STARS

You have three filtering functions at
your disposal. First, you can screen
stars according to their stellar class
(O,BAF,G,K,M). The program maintains a set (DisplaySet) containing the

currently allowed classes. For multiple
stars, if any component is in DisplaySet. then all components are displayed.
The second filter is distance. Note
that this is the distance from the current
origin. If you set Groombridge 34 to be
the origin, then limit the range to 8
light-years, you will see all stars within

DEVELOPMENT USING
MACADVANTAGE:UCSD PASCAL

M

acAdvantage:UCSD Pascal represents something of a first for
Sof1ech Microsystems Inc.; it's a UCSD
Pascal compiler running under something other than the UCSD p-System
operating system. True. SofTech had
released an MS-DOS hosted version of
the p-System, but that isn't quite the
same as this.
MacAdvantage is simply a UCSD
Pascal compiler (and assorted tools)
running under the Macintosh Finder.
The editor is a standard Macintoshstyle editor. developed by Bill Duvall
at Consulair and found in other software-development packages (MDS,
MacModula-2, Megamax C etc.). The
resource maker is Apple's standard
resource compiler, again found in
many of the other systems. The compiler produces applications that you
can start by double-clicking an icon.
However. those applications don't
stand alone: you have to have the MacAdvantage P-machine and run-time
files somewhere on the disk. The application loads these in before
executing.
Program development under MacAdvantage is a pleasure. The package
comes with a little executive program
that takes you out of the Finder and
gives you a Macintosh-like menu bar
across the top The menu bar contains
selections to let you compile, run the
resource maker. edit a file, run the
library or set-options utilities, or exit to
the Finder. When you go from the
editor or the compiler into the executive program, it only takes a second
or two to bring the display up, a great

-

114

BY T E • JULY 1985

improvement over the 15 to 25 seconds it can take to return to the Macintosh Finder. And the Set menu lets you
define where (and what) the different
utility files are.
Since UCSD Pascal is basically a
16-bit language and the Macintosh is
a 32-bit environment. SofTech had to
make a number of changes and enhancements to fit the two together.
MacAdvantage has a 32-bit integer
data type (Integer2). which is heavily
used in the Toolbox units. usually to
represent 32-bit addresses. A new
function, Locate, returns the 32-bit address of a given variable or procedure.
Other functions help conversion between the 16-bit p-code pointers and
the Macintosh's 32-bit addresses.
Other bridges include functions to convert between the two Macintosh
Boolean types and the UCSD Pascal
Boolean type.
The Toolbox implementation is fairly complete. One library (With a large
number of units) lets you use just the
routines and definitions that you want.
Most are identical or almost identical
to those defined in Inside Macintosh
(Cupertino, CA: Apple Computer Inc..
1985), although. again, some modifications have been made to bridge the different environments.
If MacAdvantage has one major
drawback, it is its lack of speed. Like
MacModula-2 and the Mac p-System,
MacAdvantage uses pseudo-machine
code running on a p-code interpreter.
This makes it anywhere from 20 to 40
times slower than assembly language,
although heavy use of Toolbox rou-

tines can significantly close that gap.
A minor drawback is that it is necessary to copy both the application and
the support files (P-machine, run-time
file) in order for the application to run.
With the recent announcements of
SofTech, MacAdvantage now has some
strong points to balance against problems. First and foremost is price: at
$119, MacAdvantage is a real bargain.
On top of that. of course. is word that
SofTech has completely dropped all
licensing fees for MacAdvantage. ThiS
means that programmers can freely
give away or sell any products developed with MacAdvantage, including
the two support files needed to run
them.
Even if developers don't want to
release a final product in MacAdvantage form, they can still make use of
the package. MacAdvantage and Lisa
Pascal are similar enough that conversion from one to the other is fairly
straightforward. This means that programmers could experiment and develop new programs on the Macintosh
(using MacAdvantageJ, then produce a
final versioA~ Lisa Pascal.
Finally, MacAdvantage represents the
next step after MacPascal (from Apple)
MacPascal has a nice environment for
beginning programs, but its speed
(over 15 times slower than MacAdvantage). its copy protection, and its lack
of full, direct Toolbox support severely limit it as a serious development
tool. Educational institutions in particular might be interested in switching
to MacAdvantage after a semester of
MacPascal.
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8 light-years of Groombridge 34.
The third filter is number of components:
one. two. or three stars. or any combination of these. As with the stellar
class filter. the program uses a set
(CountSet) to keep track of the
allowed values.
All three filters are cumulative. If
you only want to see all binary K-c1ass
stars within 8 light-years of Groombridge 34, you can. As it turns out.
there is one such system: 61 Cygni
(6.9 light-years away; components are
K5 and K7).

The obvious
application of
StarMap is
educational, although
it can be fun to play
with as well.

SELECTING STARS

ApPLICATIONS AND
ENHANCEMENTS

well as to the Stars data structure (in
listing 4). A time menu could then be
used to track the stars in relation to
one another. Other information. such
as the absolute magnitude of the
components. could be added and displayed. My own plans include a "universe construction set:· which will let
me create planets in each of those
systems.
You can obtain the StarMap listings
from BYTEnet Listings at (617)
861-9774. You will also need BinHex.
a-public-domain program available on
BYTEnet Listings, which changes the
binary files into executable applications. The listings are STARMAPHOX.
the actual program; STARS.HOX. the
data file of stars; READSTAR.HOX,
only necessary if you want to create
a new data file: and PRUNTIME.HOX
and PMACHINE.HOX, the run-time
files needed to run the program. If you
have the MacAdvantage development
system and want to make adaptations
to the program. the necessary files
are STARMAPPAS. SMAPR, RAWSTARSDOC. and READSTAR.PAS.•

The obvious application of StarMap
is educational. although it can be fun
to play with as well. Most important.
it displays the data in a more interesting and memorable manner than
table I. This program is sure to liven
up any astronomy (or general science)
class.
. Numerous changes and enhancements are obvious. Since you can
substitute your own star list. you can
create a larger star map. For example,
proper motion information could be
added to the star list (in table 1) as
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To get more information about a star.
you point at it with the mouse and
click. The program must then determine which (if any) star you selected.
Remember that StarMap draws the
stars from the farthest away to the
closest. StarMap detects stars in the
opposite direction. so that you select
what you see and not some star hidden behind it. For each star that
meets your selection criteria (i.e..
passes through all your filters). StarMap generates its enclosing rectangle,
then checks to see if the mouse was
clicked within that area. If it was, the
rectangle is momentarily inverted to
indicate which star was selected. and
then the information window is updated. The information window, which
gives the name. distance from current
origin. and class of components, is
shown in figure 1. If another star is
selected. the information window is
changed accordingly.

Which Master
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Your Slaves
Recommend?

Our New CPZ-186
Has It All
Intercontinental Micro Systems,
the leader in the 8-bit single board
computer world, has done it again.
The CPZ-186, based on the 80186
CPU with integrated 2 channel Direct
Memory Access Controller, has a
4-drive floppy controller, 2 serial I/O
ports, 2)6 parallel I/O ports, Memory Management Unit, Interrupt Controller, up to 1Megabyte of Dynamic
RAM, and up to 8K EPROM, all on a
single IEEE S-lOO Bus Board.
Talk about speed and flexibility.
The CPZ-186 runs at 8 MHz and can
be used for single user systems or
in powerful multi-user applications.
As a Network Master (File Server),
the CPZ-186 can network 8-bit and
16-bit S-l 00 Bus Slaves as well as
PC's using Intercontinental's complete line of hardware and software
networking products.
Find out what support really is.
Everyone talks about support, but at
Intercontinental you deal directly
with our hardware and software
design team. Who else could know
more about soMng your problems?
Best of all, we're delivering now,
and our price allows bUilding cost
effective systems and networks.
Circle the bingo number below or
contoct us directly, and ask about
our complete line of S-lOO Bus and
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-=-1
-="/;-n"C"te-rco-n---:fj-:-'ne-nt;-a-;)/
_

tl

Micro Systems

4015 Le<M!rton Ct., Anaheim, Ca 92807.
(714) 630-0964,TELEX: 821375 SUPPORT UD
Inquiry )89 for End-Users.
Inquiry 190 for DEALERS ONLY.
/ULYI985·BYTE

115

TELEX 910 380 3980

(ALL MAIL: 12060 SW Garden Place, Portland, OR 97223 )
FOR YOUR APPLE

•
SM.

UST

ASSIMILATION, Turbo Touch
$
BlUECHIP, Millionaire, Barr"", Tycoon.... $
POIIT, Copy II Mac ew MacToois. oa. $
CONROY-LA POINTE, Diskenes,
10 pak. SSlDD, w/Flip-Pak
$
CONTINENTAL, Home Accountant
$
CREATIVE SOlUTIONS, MacForth Levell $
CREIGHTON, Home Pal< ew Mac OIIice, ea. $
Mac Spell +
$
CSD, MacLion
$
DOW JONES, Market Manager Plus $
EXPERTElliGENCE, ExperLogo
$
FIRST BYTE, Smooth Talker
$
FORETHOUGHT, Fact Finder
$
HABA, DSiDD Ext. Disk Drive, BOOK $
HAYDEN, Sargon III
$
HUMAN EDGE, Mind Prober
$
INFOCOM, Hitchhiker's Guide
$
INNOVATIVE, FIip-n·File, 40
$
KOALA, Mac Vision
$
LIVING VIDEOTEXT, Think Tank
$
lOTUS, Jazz
$
MEGAHAUS, Megafiler
$
Megamerge
$
MICROSOFT, Busine.. Pak
$
Mulliplan. Word, or File, each
$
MilES, Mac the Knife, v. 1
$
MONDGRAM, Dollars & $ense
$
NOVATION, Smar1cat Plus Modem wlSollware $
ODESTA, Helix
$
PENGUIN, Graphics Magician
$
PROVUE, Overvue
$
SIMON & SCHUSTER, Typing Tutor III $
SOFTW. PUBl., PFS: Fle&AeponCombo $
SOFTWARE ARTS, TIK Solver
$
STATEOFTHEART,EJectronicCheckbook $
STONEWARE, DB Master
$
TELOS, File Vision
$
WARNER, Desk Organizer
$

camw.

CONROY

129 $
60 $
40 $

89
37
24

60 $
100 $
149 $
39 $
99 $
379 $
249 $
150 $
150 $
150 $
550 $
50 $
50 $
40 $
30 $
400 $
145 $
595 $
195 $
125 $
595 $
195 $
39 $
150 $
499 $
395 $
50 $
295 $
60 $
175 $
249 $
BO $
195 $
195 $
149 $

25
65
95
26

60
239
159
95
95
95
479
31
29
25
19
229

45
40
47
49

$
$
$
$

15
119
859
25
115
229

$
$
$
$

19
27
19
19
23
35
26
24

3\-i" MICRO DISKETTES
COMlOYUPOIIlTE, 10 ... 0000, w~ Box

$

MAXELl, 10 ea. SSIOD (MAC, HIP) $ 60 $
MEMOREX, 10 ea. SSIOD (MAC, HIP) $ 60 $
VERBATIM, 10 ea, SSIOD (MAC, HIP) $ 65 $

29
35

33
32

$
$

n
n

* GENERIK DISKETTES *

$
$

49
49

Top quality. w/jackela, no labels. ou.nttty dlecounte;.
90 day "No hassle, money back guarantee.-

100 ea. SSlSD, 35 Track (Apple, etc)
100 ea, DSlDD, 48 Track, (IBM, HIP)

$
$

80
95

50
25
70
140
249
349
250
250
145
199
125

350
495
495
99
595
95
189
125
130
125

•

BEAGLE, GPLE or Alpha Plot, ea
_OOS,Oisk().ick,Ap.ModtewI.O.SMr,,,
Full line IN STOCK
BORLAND, Turbo Pascal
3 Pak (Pasc, Turbo Tut, Toolbox) NEW
CENTRAl POINT Copy II Plus (bil copier)

•

ANCHOR, Signalman Marl< XII
HAYES, 2400B External Modem
Smanmodem 1200B (IBM)
Smancom II Sortware (IBM/MAC)
Smartmodem 1200 (External)
Micromodem lie w/Smancom (AP)
NOVATION, Apple Cat 11300 Baud (AP)
212 Appie Cat, 1200 Beud (AP)
SmanCet Plus wlsortware (MAC)
ACCESS 1·2-3121X18 Modem +CrooslaIk OIlM)
PROMETHEUS, 1200 Standalone Modem
ProModem 1200 w/sortware (MAC)
ProModem 1200A (AP)
ProModem 1200B (IBM)
QUADRAM, Ouadmodem, Imernai (IBM)
Ouadmodem, External, (IBM)

COIIlOI'
399 $ 259
899 $ 699

UST

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

549 $ 379
149 $ 107
599 $ 419
329 $ 239
389 $ 219
595 $ 419
499 $ 349
595 $ 389
495 $ 345
549 $ 429
449 $ 349
399 $ 289
595 $ 425
695 $ 495

MONITORS
AMDEK, Color 300 - CornpiAudio
Color 500 - ComplVCRlRGBlAudio
Color 600 - Hi ReslRGBlAudio
3001. - 12" Amber
3000, 12" Green
3101., 12" AmberlComp (IBM)
PRINCETON, HX·12 - Hi ReslRGB
SR·12 - Hi ReslRGB
MAX·12 - Amber (IBM)
QUADRAM, Amberchrome, 12"
ZENITH, ZVMl22 - 12" Amber
ZVMl23 - 12" Green
ZVM124 & ZVM 135

HIGH DENSITY DISKETTES FOR IBM·AT
MAXELL, 10 ea. DSiOD (IBM·AT]
MEMOREX, 10 ea. DSiOD (IBM·AT]

395

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

38

73
215
289
240
29
18

45

85
159
219
165
165
89
125

50
189
265
265
54
295
62
129
79
79
79

UST COIIlOI'
PRICE PRICE
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~'DlmIDD'IlI1I~'iJiiill'!il'~

$ 125
$
50 $
$ 79
32 ~
$ 350 $ 225 BlUECHIP, Millionaire or Barron, ea. $ 50 $
DATASOFT, Aztec or Zaxxoo. each $ 40 $

•

50

840

BO
170
250
495

~EDDii:!J~!DI. ElECTRON. ARTS, Sky

125
115
99

12
99

ALS, Word or List Handler, ea.
$
Handler Pak (Word/List/Spell)
$
APPLE, Appleworks
$
ASHTON.TATE,dBa5eIl(ReqCP/MBO) $
BPI, AR, AP, PR or INV, each
$
BRODERBUND, Print Shop
$
Print Shop Graphics Librery
$
Bank SI. Writer or Speller, ea
$
Bank SI. Combo (Writer & Speller) $
DOW JONES, Market Manager
$
Market Analyzer or Microscope, ea. $
HOWARD SOFT, Tax Preparer '85
$
HUMAN EDGE, Sales or Mgmt Edge, ea. $
liVING VIDEOTEXT, Think Tank
$
MECA, Managing Your Money
$
MEGAHAUS, Megaworks
$
MICRO PRO, WordStar
$
WordStar wi Starcard
$
WordStar Protessional, 4 Pak
$
MailMerge, SpalStar, or Starlndex, ea $
InfoStar and StarCard Combo
$
MICROSOFT, Mulli·Plan (Ap DOS)
$
QUARK, I'.tlrd Juggler & Lexichecl< (11eII1c) $
SENSIBLE, Sensible Speller
$
SIERRA/ONoLINE, Screen Wrller II $
SOFTWAIlE PUIll, PFS:FiIe or Write, each $
PFS:Graph or Report,
each
SPRINGBOARD,
Newsroom
STONEWARE, DB Master, v. 4+

Cf1IIIif1(

59 $
69 $
71 $
75 $

$1995 $1595

349
259
32
185
37
105
159

DOUBLE·SIDED, DOUBLE DENSITY
CDC, 10 ea, DSlDD, 40 Trl< OBM, HIP)
DYSAN, 10 ea, DSlDD, (IBM, HIP)
MAXELL, 10 ea, DSlDD, MD2 (IBM)
VERBATIM, 10 ea, DSIDD, MD34 (IBM)

•• •

189
189
189
79
189
45

89

SINGLE·SIDED, DOUBLE DENSITY
$
$
$
$

•

QUARK, OCl0 for IIclllellil/MAC

60

50

CONROY-LAPOINTE'" IBM PRE-FORMATTED
10 ea, DSlDD, 48 Trk WIFLIP BOX
$ 19
100 ea, DSlDD, 48 TrI<
$ 149
1000 ea, DS/DD, 48 TrI<
$ 959

CDC, 10 ea, SSlDD, 40 Trk (Apple, etc)
DYSAN, 10 ea. SSlDD, (Apple, etc.)
MAXELL, 10 ea, SSlDD, MOl (Apple)
VERBATIM, 10 ea, SSlDD,IoIl51S41, (Apple)

Half Height Drive for lie
Half Height Drive for lie
RANA, Ellie I, 183K, 40 Track
Ellie Controller
TEAC, T40 Half Ht, 163K, Direct
Controller Card for T40 by ComX

100 $
269 $
299 $
299 $
145 $
249 $
$ 79 $

395
125
25

•

UST

A2 ControUer Card

$
$
$
$
$
$
$

395
125

* CONROY-LAPOINTEN DISKETTES *
$
$
$
$
$
$
$
$
$

CONROY
345 $ 189

UST

MICRo.s<:l, A2 Disk Drive, 143K

83

We guarantee theM top quality product. with our nam•.
5 YEAR LIMITED WARRANTY.

10ea. SSlSD, (Apple, etc) 35 TrI<, WIFLIPBOX
100 ea. SSlSD, (Apple, etc) 35 TrI<
1000 ea. Ss/SD, (Apple, etc.) 35 TrI<
10 ea. DS/DD, (IBM, HIP) 48 Trk, WIFLIP BOX
100 ea. DSlDD, (IBM, HIP) 48 Trk
1000 ea. DS/DD, (IBM, HIP) 48 Trk
10 ea. SS/DD, 3''''" (MAC, HIP), WIFLIP BOX
50 ea. SS/DD, 3'12" (MAC, HIP)
100 ea. SS/DD, 3'1>" (MAC, HIP)

..
UST COIIlOI'
PRICE PRICE

Fox&oIhers,oa.
HAYDEN, Sargon III (Chess)
INFOCOM, Zork I, II, or III, ea
ORIGIN, Ullima III
PENGUIN, Transylvania
SPECTRUM HOlOBYTE, Gato
SPINNAKER, FULL LINE IN STOCK
SUB lOGIC, Flight Simulator II

$
$
$
$
$
$

40
50
40
60
35
40

$

50 $

$
$
$
$
$
$

32
27
29
30
25
37
24
25

CALL
30

P!.US: BRODERBUND, DATAMOST, MUSE,
SIR-TECH

DOT MATRIX:
LIST

APPLE, Imagewr~er
Laserwrller
EPSON, AX I FX Series - In Stock
LX80 - 100 cps OOn6 cps NLO
JX80 - Color Printer, 160 cps.
L01500 - 200 cps 00/67 cps LO
OKlDATA, Okimate 20 - Color, Hi Res
182 - 120 cps/50 col
92 - 160 cps/50 col/para.
93 - 180 cps/l36 coUpara.
2410 Pacemark - 350 cps/para.
PANASONIC, P1090 - 80 cpsl1O"
P1092 - 180 cpsl10"
QUADRAM, Ouadjet-Inkjet Color
STAR IIICRO, 0010 - 120 q>s DQ':xI q>s NLO
SG15 - 120 c:;>s DO, 30 c:;>s NLO, 16K
SOlO - 180 cps DO, 40 cps NLO
SOt5 - 160 c:;>s DO, 40 cps NLO, 16K
SR 10 - 200 cps DO, 50 cps NLO
SR15 - 200 c:;>s DO, 50 c:;>s NLO, 16K
TOSHIBA, 351 - 288 cps

$6995

CClNAOY'

CALL
$6500
CALL
CALL
CALL
CALL
$ 208

$ 299
$ 699
$1295
$ 288
$ 299 $ 239
$ 499 $ 399
$ 799 $ 839
$2995 $1975
$ 349 $ 249
$ 599 $ 459
$ 895 $ 395
$ 299 $ 249
$ 499 $ 419
$ 449 $ 379
$ 599 $ 509
$ 649 $ 549
$ 799 $ 679
$1895 $1389

LETTER-QUALITY:
JUKI, 6300 - 4Ocps/para.
$ 995
6100 - 18 cpslpara/3 pilch
$ 599
Sheet Feeder for 6300 (single)
$ 275
PANASONIC, P3151 - 22 cpsl15'''" $ 699
TOSHIBA, Prop. spacing & hi-res graphics:
1351 - 192 cps 00 & 100 cps LO $1895
1340 - 144 cps DO & 54 cps LO $ 799
Bi-direction Tractor Feed
$ 195

$
$
$
$

795
439
225
539

$1369
$ 619
$ 175

PLOTTERS:
EPSON, 4 Pen Pioner

$ 599

CALL

PRINTER SUPPLIES:
PAPER: While, Colored, Laser Cut, etc.
RIBBONS, DAISYWHEELS

CALL

LIST

cotMOY'

PRICE PRICE

ARBO, IBM-PC to Para Printer Cable
ASSIMILATION, Mac to Epsoo Corn IfF
Daisywheei Connection
EPSON, Paraliellnterface for L01500
Serial Interlace Board
MPC, Apple II UF & callie few Epsoo &Gemini
OKIOATA, Plug 'n Play, TradOlS, 0Idgrapil, oa.
ORANGE MICRO, G,appIer Plus for Appie
Serial Grappler
Buffered Grappler Plus, 16K
QUADRAM, Microflll8fS, Uline IN STOCK
Microfazers BK. p.p, w/copy
STAR MICRO, Serial IfF & Cable
MaclSter Interlace

$
$
$
$
$
$

60
89
99
100
130

$ 30
$ 69
$ 79
$ 79
$ 110
90 $ 49

CALL
$ 145 $ 99
$ 119 $ 79
$ 209 $ 159

CALL
$ 189 $ 139
$ 144 $ 119
$ 100 $ 89

ACCESSORIES
CURTIS, Diamond, 6 outlets, swilched $ 50 $ 29
Emerald , 6 outlets, 6' cord
$ 60 $ 35
Ruby, 6 outlets, 6' cord, tiller
$ 90 $ 52
Sapphire, 3 outlets, wlfiller
$ BO $ 46
EPD, Lemon, 8 outIeIsIwaJl
$ 45 $ 29
Lime, 6 outlets/cord
$ 70 $ 45
Orange, 6 outlets/cord
$ 100 $ 60
Peach, 3 outletslwall
$ 60 $ 39
INNOVATIVE, Flipon-File 50 (disk holder) $ 22 $ 15
KENSINGTON, Printer Stand
$ 30 $ 19
NETWORX, Wirelree, 4 outlet, wllill & surge $ 70 $ 39
Wiretree Plus
$ 100 $ 59
PROO TECH INn., Unimerruptable Power Supply
200 Wans, PC200 for IBM·PC
$ 359 $ 229
300 Wans, XTJOO lor IBM-XT
$ 499 $ 379
IlOO Watts, ATIlOO for IBM·AT, 72lbs.
CALL

r -----------,I ORDERING INFO &TERMS. yourfJgureslewShipping,lnsuranceandHandling(SIH).A1ll1emsusuai~instock.NOC.O,D,
I

CONROY.
LAPOINTE
CREDIT CARD (;;

I _,
II

NAME

Send mea Co<voy'LaPomle ..
"""""'oon t""" so I to
can gel cash d1SCCUlI prICeS

M oonven~ S4:se

Lin:=. lflI~ _

I

AOORESS

WITh CledJI card

CITY

STATE

M~.r'!:...E~W.!::!.:.d~8~O~.

Z1~

•

IIAIL TO: 12060 SW Gordon PIoco, PortIInd, OR '7223 - Include telephone number. Check

Cashie<s checks, mooeyewders, FOl1une ll100checks and government checks hoocwed immediately. Personal and OIhercornpanychecks-allow.2Odays to clear. Prices reflect
3'1 CIIh I Conroy-l.If'oInC!tdllCsnl_, so ADO 3'lI> 10_ pnces lor_American EJcptess. Yourcards NOT charged~weship. Add S1H.cHARGES:
U.S. M"nland, 3% ($5 minimum) few standard UPS 9,oond: UPS 81ue, 6% ($10 min): few U.S. Postal APe ew FPC ew Alaska, 6%1$10 monl. Canada, 12% ($15 mon). Few':'i1n
orders except Canada, 18% ($25 min). Monhors by Postal Of 10 foreign countries, 3O'Ml ($50 min). Orders received w~h insufficient SIH will be refunded. All prices, availability

and specifications subject to errors Of change whhout notice, so call to verify. All goods are new, indude warran!y and are guaranteed 10 work. Due 10 our low prices and
lour assurance that you will gel new, unused products-AU SALES ARE ANAL. We do not guarantee compatibility. Call before returning goods for repair or replacement.
ORDER DESK HOURS-6AM 10 6PY PST, MondIy through FridIy, Slturdly 10 10 4. EcoooRAM-, Fastrak-, and Generik- are trademarks of ComX Corporation.

5!!.!7!EJ

rk

- Call for Detail. -

I~~7pcl
Disk Drives
by CDC

'"

90 Day

limited Warranty
By Us

l'l181PA11

"""ollie.

25611. 2 36(1( DISk Drives

CALL

LIST COIIlOI'
PRICE PRICE
AST,

SixPak Plus, 64K

$259

SixP.k Plus. 258K. SlP/CC + SIW $
SixP.k Plus. 384K, SIPICC + SIW $
Prevlow" Graphics Card wiper•• 64K $
Adv.nt.ge" Mullif. Bd. tor AT. 128K $
110 Plus II. SlPICC
$
1/0 Plus II. SlP/CC/G
$
110 Plua II. 2S1P/CC/G
$
Port Klls· ser. pera. or g.m.. ••. $
MonoGraphPlus" PICC (lor Lotua) $

B95 • 295
B95 • 329
399 • 299
595 • 445
215 • 1"
265 • 185
315 • 215
50' 35
495 • 345

COIIX, NEW

EconoRAM'" Plus. 364K

board. SlPICCIG Fastrak & Spooler
$265
EconoRAM". full 384K board
$ 295 $ 195

COIIlOI'

CALL

Ext.rn.1 10 meg kit w/paw.r
MF·l0nO. H Disk.llIpebacl<.cont,powor
IIICRO SCIENCE, 10 meg w/controll.r
RANA, Ext.rn.1 10 meg w/controll.r
Int.rn.1 10 meg w/controll.r
TALLGRA55, 25 meg d~k. 55 meg 1lIpe. indo

CDC,

$ 895 • 729
$1295 '1049
$2890 .2090
$ 795 • 825
$1495 '1095
$ 995 • ,889
$3660 $3180

um:~doY.warranty:CotIIor.~uantitypricos
~V

~~

"

~

~

Full Height
Half Height

$109
$ 89

HAUPPAGE (HCW), 8087 Chip
8087 M.th Pak (Chip & IlOftw.)
HAYES, M.ch II Joystick
M.ch III (PC or Jr.)
HERCULES, Color C.rd wiper..
Mono Gr.phics Cord
KENSINGTON, Mast.rpi""""
KEY TRONIC, KB5151. Std. Keybo.rd
KOALA, Speed Key Syot.m
Spoad Key Tablet w/llOftw.re
Koal. P.d w/PC Dosign
IIAYNARD, SAND STAR SERIES
Mu~ifunction (8) C.rd
Memory Cord no RAM
Memory C.rd 258K
F10ppy Cont. Card laccoplS3 moduloo)
H.rd Disk IIF Miodul.
H.rdDiskCabl.
Sorial Port Modul.
P.r. or Clock C.1. Modul.. ••.
G.m. Adapt.r Modul.
M.mory Module. OK
M.mory Modul. 258K

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

175 •
295 •
45'
55'
245 •
499 •
140.
255 •
100'
200 •
150 $

125
235
29
35
159
305
"
195
83
115
85

89 $ 79
122' 89
495 • 309
265 • 1'5
499 $ 35'
30' 27
95 $ 79
59' 4'
49 $ 38
122 $ "
422 • 357

IIICROSOFT, Miouse (lor PC)
Sari.1 Miouso
_
MOUSE SYSTEMS, PC Miouso & p.int
PARADISE, Miodulor Graphics Cord
Porallot or Sari.1 Port. ••.
PERSYST, NEW
PC/Miano Board, w/par. port
PCICoIor Graphics Bd w~ight pen & IIF

$
$
$
$
$

t 95 $ 135
t 95 $ 135

22D • 140
395 • 285
95 $ 85

$ 250 $ 1'5
$ 244 • 178

QUADRAII,

Quadboard

64K. to 364K, SlP/CCIG $239

Cuadboard. no RAM, .xpand to 364K
Ou.dboard 258K, to 384K. SlPICC
Ouadboard, 384K (fUll), SlPICC/G
Ou.dboard II, no RAM. to 258K
Ou.dboard II. 64K. to 258K. 2S1CC
Ou.dboard II, 258K, 2S1CC
Qu.d 512 + 64K w/sorlal port
Ou.doolor I. board. 4 coiors
Upgrade Ou.dcoior I to II kit
Ou.dvu., board, Miano, SlP/CC
Qu.d 3278
Ou.dnet VI
Qu.dnet IX
Qu.dlink
Ou.daprint
TG PRODUCTS, Joystick
WICO, Smertboard Keyboard

$ 295
$ 875
$ 795
$ 295
$ 395
$ 595
$ 325
$ 295
$ 275
$ 345
$lt95
$1995
S2295
$ 495
$ 645

• 225
$ 29'

• 295
$ 215
$ 285
• 395
$ 245
• 1'5
$ 1"
$ 28'
$1050
'1545
$1745
• 385
• 4'5

*CHIP
256K *
KIT
$67

9 8ach, 4256 chips
150 ns

*CHIP
64K *
KIT
$10

9 aach, 4164 chips
90 Day Warranty by US

*CHIP
128K *
KIT
$79

CALL FOR

QUANTITY

9 each, 4128 chips
Piggyback for AT

*

PRICES

ComX

*

EconoRAM PIUS™

$265

$ 30 $ 22
$ 40D • 279

384K Multifunction RAM Board

* * FOR YOUR PC-JR * *

_like AST SixP.kPlus" wllh game port
Fastr.k" RAM Disk .nd Spooler Software

(Fattrak for up to 3&4K).
HAYES, M.ch III Joyotick
$ 55' 35
KEY TRONIC, KB51S1 Jr. Keyboard $ 255 $ 1'5
Numerlc Keypad
$ 100'
EconoRAM™ 384K
KOALA, Touch Tablet tor Jr.
$ t25 $ 75
IIICROSOFT, Boost.r 12SK w/Mouso $ 495 • 329
Single Fuctlon Board
IIOUSESYSTEIIS,Miouoaw/llOftware$ t95 $ 125
QUADRAII, Exp.nsion Chasois
$ B95 • 540
M.mory Exp.nsion Board 128K
$ 275 • 215
With Fastr.k" .nd Spooler
RACORE, Expansion Chessis
$ B95 $ 44'
Fully Comp.tible. 1 Ye.r Limited W.rranty.
128K Expansion Board
$ 275 • lS'
Works on DOS 1.1, 2.0 or 2.1
TECIIAR, Jr. C.ptain
_~$;"";,395_,;,$,,;29;,;,;,5+r_p_ri_ce_s_._n_d_.v_._i1ab_i1.;ity:.S...U.;bj:.ect;.,,.to_c_h....,,;ng::.,._.,;,C,;,.i_I._..1

n

$195

LIST

CONROY'

PRICE PRICE

ASHTON·TATE, Fram.work
$
dB... III
$
$
dB.se II. (roq. PC·DOS & 1281<)
ATI, Training programs-Largo 11lYllflt"'Y $
BPI. G.n.r.1 Acetg. AR. AP. or PR.... $
BAODERSUND, Bank St. Writer (PC or Jr.) $
CDEX. Training Programs-Largo Inveotory $
CONTINENTAL, Ullr.file
$
Tax Adv.nt.ge
$
Propenty M.n.gem.nt
$
DATA TRANS., Fontrix
$
DOW JONES. Inv.stm.nt Ev.lu.tor $
M.rk.t M.n.g.r Plus
$
Market Analyzer or Market Microscope $
Spr••d Shoot Link'
$
FOX & GEllER, Ouickcod. III
$
HARVARD, Total Project M.n.ger
$
HOWARDSOFT, Tax Preparer '85
$
HUIIAN EDGE, Mind Prober (PC or Jr.) $
Sates Edge or Management Edge.... $
Negoti.tion Edge
$
INFDCOII, Corn.rston.
$
KENSINGTON, Easy Link Mail M.nager $
lIFETREE, Volkswrit.r Dolux.
$
liVING VIDEOTEXT, Think T.nk
$
LOTUS, '·2-3
$
Symphony
$
IIDBS, Knowledg.m.n
$
IIECA, M.n.ging Your Money (PC) $
M.n.ging Your Mon.y C.rtridge (Jr) $

695 • 359
B95 • 359
495 • 279
75' 48
595 • 385
80.' 49
70' 45
195 • 115
70' 40
495 • 295
125' 79
149' 97
249 • 159
349 • 219
249 • 159
295 • 185
495 • 295
295 • 195
50' 29
250 • 159
295 • 185
495 • 319
95' 59
295 • 159
t95, 85
495 • 309
B95 • 449
500 • 275
199 $ )25
t99 $ 179

IIICROPRO, WordSt.r (PC)
WordSt.r (Jr)
WordSt.r 2000 (copiab"')
WordSt.r 2000 Plus (copiable)
WordSt.r Professional Plus
WordStar Professional. 4 P.k
MalIMerge. SpotISter or Startndex...
InfoStor Plus (+ St.rburol)
Correct Star
1I1CR01l111, R:Baso Sories 5000 NEW
Upgr.de 400D to 5000
NEW
R:Baso 400D
R:B... Clout
Extended Report Wrll.r
IIICROSOFT, Spall
Mullipl.n (PC or Jr)
Ch.rt or Project, ••ch
Word
IIUlTIIIATE, Mu~im.t. Ver. 3.3
PEACHTREE, B.ck to Basics
P..ch Pak (GUARlAP)
QUE, Using 1·2-3
'·2-3 for Busin...
Using Symphony
SAliNA, Word Plus
Word III
SATELLITE, WordPerlect (PC)
WordPerlect (Jr)
SOFTW. ARTS, Spotlight
T/K Solv.r (specify DOS)
SOFTWARE GROUP, Enable

$
$
$
$
$
$

B95 • 385

UNISON, Print Master
$
WARlNER, Dook Orgeniz.r (PC or Jr) $
XANARO, Abillly
$

125'
140'
t4D $
95'
395 •
595 $
139'
80 $
195 $
495 •

245 •
495 $
249 •
150.
50'
195 $
250 •
375 $
495 •
395 •
395 $
t8'
17 $
2D'
B95 $
55D $
495 •
89 $
150'
399 $
B95 $

BORLAND, Sidekick or Toolbox, ••.
SIdekick Copiab'" (PC or Jr)
Supar Keys or Turbo Paocel, ".
Turbo Paocel w/8087 Support
3 Pak (PaocaI, Toolbox. Turbo Tutor)
CENTRAL POINT, Copy II PC
$
COIIX, Fastrok". RAMIDiIk omul &spooler. $
NEW $
DIGITAL RES., G.m Draw
CPIM-86" (PCIXT)
$
DR LOG0-86 (CPIM-8S)
$
FUNK SOFTWARE, Sidew.ys
$
$
liFEBOAT, Lattice C
Dr. Halo
$
IIICROSOFT, M.cro Assembl.r
$
BASIC Compil.r or C Compil.r••• $
Business BASIC Compiler
$
COBOL Compiler
'
$
FORTRAN Compiler
$
PASCAL Compi"'r
$

40'
100 •
t50 •
100 •
150 •
80'
500 $
100 $
150'
395 $
450 $
700 •
350 $
30D $

350
195
495
595

•
•
$
•

B95 •
495 $

$ 99'

$ 595 •
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

t 45 $

lS'
109
285
295
385
285
54
315

n

145
255
129
85
32
125
15'
235
245
238
219
14
13
15
439
279
209
38
'5
28'
45'

SOFTWARE PUlL. PFS:Report
PFS:Writ., Fil. 0< Graph, each
PFS:Plan or Acceea, ..ch
PFS:Proof
SORelIl, SuparCaJc III
STONEWARE, Advanced DB Master

$
$
$
$
$
$

-EII,_P1k(Jr)(W~)$

OUR REFERENCES:
'Ne have been in computers and electronics
'""; since 1958, a compute, dealer since 1978 and in
,computer mail order since 1980. Banks: 1st Inter·
'state Bank. (503) 643-4678. We belong to the
Chamber at Commerce (503) 228-94H. and Direct
Marketing Association; call Dun, and Bradstreet
if you are a subscriber. Reciptenl of OREGON
BUSINESS MAGAZINE's 1984 Enterprise Award.

75
82
82
57
245
375
89
35
125
309

CONTINENTAL, Horne Accountant (Jr)
Hom. Accountant Plus (PC)
DOW JONES, Home Budget
ELECTRONIC ARTS, Got Orgenized
IIONOGRAII, Dollars & Son.. wNorocBSt
SCARSOROUGH, MasterType (PC or Jr)
Your P.rsonal Net Worth
SIMON • SCHUSTER, Typing Tutor III

$
$
$
$
$
$
$
$

99'
75'
150 $
139 $
95 $
180 $
40 $
100'
50 $

83
45
10
12
75
91
25
83
33

I.

37
279
50
"
25'
295
459
229
1"

BlUECHIP, Millionaire. Barron, Tycoon....
8R00ER8UND, Largo IIlYllfltory In Stock
ELECTRONIC ARTS, t..ge IIl'IIl'IIoly In 5IOCI<
HAYDEN, Sorgon III (Chess)
INFDCOII, Large Inv.ntory In Stock
Hllchhik.'s. Zork I. II. or III•••ch
IIICROSOFT, Flight Slmulato< (PC or Jr)
ORIGIN, Ullim. III (PC or Jr)
SIERRA/ON-lINE, U~im.1I (PC or Jr.)
SPECTRUII HOlOBYTE, G.to

$
$
$
$
$
$
$

SPINNAKER, President·s Choics. Amazon
Fahronhe~.

Rendezvous. Oregon. sach $ 4D'

BASF QUALIMET ,
A GUARANTEED
OUTSTANDING P
BASF Qualimetric FlexyDisks feature a unique lifetime
rm
assurance that the vital information you enteron BASF FlexyDiSkStoday
will be secure and unchanged tomorrow. Key to this extraordinary
warranted performance is the BASF Qualimetric standard...
a totally new set of criteria against which all other
magnetic media will be judged.
'
You can count on BASF FlexyDisks because the Qualimetric
standard reflects a continuing BASF commitment to
perfection in magnetic media. One example is the
unique two-piece liner in our FlexyDiskjacket. This
BASF feature traps damaging debris away from
the disk's surface and creates extra space in the
head access area for optimum media-head
alignment. The result is a guaranteed
lifetime of outstanding performance.
For information security that
bridges the gap between today
and tomorrow, look for the
distinctiveBASF package with
the Qualimetric seal. Call
800-343-4600 for the name
ofyour nearest supplier.

"Contact BASF fo, warranty details.
Inquiry 47

BY GLENN

J.

ADLER

LI 0 UID~CRYSTAL
DISPLAYS
FOR PORTABLES
Inside the display
technology that
has made portable
computers portable

S

everal months ago I got into a discussion with a computer enthusiast about
which portable computer
to buy. I quickly whipped out my portable and began preaching its merits
and demonstrating how powerful it is.
I could see the display perfectly, but
the fellow standing next to me was
having difficulty reading what I had
typed. Poor display quality is a common limitation in portable computers.
Most portables (not to be confused
with transportables) have twistednematic liquid-crystal displays (TNLCDs). with restricted viewing angles
and limited contrast They must be
operated under proper ambient lighting conditions.
In mid- 1982, there were only a few
low-profile displays on the market Of
the available technologies, TN-LCD
was the only one that had acceptable
power requirements for battery operation. A typical 16-line LCD module
dissipates approximately Ye watt (W).
Other available flat-panel tech nolo(continued)

Glenn Adler has a B.s. in electrical engineering and does VLSI design work for HewlettPackard's portable computer division. He can
be contacted c/o Hewlett-Packard, 1000
Northeast Circle Blvd., Corvallis, OR
97330.
ILLUSTRATED BY ELLEN HARRIS

JULY 1985 • BY T E
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Leos FOR PORTABLES

gies use too much power for battery
operation (see "1Wo Flat-Display Technologies"by Richard Shuford, March
BYTE, page 130). Electroluminescent
(EL). gas-plasma (CP), and flat-panel
CRT (cathode-ray tube) displays with
25 lines dissipate 30 to 200 times the
power of LeDs.
Portable computers must be lightweight. compact. and battery-operated. This necessitates a flat-panel display that uses low power. Since these
microcomputers compete directly
with desktops, they need to handle
applications that run on the leading
personal computers. Their screens
must have features equivalent to standard monochrome displays: 80-character, multiple-line alphanumeric displays with full graphics capability.
Limited contrast. brightness, and
viewing angle are the drawbacks associated with multiple-line TN-LeDs.
These disadvantages are attributable
to the fundamental electro-optical
characteristics of these panels. The

use of TN-LeDs requires different circuit architecture than a standard
video interface and requires some
unique mechanical designs to overcome their physical limitations.
VISUAL PERCEPTION

Your eyes and visual cortex are
stimulated to a great extent by the
edges of objects. Edge detection occurs where there is a step difference
in brightness (also termed luminance
in the case of a monochrome image)
between adjacent objects in the visual
field. For the purpose of measurement. you can define contrast ratio
(CR) as the quotient of luminance of
a light picture element (pixel) to a
dark pixel's luminance. (Luminance is
measured in foot-Iamberts.)
CR = L 1 ILl
L I = luminance of light pixel
Ll = luminance of dark pixel
Contrast ratios of 2 to I form what
you can easily detect as an edge. This

(la)

+. +.
y

y

PLANE
POLARIZED
LIGHT
TRANSMITTED

(lb)

+.
y

LIGHT
ABSORBED

Figure I: This figure depicts the effects of two polarizers on noncoherent light.
(al Light passing through the first polarizer is polarized in the Y and X plane.

Since the polarizer's passing axes are aligned, the light continues through the
second polarizer. (b) Here, the polarizer's passing axes are oriented orthogonally,
and the plane polarized light that has passed through the first polarizer is
absorbed by the second.
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CR is about the minimum acceptable
for easy reading of leOs. 'TYpical CRT
displays have CRs ranging up to 20 to
J. but once the ratio approaches 10
to 1 your eye saturates and can no
longer differentiate changes in relative
brightness
Your eye samples the visual field at
roughly 30 Hz and your brain integrates the information to form a continuous picture. The perception of
flicker in a display is a function of this
phenomenon, the persistence of the
display material. and the rate at which
information is refreshed. Aside from
this temporal integration of information, your eye also performs a spatial
integration. You can see an example
of this by looking closely at the characters displayed on a CRT screen. The
characters are made up of discrete
pixels, but seen from a distance they
appear to form a continuous item.
Your brain fills in the gaps, but the
perceived object has lower brightness
overall than each individual dot.
Furthermore, if the separation between dots increases beyond the eye's
limit of resolution at a typical viewing
distance (I V2 to 2 feet), your brain will
interpret adjacent dots as belonging
to separate objects. This constraint
physically limits the useful pixelseparation distance for displays such
as leOs.
TWISTED·NEMATI~ LCDS
Today's leOs use the properties of
plane polarizers and ordered nematic
liquid crystals to modulate light. Polarizers are light filters that selectively
allow incident light through their
"passing axis." Light oriented in any
other direction is absorbed (see figure
I).
Some organic compounds exist in
a phase called the mesophase, which
is stable at temperatures between the
liquid and solid phases. Liquid
crystals (Les) exhibit three such
phases: smectic, nematic. and cholesteric. In the nematic phase, the long
axes of the Le molecules align in
parallel orientation. The alignment of
Les in this phase is sensitive to several
stimuli. including temperature, surface
(wntinued)

Now when you buy the Microsoft~ Mouse, you get a
dazzling new color paint program, PC Paintbrush: free.
PC Paintbrush supports a host of graphics cards (including the new IBM~ EGA and Hercules Graphics Card)
and over 30 printers and plotters.
Microsoft Mouse is the
high performance
mouse for the IBM
Personal ~mputers.
It puts the power to
run Microsoft Multiplan:
Lotus~ 1-2-3: Microsoft Word and other popular programs
in the palm of your hand. It's available MICROSOFt
in serial and bus versions.
The High Perfonnance Software
So why monkey around with any other mouse. Call
(800) 426-9400 for your nearest Microsoft dealer
In Washington State, Alaska,
Hawaii and Canada, call
(206) 828-8088.
1M

Microsoft and Multiplan are registered trademarks and The High Performance
Software is a trademark of Microsoft Corporation. Lotus and 1-2-3 are
registered trademarks of Lotus Development Corporation. IBM is a registered
trademark of International Business Machines Corporation. Hercules is a
trademark of Hercules Computer Technology. PC Paintbrush is a trademark
of ZSoft Corporation.
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... JULY MODEM SPECIAL •••
PROMETHEUS PROMODEM 1200..

..... $299.95

• SYSTEMS •

ITT EXTRA PC-256K
Two 1/2 HI. 360K Dr's. Monochrome Board. 12"
Amber/Green Monochrome Monitor, Serial & Parallel
Port, DOS 2.1
$1,495.95
"Exact same features in IBM PC ONLy
$1,995.95
IBM XT 2561(
One IBM 360K Floppy Dr., One 10 Meg Hard Disk,
Monochrome Board, Amber/Green Monochrome
Monitor. DOS 2.1 ONLy
$2,895.95
IBM PC-256K
Two TEAC 360K Dr's. Color/Monochrome Graphics
Board. Parallel Printer Port. Monochrome Display.
DOS 2.1 ONLy
$2,045.95
10 MEG Hard Disk Upgrade
$824.95
20 MEG Hard Disk Upgrade
$824.95

• TOP TEN SOFTWARE •
dBASE III IBM
$374.95
Print Shop APPLE
34.95
Bankstreet Writer IBM/APPLE.
.
49.95
Managing Your Money IBM/APPLE. .
115.95
Dollars & Sense IBM
113.95
Norton Utilities 3.0 IBM
59.95
PFS Write/File/Report
85.95
Sideways IBM/APPLE .
. .39.95
Multimate IBM.
.269.95
Crosstalk IBM.
. ... 104.95
Microsoft Word IBM/MAC.
" . 249.95/119.95

• HARDWARE •
AST Six Pack Plus 64K
STB Rio Plus II 64K
PARADISE S-Pack 64K ............•• .
aUADRAM Ouadboard 64K .
Monochrome Graphics Card.
.
Monochrome Board With Parallei Port
HERCULES Monochrome Graphics
HERCULESColor Card

$259.95
249.95
179.95
.249.95
199.95
159.95
329.95
179.95

• PRINTERS DOT MATRIX •
PANASONIC 1091 120CPS.
PANASONIC 1092 180CPS/NLO 33CPS
EPSON FX-60+ 160CPS
EPSONFX-l00+ 160CPS
OKIDATA 92P 160CPS
BROTHER 2024L 200CPS/NLO 96CPS

. .$289.95
379.95
395.95
644.95
389.95
995.95

• PRINTERS LETTER QUALITY •
BROTHER HR-15 17CPS
BROTHER HR-25 24CPS .
BROTHER HR-35 36CPS
DIABLO Advantage 25CPS

tension. pressure. and electric and
magnetic fields. These stimuli also affect the optical properties of the
material.
The optical properties of twistednematic LCs were first demonstrated
by Schadt and Helfrich in 1970. (See

Voltage Dependent Optical Activity of a
Thiisted Nematic Crystal by S. M. Schadt
and W. Helfrich. Applied Physics letters. number 18. 1971. page 127.) By
now. several firms have developed an
efficient process for fabricating
displays. The key in producing this
display is to create a twisted nematic
by sandwiching an LC material between two plates whose surfaces are
grooved. the top plate in one direction and the bottom in a perpendicular orientation. Layers of LC adjacent to each surface align in parallel
with the texturing. Layers between
form a helix that twists the plane
polarized light. A twisted nematic can
be visualized as a polarizer with a
90-degree rotation. Next. this sandwich is placed between two polar-

izers. each with its passing axis in
parallel with the grooves on the adjacent glass (see figure 2). Thus. a light
valve can be created by applying a
voltage across the LC. With voltage
applied. the nematic LC molecules no
longer twist the incident light but
rather pass it parallel to their long
axis. The planerized light entering
through the top polarizer is absorbed
by the lower. thus making the pixel
appear dark. In the inactive state the
LC is relaxed and light is passed
through the helix. The panel can be
used in transmissive mode (similar to
a transparency) by adding a backlight
source. Or the manufacturer can create a low-power. nonemissive (having
no light source) LCD by adding a reflective layer.
The conductors deposited on the
LCD glass are usually composed of
indium-tin-oxide (lTD). Since the index
of refraction of lTD is different from
that of glass. this would ordinarily result in an aberrant image. Therefore
(continued)

$369.95
. .609.95
849.95
588.95

• MONITORS·
TAXAN 121/122 Monochrome
PRINCETON HX-12
PRINCETON MAX-12
ZENITH Amber/Green Composite
NEC 1260 Green Composite
IBM Monoeione Display Amber/Green

$145.95
469.95
179.95
85.95
85.95
114.95

• MODEMS·
HAYES 1200B Internal w/Smartcomm 2
$369.95
HAYES Mieromodem lie .
.
169.95
HAYES 2400 .
.
649.95
ANCHOR Volksmodem 300 .. . . . . .. .. . .
. . 54.95
ANCHOR Volk.modem 1200.
. ... 199.95
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• APPLE •

80 COLUMN 64K lie Only .
.
$99.95
80 COLUMN Card 11+ Only. . . . . . • .. . .. .
58.95
VIDEX Ultraterm.
.
178.95
ASCII Express
.
79.95
Z-80 Card .......................••........ 49.95
APRICORN Serial Card
59.95
MICRO SCI A2 Drives.
.
159.95
APPLE Compatible Drive for IIC .
. .. 169.95
16K Card.
.49.95
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:
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I
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THOUSANDS OF ITEMS AVAILABLE.
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16835 Algonquin St.. Huntington Beach. CA 92649
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TWISTED NEMATIC
STRUCTURE OF liQUID
CRYSTAL FOR AN "OFF"
PIXEL

ALIGNMENT OF liQUID
CRYSTAL MOLECULES
OF AN "ON" PIXEL

Figure 2: A cross section of a reflective liquid-crystal panel is shown.
In the "off" state the LC molecules form a helix. In the "on" state (potential applied)

the molecules align in the direction of the

electri~

field.
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VERSABuSINESS

Series'

;fiach VEBsABusINEss module can be purchased and used independently,
be linked in any combination to form a complete, coordinated business system.
VERSALEooER .....

$149.95

VERSAUooER II"' is a complete accounting system that grows as your business
grows. VERSAUooER II'" can be used as a simple personal checkbook register,
expanded to a small business bookkeeping system or developed into a large
corporate generalled_~ system without any additionallOftware.
• VERSALEOOER II"' gives you almost unlimited storage capacity
(300 to 10,000 entries per month, depending on the system),
• stores all check and seneralledger information forever,
• prints tractor-feed checks,
• handles multiple checkbooks and seneralledgers,
• prints 17 customized accounting reports including check registers,
balance sheets, income statements, transaction reports, account
listings, etc.
VERSAUooER II'" comes with a professionally-written 160 page manual designed for first-time users. The VERSAUooER II'" manual will help you become
quickly familiar with VERSALEooER II"', using complete sample data files
supplied on diskette and more than 50 pages of sample printouts.

SATISFACTION GUARANTEED!
Every VERSA BUSINESS'" module is guaranteed to outperform all olhercompetitive systems,
and at a fractton of their cost. If you are nOI satisfied with any VERSA BUSINESS'" module, you
may return it within 30 days for a refund. Manuals for any VERSABuSINESS'· module may be

purchased for $25 each, credited toward a later purchase of that module.

To Order:

Write or call Ton-free (800) 431-2818
(N. Y.S. residents call 914-425.1535)

.- add $3 for shipping in UPS areas
.- add $4 for C.O.D. or non·UPS areas
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a passivation layer (coating) is deposited after the conductor to match
the indices of refraction. For dotmatrix LCOs. isolated rows of conductor are formed on one glass surface.
and orthogonal columns are produced on the other by selectively
etching 1m. The row and column conductors form the plates of a capacitor
whose dielectric is the LC media.
These capacitive elements are the
discrete pixels.
When the reflective LCO panel is in
the "off" state. pixels that appear
bright consist of light that is polarized
in one plane. although it passes
through both filters twice. The intensity of light reflected off the screen is
reduced by approximately 60 percent
from incident light (50 percent due to
the filtering effect. 10 percent due to
losses in the remainder of the system).
This makes the "off" pixels appear
gray rather than white.

R SC

Rp

RSR

Figure 3: Cp and Rp represent the
capacitance and resistance, respectively, of
a pixel: Tljpical values are 2nF/cm 2 for Cp
and 12 Mohmlcm 2 for Rp . R,c and R"
are sheet resistances of the row and
column conductors. For indium-tin-oxide
their value lies between 10 and 300
ohms per square.

o

'"
~

o
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As TN-LCOs get larger. several considerations come into play regarding
the quality of the image. To examine
these. you need to understand the effects of applying potential to individual picture elements.
Each pixel can be modeled as a
capacitor (C p ) with a parasitic
resistance (R p ) in parallel (see figure
3). The row and column lines have
sheet resistances R" and R,c. respectively. In order to ensure consistent
contrast throughout the screen. it is
necessary that all pixels see nearly
the same voltages. The voltage
needed to turn a pixel on to an acceptable contrast level is a function of
the electrical properties of the particular LC used and the distance between glass plates. The typical cell
gap (plate separation distance) is between 5 and 10 microns. Variances in
the glass cause variance in the LC
thicknesses. which results in "rainbowing:' Larger cell gaps require higher
threshold potentials and reduce the
viewing angle of the LC media.
The magnitude of local voltage a
pixel sees is highly dependent on
voltage drops due to sheet resistance.

£'
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INDIVIDUAL PIXEL
CONSIDERATIONS
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Figure 4: The threshold voltage is the
rms voltage at which 10 percent
absorption of incident light occurs. Vc is
the voltage at which "on" pixels reach
acceptable contrast (usually 2: 1) to "off"
pixels (those at V'h) occurs. V,a,
(saturation voltage) is the potential at
which 90 percent of the light is absorbed.
The value of this resistance depends
on the physical distance of the pixel
from the drive circuit and the properties of conductor deposition.
Because of the tight gap requirement
between the plates and sheet resistance effects, it is essential that
Leos use glass that is very flat.
Presently there are only a few suppliers producing glass acceptable for
large display applications.
A typical response curve for an LC
is shown in figure 4. LCOs with fewer
pixels (specifically, fewer dot rows) can

use materials that exhibit shallow
slope in their response curves and
have threshold voltages (V'h) near 1.2
volts (V) rms (root mean square). The
use of multiplexing (described later)
in the larger LCOs used today requires
less voltage margin between contrasting pixels. Materials currently
used do have steeply sloped response curves but consequently have
higher threshold potential due to their
chemical properties.
MULTIPLEXING AND BIAS

For a multiple-line LCO, turning dots
on and off is not simply a matter of
applying a constant potential to each
pixel. An 80-character by 16-line display (480 by 128 dots) would require
more than 61.000 separate conductors to form a static drive scheme in
which each dot is electrically isolated.
The current photolithographic technique used to reliably etch 1m is
limited to a minimum conductor spacing of 50 microns for good production yields. The actual conductor
width itself is limited by the resistance
per square of 1m. Ignoring the conductors altogether. the spacing constraint alone would necessitate a
panel perimeter of greater than 3
meters to bring in all the connections.
Also. producing some 6\.000 minute
connections reliably is no trivial prob·
lem. LCOs that use narrow conductors
and spacings are under investigation.
Presently the application of this technology to large pieces of glass in
volume production is impractical because of processing defect problems
and sheet resistance effects.
To overcome the interconnect problem. large TN-LCOs use a multiplexing scheme that is similar to a keyboard scan. In a multiplexed panel
with n rows (duty panel). each "on"
pixel only experiences peak voltage.
Vp • for 1/nth of the time. Along with
duty cycle, the other electrical parameter that affects contrast is bias (B).
The number of bias levels is the
amount of discrete, uniform steps of
voltage into which the LCO's supply
is divided. B is usually expressed as
the reciprocal of this number of levels.
(continued)

Why people choose an IBM PC in the first place
is why people want IBM service...in the first place.
After all, who knows your IBM Personal
Computer better than we do?
That's why we offer an IBM maintenance
agreement for every member of the Personal
Computer family. It's just another example
of blue-chip service .from IBM.
An IBM maintenance agreement for your
PC components comes with the choice of service
plan that's best for you-at the price that's
best for you.
Many customers enjoy the convenience and
low cost of our carry-in service. That's where
we exchange a PC display, for example, at any
of our Service/Exchange Centers.

And for those customers who prefer it, we
offer IBM on-site-service, where a service representative comes when you call.
No matter which you choose for your PC,
an IBM maintenance agreement offers you fast,
effective service.
Quality. Speed. Commitment. That's why
an IBM maintenance agreement means blue
chip service. To find out !pore about the
specific service offerings available for your PC,
call 1800 IBM-2468, Ext. 104
and ask for PC Maintenance.
==-:::~e
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FIELDS OF VIEW
FOR
N"8
2:1 CONTRAST

TWISTED NEMATIC LIQUID CRYSTAL DISPLAY

(For example, if the peak voltage delivered to the panel is 18 V and it is
divided into 2-V steps for use by the
drive circuitry, then B= 1/9.)
The time-averaged DC voltage applied to each dot is resolved by calculating the rms voltage applied to it
over the course of a single refresh
period. This value reflects the energy
delivered to each capacitive pixel by
the applied AC waveform.
For simplicity let's assume you turn
on a pixel in the first dot row of an
n row display to Vp . During the next
n rows of refresh, this dot experiences
the "off" voltage (= B*Vp ). The rm.s
voltage seen by a selected pixel (V,)
is given by

V,
Figure 5: Multiplexing as it relates to contrast and viewing angle for a transmission
mode LCD. Concentric rings represent measured contrast ratio (CR) of "off" to
"on" pixel~ Tl1eta, 0, is tl1e displacement of viewing angle from tl1e normal
direction, N. Tl1e response of a liquid-crystal medium for tl1ree different
levels of multiplexing, N, is sl1own.
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Figure 6: Circuit scl1ematic for an LCD quadrant. Dots are sl1ifted on tl1e fall
of dot clock. Values are move~ from tl1e serial sl1ifter to tl1e n-vit latcl1 and a
new row is selected vy tl1e fall of row clock. Frame clock resets tl1e row sequencer
and initiates tl1e next frame. Tl1e vias toggle along witl1 tl1e dot value determines
tl1e voltages driven on tl1e row and column lines.
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On the other hand, nonselected pixels
experience "off" voltage constantly
throughout the refresh period. The
voltage they experience is
V",

=

B*Vp

By plugging through the mathematics you will find that. given a fixed
value of B, the ratio of V, IV"" which
is related to CR (see figure 4). decreases as n, the number of rows, increases. Contrast gets worse as more
rows are multiplexed. Conversely, as
the number of bias levels increases
(up to a theoretical limit) for a fixed
number of rows, the CR improves for
a fixed viewing angle.
In the case of muliplexed LCDs, the
best number of bias levels is given by
B= I/(n)"2 + I. This rule optimizes the
contrast for a given value of n. For a
64-dot row display, the bias value
chosen would be 1/9. In practical applications this number is not always
used, but a convenient bias value is
chosen.
THE EFFECTS
OF VIEWING ANGLE

Application of an electric field to LC
media causes alignment of the long
axis of the molecules in the direction
of the field lines. When a pixel is activated in a multiplexed display, the rms
value of selected voltage is of lesser
magnitude than the saturation value
(V,or) (see figure 4) for the material.

LeDS FOR PORTABLES

The closer the value of V, is to the
V,ot. the greater the rotation the LC
dipoles in the direction of applied
field. (Perpendicular to the surface of
the glass.) Maximum contrast is
achieved when the viewing direction
is coincident with the alignment of the
long axis of the molecules. Thus. as
duty cycle decreases (V, decreases)
the optimal viewing angle moves away
from the normal.
An increase in multiplexing also implies a lower voltage margin between
selected and nonselected pixels. With
a small voltage margin the orientation
of molecules in an "on" pixel relative
to an "off" pixel is only slightly different angularly. Thus. acceptable contrast is only perceivable over a narrow
field of view for LCD panels with multiple lines (see figure 5).
AS DISPLAYS GET LARGER
In early 1982 the practical limit for
multiplexing was 32 rows. and now.
because of improvements in LC materials. this number has been raised
to 128.
Due to the matrix design used in
TN-LCDs (shared rows and columns).
crosstalk between selected and nonselected pixels can occur. The visual
implications of crosstalk are reduced
contrast and dark streaking called
"shadowing:' To minimize shadowing.
a design using three different biases
is implemented. For a 64-row display.
dots on rows that are not undergoing
refresh experience a potential of
1/9(Vp). During a given row's refresh.
the "on" and "off" dots are driven to
Vp and 7/9(Vp). respectively. Calculating V,..... for these conditions using a
value of V p = 18 V yields V, = 3V and
V n , = 2.65V. (This is a simplified example. Actual biases chosen depend
on the ease of design.) Although the
voltage margin in this biasing scheme
is smaller than the voltages resolved
using the equations that were previously explained. crosstalk effects are
reduced by decreasing potential differences between neighboring pixels.
The rms voltage experienced by an
"on" pixel (for a fixed multiplexing
value) is directly affected by the
magnitude of peak voltage applied to

it. Presently the CMOS (complementary metal-oxide semiconductor) circuitry used to drive the row and column lines is only capable of 18 to 20
volt swings. LDw-power drivers are being developed that are capable of
tolerating up to 30 V. These drivers
will improve the optical qualities of
the panels and allow for a greater
number of dot rows.
MECHANICAL DESIGNS
To compensate for the viewing angle
restrictions and the glare of overhead
lighting. the display assembly of most
portables offers variable tilt. Pressure
sensitivity of the LCD and ruggedness
requirements make it necessary for
the panel to have a protective cover.
By texturing the plastic. glare can be
minimized but some image sharpness
is lost.
Portables must endure harsh treatment: being carried to and from work.
dropped on the floor. and often mistaken for outlets of aggression; their
fragile displays must be protected
when not in use. Many portables use
a display assembly that pivots into a
closed position above the keyboard.
This design. along with proper mounting and cushioning. protects the panel
from direct contact with the environment when being transported and
forms a compact portable package.
LIMITATIONS OF TN·LeOS
No matter how adjustable the display
assembly is. in low lighting situations
reflective TN-LCDs become illegible.
Adding a backlight source to these
normally nonemissive displays is costly in terms of power (an additional 1
to 2 W is needed). but the range of
acceptable lighting for readability is
improved.
LCDs also limit the temperature
range in which a portable can be
used. Below 0° and above 50° Celsius. typical LC media undergo phase
changes and the displays become unusable (although they are not permanently damaged). The LC's response
time and threshold characteristics
also vary with temperature. Some portables use a compensation circuit that
adjusts bias voltages according to

operating temperature. In purchasing
TN-LCDs for portable systems it is
necessary to specify the interreaction
of viewing angle and temperature before they affect contrast and. therefore. readability.
CIRCUIT ARCHITECTURE
To overcome limitations of the multiplexed technology. some manufacturers play tricks in the fabrication of
LCD modules. For character fonts that
are 8 pixels tall the existent 64-dot
row limit originally allowed for only 8
lines of alphanumeric display. To overcome this and produce a 16-line
panel. two 64-way multiplexed systems are adjoined. Separate column
lines enter the glass from both the top
and bottom. The need for 80 characters per line causes further complications in designing LCD panels. Early
in the the development of LCDs.
CMOS shifters with limited clock
speeds were used. Their low frequency led to flicker problems in wide
displays. To alleviate this. the top and
bottom halves were again divided.
forming a total of four quadrants. each
requiring its own serial bit stream.
Time multiplexing is handled by the
digital circuitry incorporated in the
drive circuits. An approach is to save
a series of digital pixel states that represents the pattern for a given row.
Once the potentials corresponding to
these states are set up at the column
lines. the row line is scanned by altering its drive voltage. During the selection of one row. the upcoming row's
values are being shifted and saved for
its refresh cycle. The analog voltages
used to bias the display are derived
by dividing the voltage supplied to
the module through a resistor ladder.
By periodically toggling a control line
that ties to both the row and column
drivers. the polarity of signals applied
across the pixels is reversed. eliminating any net DC bias. The application of a net DC bias to the LC media
will cause long-term damage to the
display. A schematic representation of
the digital circuitry is depicted in
figure 6.
Portability dictates the need for a
(continued)
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Without TN..Leos,
powerful, affordable,
portable computers
would not be
available today.

signals (four data lines. dot clock. row
clock. frame clock. and bias toggle IMc1ockJ) and power lines are connected
to the controller via a cable hidden
in the display arm.
The magnitude of the supply sent
to the panel can be regulated under
software control. Changing this voltage affects the magnitude of each
bias level and thus regulates display
contrast.

low-power and highly integrated circuit to interface the LCD with a microprocessor bus. For example. the custom controller that handles both refresh and update in the HP \10 was
designed for lack of an industry standard part. To avoid wiring the system
bus to the display assembly. the controller integrated circuit (lC) and
display RAM (random-access read/
write memory) are positioned inside
the main case and the LCD interface

THE FUTURE

Although twisted nematics currently
offer the only practical. low-power
solution for portable displays. several
new technologies are on the forefront.
Guest-host displays that use a liquid
crystal doped with a dye offer brilliant
contrast and do not require the use
of polarizers. These panels have been
demonstrated but are not yet produced with high multiplexing. Active
matrix technologies have also been

demonstrated. but due to cost and
yield considerations their use for large
panels is several years in the future.
With improvement in LC materials
and the CMOS drivers used to run
multiplexed displays. the visual
aspects of large TN-LCOs will undoubtedly improve. Now that the age
of the backlit LCD is upon us. the work
environment in which a portable will
be useful will be greatly expanded.
Another advance being made is in the
use of plastic rather than glass for the
panel's plates Using plastic makes the
display lightweight. rugged. and thinner than what is currently available.
although controlling the cell gap is difficult because of plastic's flexibility.
Even though TN-LCOs may be difficult for your neighbor to read. they
offer a perfectly adequate solution for
a single user. Without them. powerful. affordable. portable computers
would not be available today. _

STEAL AN
INDUSTRIAL
SECRET.

American companies trust their most important computer
information to special premium grade unbranded "industrial
quality" diskettes. These diskettes, manufactured by select
American and Japanese firms, must meet or surpass stringent
specifications.
You can now purchase these 5 1.1.1" diskelles from Holmes &
Company. Even beller, you can buy them at the low price paid by the big
corporations ... as low as $.80 each (SS/DD, with reinforced hub ring,
TYVEC sleeve, write protects, labels). Each diskette has been tested prior to
shipment and carries a lifetime replacement warranty.
To order today, call toll-free 1-800-4-HOLMES (In California 408-2411505). Ask about quantity discounts and special prices on hardware and supplies.
Holmes & Co., 900 Lafayette Street, Suite 605, Santa Clara, California 95050
Quant.

Description

SS/DD
DS/DD

Price

Total

$1.00
1.30

Subtotal: _ _
CA Res. Add 7% Tax: _ _
Handling Charge: $2.50
Tota\: _ _
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Introducing
the new
and improved
IBM PC.

ntro

•

Congratulations.
You just found the perfect way to get
a brand new and improved IBM® PC
without buying one.
Get GEM™* software from Digital
Research instead.
And voila, your IBM PC, PCIXl: AT
or compatible will become something
it's never been before.
Easy to use.
N ow instead of getting lost in PC
DOS, you can actually use your PC to
get something done. (An astonishing
idea, if ever there was one.)
Just slip a GEM diskette into your
disk drive. And the rigmarole of PC
DOS is replaced by a way ofworking
that's easy, effortless and altogether
personable.
You see, GEM lets you work with a
simple descriptive header menu, icons,
drop-down menus, windows and a
pointer.
Which means you can now use your
computer to write, figure, draw and
even think the way you used to. Before
less-than-friendly computers made you
change your way of thinking.
In other words, your tool for modern
times has fmally become a tool for
modem times.

-------.
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it is to use GE
take this simple
screen test.

OK. Take a close look at these two
screens.
One is an IBM PC with PC DOS.
The other is an IBM PC with GEM
You get to figure out which is which.
The PC DOS screen is the one that
seems to be designed for an engineer. Or
someone with a photographic memory.
It requires you to type and memorize
nonsensical terminology like c>copy\
myprog2.com\ level 1\myprog2.com. All
just to copy a file.
But most people think in ideas.
Words. And pictures.
Which brings us to the GEM screen.
It's the one with pictures of the things
you use in your office. Like file folders.
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Diskettes. And a wastebasket.
Plus words describing the kinds of
things you do in your office. Like
OPEN FOLDER. SAVE FOLDER.
And QUIT
Copying a file is as easy as pointing
with a mouse (or cursor key-if mice
make you uneasy) to the file you want
to copy. Then you just slide the file
across the screen to the diskette you
want to put it on.
Well, by now we've probably given
It away.
If you guessed that GEM is on the
right-hand screen, you're absolutely
right. And if you think GEM looks easy
to use, you're right again.
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No ,given
a few p · ters,
anyone can use
anIB pc.
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Have you ever noticed how people
in your company get up from their PCs
looking rather dazed?
That's called PC DOS anxiety.
And it goes away when GEM enters
the picture.
Because with GEM everybody
already knows everything they need to
know to run a PC.

With GEM software you
don)t have to switch gears to
switch drives. You can just point
and click your wayfrom drive to
drive. No matter how many
drives or diskettes you)re using.

Like how to point.
Click.
Read a menu.
Open a fue folder.
Or pitch a bad idea in the wastebasket.
Who knows, GEM software could
even tum people with deep-rooted PCphobia into absolute PC-enthusiasts.

GEMfile folders hold
whatever you put on a diskette.
From entire software programs
to reports, pictures and presentations.
In fact) GEMfile folders
can even hold otherfile folders.
And so on.

GEM software even
includes (genericJJfilefolders,
places to hold random ideas,
memos, numbers and the like
until you're ready to file them
in a GEMfolder. Or in the
wastebasket.
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Part ofgetting organized is
knowil1g when to let go ofoutdatedfiles.
GEM can't tell you which
files to get rid of But it can help
get rid ofthem.
And should you toss afile
before its time, you even get a
chance to change your mind.

ifyou)re clever enough to
read these words) you)ve no
doubtfigured out what the
GEM clock isfor. Staying on
schedule)for instance. Keeping
track of the time it takes to do
specific projects. Orgetting to
your airplane on time.

GEM even includes a calculator, so you can tally up all
kinds ofimportant things.
Like the time and keystrokes
you save by working with
GEM software.

GEM already
works with most
of the software you
already have.

We know what you're wondering.
If GEM software is going to change
the way you work with your IBM PC,
will you still be able to work with your
existing software?
Of course.
GEM works with most important
programs that work with the IBM PC.
Like Lotus 1-2-3: Symphoni
M

M

Multiplan~ dBASE ne

M

Framework

M

And thousands more.
Technically, you see, GEM software
doesn't actually change PC DOS. It just
hides it.
So your software works just the way
it always has. But without the long and
cryptic PC DOS start-up procedures.

But the best
software for GEM
is GEM software.
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THE
COLLECTION

The GEM mLlECTUII pl'ovides painting and gf'aphic UOf'd p"oc8ssing
fo,- the IBI1 PC OlHlel'. The G(M ak.lECll... includes the ~ I
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llith GEM PAl"', you can easily sketch out youI' ideas, in full
co 101') and incol'pol"ate then luto docUllllnts you have cI"e.ted uith
GW URIT£ 1. GEM illITE is a pouet'ful uo,'d J)f'ocessol', ba~ed 01\
lifet,'ee Softual'e's populat' tblkslH'ittJI' &111.1(". Uhelher you
pl'efer' to 1I,'ite doun YOUI~ ideas OJ' sketch then out, the ~
mLLECIUIt lets you expr'ess then quickly ond eAsily.
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The GEM COLLECTION
I/lork with I/lords and pictures together.

NOli! )'01/ ((1/1

The GEM COLLECTION™ is a
bundle of three programs, GEM DESKTOlJ,TM GEM WRITE: Mand GEM
PAINT™
A part of all GEM software, GEM
DESKTO P* is the mask that hides PC
DOS. It includes the GEM pointer,
menu headings, icons and drop-down
menus.
So you can point and click your way
through anything you'll ever want to
use a computer for.
GEM WRITE, by Lifetree Software,
Inc., is a word processing program featuring fast, clear and comprehensive editing.
It lets you cut and paste, make multiple
block moves or even create columns. All
without memorizing a single command.
And when words alone won't express
what you have to say, GEM PAINT
gives you the tools to tum your ideas
into pictures. Up to sixteen colors. Paintbrushes, pencils and a straightedge. Plus
dozens of shapes and patterns.
Best of all, GEM WRITE and GEM
PAINT work together. So you can work

"GEM DESKTOP is also available as a stand-alone product.

GEM DRAW

A peifect illustration ojthe power ojGEM software.

with words and pictures on the same
page.
You can also create anything from
fme art to line art, whether you can
draw or not.
Just put your hand on your mouse
and point.
GEM D RAW™ gives you all the tools
you need.
Like pencils, geometric patterns, a
full palette of colors and an extensive
gallery of art to use as you like.
And once you've created a GEM
D RAW image, you can stretch it.
Shrink it. Duplicate it. Or add text to
explain it.
GEM WORDCHART is the
perfect way to make your point in a
big way.
With a choice of several type styles
and sizes, plus up to sixteen colors, you
can build charts that can be read from
across your desk or from the far end
of the conference room.
And to really drive your point home,
your words can be combined with
pictures from GEM DRAW
The business of creating business
graphics just got a whole lot easier.
GEM GRAPH lets you tum
numbers into something more tangible.
Like pie charts. Bar graphs. Line plots.
Even maps. All through the use of
simple, well-designed templates.
Where do you get the numbers?
Directly from the business programs
you're already using, like Lotus 1-2-3,
Symphony, dBASE III or what have you.
H

'

GEM WORDCHART

Present it with style.

GEM GRAPH
Let's look at the numbers.

•

ere to
a GEM.
"'f\!

,~!q;,\1

--------- ~

In the months ahead you'll be seeing
GEM software on a lot of familiar faces.
And not just IBM pes or compatibles.
Several leading computer manufacturers are building GEM software right
into their hardware.
And with so many systems working
with GEM, you'll soon see important
GEM programs coming from a host of
other m~or software houses.
GEM. From Digital Research.
It's not just software. It's a movement.
And it's as easy to fmd as it is to use.
Just call our GEMLINE. (800) 443-4200.
Ask for our GEM brochure.The name

of your GEM software dealer. Or simply
place an order.
Because with GEM, the best new computer on the market isn't a computer at all.
GEM PRICE LIST
GEM DESKTOP
GEM DRAW
GEM COLLECTION

$ 49.95
149.00*
199.00

Available April
Available April
Available]une

(includes GEM DESKTOP, GEM PAINT, GEM WItITE)

GEM WORDCHART
149.00
GEM GRAPH
199.00
Also available:
HERCULES GRAPHICS CARD™
PC MOUSPM BY MOUSE SYSTEMS™

Available August
Available August
$499.00
$195.00

Sales or use tax w here applicable will be added,
Suggested rctail prices subject to change without notice. -Introductory price.

[2JCEM

N

FROi'vl DICITc\L RESEARCII@

·GEM requires that your computer have appropriate graphics capability and that the pointing device be compatible, Callfor exact requirements, GEM,
GEM COLLECTION, GEM DESKTOp, GEM WRITE, GEM PAINT, GEM DRAMt; GEM GRAPH and GEM WORD CHART are
trademarks and Digital Research is a registered trademark ofDigital Research Inc Other computer and software names are tradenames and/or trademarks oftheir respective manufacturers, Copyright 1985, Digital Research Inc All rights reserved,

BY RICH MALLOY

PRODUCT DESCRIPTION

THE
These new portables
are IBM PC-compatible
and one version has
a gas-plasma display
Editor's note: The following is a BYTE product description, It is not a review. We provide an advance look at this new product
because we feel it is significant. A complete
review will follow in a subsequent issue.
ecently, GRiD Systems
Corporation brought its
portable systems into the
mainstream of microcomputers. The new GRiDCase computers
are about the same size (briefcasesize) and feature the same magnesium case as GRiD's Compass computer, but they forgo the Compass's
expensive and power-hungry electroluminescent display and bubble
memory. Instead, the GRiDCase computers offer a range of display options. The GRiDCase I features a utilitarian and affordable Iiquid-erystal display (LCD). The GRiDCase II has an
"enhanced" LCD. And. in keeping with
GRiD's emphasis on what its representatives call "portable displays that
more than one person can read:' the
GRiDCase III offers a high-contrast
gas-plasma display (see photo 1). For
users who like the more traditional
cathode-ray tube displays, GRiD has
provided an optional interface to connect an IBM Personal Computer (PC)compatible RGB (red-green-blue)
monitor (see photo 2) to the GRiD-

R

GRIDCASE

THE DISPLAY

electroluminescent display as it had
in the Compass, but all such displays
were designed using a 5I 2- by 256pixel matrix, which would make compatibility with the 640- by 200-pixel
screen of th'e IBM PC's graphics
adapter impossible. GRiD therefore
decided in favor of the gas-plasma
display. The GRiDCase Ill's display
presents a stable, sharp, high-contrast
image. GRiD expects that many people will prefer it over a high-contrast
cathode-ray tube screen. The display

All three GRiDCases are almost identical except for their displays. Despite
its high cost. GRiD Systems is most
proud of the gas-plasma display. The
company had investigated using an

Rich Malloy is the New York editor for BYTE.
He can be reached at BYTE, 43 rd floor,
122 I Avenue of the Americas, New York,
NY 10020.

Case computers.
Other evidence of the GRiDCase
family's new mainstream character include its compatibility with IBM PC
software and its price. Although the
GRiDCase III with the gas-plasma display sells for a hefty $4350, the LCDbased GRiDCase I has a list price of
$2975, which is fairly competitive with
that of the Data General/One. The
GRiDCase II sells for $3150.

(continued)

Photo I: The GRiDCase III with the gas-plasma display. GRiDPlot, GRiD's
proprietary graphics package, is shown on the screen.
JULY 1985 • BY T E
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IN BRIEF
Computer
GRiDCase I, II, and III
Manufacturer
GRiD Systems Corp.
2535 Garcia Ave.
Mountain View, CA 94043
(415) 961-4800
Physical Characteristics
2V4 by 11V2 by 15 inches; weighs under 12
pounds
Microprocessor
80C86, 16-bit at 4.77 MHz; optional 8087
80-bit arithmetic coprocessor
Features
Options for 128K-byte, 256K-byte, and
512K-byte CMOS RAM; up to 512K bytes of
user-installable ROM sockets; 3V2-inch
720K-byte floppy-disk drive; built-in speaker
Display
LCD or gas-plasma; 80 characters by 25
lines; 640- by 200-pixel bit-mapped display
(IBM PC-compatible)
Keyboard
57-key IBM PCjr-compatible with tactile
feedback
Interfaces
RS-232C serial port; Centronics-type
parallel port; 50-pin external expansion bus;
RGB video-out option; 5-pin DIN plug for
external IBM PC keyboard; RJ11 phone
jack

is also fairly fast. I did not do any
scroll tests on it. but it seemed to run
Microsoft's Flight Simulator as fast as
I've seen it run on any other system.
Of course. the screen cannot display
colors or shades of gray. It displays
gray as a texture of vertical lines.
The gas-plasma screen eats up a
large amount of power. The battery
module can power the GRiDCase III
for only about one hour. Nonetheless,
for certain applications this screen
may well be worth the extra cost.
For users who can forgo the extra
clarity of the gas-plasma display and
who may spend appreciable amounts
of time away from electrical power
outlets, the GRiDCase I's LCD screen
could be a reasonable alternative. Although this screen does not have the
speed or contrast of the gas-plasma
display, it is readable. Based on my
brief experience with it. I would judge
it to have slightly better contrast than
the LCD screen on the original Data
General/One. And when you are not
traveling, you can connect the GRiDCase I to an IBM PC-compatible RGB
monitor. The GRiDCase II is said to
have an enhanced LCD, but I did not
get a chance to test it. The GRiDCase
computers do not have a jack for a
composite monitor, but GRiD repre-

sentatives said they were investigating
the pOSSibility of producing an optional RGB!composite adapter that
would allow you to connect a composite monitor to the RGB port.
KEYBOARD

The GRiDCase computers have the
dubious distinction of being among
the first computers to be compatible
with the IBM PCjr keyboard. The main
reason for this is the small size of the
GRiDCase. Because some keys were
going to have to double as function
keys, GRiD decided to follow the example IBM set with its small home
computer. The result is acceptable but
confusing for those whose are used
to the large IBM PC keyboard Some
users may take exception to the location of the backspace key (in the lower
right-hand corner). Of course, keyboard replacement programs like ProKey and SmartKey may let you rearrange the keyboard as you like. The
keyboard felt reasonably good. The
typewriter keys were in their standard
places, and key action seemed acceptable. Thctile feedback was provided by
a key click similar to that on the IBM
PC IBM PC owners may appreciate
the fact that they are not tied in to the
(continued)

Options
Internal Hayes Smartmodem-compatible
1200-bps modem
Power Source
External AC supply; optional internal
rechargeable battery pack
Software
MS-DOS v 2.11, GW-BASIC
Compatibility
Runs all tested popular IBM PC software
Price
GRiDCase I with LCD
GRiDCase II with enhanced LCD
GRiDCase III with gas-plasma
display

$2975
$3150
$4350

Photo 2: The GRiDCase III with the video-out option hooked up to an IBM color
monitor. Ashton:rate's Framework package is displayed on the screens. PC Master/Slave
software allows easy cable connection from the GRiDCase to the IBM PC
130
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SYSTATON YOUR MICRO NOWOUTPERFORMS
THE MAINFRAME STATISTICS PACKAGES.
SYSTAT computes regressions more accurately than SAS: MIt tabulates faster than SPSS: M
It has more statistical routines than BMDpTM And
SYSTAT includes a full-screen spreadsheet data
editor, online help and simple commands.
Compared to other micro statistics packages,
SYSTAT's scope is unrivaled. In every published
review, SYSTAT has been at the top of the list.

Need proof? If you don't bel ieve a micro
statistics package can solve your mainframe problems, call or write us today.
Orwaitin line. : : : : : : : .
_
SYSTAr MInc.
603 Main Street
A
Evanston, IL 60202
M
(312) 864-5670

IBM-PC/XT/ATC>'

CP/MIM

Inquiry 347

APPLE MACINTOSHTM

MS-OOS1M

SYST' IT

_==TM

UNIX1M

THE SYSTEM FOR STATISTICS
JULY 1985 • BY T E

131

THE GRIDCASE

GRiD keyboard if they don't want to
be. Each GRiDCase lets you plug in an
IBM PC keyboard and use that
instead.
POWER

Photo 3: The GRiDCase back panel (left to right): the DIN connector for the
IBM PC keyboard or 10-key keypad, the built-in 300/1200-bps modem (Hayes
Smartmodem-compatible) , RS-2 32C serial interface, external bus connector for external
GRiD peripherals and access to the IBM PC expansion chassis, Centronics parallel
interface, color (RGB) video-out for external monitors, built-in rechargeable/exchangeable

battery pack

All GRiDCase models have two power
modules available-a rechargeable
battery pack and an AC (alternating
current) transformer. Both are the
same size (about the size of a box of
ten 5l1.l-inch floppy disks cut in half),
and both fit in the large socket on the
rear panel of the machine. When
traveling, you can carry several battery packs and insert them as you
need to. Each battery pack lasts four
to five hours for the LCD models, and
one hour with the plasma model. The
batteries can be recharged in about
eight hours. For now, the batteries will
sell for about 560. GRiD claims that
it went to considerable trouble to ensure that its power supply could work
with two displays having vastly different power-consumption rates.
SILICON

The GRiDCase family of computers
uses a low-power version of the 8086
microprocessor with a clock speed
of 4.77 MHz. As in many portables,
GRiD achieved the low-power capability by using CMOS (complementary
metal-oxide semiconductor) technology. An 8087 numeric processor
option is also available. A standard
GRiDCase system comes with 128K
bytes of CMOS memory chips. Memory configurations of 256K bytes and
512 K bytes are also available for approximately 5600 and 51200, respectively.
The GRiDCase computers also
come with eight sockets for ROM
(read-only memory). although only
four of these sockets can be accessed
by the user. GRiD will offer programs
such as MS-DOS 2.11, GW-BASIC and
Lotus's 1-2-3 on ROM chips
INTERFACES

Photo 4: The GRiDCase stackable portable peripherals (from top to bottom):

3!I:2-inch floppy-disk drive, 5l1.l-inch floppy-disk drive, 10-megabyte hard-disk system,
base station battery charger/power source.
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Each GRiDCase computer comes with
a serial RS-232C port with a standard
DB-25 connector and a Centronicstype parallel printer port (see photo
(continued)

MyOrJN WO~~ST/olTID~

(~

~----

c\'-~~.)
I
I'
l:ltF;;-"-.
((~_~~/qqOi;;;'I J
"0 ,§,?/)

----

~/;

"Typical MICROCAP Transient Analysis"

~

How many long unproductive hours
have you spent "in line" for your simulation? Well, no more. MICROCAP and
MICROLOGIC can put you on line by
turning your PC into a productive and
cost-effective engineering workstation.
Both of these sophisticated engineering
tools provide you with quick and efficient
solutions to your simulation problems.
And here's how.

MICROCAP:

Your Analog Solution
MICROCAP is an interactive analog
circuit drawing and simulation system.
It allows you to sketch a circuit diagram
right on the CRT screen, then run an AC,
DC, or Transient analysis. While providing you with libraries for defined
models of bipolar and MOS devices,
Opamps, transformers, diodes, and much
more, MICROCAP also includes features
not even found in SPICE.
MICROCAP II lets you be even more
productive. As an advanced version, it
employs sparse matrix techniques for
faster simulation speed and larger net-

works. In addition, you get even more
advanced device models, worst case capabilities, temperature stepping, Fourier
analysis, and macro capability.

MICROLOGIC:

Your Digital Solution
MICROLOGIC provides you with a
similar interactive drawing and analysis
environment for digital work. Using
standard PC hardware, you can create
logic diagrams of up to 9 pages with each
containing up to 200 gates. The system
automatically creates the netlist required
for a timing simulation and will handle
networks of up to 1800 gates. It provides
you with libraries for 36 user-defined
basic gate types, 36 data channels of256
bits each, 10 user-defined clock waveforms, and up to 50 macros in each network. MICROLOGIC produces
high-resolution timing diagrams showing
selected waveforms and associated
delays, glitches, and spikes-just like the
real thing.

'Typical MICROLOGIC Diagram"

Reviewers Love
These Solutions
Regarding MICROCAP ... "A highly
recommended analog design program"
(PC Tech)ournal 3/84). "A valuable tool
for circuit designers" (Personal Software
Magazine 11/83).
Regarding MICROLOGIC ... "An efficient design system that does what it is
supposed to do at a reasonable price"
(Byte 4/84).
MICROCAP and MICROLOGIC are
available for the Apple II (64k), IBM PC
(128k), and HP-150 computers and priced
at 5475 and 5450 respectively. Demo
versions are available for 575.
MICROCAP II is available for the
Macintosh, IBM PC (256k), and HP-150
systems and is priced at 5895. Demo
versions are available for 5100.
Demo prices are credited to the
purchase price of the actual system.

Now, to get on line, call or write today!

Spectrum Software
1021 S. Wolfe Road, Dept. B
Sunnyvale, CA 94087
(408) 738-4387
Inquiry 337

THE GRIDCASE

disks use Microsoft's standard
3V2-inch MS-DOS format. but they
would not confirm that the GRiDCase
THE DISK DRIVE
could read disks used by the Data
The GRiDCase comes with one Sony- General/One. GRiD representatives
type 3!h-inch floppy-disk drive. Each claim that most major software pubdisk can hold 720K bytes of data, or lishers will soon begin distributing
about the same amount as a two3!h-inch versions of their top-selling
drive IBM PC GRiD claims that the software products.
Just in case, however, GRiD will be
r=======================================================~1 offering an external 5 ~ -i nch drive for
$895 The drive can be set up as the
primary drive, allowing you to run
copy-protected software like the
5 ~-inch version of Lotus's \-2-3 and
Microsoft's Flight Simulator. The unit
is about the size of a box of ten 8-inch
disks, and it is connected to the main
unit by a short thick cable that attaches to the machine's expansion
port. lWo connectors are available on
the drive, allowing you to "daisychain" the computer to yet another
drive or another expansion peripheral.
lWo other peripherals are available.
One is a base station battery charger/
power source ($450). which can hold
certain GRiD expansion cards, keep
the portable unit powered, and, according to GRiD, recharge the portable's batteries in about four hours.
GRiD is also making available a
la-megabyte hard-disk drive (for
$2250) that is approximately the
same size as the 5 ~-inch floppy-disk
drive (see photo 4).
GRiD representatives say that they
plan to supply a second 3V2-inch drive
and a cable and adapter card that will
let you connect a GRiDCase to IBM's
expansion chassis for the IBM PC The
card apparently would let you connect a GRiDCase to any IBM expansion board. As yet there is no price
information available for this option.
Since the plasma and LCD models
are practically identical. owners of the
LCD model have the option of upgrading their units to a plasma model
by sending the unit back to GRiD to
have the display replaced.
3). An optional 1200-bps (bits per second) modem is also available for
$795. GRiD claims that it purposely
avoided using low-power CMOS chips
in the serial port and modem because
these chips were not 100 percent
compatible with the IBM PC Also, the
need for CMOS chips did not seem
a high priority because most phone

lines and serial devices are near electrical outlets.

SOFTWARE

Like the Compass, a GRiDCase has
the option of running two operating
(continued)
Inquiry 39_
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IEEE·488 Interlaces and
Bus Extenders For:

IBM PC, PClr
& COMPATIBLES
DEC UNIBUS, Q·BUS
& RAINBOW 100
MULTIBUS, VMEbus
STD & S·100
FuM IEEE-488 functionality, with the most com-

prehensive language and operating sysI8m clMIr-

age in the Industry. It takes experience to make
IEEE-488 systems work with neaIty 4000 devices
available from more than 500 different manufacturers. and experience is what enables National
Instruments to take the GPIB to the
second power and beyond.
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hen GRiD first came out with
the Compass. it instituted a
novel but controversial softwaredistribution scheme. All software
would be sent out over the phone lines
from GRiD Central. the company's central computer. which GRiD has now
made available to customers. These
systems. called GRiD Servers. are
based around two 80186 processor
chips and can directly connect up to
48 computers in the office and access
up to 320 megabytes of hard-disk
space. It can also support up to 10
modems and a number of printers. A
small system with about 40 megabytes
of disk space and the ability to connect
to about 8 computers and 2 modems
costs about 516.500.
In the office. the GRiD Server functions as a regular local-area network
(LAN) using twisted-pair cables with a
data-transfer rate of 250K bits per second. Each GRiD computer has a utility program that allows it to connect
to the central server and use the hard
disk as if it were its own. Programs and
adapter cards are also available for the
IBM PC that will allow it to connect with
this network.

systems. One is MS-DOS, which has
been made highly IBM PC-compatible. The other is a proprietary system
called GRiD-OS, which GRiD claims is
multitasking. They have developed a
number of business-productivity software packages for this system.
The GRiDCase comes bundled with
only' MS-DOS version 2.11 and GWBASIC. As of this writing, it is unclear
whether this software will be provided
on disk or on ROM chips. GRiD's version of MS-DOS includes a special
utility that lets you connect easily to
one of GRiD's RANs (remote-access
networks) (see the text box "The GRiD
Server" on this page).
SERVICE

GRiD is apparently taking advantage
of the GRiDCase computers' small
size by instituting a novel service arrangement. For an additional fee, between $540 and $720, depending on

When you take your portable out into
the field. the GRiD Server becomes
what GRiD calls a RAN. a remoteaccess network. All you have to do is
connect your modem-equipped system
to a phone line. Then. just as in the office. your machine can directly access
the central server's hard-drive disk.
Whenever you access the hard drive.
your system automatically calls up the
central computer and begins communicating with it. The system includes its
own error-checking protocol to protect
against telephone-line noise. 'Text files
and machine-language programs supposedly can be transmitted very easily. The problem is speed. Th~ phoneline limit of 1200 bps (bits per second)
is much slower than the usual diskaccess time.
One advantage of this system is that
application programs such as spreadsheets running on the remote systems
can directly use data files on the
central hard disk. This seems to be an
ideal way to ensure that everyone in
a small. scattered work force is using
the same data. but the transfer times
for large data files may be uncomfortably slow.

your configuration, you can arrange
to have next-day replacement service.
Under this policy. if your machine
breaks down, GRiD claims that it will
send you a new machine by Federal
Express to keep until the company
repairs your machine.
SUMMARY

The GRiDCase computer see'Ins to be
a potent competitor in the briefcase
computer market. I only had a brief
chance to look at the machines, but
I was impressed. Some questions remain, however: Do the machines
really run all IBM PC software? How
comfortable is the LCD screen after
long hours of use? Are the serial and
printer ports compatible with most
peripherals? BYTE will try to answer
these questions in a full system review
in a later issue. For now, I look forward
to seeing gas-plasma displays on
more machines. _

THE FORTIS DH45, THE START OFANEWBUSINESS GENERATION
DAISY OR DOTS ... Have it your way. Don't settle for one or the other ... get both.
The revolutionary FORTIS DH45 dual head printer combines the speed and bit
image graphics of a dot matrix with a high quality daisy wheel for crisp letters. All
this in one compact unit that saves desk space' and at a price that is less than you
would pay for one printer. It is also compatible with IBM'" PC and most other
personal computers.
with its two heads. produces crisp 1e
graphics with a dot matrix print head.
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Imagine the advantage of having two heads in one printer. Need graphics or
condensed print spreadsheets or a rough draft of a long letter, just touch the
control panel. How about important correspondence to impress a potential client,
again, just touch the control panel to switch to the letter quality daisy wheel.
Indeed,
the old saying TWO HEADS ARE BETTER THAN ONE. really holds true in the DH45.
FORTIS
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'IBM is a registered trademark of IBM Corp.
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DynaX,lnc.
DYNAX, INC. OFFICES
•
•
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•

HEADQUARTERS 6070 Rickenbacker Rd .. Commerce, CA 90040' (213) 727-1227
NEW JERSEY One Madison St .. East Rutherford, NJ 07073 • (201) 471-0100
TEXAS 6012 Campus Circle, Suite 250, Irving, TX 75062 • (214) 257-1700
ILLINOIS 533 West Golf Rd .. Arlington Heights, IL 60005' (312) 228-0707
MASSACHUSETTS 400 W. Cummings Park, Suite 5300, Woburn, MA 01801 • (617) 933-8162
N. CALIFORNIA 1255 Oak mead Parkway, Sunnyvale, CA 94088' (408) 730-1712
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YESI Please send me more information on the FORTIS DH45 Dual Head Printer
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Mall to: DYNAX, INC. CUltome, Service I FORTIS DH45
8070 Rlckenbacker Road, Commerce, CA 90040

Avocet turns an ordinary PC
into an extraordinary
development system.
And saves you $20,000
in the process. .
Now, there's a way to see all your
best microprocessor designs take
root, easily and effectively Avocet
cross.-assemblers, simulators,
THE AVOCET CROSS-ASSEMBLER FAMILY.
Avocet
Crossassembler

Target
Microprocessor

CP/M-86
IBM PC,
CP/M*-80 MSDOS**

XASM04
XASM05
XASM09
XASM18
XASM48
XASM51
XASM65
XASM68
XASM75
XASM85
XASM400
XASMF8
XASMZ8
XASMZ80

6804
6805
6809
1802/1805
8048/8041
8051
6502/65C02
6800/01,6301
NEC7500
8085
COP400
F8/3870
Z8
Z80

$250.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
500.00
250.00
300.00
300.00
200.00
250.00

$250.00
250.00
250.00
250.00
250.00
250.00
250.00
250.00
500.00
250.00
300.00
300.00
250.00
250.00

68HC11

250.00

250.00

XASM180

HD64180

250.00

250.00

XMAC682
XMAC68K

68200
68000/6801 0

595.00
595.00

595.00
595.00

NEW!
XASM6811

NEW!

"Trademark of Digital Research
·'Trademark of Microsoft

emulators and EPROM programmers turn your personal computer
into a sophisticated development
system. No more searching for
the ever inaccessible mainframe.
Or, wondering how to pay for a
$20,000 dedicated development
system. Avocet products save time
and money, and provide the most
flexible development system
available.
Avocet allows you to develop
software for practically any microprocessor without switching development systems. And equally
important, Avocet development
tools are easy to install and easy
Inquiry 43

to use. We provide you with
everything you need to develop
microprocessor software, from
data entry through assembly,
debugging and final EPROMs.

Now "debug" on your PC.
Avocet has realistic answers for
users who want low cost
debugging capability
Until now, engineers
have been very much
on their own in the
area of testing. But
now Avocet simulators
and emulators virtually eliminate
the frustrating and often costly
"crash and burn" method.

New AVSIM family
of full screen simulators.
Avocet's new software simulatorl
debuggers let you test your code
in a crash proof, interactive environment, without additional hardware.
Your PC's screen becomes a "window" into the simulated target
CPU. Extensive break point, 1/0,
and interrupt facilities make AVSIM
a truly useful development tool.
Price $299.

New TRICE
in-circuit emulator.
At last, an affordable in-circuit
emulator! With the self-powered
TRICE, you can examine target
memory and register, set break
points, single-step, trace and
more; TRICE recognizes 34 different commands. Its serial interface

lets you control emulation and
download code from your terminal
or PC. Priced from $498.

AVPROM programmer
works with any PC.
The AVPROM programs over 37
different devices, including
EPROMS through 27512, CMOS
and E2 PROMS, and MPUIEPROM
combos, using fast "adaptive"
algorithms. Intelligent, self-contained units work with any personal computer, using Avocet's
GDX driver software'... from $429.
Gang programmers from $979.
To find out more about Avocet
software development tools and
accessories, call us toll-free:

1-800-448-8500
(In the U.S. except Alaska
and Hawaii.)
VISA and Mastercard accepted.
All popular disc formats nowavailable-please specify Prices do
not include shipping and handling-cali for exact quotes. OEM
INQUIRIES INVITED. Avocet Systems Inc., PO. Box 490 B, Rockport,
Maine 04856, (207) 236-9055.
Telex: 467210 AVOCET CI.

AVOCET
SYSTEMS NC.
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Feel right at home with the stock market.
Now you can use your personal computer and
modem to help make investment decisions with
confidence. Right in your own home.
Dow Jones News/Retrieval® is the surprisingly
affordable, online financial news resource with exclusive electronic access to The Wlll Street journal.
The combination of News/Retrieval and Dow Jones TIl
Software makes personal investment decisions
easier by giving you a clear, organized picture of
the facts.
Use News/Retrieval to check on your stocks or
read up on companies and industries that interest
you. Get tomorrow's business news today-90
seconds after it appears on the Dow Jones News
Service® (the broadtape). See what impact government or world news is having on the marketplace.

Measure stock performance-past and present-with
Dow Jones Quotes. And to round out the picture,
review economic and earnings forecasts or SEC,
Merrill Lynch and Standard & Poor's reports. It's all
here in one place.
Then use Dow Jones Software to display trends,
organize your portfolio and give you the entire picture
in clear graphics.
After you've checked your investments, the whole
family can use News/Retrieval to get hot sports news,
shop at home, look up articles in the encyclopedia
and much, much more.
For more information on how Dow Jones
News/Retrieval can help you feel at home with the
stock market, call 800-345-8500 Ext. 144*.

Dow Jones News/Retrieval & Software
Keeping vou a step ahead
*Alaska, Hawaii and foreign, call 1-215-789-7008 Ext. 144.
© 1985 Dow Jones & Company, Inc. All
140

BY T E • JULY 1985

rights

reserved. Dow Jones News/Retrieval and Dow Jones News Service are registered service marks of Dow Jones & Company, Inc.
Dow Jones is a trademark of Dow Jones & Company, Inc.
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LIVING IN A
SENSIBLE ENVIRONMENT
BY STEVE CIARCIA

collection of alarm and
environmental monitoring circuits
A

Generally speaking. I try
to present projects that
are commercial-quality
designs. Occasionally.
they get a bit grandiose
when the former aerospace engineering mentality in me says, "Damn the expense" and
"Who cares about chip count?"
For the most part. I work on the basis of
cost-effectiveness rather than absolute expense. Since I was on a very tight schedule
and the Home Run Control System (HCS)
of the past three months itself was the main
emphasis of my efforts. I neglected userconstructed sensors and opted entirely for
commercially available units (motion detectors, contact switches, etc.). Testing the HCS
was hard enough without debugging
perimeter sensors and motion sensors and
wasting a lot of time by stringing wire. I
bought off-the-shelf detectors and had them
professionally installed. This raised overall
design cost but reduced the installation and
checkout time considerably.
While this technique was expedient. it
neglected a very important contingent of
the BYTE readership. The hundreds of letters and pictures I receive each month indicate that many readers roll their own,
even on complicated projects like the HCS.
Deep down, behind the aerospace engineer. I am a computer hacker at heart and

COPYRIGHT

© 1985 STEVEN A. CIARCIA. ALL RIGHTS RESERVED.

empathize with experimenters who want to
know how to build the environmental sensors, alarm horns, and signaling devices for
use with the HCS.
As an addendum to the previous articles
on bUilding the HCS, this month I've dug
through the junk box for a bunch of circuits
that sense, immobilize, and anesthetize a
perpetrator. The same sensors can be used
to provide convenience features like automatic lighting and environmental control if
you are less paranoid. Among the circuits
I've included are infrared and ultrasonic
interrupted-beam detectors: water. temperature, voltage, and light sensors: and a
variety of alarm signaling devices.
These circuits are presented for experimenters who revel in the pleasure and
agony of homebrew projects. If you don't
want to spend the time building these circuits, order the necessary components from
the local alarm installer instead.

A CONTACT-CWSURE WORLD
The HCS and alarm systems in general are
designed to perform designated control
(continued)

Steve Ciarcia (pronounced "see-ARE-see-ah") is an
electronics engineer and wmputer consultant with experience in process control. digital design, nuclear instrumentation, and product development. He is the
author of several books about electronics. You can
write to him at POB 582, Glastonbury, cr 06033.
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Figure I: An overvoltage sensor. Undervoltage can be detected by reversing the connections of leI pins 2 and 3.

functions as the result of specific input activities. They rely upon contact
closures to communicate these activities. Rather than monitor the
physical surroundings in absolute
terms. contact-closure-type alarm and
control systems respond by sensing
"limits."
A limit sensor is just that. If an event
is to occur when the temperature in
a room exceeds 85° (perhaps turning
on the air conditioner). we could
employ a temperature limit switch set
at 85° Knowing that it is presently
71.45° in the room is unnecessary information. Only when the temperature is at or above 85° will it indicate
that the set-point limit has been
reached. This simple limit switch is
called a thermostat and functions
much like the one you probably have
on your wall. Below 85° it is open.
and above 85° it is closed (neglecting
hysteresis). In situations involving a
temperature span. two devices are
employed. one sensing high limit and
the other sensing low limit. The
(continued)
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Figure 2: A window-comparator voltage monitor.
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Figure 3: A dot/bar-graph generator used as a multiple window comparator for analog inputs.
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Figure 4: A blown-fuse detector.
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operating range is the area between
the two sensor trip points.
Thermostats are bimetallic contacts
that open or close depending upon
temperature. The key word is contacts.
Virtually all alarm sensors are contactclosure output. The magnetic reed
switches on your doorways or the motion detectors in the hall all utilize
open- or closed-contact connection to
the alarm system to indicate logic I
or 0 levels. When the monitoring sensor's output contacts are wired between an HCS input pin and ground,
the HCS "sees" open contacts as logic
1 inputs. A pull-up resistor at the input provides sufficient current so that
inputs don't float but are connected

to a voltage source that makes it a
logic I. When the external contacts
are closed, the current supplied
through the pull-up resistor is shunted
to ground, and the input "sees" a
logic O.
Contact-closure-type sensors are
frequently confused with discretelevel output sensors. The former
designate physical contacts that make
or break (close or open) at the limit
set point. while the latter have
discrete voltage-level changes (- 12
volts [VI for off and + 12 V for on, for
example) to indicate the two logic
states. The confusion comes about
because both types have discrete
logic-level changes as outputs and

most control systems accept either
type. By using actual relay contacts,
however. the sensor is electrically
isolated from the control system.
Hazardous conditions that may be
present in the environment are thus
not passed back to the control
system.
Application is the primary difference between discrete-Ievel/
contact-closure output sensors (like
thermostatic switches) and continuously variable-analog or multibitdigital sensing systems. A varistor is
a continuously variable temperature
sensor that can be used in a circuit
to produce an output voltage that is
proportional to temperature (perhaps

Figure 5: An isolated current monitor for a high-current load. The circuit as shown monitors 220 V AC from 25
to 100 amperes. Its output is DC.
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monitor conditions in the environment (heat. light. moisture, etc.) and
close or open contacts at presettable
limits. A number of the sensing circuits are simply analog monitors that
have output voltages proportional to
the input stimulus. To acquire these
signals with a discrete input-level controller like the HCS, they are connected to a separate voltage comparator, which compares the output
with a preset limit.

sense to read a thermistor through a
12-bit A/D converter and compare the
readings to a few limit values. It makes
sense to compare an analog output
value with an analog set-point level in
the hardware of the monitoring
device. In an age of computer overkill.
not everything needs to be digitized.

0-21.2 V to indicate 0-212°). If, by
using a voltage comparator, we compare and switch logic states when the
varistor-circuit output is equal to or
exceeds 8.5 V. we have produced an
85° limit switch. The control system
knows only that it is above or below
this limit but not how much. If the
control system's action is also a simple contact-closure output (light
on/off, fan on/off, alarm dialer and
horn on/off. etc.), perhaps how much
is unimportant.
When the application dictates that
we continuously modify the control
decision as a function of how much,
we must use something other than the
discrete limit sensor. If the airconditioning fans can be run slowly
at 80° and increasingly faster at
higher temperatures, a proportional
control loop using a high-resolution
analog-to-digital (A/D) converter could
be used to monitor the thermistor's
absolute value and control the fans.
Resolution is the bottom line.
Contact-closure output devices are
single-bit low-resolution items.
Reading the thermistor through an
A/D converter merely designates
more discrete points of knowledge
where control actions may be triggered. If you are making simple con. trol decisions based on a few set
points that are not continuously
changing, however, it hardly makes

WINDOW COMPARATORS
The majority of the circuits I've included in this article are of this type.
Some are designed to continuously

[continued)
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Figure 6: A light sensor.
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Figure 8: A simple light-beam alarm for doorways
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Figure 9: A day/night sensor.
The least complicated comparator
is shown in figure I. Configured as an
overvoltage detector (or undervoltage
if you reverse a few wires), the circuit
closes the output contacts when the
input exceeds the trigger set point.
The next more sophisticated comparator is the window comparator.
Shown in figure 2, the window comparator has both an upper and lower
limit. An input voltage between these
limits activates the output LED (Iightemitting diode). A relay or optoisolator can be substituted in place of
the LED to provide a contact-closure
146
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or discrete-level-shifted input to the
control system.
If more than one window is required
(perhaps different things occur at 50°,
85°, and 120°), additional comparators are needed. A conveniently
packaged source of 10 linearly spaced
comparators is an LM3914 dot/bargraph generator. Shown in figure 3,
the LM3914 is configured as a 0- to
5-V lO-stage window comparator.
Each LED represents a 0.5-V increase
in input. If the desired set-point limit
is 3.5 V from a temperature monitor
(shown later in figure 18). the HCS

would be connected to LED #7. which
comes on at 3.5 V (an optoisolator in
series with the indicating LED level
shifts the output so that it is compatible with the HCS).
Whatever the source of the analog
signal in the remaining circuits. you
now have the means to convert it to
a contact-closure or discrete-level input required by the HCS and other
alarm/control systems.
POWER MONITORING
An important consideration in
industrial-control applications is
power monitoring. At the very minimum, it is often necessary to know
whether a piece of equipment is out
of service due to a blown fuse or if
power demand exceeds a desirable
limit. A blown-fuse detector can notify
an operator. while limit switches triggered by AC line current can be used
for load shedding.
Figure 4 is a blown-fuse detector
that can be built into a power strip for
convenience. If any fuse opens, the
relay contacts close. Figure 5 is an
isolated AC monitor. The output of
the 284) will be an AC voltage proportional to the current flOWing through
the shunt resistor. The circuitry attached to the 284)'s output is an ACto-DC converter, which allows this circuit to be connected to one of the
(continued)
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Figure 10: An infrared intrusion alarm. The system can be used over a range of 10 to 50 feet.
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three DC-input window comparators
already discussed.

ultrasonic beam is then directed from
the transmitter to the receiver. Provided that the receiver always
receives this beam, its alarm output
remains unenergized. If the beam is
interrupted by something or someone
passing between the transmitter and
receiver, the output contacts close
and a control action may be
generated.
Interrupted-beam detectors are
most often infrared or ultrasonic (motion detectors, which I am not addressing, use infrared, ultrasonic. and
microwave technologies). The applica-

INTERRUPTED·BEAM DETECTORS
Whether they are used for alarm
monitoring or convenience control.
interrupted-beam detectors are the
most reliable sensors for perceiving
objects or people moving through a
specific line of sight. These devices
consist of two components: a transmitter and a receiver. The transmitter
and receiver are located within line of
sight of each other on opposite sides
of the protected area. An infrared or

oj TRANSMITTER

tion generally dictates which type of
sensor is used, with ambient-light
levels, acoustic pollution, and cost the
determining factors. A low-cost infrared unit can be mounted across a
doorway. for example, but would be
saturated by sunlight if used across a
driveway to sense incoming cars.
Depending upon the distance between the transmitter and receiver
and the ambient-light levels, you can
choose from items like simple resistive photo cells, phototransistors,
photodiodes, lenses, and LED or in(continued)
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Figure 12: The IRO I Infrared Transmitter/Receiver.
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Figure 13: A direction indicator. 0 I and 02 are mounted a distance from each other along a hallway. The LEDs are mounted
on the opposite wall.
candescent modulated or unmodulated transmitters.
An entire book could be written explaining the design rules and the exceptions to the rules. The circuits I've
included are general in nature. Incandescent sources with cadmiumsulfide light-sensing units (see figures
6. 7. 8, and 9) are short-distance lowambient-light devices (which need
shielding of the transmitter and
receiver in opaque tubes) intended
for doorways. Improved performance
is obtained by switching to LEDs and
phototransistors (figure 10).
Long distances (l0 to 50 feet) can
be accommodated only by modulating the transmitted beam so that it is
150
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distinctly different from the surrounding noise. Figures 11 and 12 demonstrate two modulated-beam systems.
The infrared unit in figure 12 is the
IROI Infrared Transmitter/Receiver
from the April 1982 Circuit Cellar.
While designed primarily for remote
control and 3OG-bps (bits per second)
wireless data transmission, simply inserting jP2 and leaving the external
data input open causes it to transmit
continuously. The output of the
receiver can then be connected to the
control system's input.
One variation on a theme for the
doorway sensor is the circuit in figure
13. In this application. two phototransistors (with separate light sources

across from them) are mounted in the
doorway. As someone passes through
the doorway, one beam is always interrupted before the other. The additional circuitry determines the order
of interruption and indicates the
direction a person was passing
through the doorway. Treating this
output as two different discrete-level
inputs, the control system could initiate different actions depending
upon the direction of travel.
We can determine whether the object passing through the doorway was
a dog. a child, or an adult if we modify
another previous Circuit Cellar project. In October 1984 I presented the
(continued)
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1984 CIRCUIT CELLAR. THESE TWO
PIECES ARE REFERRED TO AS THE
TIOI ULTRASONIC RANGER KIT.
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Figure 14a: The TIOI Ultrasonic Ranger.

Photo I a: The Ultrasonic Ranger project with added components
in figure 14 is configured as a discrete-level distance detector.

Photo I b: The circuit in photo 1a enclosed in a box over a
doorway to detect people or small animals walking through it.
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Using the Ultrasonic
Ranger with some
timing windows added,
we can ascertain
specific distances
from 1. 5 to 35 feet.

L

ECHO
"GREEN"

IC3

10 - - - - - - - - - - - - - - - - - - -

"YELLOW"

IC3

20

"RED"

IC3

30 - - - - - - - - - - - - - - - - - - -

L

-'

Figure 14b: High/low-limit ranging-sensor timing diagram
TIOI Ultrasonic Ranger, which is based
on a 'Texas Instruments sonar-ranging
module. Using these basic components and adding timing windows
to sense limit points, we can ascertain
and indicate specific distances (the
ranging module can detect distances
from 1. 5 to 35 feet).
Shown in figure 14a, the circuit is
relatively uncomplicated. A lO-hertz
oscillator (ICI) initializes the ultrasonic
transmission and triggers the two oneshots. IC2a has its period set to the
short-distance limit. and lC2b is set to
the long-distance limit (1.8 milliseconds per foot). When the echo is
received, its leading edge clocks the
outputs of the one-shots into register
IC3. If the distance out and back to
the object is farther than the period
of the one-shots, they time out and indicate a zero. This timing is shown in
figure 14 b. The three resulting outputs
are distance < short limit. distance >
long limit. and long limit > distance
> short limit.
If the circuit is mounted in the top
of a 7-foot doorway, with the short
limit set for 2 feet (5 feet from the
floor) and the long limit set for 4V2 feet
(2 V2 feet from the floor), we can obtain significant information about the
movement through the doorway (see
photos 1a and 1b). If a person taller
than 5 feet passes through the sensor. we will get an indication of
distance < short limit since the person's head will be less than 2 feet
from the 7-foot-high sensor. If a Hoot
child walks through the doorway, the
long limit > distance > short limit
(continued)
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will go high since the child's height of
4 feet is greater than the shortdistance limit yet less than the longdistance limit. When a 2-foot dog
walks through (indicated by the inter-

rupted-beam sensors at the 2-foot
level). the output will indicate distance
> long limit.
While this is a cute application for
the ranging sensor. I anticipate that

115VAC

this limit-switch modification would
find greater application as a level indicator in grain storage bins or oil
tanks, Few people are motivated to in(continued)
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Figure 19: A smoke-and-f1eat detector. Additional sensors can be added in parallel.
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stall automatic control systems for
their dogs.

shown in figure 18, the circuit produces a 0-5-V output for 0-100°
Celsius. Connecting this circuit to the
window detector in figure 3 allows the
control system to take a variety of
control actions depending upon the
temperature.
While on the subject of temperature
measurement. we shouldn't forget
fires, since they produce high temperatures and are definitely cause for
a control system to take action. Figure
19 illustrates a combined smoke-andheat detector.

TEMPERATURE MEASUREMENT

An important ingredient in any environmental control system is temperature monitoring. While you can
always use bimetallic thermostats,
they are gross-measurement devices
that exhibit a lot of hysteresis. An
alternative to bimetallic switches is a
thermistor that triggers a relay closure
when a temperature is above or
below a precisely selected limit (see
figures 15, 16, and 17)
Thermistors and bimetallic .junctions
are not the only materials that exhibit
predictable effects due to temperature. Diode and transistor junction
voltages (typically 0.7 V) vary with
temperature. Using two diodes (figure
17), we can create a differentialtemperature switch. When the temperature applied to one diode
becomes greater (by the amount
determined in the balance adjustment) than the other. the output relay
closes. A typical application is a window fan that automatically turns on
when the temperature inside becomes greater than that outside.
This technique can be expanded
even more to produce an accurate
solid-state measuring instrument. As

10K
+

BELLS AND WHISTLES

If you are using your HCS primarily as
an alarm system, getting the proper
attention when it triggers is a necessity After triggering the silent alarm,
you may decide not to be so silent.

1
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Figure 27: A
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CIRCUIT CELLAR FEEDBACK

This month's feedback is on page 391.
NEXT MONTH

I'll show you how to construct the Circuit Cellar BASIC-52 computer/controller board. _
The follOWing items are available from
The Micromint Inc.
561 Willow Ave.
Cedarhurst NY 11516
(800) 645-3479 for orders
(516) 374-6793 for information
I. Infrared remote-control transmitter/receiver kit
IRO\, 549
2. Ultrasonic-ranging system experimenter's
kit including SN28827 ranging module,
50-kHz Polaroid electrostatic transducer. and
TIO\, 560
data manual.. .
3. A 40-kHz ultrasonic transducer.
. . . . . . . . XDRO\, 56 each
All the above items are shipped postpaid in
the continental United States. Add 56 for
overseas. New York res.idents please include
8 percent sales tax. Connecticut residents
please include 7.5 percent sales tax.
Editor's Note: Steve often refers to previous
Circuit Cellar articles. Most of these past articles are available in book form from BYTE
Books, McGraw-Hili Book Company, POB
400, Hightstown, NJ 08250.
Ciarcia's Circuit Cellar, Volume I covers articles
in BYTE from September 1977 through
November 1978. Volume II covers December
1978 through lune 1980. Volume III covers July
1980 through Decem ber 1981. Volume IV
covers January 1982 through June 1983.

56 K

+

IN CONCWSION

Thank you for helping me clean out
my junk box. Now you have the
means to bend, fold, spindle, and
mutilate anything exceeding 5Y2 feet
high and 98.6° passing from east to
west through a doorway Alternatively, anything shorter than 2 feet at 101 °
should trigger the automatic dogbiscuit dispenser. I say this somewhat
tongue in cheek, but you don't get the
mail I get.

WATER DETECTORS

If you live in New England, springtime
is synonymous with water. While a
worst-case water-sensing technique is
to step into it. one variation is a waterdetector circuit.
The simple circuit shown in figure
20 senses lowered resistance between
the probes when immersed in water.
A better circuit. figure 21, uses a
special LM 1830 fluid-level detector
chip

+12V

O.033JLF

Figures 22 through 27 will definitely
liven up the neighborhood.

REQUIRED

To receive a complete list of Ciarcia's Circuit Cellar proiect kits. circle 100 on the
reader"service inquiry card at the back of
the magazine.

NOW! FULL SIZE, FULL FEATURE, LETTER QUALITY AT ONLY $353
If you have been searching for a letter
quality printer you have probably found
the flood of claims and counterclaims to
be a real roadblock in your search. Not
long ago we were in the same position.
We tried to determine which daisy wheel
printer had all the features our
customers wanted, yet would not set
them back a month's salary. Recently
several manufacturerS have introduced
machines that had features we were
seaching for. After a thorough assessment, we eliminated one model after the
other for lack of one feature or another
until we only had one left.

THE RESULTS ARE IN
We found the priDter wNc:h . . aU the
IIl)'Qne could _ t . or.... to..........
J
..
did:Y
. .Wodchorse
. . .•

~ at IJ chmders

per second. The IDIIIlUfadura' is Olympic

Co.,JAd.

",u'_r

_

printing. The built in 2K buffer frees up
your computer while printing a page or
two allowing you to go to your next job.
To really put your printer to work, the
Cut Sheet Feeder option is great for
automatic printing of those long jobs.
Also available is the a(ijustable Tractor
Feed option. Compare our option pricesl
Best of all the Daisy H2O is quiet: only
57 dB-A (compare with an average of
62-65 dB-A for others).

COMPLETE COMPATIBDJTY
The Daisy 1120 uses industry standard
Diablo· compatible printwheels. Scores
of typeface styles are available at most
computer or stationary stores. You can
pop in_ a ~O, 12, 15 pitch or proportioDal

paper
as 14".
print I
~Ior~
The Daisy 1120 uses the DiabI~

p,...,aad

Atl$ tn IOU

THE BEST PART
When shopping for a daisy wheel
printer with all these features (if you
could find one), you could expect to pay
5600 or 5700 dollars. The options would
add much more. Not now! We have done
our homework. We can now offer this
printer for only 5353. Order yours todayl
NO RISK OFFER
Try the Daisy 1120 for 2 weeks. If you
are not satisfied for ANY reason we will
refund the full price-promptly. A full
I-year parts and labor warranty is
included.

THE BOTTOM LINE
Aprotek Daisy H2O (Orderl1120) S353
w/standard Centronics para1IeI interface
and 2K baler.
0ptI0u
Auto Cut Sheet Feeder (#1110) $188
Tractor Feed (#1112) $77

Whats a database systf

doing with a

~

1. Relational capabilities.

2. Variable-length fields.

3. Multi-valued fields.

4. Subrecords.

5. Interactive report writer.

6. Calculations.

7. Sophisticated data features.

8. Options key.

9. File conversion.
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Cornerstone is a trademark of Infocom. Inc. IBM is a registered trademark of International Business Machines Corporation. 1·2·3 is a registered
trademark of Lotus Development Corporation. Tandy is a registered trademark of Tandy Corporation. dBASE 11 is a registered trademark of Ashton-Tate.
Micro/Answer is a trademark of Informatics General Corporation. PFS is a registered trademark of Software Publishing Company.
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m for non-programmers
11 this power?
Cornerstone makes it easy
to build sophisticated
applications.
Whether you program or not, you
expect your personal computer to
handle a wide variety of complex
jobs. Simply and easily. That's why
we designed Cornerstone" to deliver
all the power of a high-end relational
0.) database system into the hands of
professionals who don't want to
spend needless time programming.

The key is flexibility.
To begin with, Cornerstone will grow
with you as your needs change.
Which means you don't have to plan
every last detail of your database in
advance. Instead, you can quickly
and easily make changes anywhere
and at any time-even with data
already in the database. You can add
a file, field or index, change a report
or relationship, or do countless other
things.
And Cornerstone's remarkable
flexibility also applies to data handling. For instance, variable-length
fields (2) let you add notes of any
length anywhere in the databasewithout determining the length of the
field in advance. Cornerstone just
makes room as you need it. Which
means efficient storage, too.
In addition, any Cornerstone field
can be multi-valued (3). So you can
type in distinct, multiple entries in
the same field. Whether five different
phone numbers or 200 different
notes. You can even have repeating
groups of information, like line items
in an order form (4).
The flexibility extends to reporting,
too. There's no limit to the number
or kind of reports you can create with
Cornerstone's interactive report

writer (5). You can design complex
reports with titles, headers, subtotals and totals, and instantly
see what your report will
look like. Hundreds of reports can be saved for every
file and modified at any time.
And Cornerstone has no
artificial constraints. You can
sort on any field, search on any field.

The calculating power
is built in.
Cornerstone has impressive calculating power (6). Mathematical, scientific, statistical, financial, date, time
and string functions are built right
in. And because it's a full-featured
relational database system, new data
can be calculated and reported from
multiple files. Cornerstone can also
perform sophisticated data validation-checking for minimum, maximum, mandatory, unique or
restricted values (7).

Easy access for all.
Cornerstone's power is designed to
be easily accessibl~. On-line support,
including menus and a Help key,
allow even unsophisticated users to
handle complex jobs. Experienced
users can hide the menus entirely.
What's more, Cornerstone's
exclusive Options key (8)
always shows you what
can be entered nexteven if it's a restricted
data value from a related
field.
You can also use Cornerstone with other
software and hardware
(9). For example, you
can easily convert files

Cornerstone. ;

from 1-2-3,~ PFS,~ dBASE~ II and
word processors (ASCII) directly
into Cornerstone. And you
can convert Cornerstone
files to a wide variety of
file formats, including
Mailmerge;" DIF, 1-2-3,
SDF and ASCII. You can
even download data from
most IBM~ mainframe databases,
using Micro/Answer" for Cornerstone.
Cornerstone is a different kind
of database system. Created by a
company committed to eliminating
the barriers between computers and
people. It's now available for the IBM
PC, PC XT," PC AT" and compatibles, and soon for the Tandy~l000,
1200 HD and 2000. Suggested retail
price $495.

Send for your free
demo disk.
To fully appreciate how different
Cornerstone really is, you have to
try it yourself. For a free demo
disk and brochure, call 617-574·0644,
or write to Infocom, Inc., Dept. D.,
125 CambridgePark Drive,
Cambridge, MA 02140. Or see your
local Infocom ~"T.
dealer.
.~ ..,

-

.

The sophisticated database system for the non-progrnmmec
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GREAT PARTNERSHIPS
Last year, Tina Ferguson was Sales
Representative of the Year for E.R.
Squibb and Sons Animal Health
Division.
This year, she's planning a repeat
performance-even though her quotas
are higher.
She1lprobablysuoceed.After
all, Tma recently teamed up with
KnowledgeMan.
"KnowledgeMan was very easy to
get to know:' says Tma, who had no
previous experience with software.
"You can start doing things right away.
I began using it for territory management. Now I'm getting into account
management. It seems the more I
demand, the more it responds.
"The integration is a real time·saver.
It's so natural and flexible. You don't
have to exit one function before entering
another, so Ican work with data bases,
statistics, spreadsheets and graphics all
at the same time - and even incorporate
them into programs.
"With KnowledgeMan, Ican keep
close track of the sales numbers for each
account - when they buy, what they
buy and how close Iam to meeting my
quotas. It's helped me work more
effectively and improve service to my
customers:'
If you're interested in forming a great
partnership with KnowledgeMan,
contact Micro DataBase Systems,Inc.,
P.O. Box 248, Lafayette, IN 47902
(317)463-2581.
A variety at Know~Man options, includinJl K- Text:"
K-Gnll>h:" K·Paint:" and K·Report- are availaDle from
MOBS.
Current.elllion is 1.07 as of 9/10/84. ()perating
systems: PCDOS, MSDOS,CP/M·86. Minimum
RAM required is256K.
MOBS, KnowledgeMan. and their Iosos are registered
lJademarka at Micro Data Base Systems, Inc.

The Knowledge Management Software
fromMDBS"
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P·R·Q·G·R·A·M·M·I·N·G

TRAVESTY
REVISITED
BY MURRAY LESSER

The Travesty generator is recast
in compiled BASIC
AS A WRITER, I was intrigued by the
possibilities in Hugh Kenner and
Joseph O'Rourke's lexical processor
(described in "A Travesty Generator
for Micros:' November 1984 BYTE,
page 129). While the procedure can't
quite produce an adequate first draft
of a new manuscript, it is a small step
on the way to the complete automation of the writer's craft.
Unfortunately. Kenner and O'Rourke
picked the wrong programming language to illustrate their point. Pascal

just isn't the proper tool for handling
a task consisting mostly of string
manipulation. One of the Microsoft
16-bit BASIC compilers is a much better choice. They permit strings of
more than 30,000 bytes (if you have
enough string space) and allow all the
usual Microsoft string operations to
be performed on long string variables.
Listing I shows Travesty rewritten
for the IBM PC version of the BASIC
compiler. IEditor's note: The source code for
this program, TRAVPCl.BAS, is available

'Twas in that bird, and thought head, and hand:
Long
back!
He while in his joy.
':And the boy!

o frabe.

'Twas brillig, and withy the Jabberwock, my son!
The Jabberwock?
Come that bite, the frumious day!"
He claws the son!
The sough
The stood awhiffling
time raths outgrabe:
All mimsy went snicker-snatch!
Beware

Figure I: An order-4 verse scan of the poem "Jabberwocky:'

for downloading via BYTEnet Listings. The
telephone number is (617) 861-9774.1 I
have followed the structure of the
original Travesty (leaving out those
parts made unnecessary by BASIC's
string-handling capabilities). Since no
programmer likes to leave well
enough alone, I have added a couple
of extra goodies. The result is a fast
program that is slightly more userfriendly than the original. requiring
only about half the number of lines
of code.
I added the line numbers followed
by colons to the listing for discussion
purposes, and they are not part of the
source code.
The compiler IN switch (line 9)
serves two purposes: It tells the compiler not to check for monotonic increasing line numbers and allows the
underscore to be used as a logical-line
continuation symbol. (Incidentally,
programs containing unnecessary line
numbers run slower due to a lower
level of compiler optimization.) The
compiler IE switch is necessary
(continued)

Murray Lesser received his B.S. degree in
engineering from Ca/tech in 1942. He can
be reached at 2474 Hunter Brook Rd..
Yorktown Heights, NY 10598.
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ABSOLUTELY THE LOWEST PRICES!
Let AB Build You a Super System

I

nqr'
I.,Jtnii.I!:!.-

~~:~~ I~:Jfems
MOle than IBM compatible
• 2~DS DO 361< Disk DrIVes

~:

•

•

r~~

•

•

320KRam
Amber 20 MHz Monltor-P3
Microsoft Software Package inckJdes
MS-DOS 2.1. Word, Multiplan

Pearl Database. S100 wrth system

Ml

us,

HiRes.Meta~

1-9
10-19
20 up.

79
70
6B

Large Oty.
C.II

125
160

()I(Ilo\TA

~ter
LETTER QUALITY
When you want your lener 10 look
like a million S 40 cps.
700
REGULARLY
.. 1.495
Factory reconditioned. 90 Day gumantee

199

iiCIlIF'
SG10/SGI5 1120 cps).
SOlO (160 cps)
S015(160 cps)
SRIO (200 cps).
SR15(200 cps).
Powertype lener Quality

.239/399
359
.479
499
639
319

~

300 Green/Amber
300 Color/Audio.
310 Amber IBM-Plug

•

lolUs t 23 only 5250 w/system

$1,595

129/149
259
169

Canon

Canon Dot Matrix
This one a SpeCial Purchase Commercial
Quality Very limited Quantity Hi Speed

160 cps IBM Clear Ccmp
Only

115/116~'~no

379

121 G,een TIL.
122 Ambe, TIL
210 Colo, RGB

99
139
149
239

Color 500 Composite/RGB

389

400 Med-Res RGB

319

Color 600 Hi-Res(64O,24O)
OCoior 700 H,-Res(720,240)
Color 710 long Phosphor.

439
499

415 Hi-Res RG8
420 Hi-Res RGB (IBMI
440 Ultra HI-Res RGe

399
429

579

Introductory Offer

100
105
4.40

B2. 83. 84. 92. 93. 182.2350.2410.
Okimate-20.
C.II
Okimate (Specify C64 or Alari).

256K RAM
2· 360K Disk Dtive~
Selia! & Parallel Ports
Your choice of 20 MHz Ambe, or Green Monitor
Pea,1 Database only S100 w!system

DATATECH
SS/OO
OS/OO
AT

10·20Mg Hard Disk Systems starting at $2,590

e/.
.,. .

with Media Male
30 - 3.5"
100 - 5" OS/OO

100% IBM Compatible
•
•
•
•
•

one of the leading manufacture's

$1,850

F,iction &
Tractor
~
Feed
"'"'
With IBM
Cable and Software disk
10 change type size & style
1090 BO cps.
219
1091 120 cps
299
Specify computet
Two Reliable Workhorses

A~
DISK~~

AB Computers' own PC

589

10·20Mg Hard Disk Systems starting at $2,350

C.ITCH
Prowf.ler 7500.
Prowriter 851 OP .
Prownler 1550P .
Son of Starwriter AIOP.
Hot Dot Matrix.
FlO·40P Starwriter
Fl0·55 Prinlmaster

219
299
469
459
459
899
1049

EPSON

RX-80. FX-80+. LX-8Q. JX-80 CII/l
FX-l00+. RX-100. LOl500
CII/l
HomeVoJriter 10
e./I

ZVM1221~

lI/M
lI/M
ZVM
ZVM
ZVM

124
131
133
135
136

9191U

89
149
299
429
459
629

IBM Amber
Color
RGB
RGB/Color
RGB/Color

COlor~~BMC

199

MicroFazar
Printar BuHars
ME parall. Epson 8K 135 16K 145
32K 165 64K 195
8K 145 16K 155
32K 175 64K 205
MSP ser-parallel
8K 165 16K 175
32K 195 64K 225
MSS ser-sellal
8K 165 16K 175
32K 195 64K 225
MPS pal-serial
8K 165 16K 175
32K 195 64K 225

MP parallel

HARD DISKS
10 Mg Add-m

.629
.850
C.II

20 MG Add-in
Alasl 53 Mg AT KIt.

TEAC
12Q
20

OS 00 Disk Dillie

64K RAM Kit

We carry full software hnes by Electronic Arts. Scholastic,
Scarborough. PFS. Spinnaker and Batteries Included.
Six Pack Plus.

AST

Mega Plus II

I/O Plus II
Memory MB II

Advantage AT.
Preview Monograph
Graph Pak Mono/64K

MonoGraph Plus
5251
3780.

239
269
139
249
399
299
599
399
579
639

Softwara Macintosh
Typing Tutor III
Hitchhikers Guide 10 Galaxy

Multiplan
Mind Probe.
Millionaire
Ensemble
Jazz
Helix dBase

40
28
129
35
40
230
C.II
C.II

dBase III
lotus 123

Plokey 3.0
Millionaire.
Summer Games

Typing Tutor III
HItchhikers GUIde Galaxy.
Copy II PC

~~

Quad 512+
Quad 2 Meg
Memory Board
Quad Jr. Exp. ChaSSIS

Quad Jr. hp. Memory
Quad Memory Jr
Chronograph

Mind Probe.

Soltwara Appla
229
239
249
879
229
539
219
229
89

PARADISE
Modular Graphics Card
Multi Display Card
FIVe Pack C S

279
299
169

Hercules
GraphICS

319

Coiol

169

AS

COMPUTERS

Typmg Tutor III
Hitchhikers GUide 10 Galaxy
Muhlplan

Copy II.
Mmd Probe
Turbo Pascal 3.0
Corner Stone
Milillon,me

35
28
84
35
35
54
C611
35

3WI Data Cartridgas

SoftwllrB

Multiplan

Quadboard II
Expanded Quadboard

Cartifiad

=========
== .
= :=:.::::
==-=~=

TUlbo Pascal 3 0
PFS Graft/Report
PFS Write/file/ptan

458
290
87
40
28
35
28
129
35
35
54
79
89

Utility Programs
Side Kick

36
Norton Utilities.
75
Copy II PC IBM Inslall lotus dBase
etc on hard disk
30

ORDERING INFORMATION: Order by check, Masteftard or VISA Personal checks take 15 days 10
cleat, no wailing on certifIed checks 01 money Ol'ders Add 3% sh'PPlflg and handling on all o,dels
!mrnrmum 52.001 Mall. APO'FPO All may requlf! additional charges PA residents add 6% sales ta~ MA
lesldenlS add 5% All Items sublect 10 availablihty Pllces subJect 10 changes AddrllOnal dr$coun1s
awallablt 10 Quahh!d tducational mstllutiolls RtQutsts for bid on volume reQuIl'tments invlled
AS SATISFACTiON GUARANTEE
EvtlY product sold by AB Compulm IS factory packed and comes wllh Ihe manufacturer's watranty
However, If an item is deleelive when recelwed. you may relurn 1110 us wlthm 15 days for rtpalf,
ad,ustmenl or replacement at OUI oplion Retl/,ns frnlSl be accompanIed WIth copy of your IfllJOltt letter
dtlalhngdefecl. b1ankwaffantycClfdandaliollglflallaclorypach'lg To e.pedllehandhng pluu ull for
retum authorization number. (SorIY. no ,elum on compuler softwart onte opened I
Some sto,e pnces shghlty higher

Use
TOLL FREE

Order line
Mon. - Sat.
gam· 6pm EST

Media Mate
Flip N Flle/25
Fhp N File 50

240Q
120Q/300
12008 w Smart com Sh

C.II
489
419

24QO

C811
269
199
68

Mark XII
Volks 12 w cable
Volks 3 w cable

100A H-P. etc
300A
300XL
6QOHC 600'
615HC 150'
600A 6QO'
615A 150'

200 PC-200 wan
300 XT-300 wan
Trrp 425
Brooks 6 DUllel-Su,ge Supp,esso,
NOise Filler

In PA: 215-822-7727
252 BETHLEHEM PIKE, COLMAR, PENNSYLVANIA 18915

14.2510/1350
192510/18.25
22 45 10121 45
27 QO 10/2590
2QOO 10/1890
25 DO 10/2385
184010/1745

Verbatim

maxell
1'1'\\111(111 II

Over 100,000 In slock at all limes

31,7 AT HDENS dISks for all models

POWER DEVICES

CABLES

Dalashleld back-up power source

800-822-1211
Inquiry II

8.95
18.50
22 95

DC
DC
DC
DC
DC
DC
DC

265
390
433

Parallel
RS232
RS232
Parallel

Cable (36pln/36plO!
Male 10 Male 6'
Male 10 Female 6'
Cable IOf Columbia

IBM Cable
54

23
17
18
25
19
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TRAVESTY REVISITED

CORNER
CPM Special ALSPA ACI
Listing I: Travesty written for the IBM PC version of the BASIC compiler.
1.
2:
3:

64K, 2 SS/DD 8" Half Height Drives
Original Price SI,995; AS Closeout $499
Freedom 110 CRT intelligent terminal
with above system . .
only S500

... TRAVPC1.BAS ...

H P Calculators
and Accessories

4:
5: , Based on the article and Pascal program Travesty by Hugh Kenner

6:
7:
8:

9:
10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35
36:
37:
38:
39
40:
41:
42
43:
44
45
46:
47:
48
49
50
51:
52:
53
54
55
56
57:
58:
59
60

Below Cost - limited Supplies

and Joseph O'Rourke, in BYTE for November 1984.

Electrohome RGB Monitors w/IBM Cable
S235
Panasonic Monitor 12" green w/sound
S99
AMOEK Daisey Wheel Printers 25CPS. . .. S499
SO Disk Drives for CBM & 64 .
. .... C.II

Written by M. L. Lesser, November 26, 1984
Compiled with IBM PC BASIC Compiler, v 1.00, switches INIEIO
(patches to May 1984 have been installed)

ATTENTION
Commodore User Groups

'TRAVESTY scans a standard ASCII text file and generates an n-order
simulation of its letter combinations. For order n, the relation of
' output to input is: ''Any pattern n characters long in the output has
' occurred somewhere in the input and at about the same frequency."
' If the verse flag is set, line-end symbols will be replaced by ''I':
' which will generate line ends when they occur in the output text.
' Otherwise, output lines will average 50 characters in length.
'The output will be displayed during operation and will be filed in
the standard ASCII file TRAVESTY DOC.
DEFINT F,I- N

DEFSTR O-Z

Price Break Through
C64 Modem Auto Dial/Auto Answer w/Free Software
100/S40
5D/S45
10/S56
Sample/S50
AMRAY Media Mate 5 holds 50 disks
100/S7.50 48/S775 24/S800 Sample/S8.95

8" DISK RIOT

'FLAG.B, FLAG.E, FLAG V, I, K, L,
'LETIER(), MAX. IN, MAXOUT, MAXPAT,
'NOUT, NPAT
'PASS, PATIERN, SOURCE, STRING,
'OUICHAR

DIM LETIER(124)
ON ERROR GOTO 5000
, Default values:
LET MAX.IN = 30000
LET MAX.PAT = 9

'Maximum input-string length
'Maximum scan-order length

' User input data:
RANDOMIZE
'Get randomizing seed
INPUT "Number of characters to be output"; MAX.OUT
0100 PRINT "Scan order (2 - " MAX.PAT 'j";
'Simulated repeat
INPUT N.PAT '
IF NPAT < 2 OR N.PAT > 9 THEN GOTO 100 'until
LET N,PAT = N.PAT -1
'Convenience correction
0200 INPUT "Name of input file"; SOURCE
'Error RESUME point
OPEN SOURCE FOR INPUT AS #1
Trap if no file
INPUT "Prose or verse"; PASS
IF LEFT$(PASS,1) = "V" OR LEFT$(PASS,1) = "v"_
THEN LET FLAGV = -1
'Set verse flag
' Scan input text, deleting unwanted symbols:
' (NOTE: If in verse mode, < SP > 's following line end will be deleted)
PRINT
WHILE NOT EOF(1)
'Read input file one
, character at a time
LET PASS = INPUT$(1,#1)
IF PASS < > CHR$(13)_
'Bug trap while
, displaying input
THEN PRINT PASS;
IF PASS = CHR$(13)_
'Change any < CR >
THEN LET PASS = ,,"
'to <NUL>
IF PASS = CHR$(10)_
'Change any < LF >
, to <SP>
THEN LET PASS = "":_
, or (if verse)
IF FLAGV_
, to special line end
THEN LET PASS
"I"
IF PASS = CHR$(9)_
'Change any < HT >
, to <SP>
THEN LET PASS = ""
(continued)

Maxell Sentinel BASF Wabash SS/DD
1000 S1.00
500 S11 0
100 S1.25

Commodore Close Outs
50% to 80% OFF
Comsense C64
Comclock C64
Comvoice C64
PromQueen C64 Programer
C64 Programming Aids by SM
SM Text
SM Adreva
SM Kit
SM ISM
ALLFOURONLY.

C.II
C.II
C.II
S121

... S34
· 524
S29
· 530

$99

c.~\ JUST ARRIVED
~" SUMICOM HI Ouality Daisy Wheel Printer
18 CPS OUME Print Wheels, Parallel Interface
13" Paper Width
Introductory DHer

S399

Software Close Out

for C64 Over 100 Titles
Up to 70% OFF
We carry full software lines by Electronic Arts,
Scholastic, Scarborough, PFS, Spinnaker, Baneries
Included and many others. If you don't see the program you
want listed, call our TOll-FREE order phone number
1-800-822-1211.

BUSINESS
Wordpro 3+
Microsoft MultiPlan
Dmniwrit/speller .
Bank Street Writer

EOUCA TlONAl

. 85 Agent USA.
69 Spell Diver
.45 Secret Flier.
.49 Kinder Compo

21
· 21
.... 14
20

ENTERTAINMENT
lode Runner.
Mind Proger

. . 26
20

Flight Simulator
2a"on.

41
.30

"~OO"O" "" 0,""

•

Line Man-Sal gam-8pm

COMPUTERS

CUSTOMER SERVICE

215·822·7727

800-822-1211
In PA

215-822-7727-

252 BETHLEHEM PIKE, COLMAR. PA 18915
JULY 1985 • 8 Y T E
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WHY WAlT FOR
ANSWERS FROM YOUR
IBM PC/AT/XT
NOW THERE'S

TRAVESTY REVISITED

MEGA-MATH@

Engineers. scientists and statisticians are
discovering the time saving capability of
New "Mega Math" II. A library of over 45
assembly language subroutines for fast
numeric calculations. up to 11 times faster
than your present compiler.
The pretested routines use the 8087 or
80287 coprocessor for optimum performance. The routines reduce development
time. code size and testing time,
"Mega Math" II Includes:
MATRIX OPERATIONS
VECTOR OPERATIONS
VECTOR SCALAR OPERATIONS
STATISTICAL OPERATIONS
FAST FOURIER TRANSFORM
CONVOLUTION
SOLUTION OF LINEAR EQUATIONS
The library is callable from Microsoft
Fortran. Basic. "C" and Pascal compilers.
Also IBM Professional Fortran and Macro
Assembler,
Get "Mega Math" II Performance for only

$299.00 (U.S.)
Also available is the "Mega Math" A.T.
"Booster". A single PC boord. designed to
reduce execution time in numeric processing
applications.
If your IBM AT is equipped with the 80287
coprocessor. the "Booster" will enhance its
performance by up to 50%,
PRICE

$349.00 (U.S.)

For increased performance of Mega Math
Routines. inquire about Micray's high performance flooting point processor for the IBM
AT or compatibles.

ELECTRONICS LTD.
(403) 250-1437
Bay 1. 4001A - 19 Street N.E,
Calgary. Alberta. Canada T2E 6X8

~.II
]JEAI,ER INQUIRIES WELC'OME

TRADEMARKS:
(IBM. PC/XT/AT)
INTERNATIONAL BUSINESS MACHINES
(MICROSOFT) MICROSOFT CORPORATION
(MEGA MATH) MICRAY
166
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61:
62:
63:
64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74
75:
76:
77
78:
79
80:
81
82:
83:
84:
85:
86:
87:
88
89
90:
91
92:
93:
94:
95
96
97:
98:
99:
100:
101
102
103:
104
105:
106:
107:
108:
109:
110:
111:
112
113:
114:
115
116
117:
118:
119:
120:
121:
122:

IF PASS < > "" AND PASS < > ""_
'Unless <SP> or <NUL>
THEN LET FLAG.B = 0
' reset blank flag
IF NOT FLAG.B_
'If "blank" flag clear
THEN LET STRING = STRING + PASS' add to string
IF (FLAGV AND PASS = ''1')'Set blank flag to
OR (PASS = "')_
' delete following
THEN LET FLAG.B = -1
' <SP> characters
IF LEN(STRING) > = MAX. IN_
'If full string
' break out of loop
THEN GOTO 300
WEND
'End of input loop
0300 LET STRING = STRING + LEFT$(STRING,N.PAT) 'End around
' Report string space usage and force garbage collection:
PRINT PRINT
PRINT "Input string contains" LEN(STRING) "bytes"
PRINT ''There are" FREe ') "bytes remaining in string space"
CLOSE #1
PRINT PRINT
' Open output file:
OPEN ''TRAVESTY DOC" FOR OUTPUT AS #2
' Initial pattern:
LET PATTERN = LEFT$(STRING,N.PAT)
PRINT PATTERN;
PRINT #2, PATTERN;
LET NOUT = N.PAT
0400
'Start of major "repeat until" loop
'Clear letter array (this compiler doesn't have ERASE):
FOR K = 0 TO 124
LET LETTER(K) = 0
NEXT K
' Match current pattern:
LET I = INSTR(STRING,PATTERN)
WHILE I > 0 AND I < = LEN(STRING) - N.PAT 'Don't run off end
LET PASS = MID$(STRING,I + N.PAT,1) 'Next character
LET LETTER(O) = LETTER(O) + 1
'Update total count
LET K = ASC(PASS)
LET LETTER(K) = LETTER(K) + 1
'Update character count
LET I = INSTR(I + 1,STRING,PATTERN) 'For next match
And around again
WEND
'Choose next output letter based on use frequency:
LET L = INT(1 + LETTER(O) • RND)
'Random-choice index
FOR K = 32 TO 124
'Scan the letter array
LET L = L - LETTER(K)
IF L < = 0_
'This is it
THEN LET OUTCHAR = CHR$(K):_
GOTO 500
'Break out of loop
NEXT K
0500 'Housekeeping for output character:
LET N.OUT = N.OUT + 1
'Increment count
IF N.OUT MOD 50 = 0_
'If average line length
THEN LET FLAG.E = - 1
' set "line-end" flag
' Establish next pattern:
LET PATTERN = MID$(PATTERN,2) + OUTCHAR
' Display and store character found:
IF NOT (FLAGV AND OUTCHAR = ''1')THEN PRINT OUTCHAR;:_
PRINT #2, OUTCHAR;
'Check for line break:
IF (FLAGV AND OUTCHAR = ''1')Verse line end
OR (FLAG.E AND OUTCHAR = "')_
'Force line end
THEN PRINT_
' Display <EOL>
PRINT #2,:_
' File <EOL>
LET FLAG.E = 0:_
'Reset forced-end flag
(continued)

Because Codex just came
out with a modem that over,
comestheinadequac~sofphone

Anybody who's ever sent data
over phone lines knows the problems
it can present.
Information gets mumble,
jumbled. $4,000 invoices become
$40,000 invoices. And soon your
company's lost a pretty penny over
some modem foul,up.
Well, now you can say good,by
to all that.

line performance.
(Codex, as your friends in
data processing will tell you, is
the industry's acknowledged
leader in state,of,the,art
products, in service, in just about
everything that has to do with
networking.)
The Codex error,correcting
pc modem is a serious business
modem.
It gives you data trans,
missions more than 10,000 times
more reliable than most
other modems. Over anybody's
phone lines.
A sophisticated error,
correction system called MNpTM
detects breakdowns in phone
line performance and retransmits
data. And the beauty is all
this happens without you ever
knowing it.
Just think. Data you
can trust.
Now don't you feel better
about those crazy phone lines?
If you're a data
communications manager responsible
for purchasing modems,
call 800..426..1212. Extension 225.
Or write Codex Corporation,
Department
707,225,
20 Cabot
Boulevard,
Mansfield,
MA02048.

"'MNP is a trademark of Microcom, Inc. ClCopyright 1985 Codex Corp.

At N CC, see us at the Motorola Information Systems booth #5541.

cod"V

~

®

MOTOROLA
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TRAVESTY REVISITED

123
124:
125
126
127:
128:
129
130:
131:
132:
133
134:
135:
136
137:
138:

IF FLAG.v AND OUTCHAR = ""_ 'Forced verse break
THEN PRINT SPACE$(5);:_ ' indents next line
PRINT #2, SPACE$(5);
'Emergency exit
IF INKEY$ = CHR$(3) THEN END
' Check for end of output:
IF N.OUT < MAX.OUT OR OUTCHAR < > ""_
THEN GOTO 400
'End of major loop
END
5000 'Error trap (on "File not found" or "Bad filename'):
IF ERR = 53 OR ERR = 64_
THEN PRINT CHR$(34) SOURCE CHR$(34) " does not exist. ";:_
PRINT "Try again":_
RESUME 200
ON ERROR GOTO 0
' End of source code

because I included error trapping,
and the /0 switch causes linking to the
stand-alone support library-resulting
in a smaller run-time program with
more string space.
If you select the verse option (lines
44-45), the input parsing routine

(lines 46-71) will substitute the vertical-line separator for the DOS (disk
operating system) ASCII (American
Standard Code for Information interchange) text EOL (end of line) symbol.
ICRLFI. Consequently, you can run
either a verse or prose travesty from

the same input file.
Each character of the input file is
displayed as it is scanned. Then, if it
is valid, it is concatenated to the end
of STRING, the string variable. A twoline subterfuge in lines 51-52 is included to get around a bug in the IBM
PC BASIC that treats either CHR$(13)
or CHR$(10) as an EOL symbol when
printing. Without it. the program
would display an extra blank row after
the end of every input line.
I have somewhat arbitrarily set the
maximum input-string length (after
compression) at 30,000 bytes. Both
the string length and the remaining
string space are displayed as part of
the run (lines 74-75), so you can adjust MAX.IN for your system size.
Because of the way STRING is built.
the total string space must be slightly greater than twice the length of
STRING. If you have enough memory,
the full 64K-byte data segment will

Last year the experts tested
thetop-of-the-line
Toshiba 3-in-One" printer.
Here's what they said.
"When Toshiba America called to see
if there were problems testing their printers,
I responded, 'You bet-I can't get the P1351
off Bill Machrones desk long enough to get
its picture taken!' Its that good"
.
(Bill Machrone is the
editor of PC Magazine.)

PC MagaZine
November 27, 1984

"It is setting new standards for quality and
performance in the dot matrix arena"
Computers & Electronics Magazine
November 1984
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TRAVESTY REVISITED

allow about 62,000 bytes of string
space. Since the code segment is just
under 18K bytes, you will have a full
data segment if you have at least 82 K
bytes of available memory.
Output is quite fast. almost as fast
as input. The scan loop (lines 92-98)
uses BASICs built-in INSTR() function
to find all the occurrences of the
desired pattern in the input STRING.
Each "next character" is both displayed and written to the file TRAVESTY, DOC on the disk in the default
drive.
While playing with my program, I
found that an order-4 scan was the
most interesting to use. Shorter patterns produced mostly nonsense:
longer patterns repeated large chunks
of the original input.
The whole mood of a piece can be
modified by changing the randomizer
seed. For example, the heroic joy of
Lewis Carroll's "Jabberwocky" can be

, Initial line-end at a time
INPUT
")_ 'Rand arountil" long input of loop
END :And
one
LET PASS, PASS = " " "_
THEN PRINT STRINT PASS,1)
'Next patterse break output character next major
"Bad index
FOR (PAT,
'OUTCHAR;:_

GOTO 124
LET
N.OUTPUT AS ••••••••••
, or <NUL>
IF L = "
'LET

Figure 2: An order-4 verse scan

of the

program's own source code.

converted to tragedy (see figure I).
As one might expect. Travesty is at
its best when dealing with the soul of

the computer. Figure 2 shows a travesty (in verse form) of its own source
code. _

"
I

a

" say
inewhat they will
its
-

The New Toshiba P351 3-in-One printer. They could
say that inside the sleek new Toshiba P351 you'll find the
ultimate 3-in-One printer. Because it offers a combination of:
Letter-quality printing. Perfectly translated graphics.
And speed, (100 cps letter, And draft speed improved to
288 cps.)
They could say you'll appreciate the 24-pin dot matrix
head that gives the P351 its exemplary letter and graphic
quality
They could say the new P351 gives you an almost
unlimited number of ways to express yourself. With both
downloadable software fonts and new plug-in font
cartridges.

And they could say the new P351 is not
only the best looking printer in the $1,000 to $2,000 range
But also the most reliable,
Of course, we're not putting words in their mouths,
Just the ultimate 3-in-One printer in their hands. And yours.
For complete information call 1-800-457-7777,
Operator 32.

In lbuch with Tomorrow

TOSHIBA

TOSHIBA AMERICA. INC. Inlormation Systems Division

Inquiry 357

JULY 1985 • B Y T E

169

P·R·O·G·R·A·M·M·I·N·G

I·N·S·I·G·H·T

REAL~NUMBER

FORMATTING ON
YOUR APPLE
BY BRENT DAVIDUCK

This subroutine lets you specify the decimal
length of any real number
IF YOU HAVE EVER written a BASIC
program to format real numbers, you
probably know your program can
become cumbersome and its run time
intolerably slow. (A real number may
include a fractional portion. such as
314.) The machine-language subroutine described here uses only 116
bytes of memory and allows you to
specify the decimal length of any real
number.
If you have worked with FORTRAN,
you may have used a statement that
looked something like 100 FORMAT(F5.2). This statement formats a
real number with a total length of five
characters: two digits before the
decimal. the decimal point. and two
digits folloWing the decimal. The
BASIC program in listing I uses a
similar syntax in line 90. The total
length of the number is in the variable
L; the number of decimal places is in
the variable D. These parameters are
then passed to the Format subroutine,
listing 3, by line 10 of listing I. (Note:
The POKE statements must be present if you intend to use the ampersand. "&".)
To begin. you must determine the
Inquiry 389 for End-Users.
-Inquiry 390 for DEALERS ONLY.

maximum length of any number that
the program will handle. Let's say the
subroutine must handle numbers as
large as 9999.99. You will want L to
equal 7 and D to equal 2. As an example. the number to be formatted
(N) will be 123.8765. Once the parameters have been passed to the subroutine, here's what takes place. IEditor's

note: Unless otherwise specified. all addresses
are in hexadecimal. I
I. The number in N is converted to an
ASCII (American Standard Code for
Information Interchange) string: 31 32
33 2E 38 37 36 35 00.
2. The number of digits before and
after the decimal point are counted.
including the decimal place, and they
are subtracted from the number's
total allowable length. The result is the
number of leading spaces to be left
blank preceding the number.
3. For the above example. a single
space is followed by the numbers
before the decimal point. the decimal
point. and the number of places after
the decimal point. giving the number
123.87. If in this example you want to
produce rounded results, add a

rounding constant to the number you
are passing: L.D.N + 0.005.
Since Applesoft BASIC cannot print
a number with a length greater than
IS. the subroutine in listing I will give
you an 71 LLEGAL QUANTITY ERROR if you pass a length greater than
this. The same error message is given
if the number of places folloWing the
decimal point is less than I or greater
than 8. Also. trying to print a number
that contains a length greater than the
length parameter passed will cause an
71LLEGAL QUANTITY ERROR.
OTHER NOTES

Thble I lists all the ROM (read-only
memory) routines used in the program and their function. You can
either use the monitor to enter the
machine-language routine at location
300 from the dump of the Format
subroutine in listing 2 or assemble
and load the assembly-language rou(continued)

Brent Daviduck (311 Silverthorn Way NW,
Calgary, Alberta T3B 4E8. Canada) is a
student at the Southern Alberta Institute of
Technology.
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$255

FORMATTING

MODEM SMARTCAT
+ 1200 w/MITE

$79 $669
HH DRIVE

JUKI 6300

Listing I: This BASIC program will let you test the Format subroutine. You
must specify the length of your number and the number of decimal places to be
used.

$149
PARADISE

PRINTERS • PLOTTERS
CITIZEN
MSP-,O l60cps ..

$279

MSP-15 l60cps .
.. .. ......••••••.
C. ITOH (Alleman, Epson Exacts) .
.

389
CALL
LOW
$729

EPSON (All Mode's) .
ENTER (Sweel-P 6 Pen PloHer, HP Camp) .
JUKI (Leiter Quality)

6'00 .
6300 40cps .

$372

880 l00eps.

$189

669
LEGEND (Sqr 001. Head w/Llfe Time Warr EPSON Camp)
1080 140cps .

10
20
30
40
50
60
70
80
90
100

HOME: POKE 1014,0 : POKE 1015,3
INPUT "Number of loops: ";E
INPUT "Format length: ";L
INPUT "Decimal places: "0
PRINTPRINT
PRINT "Unformatted: "; TAB(25);"Formatted:"
FOR X = 1 TO E
N = RND(l) • (RND(1)"500)
PRINT N; TAB(24);: & L,D,N PRINT
NEXT

229

1380 l60cps (IBM) .

259

1385 160cps 15" (IBM) .

319

SILVER REED (Letler Ou""y)
$229
274
389
LOW
LOW

EX?4OQ .

EXP500 .
EXP550 .
EXP77036cps .

TOSHIBA (1340. '351) .

MODEMS • MONITORS • DRIVES
ANCHOR AUTOMATION
... ..... ....

Volksmodem 12 (1200 Baud) ..
Express 1200 (HAYES EXKt).

HAYES (1200. 12008) .
NOVATION (HAYES Comp",blel
Smarteat- 2400 IBM & MAC.
Smarteat- 1200 w/Mlte IBM.

$169
255
.. .. CALL

. .. _.........•.

S499
265

TAXAN (122. 42OL)
116 Amber.

220 14" .....
420 RGB IBM HI·RES w/cable ..............••.
425 AGB IBM HI-RES ............•.

440 RGB IBM ULTRA HI-RES _. _. _•••••••••••••• _
PRINCETON GRAPHICS .
DRIVES (E-Z Ins,.II)
5 25 hh/ds/dd 18M.
Controller Card (w/dnve only)
10 Meg HD PC ..................••
20 Meg HD PC.
. .........••
20 Meg HD AT.
Macintosh 10 Meg HD
.
35 ds/dd MAC Dnve Ext

S115
234
379
399
513
LOW
S 79
69
544
699
599
1049
350

COMPUTERS • CARDS • CHIPS
IBM SYSTEMS (S,.rt @ $'5001
LEADING EDGE
.......................•••...••..
MAC's
NEC
. ..
APC "' ...................•.....•
8401 ..
820' .
..
.
AC or BATTERY Adaptor ..........••
RAM 32K
..................•••.
PANASONIC (SR Partner)
...
PARADISE
Modular Graphics Card ............••
5-Pack .........................••.
Parallel or Senal Pon .
RAM 64K 150 NSEC ..

CALL
CALL
CALL
CALL
LOW
$279
17
199
CALL
$259
149
65
LOW

SOFTWARE • DISKETTES
AUTO CA D (Software. Dtgltlzers. Ploners)
CPA+ (Fo, LOTUS 1-2-3) GL. AP. AR. PR .
ENABLE. .

1-2-3.

CALL
$350
$322
$289
$390

..........................

SYMFONY
MICROPRO
'NordStar .
'NordStar Professional ..
'NordStar 2000 _
WordStar 2000' .
MAXELL & OTHERS (100 OTYIIBM. MAC. HP.

S169
225
235
285
LOW

Please make checks payable to: M.H.!.
5021 N. 20th Street # 10261
Phoenix. AZ 85064

ORDER LINE 1-800-428-7979
Other Information: (602) 890-0596

IE-":f'"'I

* WE BUY *

SURPLUS GOODS

~

~

Prices reflect 3-5% Cash Discount. Shipping on most items
S8.OO. Prices and availability subject to change without
notice. Send cashier's check or money order
All
other checks delay shipping 2 weeks.
ADD .185
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Table I: A list of the ROM routines used in the Format subroutine.
SDD67-Converts an expression to a floating-point number stored in locations 9D to
A3. This routine lets you pass a variable. variable expression. or simple number to
your machine-language subroutine: & 7.2.123.8765.
SE6FD-Converts the number stored in locations 9D to A3 to a single-byte number
in the X register. If the number is less than 0 or greater than 255. an ?ILLEGAL
QUANTITY ERROR is printed. The routine will then return to the Applesoft BASIC
prompt.
SDEBE-Checks for a comma. If one is not found. ?SYNTAX ERROR is printed.
followed by a return to the Applesoft BASIC prompt.
SED34-Converts the number stored in locations 9D to A3 to an ASCII string that is
stored starting at location 0100 on.
SE199-This routine will print ?ILLEGAL QUANTITY ERROR and return to the
Applesoft BASIC prompt.
SF94a-Prints the number of spaces in the X register.
SDB5C-Prints the character in the A register.

Listing 2: A dump of the Format subroutine will let you check the values you
have stored in memory.
]CALL-151
"300.373
030003080310031803200328033003380340034803500358036003680370-

20
90
BE
EO
86
20
01
08
AA
F9
FO
DB
DB
5C
88

67
03
DE
09
07
34
FO
AS
CA
A4
OA
E8
A9
DB
10

DO
20
20
BO
20
ED
04
06
FO
07
C9
DO
30
E8
F4

20
99
67
EE
BE
A2
C9
38
05
A2
2E
Fl
88
BD
60

FB
E1
DO
EO
DE
FF
2E
E5
30
00
FO
A9
10
00

E6
86
20
00
20
E8
DO
07
C4
BD
11
2E
F8
01

EO
06
FB
FO
67
BD
F6
E5
20
00
20
20
60
FO

10
20
E6
EA
DD
00
86
08
4A
01
5C
5C
20
Fl

Inquiry 32

FORMATTING

Available, Reliable,
Affordable Solutions
for Computerization
Little Board T"'/186 .. $499 (~~~)
Single Board 16-Bit Computer
with SCSI/PLUS'· Bus

Listing 3: The Format subroutine rounds any real number to a specified decimal
place. All you have to do is supply the parameters.
ORG
JSR
JSR
CPX
BCC
JSR
STX
JSR
JSR
JSR
CPX
BCS
CPX
BEQ
STX
JSR
JSR
JSR
LOX
INX
LOA
BEQ
CMP
BNE
STX
LOA
SEC
SBC
SBC
TAX
OEX
BEQ
BMI
JSR
LOY
LOX
LOA
BEQ
CMP
BEQ
JSR
INX
BNE
LOA
JSR
LOA
DEY
BPL
.RTS
JSR
INX
LOA
BEQ
DEY
BPL
RTS

$300
$0067
$E6FB
#$10
$0300
$E199
$06
$OEBE
$0067
$E6FB
#$09
$030A
#$00
$030A
$07
$OEBE
$0067
$ED34
#$FF
$0100,X
$0337
#$2E
$0320
$08
$06
$07
$08

$0349
$030A
$F94A
$07
#$00
$0100,X
$035C
#$2E
$0367
$OB5C
$0340
#$2E
$OB5C
#$30
$035E
$OB5C
$0100,X
$0361
$0367

;Get the format length
;Convert format length to single byte in X register
;Is the length greater than or equal to 16?
; No... continue on
;Print ?ILLEGAL QUANTITY ERROR, go to Applesoft
;Store the format length
;Check for a comma (,)
;Get the number of places following the decimal
;Convert to a single byte in the X register
;Is the number of decimal places greater than 8?
; Yes... go print error
;Is the number of decimal places equal to O?
; Yes... go print error
;Store number of decimal places
;Check for comma (,)
;Get the number to be formatted, store at $90 to $A3
;Convert number to an ASCII string starting at $0100
;Initialize X as index
;Increment index
;Get an ASCII character
;End of string? Yes... go calculate leading spaces
;Found a decimal point?
; No... continue counting
;Store number of characters before decimal point
;Get the format length
;Subtract from the length, the number of
; places after the decimal and the number of
; characters in front of the decimal
;Store the result in X and decrement to
; allow for the decimal point
;If equal to 0 continue on..
;If less than 0 go print error
;Print number of spaces in the X register
;Get back number of decimal places in the Y register
;Initialize X as index
;Get an ASCII character
;If end of string go print the decimal point
;Is character a decimal point?
; Yes... go print number of places after decimal
;Print the character in the A register
;Increment index to point to next ASCII character
;Go get next character
;Load A register with ASCII value for decimal point
;Print the decimal point
;Load A register with ASCII value for a zero (0)
;Oecrement number of decimal places to be printed
;Continue printing decimal places until done
;Return to calling routine
;Print the decimal point
;Increment index to point to next ASCII character
;Get an ASCII character
;If end of string go finish printing
;Oecrement number of decimal places to be printed
;Continue printing decimal places until done
;Return to calling routine

tine of listing 3. If you don't feel like
typing them in, the assembly-language routine and the BASIC program

• Data and file compatible with IBM PC
• Three times the COMPUTING POWER of a PC
• Boots PC-DOS 2.10, 3.00
• Runs most MS-DOS generic software
• Mounts directly to a 5-1/4 inch disk drive
• Includes: B MHz 80186 CPU, 128K or 512K
RAM, 16K-128K EPROM, 2 RS232C serial
Ports, Centronics Printer Port, Floppy Disk
Controller, SCSI/PLUS'· Multi-Master bus for:
hard disk / networking / I/O expansion
• Available with 512K RAM

Little BoardT"'/PLUS ...

$349

Single Board 64K CP/M Computer
with SCSI/PLUS'· Bus

same as UttJe Board/l86 except:
• 4 MHz ZBOA (8.oit) CPU • 64K RAM,
o4K to 16K EPROM • CP/M 2.2 included

Little BoardT'" (or~i~al) now $289
same as UttJe Board/PLUS
except no SCSI, o4K EPROM

Bookshelf'" Series
Cost Effective, Compact, Versatile
computer systems
Choice of UttJe Board
CPUs, 1 or 2 noppy drives
(48 or 96 tpi); 10MS
internal hard disk option.
6 YI' high, 7 Yo' wide,
lOY,' deep, 12YI Ibs.

DISTRIBUTORS
Argentina-factorial, SA.
1-41-0018
Australia-ASP Microcomputers . . . . .. 613-S~28
8elgium<:entre EJectronique I..empereur .. 041-23-45-41
(604) 98b-5447
Canada-Electronic Sales Assoc
Denmar1<-Danbit
03-66-20-20
Englan~antSystems
01-S34-31S8
Finland-Symmetric OY .....•..•... 3S8-{)-S8S-322
France-EGAl+ ...........•........ 1-502-1800
Israel-Alpha Terminals .....•.••...... 03-491695
Spain-Xenios Informatica ......•..... 3-593-Q822
Sweden-AS AKTA
08-54-20-20
USA:
CALl ~O
IBM is a registered trademar1< of Intl. Bus. MlICh.
MS-DOS is a registered trademar1< of Microsoft.
ZSOA is a registered trademar1< of Zilog, Inc.
CP/M is a registered trademar1< of Digillli Research.

can be downloaded from BYTEnet
Listings at (617) 861-9774 as Format.bas and Format.asm. _
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Discover the most powerful

The IBM
Personal Computer AT,
Hold on to your hat.
The IBM Personal Computer AT (for Advanced
Technology) is based on the advanced 80286 16-bit
microprocessor. This remarkable computer will
run many of the programs written for the IBM PC,
up to three times faster. You'll be able to recalculate
large spreadsheets in seconds and retrieve files in a
flash. And it's ideal for IBM TopView, the new kind of
software program that lets you run and "window"
several other programs at once.
The IBM Personal Computer AT has got the
power (and price) to surprise you. In many ways.

Compatibility, expandability,
networking too,
With the IBM Disk Operating System, the IBM
Personal Computer AT can use many programs
from the fastest-growing library in the personal
computer software industry.
The IBM Personal Computer AT is also available
with up to 3 million bytes of user memory to run
multiuser, multitasking operating systems such
as XENIX™. Volume upon volume of information is
available at your fingertips. You can customize
your system to store up to 20,000 pages of information at one time. And its keyboard helps you use
all of this computing power more easily.
This member of the IBM PC Family is a powerful
stand-alone computer that can also be both the
174
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primary file server and a station on your network.
With the IBM PC Network (which is so easy to

,-----------------------------1
IBM Personal Computer AT Specifications

User Memory
256KB-3MB'
Microprocessor
16/24-bit 80286'
Real and protected modes'
Auxiliary Memory
1.2MB and 360KB diskette
drives'
20MB fixed disk drive'
41.2MB maximum auxiliary
memory'
Keyboard
Enlarged enter and shift keys
84 keys
lO-loot cord'
Caps lock, num lock and scroll
lock indicators
Display Screen
IBM Monochrome and Color
Displays
Operating Systems
I DOS 3.0, XENIX~ PC/IX 1.1

I

Diagnostics
Power-on self-testing'
Parity checking'
CMOS configuration table with
battery backup'
Languages
BASIC, Pascal, FORTRAN, APL,
Macro Assembler, COBOL
Printers
Supports attachment of serial
and parallel devices
Permanent Memory
(ROM) 64KB
Clock/calendar with battery'
Color/Graphics
Text Mode
Graphics Mode
Communications
RS-232-C interface
Networking
High-performance, high-capacity
station on the IBM PC Network'

I

I
I
I
:
I

I

~-----~~~~~~~~~~~~~~~~~~~-----~

connect you can do it yourself), the IBM Personal
Computer AT can share information with IBM PCs,
PC/XTs and IBM Portable PCs.

Get a hands-on, hats-off
demonstration,
The IBM Personal Computer AT has the powe)~
compatibility and expandability many PC users
need, at a very appealing price.
For more information contact your authorized
IBM PC dealer, IBM Product Center or IBM
marketing representative. For a store near you
call 1-800-447-4700. In Alaska or Hawaii call
1-800-447-0890. ~ : ::§~~ (!)
Inquiry 177

personal computer IBM has ever made.

Little Tramp character licensed by Bubbles Inc., S.a.

.

XENIX1M is a regIstered trademark of Microsoft Corporation.
UNIX is a trademark of AT& T Bell Laboratories. PC/IX is based on UNIX System III. which is
licensed 10 IBM by AT& T Technologies. Inc. Developed for IBM by INTERACTIVE Systems Corp.
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Computers
and Space
UPDATING THE OLDEST SCIENCE

by Russell M. Genet

179

MICROCOMPUTERS IN NASA's SIR-B

by Richard Wilton. . . . . . . . . . . . .

. 192

COMET LINES IN FORTRAN

by David S. Dixon. . . . . . . . . .

. ... 203

TRACKING EARTH SATELLITES

by E. H. Weiss. . . . . . .

. 215

AUTOMATING A TELESCOPE

by Louis J. Boyd. .

.

227

ASTRONOMICAL COMPUTING WITH MICROS

by Richard BochonFw and William T Peters. 239
ASTRONOMY SOURCES
AN ASTRONOMY GLOSSARY

244
245

ASTRONOMY IS UNIOUE among the physical sciences in that it continues
to benefit from the discoveries and observations of serious amateurs. The
cost of instrumentation necessary to participate in astronomy is still relatively modest. so you don't need the support of a major research institute to
come aboard. Of course, huge reflector telescopes and phased-array radio
telescopes are beyond the reach of individuals. But a lot of scientifically significant original research can be performed on equipment that is within the price
range of serious amateurs. And the microcomputer revolution is expanding
the reach of this low-end equipment.
In this issue, we take a look at some of the ways that microcomputers are
used in astronomy and space exploration. We begin with a "Who's who" of
astronomy by Russell Genet. codirector of the Fairborn Observatory. He seems
to know everyone involved in astronomy and was instrumental in putting this
issue together. He mentions a number of professional astronomers who are
looking for assistance in their research. For example, Fred Franklin of the Harvard Smithsonian Center for Astrophysics is seeking amateur astronomers from
all over the world to aid in his study of Jupiter's moons. If you are looking
for ways to use your telescope to advance the science, this article is a very
good place to start your search.
In part. we decided to do an astronomy issue because of the impending
return of Halley's comet. So, of course, we have articles on tracking the comet.
David Dixon's article discusses the Encke method of calculating ephemerides.
He includes a FORTRAN program that can be used for comets, including
Halley's (for which he gives the necessary orbital elements), and for asteroids.
E. H. Weiss discusses refinements to the Encke method that improve the level
of precision substantially. His sample BASIC program tracks space vehicles
in earth orbit. but his discussion of the methodology will allow you to switch
coordinate systems to solar orbits if you are so inclined.
We couldn't have an issue on astronomy without including a FORTH article.
Richard Wilton, from Laboratory Microsystems Inc. (the PC/FORTH people).
discusses his company's work designing a local-area network for the Jet Propulsion Laboratory. The LAN was used for real-time analysis of imaging radar
data from the space shuttle. Be sure to read the captions to the imaging radar
pictures; they'll give you a good idea of the uses of such technology.
Louis Boyd is the other codirector of Fairborn Observatory. He writes about
automating an observatory, from telescope control to opening the observatory
at night and selecting what to observe. He also reports on some of the original
research performed at the Fairborn Observatory with its automated telescope.
Astronomy covers a lot of territory. lWo things that will come in handy when
you're exploring the universe are a portable computer and a good library.
An article by Richard Bochonko and William Peters suggests some of the better books available in astronomy. You'll find three articles elsewhere in the
issue that discuss subjects related to portable computers-a review of the TI
Pro-Lite, a preview of the GRiDCase, and a feature on LCD technology.
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Gold Hill Computers brings the language of
Artificial Intelligence to Your Personal Computer:
Why every Computer Professional
should know COMMON LISP.
You know how frustrating it is to
deal with programs that are stupid and
inflexible like those buried inside
automated bank teller machines and
airline reservation systems. You also
know how frustrating it is to engineer
solutions to today's informationprocessing problems with languages
designed mainly for number crunching.
It doesn't have to be this way.
Programs based on the ideas of
Artificial Intelligence and implemented
in COMMON LISP can be intelligent, flexible, and human-like. When you use
COMMON LISP in combination with
artificial intelligence techniques, you
will be able to solve problems you
could never solve before. You will be
able to write powerful programs that
can accommodate naive computer
users who want intelligible answers
to questions quickly.
The best way to get started is to buy
GOLDEN COMMON LISP'," the first COMMON
LIsp for personal computers.
GOLDEN COMMON LISP:
The AI Tutor
GOLDEN COMMON LISP makes it easy
for you to learn to use COMMON LISP, on
your personal computer, by yourself,
at your own pace. The San Marco LISP
Explorer;" a WOO-frame interactive software slide show developed by Patrick H.
Winston and San Marco Associates,
takes you through COMMON LISP and
eXCiting artificial intelligence applications like expert systems, intelligent
data-access systems, and natural
language interfaces.

i

GOLDE 1 COMMON LISP requires an
IBM, PC XT, PC AT, or 100% IBM PC
compatible computer with 512K bytes
of memory and PC-DOS 2.0 or higher.
More memory is recommended for
applications development.
ORDER GCLISP TODAY using
the coupon below. Or call our Sales
Department at:

617-492-2071
!Gold Hill computers- 163 Harvard Street
Cambridge, MA 02139

GOLDEN COMMON LISP: The
Complete LI P Environment
The GOLDEN COMMON LISP
package includes:
• the GCLlsP interpreter
• the GMACS editor
• the San Marco LISP Explorer
• the On-line Help system
• LISP, 2nd edition by Winston
and Horn
• the COMMON LISP Reference Manual
by Steele
• the GOLDEN COMMON LISP User's
Manual

-

~8~

I

I
I
I

Name
:T:itl:e::::=====================
Department
"O':::rg::':a""n'=iza::::t""'io""n---------Address
/

Phone

GOLDEN COMMON LISP: The
Powertool for Personal Computing
GOLDEN COMMON LISP is an extensive
subset of COMMO LISP, supporting more
than 400 LISP primitives. Advanced
features of GOLDEN COMMON LISP include
co-routines for multi-tasking, macros for
code clarity, streams for I/O, closures
for object-centered programming,
and multiple-value-returning functions
for efficiency.

/

II
I
I
I
I

Type of computer
o Enclosed is a check to Gold Hill
Computers for GCLlsP.
o Please bill myD MasterCard 0 VISA card.
/
/
Expiration Date

Card iI

Signature
Qualllity Description Unit Price Total Price

I

I

GOLDEN
COMMON
Lisp

I

$495

Subtotal
MA residents add 5% Sales Tax
Total Amount
We welcome inquiries about volume discounts, dealer discounts, and educational
discounts for univerSity-affiliated purchasers.
IL0 Please send me more information
I
~
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163 Harvard Street, Cambridge, Massachusetts 02139
Inquiry 161
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UPDATING THE
OLDEST SCIENCE
BY RUSSELL

M.

GENET

Astronomers are using microcomputers
in a variety of applications
IN THE PAST FIVE YEARS, microcomputers have had a revolutionary impact on astronomy, the oldest of the
sciences. The revolution has, perhaps,
been most visible in the area of optical astronomy at smaller observatories. This is not surprising, since it is
the young hackers at small colleges
and amateur observatories who have
most quickly embraced microcomputers with the greatest effect. We
begin with that most traditional task
in astronomy, computations.
ASTRONOMICAL COMPUTATIONS

At the very beginnings of civilization,
astronomical calculations were made
to predict the lunar cycles and
seasons and-somewhat crudelyeclipses of the sun. The positions of
the planets, appropriately called "the
wanderers" by the Greeks, were somewhat more difficult to predict. although
Claudius
Ptolemaeus
(Ptolemy). a Greek living in Alexandria, had by A.D. 140 devised a rather
complex but fairly accurate method
of mathematical prediction. Nicolaus
Copernicus (1473-1543) devised a
sun-centered model that. while no
more accurate, was conceptually
more appealing. Based on unusually

accurate observations of Mars made
by the Danish nobleman lYcho Brahe
(1546-\601), Johannes Kepler (157\1630) was able to establish, after
years of laborious hand calculations,
that the orbit of Mars was an ellipse
with the sun at one of the foci. It did
not take Isaac Newton (1642-1727)
long to generalize this to the motion
of all objects great and small. and
astronomical calculations came into
their own.
As the major astronomical observatories were established, each initiated its own computer division. The
computer division was often housed
in a single large room filled with work
tables and the computers-the people
who made the mathematical calculations. An astronomer or mathematician was in charge. When logarithms
were devised, one of their first applications, via detailed tables, was
astronomical calculations, and when
the mechanical Friden calculators
became available, they too were applied to astronomical calculations by
the roomful. Mainframe digital computers were applied to this natural
arena, and when microcomputers appeared, they too were quickly put to
use by astronomers. While some

older astronomers miss the smoothly
clicking Fridens, digital computersespecially microcomputers-have
made astronomical computations affordable to all observatories. The
tiniest college or amateur observatory
can, with an IBM Pc. an Apple II. or
even a Commodore VIC-20, make
more calculations in an hour than a
roomful of people and Friden calculators could in a week, or Johannes
Kepler or Isaac Newton in an entire
lifetime. And just what is this newfound power at smaller observatories
being applied to?
Some microcomputer-based computations are the traditional astronomical tasks, such as conversion from
Gregorian to Julian calendar date,
conversion from civil to sidereal time,
and determining times for the rising
and setting of the sun and moon.
Thanks to formulas in the Almanac for
Computers, quite precise predictions of
planetary positions can be easily
made by microcomputers in a flash.
(For a list of books and periodicals
mentioned in this and other articles,
(continued)

Russell M. Genet (629 North 30th St.,
Phoenix, AZ 85008) is codirector of the Fairborn Observatory.
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see the "Astronomy Sources" text box
on page 244) Certainly Jean Meeus,
Vereniging voor Sterrenkunde,
Belgium, is widely recognized as an
expert in various positional calculations. Determining the orbital equations for asteroids and comets from
just a few observations has always
been tricky business. Carl Friedrich

Gauss (1777-1855) put such determinations on a sound mathematical
footing when he invented the "least
squares" method to make such
astronomical calculations more accurate. Today's expert is Brian G.
Marsden, an astronomer at the Harvard Smithsonian Center for Astrophysics, and it is to him that observa-

FURTHER CONTACTS
Thomas Borlik
7239 North Butler Ave.
Indianapolis. IN 46250
David Dunham
COMPUTER SCIENCE CORP.
8728 Colesville Rd.
Silver Spring. MD 20910
David S. Evans
DEPARTMENT OF ASTRONOMY
UNIVERSITY OF TEXAS
Austin, TX 78712
Fred A. Franklin
HARVARD SMITHSONIAN CENTER
FOR ASTROPHYSICS
60 Garden St
Cambridge, MA 02138
Robert E. Fried
BRAESIDE OBSERVATORY
POB 906
Flagstaff. AZ 86002
Douglas S. Hall
DYER OBSERVATORY
VANDERBILT UNIVERSITY
Nashville, TN 37235
William Herbst
VAN VLECK OBSERVATORY
WESLEYAN UNIVERSITY
Middletown, CT 06457
R. Kent Honeycutt
ASTRONOMY DEPARTMENT
INDIANA UNIVERSITY
Swain Hall West
Bloomington. IN 47401

Mercedes jaschek
CENTRE DE DONNEES STELLAIRES
J J rue de Universite
F-67000
Strasbourg. France
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Brian G. Marsden
HARVARD SMITHSONIAN CENTER
FOR ASTROPHYSICS
60 Garden St
Cambridge, MA 02138
R. Edward Nather
DEPARTMENT OF ASTRONOMY
UNIVERSITY OF TEXAS
Austin, TX 78712
Tim Persinger
DEPARTMENT OF ASTRONOMY
VANDERBILT UNIVERSITY
Nashville. TN 37235
Manfred Stoll
INSTITUTE FOR ASTRONOMY
UNIVERSITY OF VIENNA
Vienna, Austria
Mark Trueblood. Director
WINER MOBILE OBSERVATORY
J 09 J 2 Broad Green Terrace
Potomac, MD 20854
Wayne H. Warren jr.
ASTRONOMICAL DATA CENTER
NASA-GODDARD SPACE FLIGHT
CENTER
Code 601
Greenbelt MD 20771
Nathaniel M. White
loWELL OBSERVATORY
POB 1269
Flagstaff, AZ 86002
Michael Zeilik II
DEPARTMENT OF PHYSICS AND
ASTRONOMY
UNIVERSITY OF NEW MEXICO
Albuquerque. NM 87131

tions on newly discovered comets (or
newly reappearing ones such as
Halley's) are reported (See the "Further Contacts" text box for the addresses of many of the astronomers
mentioned in this article.)
Microcomputers are now heavily
used by astronomers for the reduction and analysis of scientific observations. At smaller observatories,
such observations are predominantly photometric-determining the
brightness and color of astronomical
objects. Stars that vary their brightness over time are particular research
favorites because we can learn much
from such observations about the inherent nature of many types of stars.
Douglas S. Hall. an astronomer at
Dyer Observatory, has long coordinated photoelectric observations of
spotted binary stars from smaller observatories around the world. He is
always glad to hear from interested
observers. The American Association
of Variable Star Observers (AAVSO)
also assists new observers (see the
"Helpful Organizations" text box on
page 181). Reduction software programs take the raw observational data
and use it to account for the dimming
of the light by the earth's atmosphere,
the background light from nearby
cities or the moon, and nonstandard
color sensitivity of some particular
photometer. Various microcomputer
programs have been devised to
calculate the exact instant of
minimum light. given a series of
brightness measurements. An eclipsing binary star will change its time of
minimum light because, as mass is
transferred between the two stars, the
change in momentum changes the
rotational period Small backyard telescopes equipped with photometers
can easily make such observations,
and even the smallest microcomputers can accomplish the reductions
and analysis.
Some astronomical problems are
too complex, even with microcomputers, to solve directly, but simulations are possible. A famous case is
the "n-body gravitational problem"
where n is 3 or greater. Given initial
positions and velocities, the future
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courses over time of a number of
gravitationally interacting bodies. such
as planets, stars, or galaxies, can be
simulated by a microcomputer. An interesting microcomputer simulation
(with an Apple II) was devised by Clint
Poe. while a graduate student at
Vanderbilt University, to determine
the effects of large starspots on the
light intensity versus time (light
curves) of binary stars as viewed from
the earth. As the spots rotate in and
out of the line of sight from earth. the
brightness goes up and down, but in
a very complex way that depends on
the number. sizes, and positions of
the spots. You can change the microcomputer simulation parameters until
the simulated light curve matches the
actually observed light curve. thus
deriving information about the sizes
and locations of the starspots and
their changes over time. Some simulations, such as the nuclear evolution of
stars, can be difficult for microcomputers. but microcomputers have now
been applied to even these and other
difficult astrophysical simulations.
CATALOGS AND ATLASES

Man early on noted that. except for
the sun. moon, "wandering" planets,
and an occasional comet. the stars
pretty much stayed put on the
celestial sphere. Soon the brighter
stars were broken into natural groups
in the sky (constellations), and the
brighter stars in each constellation
were assigned Greek letters. John
Flamsteed (1646-1719). the first
astronomer royal at England's Royal
Greenwich Observatory, determined
the position and brightness of 3000
stars. Edmond Halley (of comet fame.
1656-1742) and Isaac Newton rushed
Flamsteed's catalog into publication
in 1712 while it still contained some
errors. An angry Flamsteed managed
to locate and burn the 300 published
copies. and he eventually published
his own version. Friedrich Argelander
(1799-1875) made observations of
the position and brightness of more
than 300.000 stars, which he published as the Bonner Durchmusterung.
Catalogs available in computerized
form are of special interest. The Yale

Bright Star Catalog by Dorrit Hoffleit
contains all the stars visible by the
naked eye, with a margin for even the
darkest skies and keenest eyes. The
Henry Draper Catalog contains spectral
types and other useful information on
over 200.000 stars, while the Smithsonian Astrophysical Observatory (SAO)

Catalog contains detailed information
on over 300.000 stars. And there are
many specialized catalogs such as the
General Catalog of Variable Stars, and
others on such specific classes of objects as binary stars, planetary
nebulae. galaxies, etc. The repository
(continued)

HELPFUL ORGANIZATIONS
AMERICAN ASSOCIATION OF VARIABLE
STAR
OBSERVERS
(AAVSO),
Photoelectric Photometry Committee.
Contact Howard ). Landis, 50 Price
Rd. West, Locust Grove, GA 30248.
Organized program for photoelectric
photometry at amateur observatories. Inquiries on getting started
in photometry are welcome. Nice
newsletter.
AMERICAN ASTRONOMICAL SOCIETY
(AASJ, Special Interest Group for
Microcomputer Use in Astronomy
(SIGMUA). Contact Daniel B. Caton,
Department of Physics and
Astronomy, Appalachian State
University. Boone, NC 28608. The
AAS is a society of professional
astronomers. SIGMUA helps to exchange ideas on microcomputer use
in astronomy. Newsletter and semiannual meetings.
ASTROMEDIA CORP" 625 East St. Paul
Ave.. Milwaukee, WI 53202. Publishes
Astronomy magazine and Telescope Making, both of which occasionally have
articles on the use of microcomputers in astronomy. Also has helpful
books.
ASTRONOMICAL LEAGUE. Contact
Donald Archer. Executive Secretary,
POB 12821. 11.Jcson, AZ 85732. National (U.S.) Organization of
Astronomy. Annual national meeting,
quarterly journal. Microcomputer
users group.
ASTRONOMICAL SOCIETY OF THE
PACIFIC. Contact Andrew G. Fraknoi.
1240 24th Ave.. San Francisco, CA
94122. Society of professional and
amateur astronomers. Annual
meeting. Monthly scientific journal.
quarterly general-interest journal
(Mercury).
AUTOMATIC PHOTOELECTRIC TELESCOPE
SERVICE, FAIRBORN OBSERVATORY,

629 North 30th St.. Phoenix, AZ
85008. Provides automatic telescope
systems and their operation and
maintenance at a first-class Arizona
site as a service for universities and
research organizations.
BRITISH ASTRONOMICAL ASSOCIATION
(BAA). Contact Andrew). Hollis, Ormada Observatory, 85 Forest Rd ..
Cuddington, Northwich, Cheshire
CW8 2ED. England. Focal point for
British and European small observatory photometrists. Occasional
European meetings.
INTERNATIONAL AMATEUR PROFESSIONAL PHOTOELECTRIC PHOTOMETRY
(IAPPP) Association. Contact Robert
C. Reisenweber. Rolling Ridge Observatory, 3621 Ridge Parkway, Erie, PA
16510. International organization of
amateur and professional astronomers interested in photometry.
several meetings in various countries
each year. Ouarterly journal devoted
to photometry, including microcomputer use.
INTERNATIONAL OCCULTATION llMING
ASSOCIATION (IOTA), POB 596, Tinley
Park, I L 60477. International
organization devoted to visual and
photoelectric timing of asteroid and
lunar occultations. Occasional
meetings. Nice newsletter.
SKY PUBLISHING CORP.. 49 Bay State
Rd, Cambridge, MA 02238
Publishes Sky & Telescope magazine,
which has a monthly feature on
microcomputer use in astronomy.
Source for catalogs and atlases, as
well as books. Free catalog.
WILLMANN-BELL INC.. POB 3125, Richmond, VA 23235. Source for catalogs
and atlases. Also source for books in
mathematical astronomy and optical
design. Request their lists in these
areas. Catalog available.
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for such computerized catalogs in the
United States is the Astronomical
Data Center, directed by Wayne H.
Warren Ir. The worldwide center is
directed by Mercedes laschek at the
Centre de Donnees Stellaires in
Strasbourg, France.
Atlases are essentially "maps" of
the stars. They are generated from

catalog data by plotting stars and
other objects on large pieces of
paper. Some of the nicest atlases have
been made in Czechoslovakia by
Antoni Becvar. The Borealis. Eclipticalis,
and Australis atlases cover the entire
sky with brightness depicted by the
size of each star, while the spectral
type (temperature) is indicated by the
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printed color. Somewhat less detailed
but popular atlases are Will Tiron's
Sky Atlas 2000 and the Sky Catalog
2000 by Alan Hirshfeld and Roger
Sinnott. Just as you use a map to
guide your car to a specific house in
a particular city. you use a sky atlas
to direct your telescope to a specific
star or other object in a particular
constellation. Often, for convenience,
observers make a small sketch on a
larger scale of just a small part of the
atlas to help locate a specific star
while at the telescope eyepiece. Trying to hold up a big atlas with fine
print while looking through a telescope in the dark is tough! These
sketches are very helpful and are
called "finder charts:'
The early microcomputers (and
even many of the modern ones) were
not well suited for working with
catalogs and atlases. Catalogs require
the storage of very large amounts of
information with quick access to it.
Atlases require significant graphics
capabilities to be effective. However.
with 16- and 32-bit processors. harddisk storage, and high-resolution bitmapped graphics, some modern
microcomputers have the needed
capabilities. While most of the computerized catalogs are on 9-track
tapes. versions are becoming increasingly available on disks of various
formats.
There are a number of advantages
to microcomputer-based catalogs.
You can search entire catalogs for
specific objects or classes of objects.
This is very helpful in formulating
observing programs and in conducting various statistical studies. One
class of objects easily extracted from
a catalog are all objects in a certain
small area that have more than a
given brightness. You can then plot
those selected on the screen to form
an instant custom finder chart. A
small computer monitor near the telescope is much easier to see than an
atlas. and you can display only the information you need, avoiding confusion. Printed atlases only look at the
stars from one fixed vantage pointthat of earth. With a catalog contain(continued)
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Photometric
data-logging systems
have been developed
for many types
of microcomputers
in many countries.
ing three-dimensional coordinates
and a microcomputer with some computational and graphics capabilities,
you can calculate and display a vantage point from anywhere in space.
DATA LOGGING

While casual visual observers may not
record what they see, the serious
researcher is always writing down instrument readings. Although the
popular literature gives the impression that telescopes are used either
to take pretty pictures or for visual
observing by research astronomers,
both of these activities are rarities in
real research. Telescopes are light
buckets for the researcher's instru-

ments-mainly photometers and
spectrometers. Because photometers
are especially appropriate instruments for smaller telescopes, let's
consider how microcomputers are
taking over photometric data-logging
tasks.
In the days before microcomputers,
photometry was often a two-person
operation. One person would operate
the telescope and the photometer
while the other recorded the results.
In variable-star photometry, for instance, the sequence of observations
is rigidly fixed so that the data can be
reduced in a standard manner. While
the task is relaxing and peaceful. I
must admit that I find making photometric observations and manually
recording them a bit on the boring
side. In 1979, I bought a Radio Shack
TRS-80 Modell to reduce and analyze
variable-star photometric data (see
photo I). It seemed wasteful to
manually record the data and then rerecord it into the TRS-80. To avoid
this, I fed the photometer output
through a voltage-to-frequency converter to a programmable counter
tied to the TR5-80's bus (see photo 2).
A clock/calendar chip for recording
the date and time and a remote hexadecimal keypad for control were also

Photo I: wboratory testing of an early (1979) data-logging system for photoelectric
astronomy. Developed by the author (right), this system used an early Radio Shack
TRS-80 Model I microcomputer with 16K bytes of RAM. Programs and data were
stored on cassette tape. The four electronic boxes on the right contained the computer
interface, photometer DC amplifier, and high- and low-voltage power supplies.
184
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tied to the bus. Prompts on a monitor
in the observatory suggested what to
do next (very handy at 3 a.m.), and
the data was displayed in neat rows
and columns as it was gathered. (This
made it easy to compare the latest
data point with all the previous similar
ones and correct any mistakes.) After
observations on a given star were
completed, reduction, display, and
printout of the results took only
seconds.
In photometric data logging, the
amounts of data handled are very
modest. allOWing the use of high-level
languages and microcomputers with
small memories. Yet the improvement
in the observational environment and
the reduction in errors is outstanding.
With photometry as the main scientific concern at smaller observatories,
it is not surprising that photometric
data-logging systems have been developed for many types of microcomputers in many countries. An English
amateur astronomer, Andrew Hollis,
has done a particularly capable job
on a low-cost Sinclair ZX81.
Thomas Borlik has developed a
straightforward data-logging system
based on the Commodore VIC-20.
However. the Apple is the favorite of
many data loggers with nice systems,
such as Tim Persinger of Vanderbilt
University, Michael leilik II of the
University of New Mexico, and Robert
E. Fried of Braeside Observatory.
Some of the fancier photometric datalogging systems are LSI-II-based,
such as those by William Herbst of
Van Vleck Observatory and Nathaniel
M. White of Lowell Observatory.
In some types of astronomical
photometry, the event of interest happens so fast that a human can't record
the results. However, a microcomputer can easily record brightness
readings every millisecond. An occultation of a star by the dark limb of
the moon occurs when the moon
(which, compared to the stars in the
sky, travels east) catches up with and
passes over or "occults" a star. The
star winks out in a few hundredths of
a second. Not only is the exact timing of the "wink out" useful in estab(continued)
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Iishing the exact position of the moon
and the occulted star. but if the star
is binary. the light has an intermediate
brightness value for a fraction of a
second as one star is occulted but the
other isn't yet.
For bright stars with large diameters.
a fringe pattern is created when the
moon. acting like a giant "knife edge:'
sweeps across the star in a fraction of
a second. A microcomputer highspeed recording of the .brightness
fringes enables us to determine the
diameter of the star. David S. Evans
and R. Edward Nather at the University of lexas have long been recognized as experts in such high-speed
photometry
Asteroids occasionally pass in front
of stars. casting "asteroid shadows"
along narrow paths on the earth's surface. Exact. high-speed photometric
measurements of the time at the beginning and end of the shadow enable
us to determine the size of the
asteroid. David Dunham. an
astronomer at Computer SCience Corporation. is an expert in knowing
where these shadows will fall. He runs
about the world to record them and
is always looking for some help.
Dunham heads up the International
Occultation Timing Association
(IOTA).
During 1985 and 1986. Jupiter's system of moons will be edge-on as
viewed from earth. resulting in many
mutual occultations and eclipses of
these moons. High-speed photometry
made from amateurs' backyards will
contribute to much more precise
determinations of their orbits. Fred A
Franklin. another astronomer at the
Harvard Smithsonian Center for
Astrophysics. has predictions of when
the Jupiter events will take place and
is anxious for data. He welcomes inquiries. These photometric observations of Jupiter's moons can be easily
made with a Meade Instruments
(1675 Toronto Way. Costa Mesa. CA
92626) 8-inch Schmidt-Cassegrain
telescope that costs about $ I 000. an
Optec Inc. (199 Smith. Lowell. MI
49331) SSP- 3 solid-state photometer
that costs about $800. and a microcomputer such as the Commodore

VIC-20. Optec sells a cable to connect
the SSP-3 photometer to the VIC-20
together with the subroutine software
to make the basic measurement for
$25. Interfacing to other microcomputers is readily accomplished. Heathkit makes a very accurate clock that

can be interrogated by a microcomputer via an RS-232C interface.
TELESCOPE CONTROL

Telescopes are actually a lot of fun to
operate manually. Moving a telescope
(continued)

Photo 2: The early data-logging system as installed at the Fairborn Observatory
(East) in 1979. The photometer. mid-left. was attached to the telescope. upper left.

Photometer electronics are on the lower left. The video monitor on the right was tied to
the Radio Shack TRS-80 located some distance away in a warm room. We
communicated with the computer via a hand-held hexidecimal keypad. The system was
used for several years to make observations of spotted RS Canum Venaticorum binary
stars for Douglas Hall at Vanderbilt University. It has been superseded by a fully
automatic system that was recently moved from Ohio to Ariwna. the location of the
Fairborn Observatory (West).
JULY 1985· BYTE
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quickly and efficiently to a specific
star in the sky is a traditional skill of
which many observational astronomers are rightly proud. However. by
about 3 a.m. on only the second night
of a two-month observing run, even
the hardiest astronomers start thinking about supervising computerized
telescope control from a warm room,
with their feet propped up and soft
music running in the background.
While minicomputers control some of
the larger telescopes, modern microcomputers are fully capable of telescope control and are increasingly being so used.
Microcomputer-controlled stepper
motors can move smaller telescopes
about controlling two orthogonal
axes. One axis is usually aligned
parallel to the earth's axis to provide
the ability to compensate for the
earth's rotation by rotating just this
single axis. If you start the telescope

out at a low speed and continually increase this speed (a process called
"ramping"), you can bring the telescope to a relatively high speed for
long movements across the sky and
then "ramp" it back down to a gentle
stop just where you want it. Given the
angular distance to be traveled between an object just observed and the
next to be observed, you can calculate exactly how many steps the stepper should take, just how to execute
the ramp up and down, and how to
actually generate the steps themselves. (This last is a machine-language task as the steps must be made
quickly. typically several thousand per
second at top speed.)
Larger telescopes generally take
more muscle to move about than
steppers can generate and often use
large DC motors in a servo-loop arrangement. Such systems must sense
the position of the telescope on each

axis: incremental optical shaft-angle
encoders are often used for this.
While reading the encoders and closing the servo loop complicates the
control task somewhat it still remains
within the grasp of the more capable
microcomputers. Because computer
control tended to be applied first to
the larger telescopes, most of the initial applications used DC motors and
angle encoders in servo configurations. Only recently, as control has
moved to smaller telescopes, has the
simpler stepper system become
popular
One of the first microcomputercontrolled telescopes was the 36-inch
telescope at Indiana University. R.
Kent Honeycutt used an Intel 8080based microcomputer. DC motors,
and optical encoders in a classical
servo control system. Another early
system was the 24-inch telescope at
the Institute for Astronomy at the
University of Vienna in Austria, where
Manfred Stoll used a Motorola
6800-based microprocessor in the
control system. The 6502, another
early microprocessor was used by
Lloyd Robinson, Robert Kibrick, and
others for telescope control at Lick
Observatory.
The 16-inch system from DFM Engineering (1035 Delaware Ave.. Unit D,
Longmont CO 80501) is a good example of a recent stepper-controlled
smaller telescope. It uses zero-backlash friction drives in each axis and
an Apple II-based "open-loop" control system. DFM Engineering
welcomes inquiries about this system.
Designing a microcomputer-based
telescope-control system combines
positional astronomy computation
with real-time control. Mark Trueblood and I recently completed a
book called Microcomputer Control of
Telescopes that includes descriptions of
all the needed parts (motors, angle
encoders, etc.), astronomical and
control-system formulas, and descriptions of actual systems. Mark Trueblood is the director of the Winer
Mobile Observatory and is working
on a 30-inch trailer-mounted telescope controlled by an LSI-II micro(continued)
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Star demonstrates
how to build up your
spreadsheet figures without
pumping up your budget.

atch those numbers work
out! With Star's beefed-up business printers you'll see a physical
difference in your figures.
For strength of characters,
there's the outstanding nearletter-quality printing of our "S"
series. Just flip a switch and each
"S" printer kicks into a faster
speed that changes from NLQ to
draft. Every letter and number, in
either mode, in excellent shape.
It's a standard feature you'd pay
extra for elsewhere.
Plus, with the muscle of our
Inquiry 339

20% increased throughput, these
A powerful printer and a trim
Star printers don't take breaths.
budget. Now that's the shape you
They can print on and on using
should be in.
up to an unbeatable 16K memory
for storage.
Now, if nothing less than letter- ~. . .,,~
quality definition will do, there's
the classic PowerType daisywheel printer. Or the SB-10, Star's
letter-quality printer built with a
second mode for high-speed
draft and full graphics capability.
And of course every printer
THE POWER BEHIND THE PRINTED WORD$
200 Park Avenue, New York, NY 10166
has Star's hefty one year warChicago, lL (312) 773·3717. Boston, MA (617) 329-8560
Irvine, CA (714) 586-8850
ranty. And very lean price.
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PC PAINTBRUSH PC PAINT

The names may sound alike.
Yet, when it comes to enhancing
business graphs, creating graphic
presentations, or designing greeting
cards, there is only one choice. To see
why, just look at the chart.
For example, notice that PC
Paintbrush will run on most 320 x 200
graphics cards plus 19 higher
resolution ones including the IBM
Enhanced Graphics Adapter, PCjr.,
Tecmar Graphics Master, and Hercules
monochrome and color boards. PC
Paint runs on just 3.
It's the same with text enhancements.
With PC Paintbrush, you have a choice
of 14 fonts in 15 styles (boldface,
italics, etc.) and 9 sizes. With PC Paint,
you get only 5 fonts and a "choice" of
exactly 3 styles.
With PC Paintbrush, you have a choice
of 9 different input devices (4 mice, joystick, touchscreen, and 3 tablets). With
PC Paint you can use one mouse
-period. PC Paintbrush supports 30
printers and plotters. With PC Paint
you're limited to 3.
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SOFTWARE PUBLISHERS

INTERNATIONAL MICROCOMPUTER SOFTWARE. INC.
1299 Fourth Street. San Rafael. CA 94901.415/454-7101
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Max resolution

720x704

320x200

19

3

30

3

Compatible
Graphics Cards
Printers/Plotters
Input Devices

9

1

On-Screen Colors

16

16

Number of Fonts

14

5

Font Sizes

9

3

Text Styles

15

3

Drawing Line Widths

10

4

Yes

No

Yes

No

Yes

No

2

1

Enlargement!
Reduction
Slide Show
Presentation
Area Fill
Zoom

Despite all its options, PC Paintbrush
is easy to use. You have drawing tools,
drop-down menus, and a range of
shapes, colors and brush widths to
draw with (10 widths vs. only 4 for PC
Paint).
PC Paintbrush lets you capture
graphs, charts, and images from any
other graphics software (like Lotus 12-3) and enhance them with text,
colors, and textures.
Compare them and we think you'll
agree. There is no comparison.
So be sure to get PC Paintbrush. After
all, it just doesn't make sense to paint
without a paintbrush.
You can buy PC Paintbrush with a
choice of mice, with a PC Tablet, or by
itself. For your nearest dealer call
MicroD, First Software, Software
Resources, Softeam, Softsel or call
800-556-2283. Or stop by any Entre or
Computerland. Dealers and
Distributors call 800-222-GRAF or
800-562-GRAF (in CAl.
PC Paintbrush is a trademark of ZSoft Corporation.

PC Tablet is a trademark of IMSI.

Paint Program Owners:
See our special purchase offer for
PC Paintbrush on the facing page.
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computer. The intent of this book is
to encourage hackers with an astronomical bent to design their own
telescope-control systems.
AUTOMATIC ASTRONOMY

Of course the microcomputer piece
de resistance has been saved for last.
It combines (I) a microcomputerbased catalog of stars, (2) microcomputer selection of the stars to be
observed, (3) microcomputer control
of the telescope to move it to the
vicinity of the desired star, (4) a microcomputer-controlled photometer to
actually find, center. and measure the
stars, (5) a microcomputer-based
photometric data-logging system, and,
of course, (6) microcomputer data
reduction and analysis. And these are
not separate microcomputers. One
single-board microcomputer does it
all!
The first completely automatic system was built by Arthur D. Code and
his associates at the Washburn Observatory in the mid-1960s. It used a DEC
PDP-8. While technically a minicomputer with only 4K bytes of RAM
(random-access read/write memory),
the PDP-8 today would not be co'nsidered even a modestly capable
microcomputer. It was built around a
Titan missile-alignment system found
in a junkyard and an 8-inch optical
system built for a space telescope. It
used optical angle encoders for position sensing and a permanently
mounted photometer to sense the
stars and make the measurements.

The fixed-sequence observing program was stored on punched paper
tape. When the sky became dark, the
system started itself up, opened its
roof. and went looking for the first
star. This process continued all night
until the last star was observed or the
sky became cloudy.
While a number of semiautomatic
or remotely controlled telescopes
have been built over the years, the
coming of capable and low-cost
microcomputers and a persistent electrical engineer, Louis j. Boyd, put
microcomputer-based "automatic
astronomy" on a truly sound production-line basis. He began development of his Motorola 6809-based
system in 1979; I was visiting him in
Phoenix in November 1983 when it
first ran by itself all night long. The
system found, centered, and measured hundreds of stars without making a single mistake.
It is interesting to speculate about
the future of microcomputer-based
automatic astronomy. Since an experienced engineer can keep many automatic telescopes operating, it seems
likely that a number of such systems
owned by various institutions will be
placed at a single top site where
clouds are a rarity. A list of objects to
be observed will be sent via phone
or disk by an astronomer; after all the
requested observations are made
automatically; the results will be sent
back to the requesting astronomer in
a similar fashion. In fact. such an
'Automatic Photoelectric 1elescope

The ffrst completely
automatic system
was built at the
Washburn Observatory
in the mid..1960s.
Service" has been established in
Arizona with Louis Boyd as the engineer minding the automatic systems.
For some types of observation, the
best vantage point would be from
space, where there are no atmospheric problems to contend with. In
fact. the space station might make a
good platform for a contingent of fully
automatic, microcomputer-controlled
telescopes.
GETTING STARTED

While it is only recent. the published
literature on the use of microcomputers in astronomy is growing rapid·
Iy. There are a number of books that
will be useful for further research in
the 'Astronomy Sources" text box on
page 244. And, in the "Helpful
Organizations" text box on page 181.
I have suggested a number of
organizations worth contacting. You,
like many others, may have fun exploring and creating connections between
the oldest science and the newest
machines. _

INTERNATIONAL MICROCOMPUTER SOFTWARE, INC.• 1299 Fourth Street· San Rafael, CA 94901

REPLACE YOUR PAINT PROGRAM
WITH PC PAINTBRUSH
Paint program owners (PC Paint™, Dr. Halo™, PCjr Color
Paint™, etc.) save $89 on a copy of PC Paintbrush. Just fill out
the coupon below arid send it along with a check for $50 and
your paint program's master diskette to IMSI. Or simply take the
coupon, check and program to your nearest Computerland or
Entre store and redeem it for a copy of PC Paintbrush. Make
sure you have the best paint program on the market today PC Paintbrush!
PC Paint is a trademark of Mouse Systems Corporation. Dr. Halo
is a trademark of Media Cybernetics Inc.. PCjr ColorPaint is a
trademark of International Business Machines Corporation.
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HAWAII

C·Q·M·P·U·T·E·R·S

A·N·D S·P·A·C·E

MICROCOMPUTERS
IN NASAS SI&B
BY RICHARD WILTON

A network of personal

computers in the space program
SINCE 1978, SCIENTISTS at the Jet
Propulsion Laboratory (JPL) have
been producing remarkable images of
the earth's surface using orbiting
radar systems (photos 1-3). The
images generated by orbiting synthetic-aperture radars are of high resoluPhoto I: Tl1is image of Hawaii was
acquired on October II, 1984, by the
Sl1uttie Imaging Radar-B (SIR-B) during
space shuttle mission 41-G. Artificial
colors were used to enhance differences in
surface cl1aracteristics in tl1is computerprocessed image. Red areas represent areas
of smooth asl1 cover, dark green is sm'eJOth
pal1oel1oe lava, light green is rougl1 aa (cg)
lava, and blue represents vegetation cover.
Tl1e resolution of this image is about 30
meters (100 feet). Tl1e area covered is
about 26 kilometers wide and 110
kilometers long (about 16 by 70 miles).
The image was acquired by SIR-B at a
rate of about 7.5 kilometers per second
(4.6 miles per second) at an angle of
27.5 degrees. Tl1e radar was part of a
package of experiments flown on tl1e
sl1uttle for NASA:s Office of Space
Science and Applications (OSSA). SIR-B
was developed by JPL for NASA. Pl1oto
courtesy of JPL.

tion and are unaffected by cloud
cover. They are of particular interest
to geologists, oceanographers, and
other students of the earth's surface.
The shuttle imaging radar experiment. called SIR-B, was the third
synthetic-aperture radar developed at
JPL to be placed in earth orbit. It flew
aboard the space shuttle Challenger
from October 4 to 12, 1984. The SIRB team at JPL is still analyzing many
of the results of the experiment.
Of course, a great deal of engineering and computing effort went into
the design of the radar hardware and
into generating visual images from the
raw radar data. However, this article
focuses on two other essential
aspects of the SIR-B experiment: planning where and when the radar would
be used and monitoring the status of
the radar during the mission itself.
HARDWARE

The SIR-B mission-planning team at
JPL put a great deal of thought and
discussion into choosing the right
computers for the complex task of
planning the mission. The team made
the decision to use several microcomputers, rather than a single mainframe

or mini. as far back as 1982. The team
felt that-microcomputers provided the
most cost-effective and flexible computational base for fulfilling the SIRB mission-design requirements.
The overriding considerations were
for microcomputers that met the
following criteria:
• availability of hardware and software support
• flexibility in hardware options (including memory expansion, communications interfacing, and networking)
• floating-point arithmetic capability
Considering the diversity of software
and the large quantity of numeric
data to be processed, it was clear that
no existing 8-bit processor would
have been sufficient. Although a
68000-based microcomputer might
have been faster or able to address
more RAM, the availability of the.lntel
8087 arithmetic coprocessor-and of
programming languages that took advantage of its speed and f1exibility(continued)

Ricl1ard Wilton is a software consultant witl1
Laboratory Microsystems Inc., 3007
Washington Blvd.. Marina del Rey, CA
90292.
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SIR-B

was a big advantage of an 8086- or
8088-based system. The ease with
which additional memory. communications hardware. and a local network
could be installed on IBM PCs finally
led to their use during the SIR-B
experiment.
All of the IBM PCs and Compaqs
that were used for SIR-B mission planning were equipped with Intel 8087
floating-point coprocessors. video
graphics displays. dot-matrix printers.
and lots of RAM- 512 K bytes was
considered a minimum workable
amount of memory.
SOFTWARE

A lot of new software was required
from the outset of the planning phase
of the SIR-B mission. Mission-planning
software included a great deal of
arithmetic computation as well as a
fair amount of hardware-dependent
programming for graphics and networking. Real-time communications
and data-management software was
critically hardware-dependent. It integrated machine-level code. such as
port-addressed I/O and interrupt
handlers. with fairly sophisticated filemanagement routines.
Both the SIR-B mission-planning
software and the real-time communications software were written primarily in FORTH. The off-the-shelf FORTH
implementation (PC/FORTH by Laboratory Microsystems) included fast
display graphics for the IBM Pc. a
standard PC-DOS file interface. and
high-level support for the 8087 coprocessor. Again. speed. adaptability.
and readily available support were
major considerations in choosing the
progra:nming language.
PLANNING THE SIR·B
EXPERIMENT

By mid-I983. most of the planning
software had been written. including
an orbit propagator and world-map
display graphics. The calculated orbital path of the space shuttle and the
part of the earth at which the imaging radar might be aimed could be
rapidly drawn on either a plotter or
a video display (photo 4).
194
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In order that the radar beam could
be directed toward a specific location
on the earth's surface. the calculations
included the orbiter's attitude (roll.
pitch. and yaw) and constraints on the
way the radar antenna could be
aimed at the earth (the width of the
radar beam. the angle at which the
radar antenna was tilted. etc.)
SIR-B mission planners could then
display. print. or plot arbitrary portions of the orbital track of the spacecraft. Many complex orbit and attitude calculations were translated interactively into accurate graphical representations on the video display and
on printers and plotters. Prior to the
SIR-B experiment. these problems in
orbital mechanics and spherical
geometry had been accurately solved
only on mainframe computers.
Plans for the SIR-B experiment were
encapsulated in a detailed database
of control commands. During the acPhoto 2: The Ganges floodplain in
Bangladesh. SIR-B observations in this

area are being used to study the ability of
imaging radar to detect standing water in
a tropical environment to aid in locating
and eradicating habitats of malariacarrying mosquitoes. Artificial colors in
this computer-processed image enhance
differences in vegetation and terrain. Pink
and yellow represent forested areas. seen
most vividly in the coastal forest preserve
of Sundarban on the Indian Ocean at the
bottom. The textured green and pink area
in the center shows cultivated fields
connected by extensive irrigation and
drainage channels. The more uniform rosehued area at the top is an area of the
Ganges floodplain subject to flooding and
major rework during the monsoon season.
The city of Ihalakat on the Bishkhali
River is the yellow spot in the center. and
Barisal is at the upper left center. The
area covered in this image is
approximately 23 kilometers wide and
I 55 kilometers long (about I 5 by 95
miles). The image has a resolution of 20
meters (65 feet) and was acquired by
SIR-B at a rate of about 7.5 kilometers
per second (4.6 miles per second) at an
angle of 45.6 degrees. Photo courtesy of
IPL.

SI~B

tual mission. sequences of these commands were transmitted from the
ground to the SIR-B radar apparatus
located in the shuttle's payload bay
(photo 5). Each command sequence
initiated a specific function, such as
aiming the radar antenna. adjusting its
power. or turning the radar transmitter on and off.
COMMUNICATIONS SOFTWARE

Monitoring the status of the SIR-B
radar equipment during the mission
produced a large amount of telemetry
data that had to be processed in real
time. Data from two separate telemetry streams (serial-bit streams) was
archived. Information concerning the
status of the radar equipment (voltages. temperatures. and so on) as well
as the position. velocity, and attitude
of the spacecraft itself was recorded.
Changes in the status of the radar
were "logged" in print and on disk for
reference during the mission and
afterward.
Programming for the telemetry
communications interface began in
June 1984. The use of FORTH greatly
accelerated the development of reliable hardware interfaces. Assemblylanguage code was easy to incorporate into high-level FORTH programs. Because of the interpretive
nature of the FORTH language, the
communications software was easily
tested and debugged on the hardware.
DURING THE MISSION

For the duration of the actual mission.
four IBM PCs and two Compaqs were
combined on an Ethernet local-area
network (figure I). The equipment was
assembled in a user-support room at
the Mission Control Center in
Houston.
The data pertinent to the SIR-B experiment was extracted from the shuttle's telemetry streams by mainframe
computers at the Mission Control
Center. The radar telemetry data was
formatted in blocks. Each block of
data contained a date and time code.
the attitude and orbital position of the
spacecraft. and a sequence of engi-

neering telemetry values.
A 68000-based computer. designed
and built by SIR-B engineers. converted the raw telemetry data into
several formats for further processing.
This custom-built machine was programmed in C and cross-compiled to
ROM from a VAX. The output from
this machine included a 4800-bps
(bits per second) asynchronous data
stream.
A separate telemetry stream was
processed by another mainframe
computer at Mission Control. This
data was provided as a 4560-bps
binary synchronous bit stream.
These two serial telemetry streams.
one asynchronous and one binary
synchronous, were received on a
single Compaq. The data was reformatted on the Compaq and transferred across the network to the network server. an IBM PC XT with a
10-megabyte hard disk. All of the
machines on the network, including a
60-megabyte cassette tape drive. had
access to the telemetry data as soon
as it was saved on the server. Three
color graphics displays. two dot(continued)

Photo 3: This image of northeastern

Florida will be used to assess coniferous
timber stands and management practices
in conjunction with extensive ground
measurements at experimental forests and
test sites in the area. Artificial colors in
this computer-processed image enhance
differences in vegetation and terrain.
Yellowish-green areas are generally stands
of cypress drenched in early morning dew
(the image was taken at 3: 59 a.m. local
time). Three prominent bodies of water
(from left to right) are Ocean Pond.
Palestine l.J:lke, and Swift Creek Pond. At
the bottom is the Gulf of Mexico. Dark
green and purple areas are agricultural
fields. and bright orange regions denote
drainage channels. The image was
acquired at an angle of 28.4 degrees at a
rate of about 7.5 kilometers per second
(4.6 miles per second). The area covered
is approximately 29 kilometers wide and
174 kilometers long (about 18 by 106
miles). The resolution of the image is 28
meters (90 feet). Photo courtesy of jPL.
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All the commercially
available hardware
was used "as is";
no special hardware
modifications were
needed for the system.

Photo 4: The path of five orbits of the space shuttle is superimposed on a map of the
world. Photo by Su Kim.

matrix printers, and a line printer were
used as output devices.
All of this commercially available
hardware was used "as is"; that is, no
special hardware modifications were
needed to configure the system.
Throughout the mission, the networked system performed reliably 24
hours a day.
When a KU-band communications
antenna failure aboard the spacecraft
compromised one of the essential
telemetry links. a great deal of contingency planning was required.
Because the SIR-B mission-planning
software was easily accessible on the
microcomputer network, the SIR-B
planning team was able to work
around some of the problems created
by the loss of the communications
antenna,
Also, because it was possible to
"replay" events from the telemetry
stream over the network shortly after
they occurred, the SIR-B engineers
were able to keep a close eye on the
performance of the radar and its
subsystems.
CONCWSIONS

Photo 5: The SIR-B radar antenna in the payload bay of the spacecraft during the
mission. The antenna. at the left. was built in three rectangular segments that were
folded together when not in use. This was the case when this photo was taken. You can
see most of the antenna's triangular support base, one of the hinges on which the
segments of the antenna unfold, and, at the far left. a clasp that locked the antenna
closed, The entire apparatus is covered with a white thermal fabric. Photo
courtesy of NASA.

All in all. the networked microcomputer system that was created for SIRB planning and data archiving performed remarkably well. The advantages of using networked micros in
this real-time engineering application
were clear: hardware redundancy. distributed processing, and reliability
and ease of use of off-the-shelf components.
(wntinued)
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The Multi-User
Solution of
future
is now available.

the'~~:~::~::~~::::~~~~~~!~~~~

and Multi-Processor implementation under PC DOS, MS DOS,
UNIX, XENIX, CPM 86, Multilink,
Concurrent PC DOS, and other Enhancer Card, 80286 AT Card,
compatible multi-user operating 8088 Multi-Processor Card, 80186
systems.
Speed Enhancer Card, 68000
Since the KT-7/PC display is the Kimtron's multi-user solution may Card, and related software.
same as your PC monochrome be tailored for cost effectiveness; For more information about Kimmonitor, with its look-alike as low as $1095 for an additional tron's Multi-User Solution, or
keyboard, operators will feel user, and for speeds more than ten general video data terminals for
they're using an IBM PC and can times faster than LAN. You can add other mini or micro multi-user
also use the same software manual. one or as many as 31 additional systems, call your local computer
Kimtron's multi-user solution in- users per PC. Kimtron delivers the dealers, distributors or Kimtron
eludes file and record locking, future now by allowing an ever- Corporation Today!
shared data access, and commun- widening network of multi-user
(408) 727-1510
ication between users. It is the PC's.
intelligent alternative.
The KT-7/PC may be comple-= 1705 Junction Court
The KT-7/PC supports Time mented with one (or more) I/O
- Building 6160
Sharing, Enhanced Time Sharing Card, Memory Card, 8086 Speed
Convert your IBM PC, XT, AT or
Compatibles to a true multi-user
system while maintaining display,
keyboard and software compatibility.

San Jose, CA 95112

NOTE: IBM pc, XT, AT, PC DOS, MS DOS, UNIX, XENIX, CPM 86, Multi-Link, Concurrent PC DOS are
registered trademarks of IBM Corporation, Microsoft Corp., Bell Labs., Digital Research Inc., Software Link Inc.
respectively.
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Figure I: Tliis diagram illustrates tlie flow of telemetry data during tlie SI R-B experiment.
The experience gained from SIR-B
(as well as the hardware and software)
will be used in upcoming imaging
radar missions. The SIR-B experiment
itself will be repeated on a space shuttle flight in early 1987. A more sophisticated experiment called SIR--C is currently planned for the late 1980s.
The type of network microprocessing system that was created for this
particular experiment will find increasingly widespread use in similar environments: hospitals, laboratories.
and industrial data-gathering systems.
for example. In such settings. distributed microprocessors will be the

most reliable and cost-effective way to
gather data and use it flexibly. _
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Compatibility

A voiding hard disk failures and loss ofdata is just
f t one ofthe reasons to buy our hard disks.
Hard disks can fail-there's
really no other nice way to say it.
Even IBM has problems delivering ATs with hard disks that
work. We're not talking about
nice, clean, clear-cut failures
where the drive seizes up,
coughs, and rolls over and dies.
We're talking about the insidious
little creeping failures that sneak
up over time-like a missing sector here or a lost sub-directory
there.
There are precautions you can
take to protect against failure
and ultimate loss of data. Here is
what we contribute toward minimizing the potential loss of your
data.

Best Drives A\ailable
First, we buy the best drives
available. Sounds trite, doesn't
it? I mean, a drive's a driveright? Hardly. You sbould see
some of the Junk we get in our
labs. Some have sucb high failure rates that we even questioned our own $10,000 harc:fdisk
tester. But'when we tested other
manufacturers' drives we were
assured that our equipment was
fine, which just confirmed that
the bad bard disks were not only
bad-they were real bad.
But tbat's just the weeding out
process. We then take each drive
that we've put through our tester
and test it again with the controller you've requested. We call this
a "tested pair."

DOS Doesn't Do It
In case you're thinking that aD
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this is an unnecessary duplication of what DOS does for you,
let me explain tbe disk facts of
life.
H DOS did wbat you may
think it is supposed to do when
you format the disk, DOS would
map around these bad areas.
Unfortunately, DOS doesn't do
this.
DOS 2.0 and 2.1 can't enter
the bad tracks. DOS 3.0 can, but
only on the IBM AT. Unfortunately, as the press has so weD
documentated, tbe AT's hard
disk develops bad tracks later
on.

We do what DOS can't
We believe the problem is so
bad, we use a software program
that performs a powerful test of
your disk drive on aU of the IBM
or IBM compatible computersPes, XTs, and ATs. Our format
takes bours to analyze the disk.
But when we finish, you know
tbat the bad tracks are reaDy
mapped out so you won't write
~oOd data that wiD disappear
IOto a black hole. We even send
you a printed statement of our
test results.
Our software allows you to
type in the bad track locations
from the list supplied by the
manufacturers, so you'D never
write good data to them-even
if DOS didn't identify them as
bad. The software even lets you
save the location of these bad
sections to a file, so that you can
reformat your disk witbout
spending hours retesting.

We even include a program
that will give you continuous
comments on the status of your
hard disk. No more waiting for
that catastrophic failure.
Avera~e

Access Time

As you might suspect, some hard
disks are faster than others in
their ability to move from one
track of data to another. The
time it takes the bard disk to
move one-half way between the
beginning of tbe disk to the end
is called the "average access
time."
The first generation of 10 megabyte hard disks had average access times of 80-85 milliseconds
(msec). But computer users love
speed, and guess what-the average access time for the new 20
megabyte bard disk in the IBM
AT is only 40 rnsec. (We seD an
AT equivalent with only 30 msec

access time!)

There are some legitimate reasons for the shorter access time.
It's particularly helpful when
there are multiple users on the
same hard disk. It's also imeortant when running a compiler.
But remember, before you get
too wrapped up in the access
speed, there's always that ST 506
interface whicb won't let data
transfer from the bard disk to the
computer any faster than 5 megabits/second. We've bypassed
that choke bole, too. H you want
the functional equivalent of a
Ferrari with a turbocharger, order our 10 Mbit per second 108

To be sure that your hard disk is
100 percent compatible with the
IBM XT you don't need to buy
the same hard disk tbat's in the
XT. You can't even be sure what
brand hard disk it is because
IBM, like Express Systems, goes
into the mar"ketplace and buys
hard disks from several vendors.
However, tbey buy their XT
bard disk controller from only
one vendor-the same one we
do.
You can buy tbe IBM XT controller from IBM for $495 or you
can buy from us, the functional
equivalent, manufactured by the
same company that makes It for
IBM for only $195. Is it the exactly identical IBM XT controller? No, it's better. First, it takes
less power, and secondly, it can
control from 5 to 32 megabytes-the IBM controller can
~ork with only 10 megabytes. It
IS 100 percent IBM XT compatible, and 100 percent is 100 percent. If you want to save a slot
we carry a version that lets yo~
operate two hard disks and two
flOppy disk drives.

More than 32

Me~ab~ tes

You can operate with more than
32 megabytes (the limit of DOS)
thro!:Cthe use of "device drivers."
ress Systems can supply
you wi device drivers for our
bard disks for over 32 megabytes
formatted. But, ifyou don't have
individual files, or databases that
are large, you might want to consider one of our controDers that
can divide our 65 me$abyate
(formatted) hard disk mto two
equal volumes of 32 megabytes
each.
Reliabilit~

We offer you a cboice between
iron oxide and plated mediathe stuff that covers the hard
disk and gives it its magnetic
pr:operties. Iron oxide is,-weD,
~t's rust. If you inadvertently
Joust your disk, you may cause
the low flying head to dig out
some iron oxide. A little rust
ftake can ruin your wbole day.
Plated media is more resistant to
damage, and if it happens, less
data is lost.
We offer both t~s of hard
disks. The iron OXide is older
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technology, and Cluite frankly,

manufacturers understand it better. Their better understanding,
combined with some of the special head ocking mechanisms.
gives us peace of mind when we
seD you one.
Hard disks consume power. Our
small, half-high haId disks consume 10 little power that you can
use them with your . . IBM
PC power supply. I~ to
use lots of slots, you'D want to
inc:rease your power supply to be
safe. We offer the same amount
of power for your PC that comes
in1beXT.
Our Customers
Some folks just never feel comfortable bu}'lDg mail order. They'
forget that Sean began as a mail
order house or that IBM is DOW
into mail order. But, if it helps,
here is a ptII1iIIllist of customers
who have felt comfortable to buy
frbmus.
IBM
Sean
American
H
D
U.S. Arm .....Y·..- ~
AT&T~DLabs) RCA
Bausch & Lomb
Lockheed
Xerox
Sperry

R..........

Complete Hard DIsk Kits
FonnelI8d

~

~

=::

Height

==

Vz
yes
85msec
Full
yes
85msec
Vz
yes
85msec
Full
no
30msec
32
Vz
yes
85msec
32
Full
no
30msec
6S
Full
no
30msec
108
Full
yes
18msec
ReBIOftibie Hard Disk
10
Vz
no
90 msec
1iIpe Syst_ ud lIsystems
10
10
21
21

=
Form8IIlIcI

1IWlIfIr
R-.

lOMbitsi

S Mbitsls

1,.

D8Ia
1IWlIfIr

PCorPCIXT

R8IlI (kIsec)

60 Mybytes
60 Mbytes Subsystem
17.6 Mbytes Start/stop Subsystem

88
88

24

$

"5

S

795

SI,-

$

431

S 4.10

$ 6.18
, 1,34D

SItS
S 1,575

$ 2,t78
$ 4,995
fA

AT
, "5
$ 1,295

S '795

ControDen
All of our hard disk and tape controllers are available separately:
Please call for prices.

Subsystem Cbu8Is
Any of our disk or tape units are available in an external subsystem for an
additional $250.00. You can mix & match any of our Vz high hard disks or tape
drives together or add any single full height hard disk.

1iIpe Cartridps
Power SIIppIy
130 Watt Power supply
*with the purchase of any drive

,,,
lion to order

staUatiOn.

Warrant~

We offer you. one year warranty on our hard disks-the
same as IBM on the AT and 90
days on the tape drives. (It's aU
the manufacturer gives us.) If

III I

...

$ 35.08

Express Certified 555 foot 310 Hei JI4-inch Data Cartridge

Eas~ to Install
If you're like most of us, raised
on the boob tube rather than the
Great Boob, you'd rather see
the movie than read the bOok.
Well, DOW you can choose to
read our installation manual or
for only $9.95 more, you can get
a VHS or Beta video caaette
~ the simple steps for in-
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S 62S
S 6Z5
S 125
S 1,535
S l,It5
$ 1,'775
S z,295
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MAKE THE CONNECTION
Our Connection systems will solve your problem
of trying to read and write diskettes or tapes from
almost any computer system using your Pc.
The Diskette Connection is a hardware system
that enables the IBM PC or compatible to read and
write most 8 inch, 5 1/4 inch, or 3V2 inch diskettes.
With our File Connection software programs you
can transfer data files between most computer
systems, including CP/M, DEC, Honeywell, Univac,
IBM 3740, S/1, S/3, S/23, S/32, S/34, S/36, and S/38.
Our Word and Typesetting Connection programs
use IBM standard Document Content Architecture
(DCA-RFT) to transfer document files between
most word processing and typesetting systems,
including Compugraphic MCS, CPT, Displaywriter,
OS/6, Multiset, NBI, Quadex, Xerox, and Wang.

• • •

Our Tape Connection system will read and
write IBM or ANSI standard V2 inch 1600 BPI
magnetic tape. A full size 2400 foot tape can
store a 45 MByte file and be written in 6 minutes.
Since 1982, we have supplied thousands of
systems to customers around the world, including
IBM, NASA, AT&T, Kodak, and General Motors.
Our specialty is conversion systems and we can
provide a solution to your problem. Call us today
to discuss your requirements.

This ad is one of a series featuring NASA missions.
For a free poster, send us your written request.
Box 1970 Flagstaff, AZ 86002
(602) 774-5187 Telex 705609
Inquiry 149 for End-Users. Inquiry 150 for DEALERS ONLY.
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COMET LINES
IN FORTRAN
BY DAVID

S. DIXON

The program described calculates
the positions of asteroids and comets
THE PROGRAM DISCUSSED in this
article is intended to allow amateur
astronomers to calculate the positions
of asteroids or comets with greater accuracy than the programs previously
published in general literature. Written in FORTRAN IV, the program
should be translatable to any BASIC
that supports double-precision calculation. But be advised that this is a
number-crunching program; it may
run for hours if rewritten in interpreted BASIC
Asteroids are a very challenging
target for the observer: they appear
as points of light just like the stars.
Depending on the asteroid's position
relative to earth, it mayor may not
demonstrate detectable motion
against the background stars. Frequently. several nights of observation
are required to see displacement and
identify the asteroid. Successfully
hunting a particular asteroid usually
means having a good idea of the
asteroid's position at the intended
time of observation and having a
good set of star charts.
The problem is that accurate tables
of locations for asteroids, known as
ephemerides, are not easy to come
by. The United States Naval Obser-

vatory publishes ephemerides for the
four major asteroids in The Astrol1omical
Almal1ac each year, but there are thousCjnds of named asteroids. (For a list
of books and periodicals mentioned
in this and other articles, see the
''Astronomy Sources" text box on
page 244.) The_Soviet Union's Institute
of Theoretical Astronomy publishes
the Ephemerides of Mil10r Plal1ets, which
gives ephemerides for thousands of
asteroids, but only for a few weeks at
opposition, and it is a difficult publication to obtain. Both the Russian and
the Naval Observatory publications,
however. also give the orbital elements for a large number of asteroids,
and with the elements it is possible
to calculate the ephemerides of an
asteroid yourself.
Many of the books and magazine
articles that address calculating the
position of a planet solve the problem
by the model devised by Johannes
Kepler in 1609. The method models
the motion of a body in the solar system as involving only the sun and the
body in question. This means that to
find the relative positions of Earth and
Mars in a common coordinate system
you solve the two-body sun·Mars
problem, solve the two-body sun-

Earth problem, and, using spherical
trigonometry, combine the two results
to solve the Earth-Mars problem. The
method can produce results satisfactory for use in finding planets, but the
accuracy for use on asteroids is frequently inadequate. Kepler's model is
a remarkable achievement since he
derived it by geometry as an empirical solution based on position
measurements made by 1Ycho Brahe.
Kepler's model is summarized in his
first two laws:
First Glw: The orbit of each planet is
an ellipse, with the sun at one of the
two foci.
Secol1d Glw: The line joining the planet
to the sun sweeps over equal areas of
the ellipse in equal intervals of time.

It was not until more than 50· years
after Kepler's work was published that
the work of Sir Isaac Newton explained the process that Kepler's
model described and how the model
was incomplete. Newton's law of gravi(continued)

David S. Dixol1 is a qualiti,i el1gil1eer at a
NASA test faciliti,i. His hobbies il1c1ude microcomputil1g al1d amateur astrol1omi,i. He cal1
be reached at 3208 Jupiter Rd.. GIs Cruces,
NM 88001.
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ty showed that the orbit of a body in
the solar system is not just a function
of the sun and the body but involves
every mass in the system, i,e., not a
two-body problem but an n-body
problem And Newton's three laws of
motion allowed mathematical derivation of what Kepler had deduced from
empirical data and geometry. An nbody celestial mechanics problem is
not trivial. It involves evaluating the
mutually perturbing effects of the
planets, asteroids, satellites of planets,
and the sun. In practice one usually
restricts the calculations to the sun
and the planets.
The two main classes of perturbation techniques used to attack the nbody problem are referred to as
either general perturbations (absolute
solutions) or special perturbations
(solutions using iterative numerical
techniques). Special perturbation
techniques fall into two categories,
Cowell's model and Encke's model.
with numerous variations of each.
Both use similar numeric integration
methods, but because of the differences in the models, one model or
the other may have an advantage in
solving a particular type of problem.
Cowell's model can be derived by
direct application of Newton's laws.
In Cowell's model. which was developed in the early 1900s, all gravitational attractions by all n bodies are
summed and integrated to give the
motion of the body in question.
Encke's model was developed in 1857
(before Cowell's) and is a very straightforward result of combining Kepler's
first two laws and Newton's laws of
motion and gravity. Starting at a given
point in time, Encke's model describes
the motion of a body as the combination of a Keplerian two-body orbit between the body and the primary (the
sun) and the integration of all the
other perturbing accelerations. In
figure I, p is the radius vector of the
Keplerian orbit. r is the radius vector
of the true orbit. and e is the difference between the Keplerian and
true orbits due to perturbation.
Encke's model is therefore a little
more complex than Cowell's, but I
chose it for ~y program because,
204
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Figure I: Illustration of Encke's model
for calculating orbits around the sun;
p is the radius vector of the Keplerian
orbit, r is the radius vector of the true
orbit, and e is the perturbation (the
difference between p and r)
when used on problems dealing with
elliptic motion, it usually allows larger
integration steps and controls the
growth of truncation errors somewhat
better than Cowell's model.
What Encke's model provides is an
expression for the second order differential equation of e. I don't know
of any closed-form solutions to
Encke's model or any of the other
special perturbation models of the nbody problem. In other words, there
is no equation or formula that is the
solution of the problem. Since there
is no closed-form solution, an iterative
numerical integration technique is
used. The program uses a RungeKutta numerical integration method
that. while not the fastest calculating
method, is easy to program, is easy
to change step size, and provides
good stability and accuracy. The accuracy I was trying to obtain was
about 0.1 right-ascension minute (6
RA seconds) and 1 minute in declination. The program will generally
satisfy this accuracy for periods of
calculation of two years or more if the
initial osculating orbital elements are
accurate, For comets and for asteroids
with extremely eccentric orbits, 1
would not expect accuracy this good,
but fortunately the images for comets
are generally different than the background stars. The program employs

several simplifications that restrict the
time over which the perturbations can
be integrated and accuracy can be
maintained.
During my research for writing this
program, 1had the opportunity to examine several perturbation programs
used by professional astronomers.
These programs were substantially
longer and used either tabular data
and interpolation for the positions of
the planets or a program that calculates perturbed motion for the planets
as well as the asteroid. The former requires large amounts of data entry or
access to data in machine-readable
form. The latter increases the amount
of calculation further still. This program uses a series of polynomials
that are calculated and gives the orbital elements of each of the planets
considered to be perturbation
sources. The planetary positions
derived from these orbital elements
are not as accurate as the other
methods. This error, and several
others, leads to restrictions on the
period of time over which the perturbations can be integrated by this program to about 800 days before the
error exceeds the desired accuracy.
One perturbing acceleration has
been left out of the program. This is
the acceleration resulting from the
displacement of the body from the
Keplerian path about the primary. The
Keplerian path is a force-balanced
path only so long as the body is on
the path. When the asteroid is perturbed off the path, an additional acceleration due to the primary comes
into effect. Equation I is the expression for the acceleration, and as long
as e is small then this term is very
small. The program forces a recomputing of the osculating elements of
the asteroid whenever e reaches a
predetermined small value. For the
desired accuracy, this perturbation
term can be ignored. This is the major
mathematical departure of the program from Encke's model. Encke's
model includes this acceleration and
still requires a routine to compute
new osculating elements, but it allows
e to grow to much greater size before
(continued)

True mainframe COBOL for
your microcomputer. Validated by
the GSA at the highest possible
level of compliance with the
ANSI '74 standard. With Microsoft®
COBOL, mainframe programmers
can be productive on MS-DOS™
and Microsoft XENIX® microcomputers immediately.
Speed and Beauty.
High performance in a COBOL
program comes mostly from the
speed of the ISAM. And Microsoft
COBOL 2.0 has the fastest ISAM
on the market.
And our advanced screen
handling capability lets you create
the highly interactive programs that
end users prefer.
\\e wrote the book.
It's no surprise that IBM~DEC~
AT&1 H-P and Wang® all chose
Microsoft COBOL for their
MS-DOS machines. We know how
to get the most out of their microcomputers. After all, we designed the
operating system.

So call (800) 426-9400. In
Washington State, Alaska, Hawaii
and Canada, call MICROSOFt
(206) 828-8080. The High Perfonnance Software
We'll give you the name of your
nearest Microsoft dealer or help you
update to Microsoft COBOL 2.0.
Certified High Level Compiler:
• GSA validation at the Federal High Level of
compliance with the ANSI '74 standard.
• Built in sort-merge, chaining, dynamic calling,
and overlays.
Fast multi-key ISAM:
• Split-keys and duplicate keys.
• Benchmark results of 5000 reads and writes to
an ISAM file:
Microsoft
Realia MicroFocus" Ryan-McFarland"
COBOL 2.0 COBOL Native Code
COBOL 2.0

:~~:es 1:32
1:56
2:58
3:30
Interactive extended screen section:
• Cursor positioning, auto skip, automatic data field
formatting.
• ACCEPT and DISPLAY data by the screen full.
Productivity utilities:
• Interactive Symbolic Debugger.
• Rebuild file recovery utility restores corrupted
ISAM files.
Price:
• $700 for compiler and 4tilities.
• No runtime royalty fees.
Minimum System requirements:
• MS-DOS 2.0 or later, I92K RAM, and one disk
drive.
• Xenix 286, 512K RAM, and one disk drive.

Microsoft and Xcnix are registered trademarks and
The High Performance So([\vare is a trademark of
Microsoft Corporation. IBM is a registered trademark of
International Business Machines. DEC is a registered
trademark of Digital Equipment Corp. Wang is a registered
trademark of Wang Laboratories. Inc. MicroFocus is a registered
trademark of MicroFocus. Ryan-McFarland is
a registered trademark of Ryan-McFarland.

COMET LINES

rectifying the orbit.

a

=

m*!p/lp!J -

r/lrl 3 j

(1)

The differential equation on which the
program is based is given in equation
2. If equation I and equation 2 are
added you have the differential equation of Encke's model.

d2eldt2

=

N

1: -m.*I(s.-s.l/ls.-s.13+(s./ls.1 311 (2)
k=l

Subscripts a and k in equation 2
refer to the asteroid and perturbing
body; N is the number of perturbing
bodies; s is the position vector of the
body corresponding to the subscript.
relative to the solar system barycenter; m is the gravitational parameter of body k.
The program consists of the main
code and four subroutines. The main
program handles initial parameter input for the asteroid number, dates
and increment for the ephemeris, and

an initial integration step size. As written. the program expects to find a file
of asteroid osculating orbital elements
on disk. The short program DSKPRP
is an example of a program used to
initialize this file. The main program
integrates the perturbations from the
beginning epoch of the asteroid orbital elements to the first date of the
ephemeris. When the integration has
reached the first date in the ephemeris, the main program continues the
integration at whatever time interval
was specified for the ephemeris and
calculates the coordinate transformation from heliocentric ecliptic coordinates to equatorial coordinates and
prints the ephemeris. Subroutine
KEPLER solves Kepler's equation for
the asteroid. Earth. and the other
planets. This calculation is done in
polar coordinates and then transformed to heliocentric rectangular
coordinates. Subroutine NEW1DN accepts the rectangular coordinates of
the asteroid and a perturbing body

Thble I: Osculating orbital elements for asteroid 90 for epoch 27.0, December

1980, in the order they would be entered in the program.
Julian date
Inclination (I)
Longitude of the ascending node
Argument of perihelion (w)
Mean radius (a)
Daily motion (n)
Eccentricity (e)
Mean anomaly (M)
Brightness 8(1,0)

2444600.5
2.23553 Oeg.
70.62207 Oeg.
234.84993 Oeg.
3.1477109 AU.
0.17648663 Oeg.
0.1659135
212.56103 Oeg.
9.3

Thble 2: The ephemeris calculated by the program for asteroid 90
in the period 13.35. September 1983 to 13.4 5, September 1983.
Asteroid Number 90
Astrometric 1950.0
D

M

Y

JO

Right Ascension

Declination

Mag.

Distance

13.35
13.36
13.37
13.38
13.39
13.40
13.41
13.42
13.43
13.44
13.45

8
8
8
8
8
8
8
8
8
8
8

1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983

2445559.85
2445559.86
2445559.87
2445559.88
2445559.89
2445559.90
2445559.91
2445559.92
2445559.93
2445559.94
2445559.95

23
23
23
23
23
23
23
23
23
23
23

-9
-9
-9
-9
-9
-9
-9
-9
-9
-9
-9

12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6

1.734
1.734
1.734
1.734
1.734
1.734
1.734
1.734
1.734
1.734
1.734

8
8
8
8
8
8
8
8
8
8
8

24.1
24.1
23.8
23.4
23.1
22.8
22.5
22.1
21.8
21.5
21.2

16
16
16
16
16
16
16
16
16
16
16

31
31
33
35
38
40
43
45
48
50
53

and calculates the perturbing acceleration due to the body. Subroutine ENCKE calculates a new set of
osculating orbital elements for the
asteroid from the old set and the perturbations that have occurred to the
asteroid. The last subroutine in the
program, subroutine ORBIT. calculates the orbital elements of the Earth
and other perturbing planets by a set
of polynomials and the Julian date.
Using the program is not difficult.
The program first prompts for the
date on which you want the ephemeris table to start. the interval of the
table. and the length of time to be
covered in the ephemeris. The unit of
time is in days. i.e.. 0.01 day or 10
days. The time scale is universal time.
which for the purposes of the program can be considered coordinated
universal time. which is broadcast by
WWV and other time stations. The
program then prompts for an integration step size. This generally should
be between 5 and 40 days, with a
maximum of about 2 percent of the
orbital period and a minimum of
about 0.1 percent of the orbital
period. The closer the epoch of the
orbital elements is to the first date in
the ephemeris, the longer the integration step may be. The objective in
selecting the integration step size is
to pick an interval small enough to
make the truncation errors in the integration small and have an interval
large enough to keep round-off
buildup minimized. The program then
prompts for the asteroid number and
fetches the asteroid's orbital elements
stored on disk. The asteroid's orbital
elements from the file are displayed.
If more recent elements are available,
the elements are entered and the file
updated. The program then calculates
an ephemeris for the dates and time
interval entered.
Thble I contains the osculating orbital elements from the 1980 Ephemerides of Minor Planets for asteroid
number 90, named Antiope. Thble 2
is the ephemeris calculated by the
program for a O.I-day period on
August 13, 1983. This period was
chosen because it coincides with the
(continued)
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period in which the Lowell Observatory made photographic plates of
the asteroid and the resulting positional measurements were published
in Minor Planet Circular #8193 (October
21. 1983) of the Smithsonian Astrophysical Observatory. The positionsfor asteroid 90 are as follows:

Date 13.39167 Aug. 1983
R.A. 23 hr
8 min 17.70 sec
Dec. -9 deg 17 min 18.8 sec

Date 13.42951 Aug. 1983
R.A. 23 hr
8 min 16.40 sec
Dec. -9 deg 17 min 28.6 sec
As you can see. the program satisfies
the accuracy required. For a further
comparison. table 3 is an ephemeris
calculated by a program that uses
only Keplerian motion and does not
calculate the perturbations due to the
major planets.
The program was originally written
to calculate ephemerides of asteroids

but can also be used to calculate
ephemerides of comets. When the
program is used for comets it is
necessary to do some minor calculation to translate the orbital elements
from the conventional form for
comets to elements usable by the program. Also. comets are named by
several different methods: year and
order of discovery. name of discoverer and subsequent rediscoverers. season of the year. or placement in the sky. Comet names just do
not seem usable with the simple form
of random-access file used for the
numbered asteroids. 1 maintain
separate ASTRo.DAT disks for comets
and asteroids and keep a manual index of what comet is in each record.
Thble 4 is a set of orbital elements for
Halley's comet from Minor Planet Circular #9214 (November 8. 1984). For
this set of elements the mean
anomaly (M) is not prOVided. Instead.
the time of perihelion (7) is given. This

Table 3: The ephemeris as in table 2. but calculated using
only Keplerian motion.
Asteroid Number 90
Keplerian Motion Ephemeris
D

M

Y

JD

Right Ascension

Declination

Mag.

Radius

1335
13.36
13.37
13.38
13.39
13.40
13.41
13.42
13.43
13.44
13.45

8
8
8
8
8
8
8
8
8
8
8

1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983

2445559.85
2445559.86
2445559.87
2445559.88
2445559.89
2445559.90
2445559.91
2445559.92
244555993
2445559.94
2445559.95

23
23
23
23
23
23
23
23
23
23
23

-8
-8
-8
-8
-8
-8
-8
-8
-8
-8
-8

12.6
12.6
12.6
12.6
12.6
12.6
12.6
126
12.6
12.6
12.6

1.732
1.732
1.732
1.732
1.732
1.732
1.732
1.732
1.732
1.732
1.732

27.9
26.7
26.4
26.1
25.8
25.4
25.1
24.8
245
24.2
23.9

50
51
51
51
51
51
51
51
51
51
51

53
1
4
6
8
11
13
16
18
21
23

Table 4: A set of orbital elements for Halley's comet.
Julian date
Time of perihelion passage (7)
Inclination (I)
Longitude of the ascending node
Argument of perihelion (w)
Mean radius (a)
Daily motion (n)
Eccentricity (e)
Calculated from equatiqn 3
Mean anomaly (M)

M

2446480.5
9.43867 Feb. 1986
162.23932 Deg.
58.14397 Deg.
111.84658 Deg.
17.9390115 AU.
0.01297198 Deg.
0.9672725
0.1240284 Deg.

=

n*(Epoch of elements - 7)

(3)

The comet orbital elements generally do not include the mean anomaly
(M). the mean radius (a). or the daily
motion. Usually the time of perihelion
(7) and the perihelion distance ('I) are
given instead. Like M. missing
parameters can usually be calculated
from what is given. For example. to
calculate the mean radius from the
perihelion distance q and the eccentricity. use equation 4:
a

=

'1/(1 - e)

(4)

If the daily motion (n) is not provided.
you only need to have the mean
radius and from equation 5 you can
calculate n:
n

Astrometric 1950.0
12
12
12
12
12
12
12
12
12
12
12

is typical of the convention for reporting comet orbital elements. The calculation of M is not complicated. M
equals the daily motion times the difference between the epoch of the elements and T. Equation 3 is the
mathematical expression for the calculation of M:

=

0.985609 / (a)3/2

(5)

These relationships should be sufficient to allow calculation of any orbital element parameters that are not
provided. The brightness coefficient
8( 1.0) is not applicable to comets. I
have written the program to use this
coefficient as a flag to prompt for the
name of the comet and to change the
output format slightly. A 8(1.0) greater
than 1000 flags the program that the
ephemeris is of a comet. Sources
of comet orbital elements are
numerous. Occasionally a periodical
on astronomy will include orbital elements as part of an article. I expect
to see this more frequently as
amateur astronomers acquire and use
personal computers to calculate
ephemerides and indicate a desire to
publishers to see orbital elements included in articles.
Because comets are made of materials that vaporize. they undergo some
mass loss each time they form a coma.
or tail. This mass loss also introduces
a source of perturbation not found in
asteroids. The program does not in(continued)
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Table 5: A set of test calculations for Halley's comet.
Comet Halley
Astrometric 1950.0
D

M

26.97
26.98
26.99
27.00
27.01
27.02
27.03
27.04
27.05
27.06
27.07
27.08
27.09
27.10
27.11
27.12

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

Y

JD

1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984

2446031.47
2446031.48
2446031.49
2446031.50
2446031.51
2446031.52
2446031.53
2446031.54
2446031.55
2446031.56
2446031.57
2446031.58
2446031.59
2446031.60
2446031.61
2446031.62

Right Ascension
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21

49.1
50.0
49.5
49.0
48.5
48.0
47.4
46.9
46.4
45.9
45.4
44.9
44.3
43.8
43.3
428

Declination

Distance

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

4.739
4.740
4.740
4.739
4.739
4.739
4.739
4.739
4.739
4.738
4.738
4.738
4.738
4.738
4.737
4.737

57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57

4
5
4
4
4
4
3
3
3
3
2
2
2
2
1
1

Table 6: The ephemeris for Halley's comet for July and August 1985
as calculated by the program.
Comet Halley
Astrometric 1950.0
D

M

Y

JD

Right Ascension

Declination

Distance

1.00
300
5.00
7.00
900
11.00
13.00
15.00
17.00
19.00
2100
23.00
25.00
2700
29.00
3100
2.00
4.00
6.00
8.00
10.00
1200
14.00
16.00
1800
2000
2200
2400
2600
2800
3000

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985

2446241.50
2446249.50
244625150
244625350
2446255.50
244625750
244625950
2446261.50
2446263.50
244626550
2446267.50
2446269.50
2446271.50
2446273.50
2446275.50
2446277.50
244627950
2446281.50
244628350
244628550
244628750
244628950
2446291.50
244629350
2446295.50
2446297.50
2446299.50
2446301.50
2446303.50
2446305.50
244630750

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
6
6
6
6
6
6
6
6

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
19
19
19
19
19
19
19
19
19
19
19

4.424
4.392
4.358
4324
4288
4.251
4.214
4.175
4.135
4.095
4053
4.010
3.967
3.922
3.876
3.830
3.783
3.735
3.686
3.636
3.585
3533
3.481
3.428
3.374
3319
3.264
3.207
3.151
3.093
3-.035

32
33
34
35
37
38
39
41
42
43
45
46
47
48
50
51
52
53
55
56
57
58
59
0
2
3
4
5
5
6
7

2.0
19.5
38.3
572
16.1
35.1
54.0
129
31.5
499
79
25.5
42.7
592
152
30.4
44.8
58.3
109
225
328
419
496
55.8
3
29
36
22
586
525
43.7

13
16
19
22
25
28
30
33
36
38
40
43
45
47
49
51
53
55
57
59
1
3
5
7
8
10
12
14
15
17
19

56
54
51
44
32
15
55
30
1
29
52
11
27
39
48
54
57
56
53
48
40
31
19
6
53
38
23
8
53
39
27

.

c1ude these nongravitational perturbations in the calculation. The accuracy of the results is acceptable for
most purposes. Thble 5 is an ephemeris calculated by the program using
the orbital elements for Halley's comet in table 4. From Minor Planet Circular
#9316 are measured positions for
Halley's comet in the same period:

Date 26.973

Nov. 1984

RA

6 hr
21 min
Dec. II deg 56 min

Date 27.109

RA

48.88 sec
583 sec

Nov. 1984

6 hr
21 min
Dec. II deg 56 min

41.80 sec
55.6 sec

The accuracy for the comet ephemeris is well within the tolerance established for use in locating asteroids
and should be equally satisfactory for
locating comets. Thble 6 is an
ephemeris for Halley's comet for July
and August 1985. In July the comet
will be rising in the early morning in
the eastern horizon about an hour
before the sun.
I need to give a word of warning to
users about a future complication in
the process of using this program.
Astronomical positions are almost invariably referenced to the Earth's
equinox and ecliptic at some date.
The problem is that with respect to
.the star field. this is a continually
rotating set of coordinates. So. when
you find osculating orbital elements
or ephemerides for planets. asteroids.
or comets. they are noted as mean
ecliptic of 1950.0. or ecliptic of date.
or mean ecliptic of 2000.0. The program is set up to calculate positions
referenced to the equinox and ecliptic of 1950.0 and to use osculating
elements referenced to this set of
coordinates. The astronomical convention for comet and asteroid orbital
elements and ephemerides is that the
reference equinox and ecliptic will be
at the century and half-century
dates-I 900. 1950. 2000. We are nearing a change point. Some reference
sources are now using the ecliptic of
2000 as the coordinate base. while
many others retain the ecliptic of 1950
as the base. If the source of orbital
(continued)
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The convention for
comet and asteroid
orbital elements
and ephemerides
is that the reference
equinox and ecliptic
will be at the century
and half..century dates.
elements you use is referenced to the
ecliptic of 2000. you will need to
change the parameters for planetary
position that are used in subroutine
ORBIT. the value for the obliquity of
the ecliptic (EPSLN) in the main program. and the heading message for
the printout in the main program.
Values for the changes to be made
can be found in Astronomical Formulae

for Calculators.
The program was originally written
on a Digital Equipment Corporation
PDP-II in DEC FORTRAN IV. Later I
translated the program to Digital

Research FORTRAN-77 for the IBM
Pc. and that is the version available
on BYTEnet Listings ((617) 861-9774).
As I mentioned at the beginning of
the article. the program is a number
cruncher. The Digital Research FORTRAN has the option at link time of
producing code for the 8087 coprocessor or linking 8087 simulation
routines.
I have timed the program on a variety of PC-DOS and MS-DOS systems.
If the 8087 coprocessor is not used.
a single integration loop of the program will take from 60 to 130 seconds, depending on the machine.
With the 8087 coprocessor the time
drops to about 1 second per loop.
The program in its present form is intended to be as readable as possible.
At least one change to speed up execution is possible. You can reduce
the number of times vou call subroutine KEPLER by almost one-third by
modifying the program to assign the
previous values of POS(I.J.3) to
POS(l.J.I) at the beginning of any integration loop in which the preceding
loop did not call subroutine ENCKE
and then began the loop calculating
POS(l.1.2). I do not know how much
this would improve execution time,
but if your system does not have an
8087, it is a modification that may be

worth making. If you use the program
extensively. the execution time improvement of the 8087 may be the
justification for adding one to your
system.
The program is written so that even
if you don't have a mainframe computer and a degree in astrophysics,
you can convert the program to your
microcomputer's BASIC or FORTRAN
and. I hope. not get lost in the process. Comments have been added to
the program listings to reference the
source of many of the values used for
the calculations. so I am not going to
discuss them further in text. I recommend that you obtain a copy of Astronomical Formulae for Calculators since I am
confident that you will eventually
need to refer to it for changes in the
reference ecliptic. If you have a background in calculus and are interested
in the derivation and physics behind
the program, J recommend Fundamentals of Astrodynamics as a very readable
reference on the topic. •

Editor's note: If you are unable to obtain the
source-code listings from BYTEnet Listings,
Mr. Dixon will provide an IBM PCcompatible disk containing source code and
compiled code for S18. Write to David S.
Dixon. 3208 Jupiter Rd.. U:is Cruces, NM
88001.
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checks. Include a ''business hours" phone number if possible.

BYTE
Subscriber Service
Po. Box 328
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INDUSTRIAL GRADE
IEEE·696/S·100 BOARDS
Dual Systems designs and manufactures a variety
of IEEE·696/S·100 boards for 16·bit microprocessor
systems running under UNIX and other operating
systems. These boards bring high performance and
three years of field· proven experience to your
computing environment.
Each board is rigorously tested and burned·in for
168 grueling hours. If it can't bear the heat, it won't
bear our name.

High Performance System Boards
Model WDC-SMD The WDC·SMD Hard Disk
Controller' is specially designed for high throughput in
large, heavily· loaded multi· user UNIX systems. All
sectors on a track are transferred essentially within a
single disk rotation regardless of where the head first
settles or the order in which sectors are encountered.
The controller offers 16· bit throttled DMA data
transfers and disk transfers up to 10 Mblsec. Also
features dual· ported, full· track, look ahead cache, and
on·board microprocessor. Interfaces with one or two
SMD drives. $2195.
Model SI04-DMA The most advanced, intelligent,

4·port serial I/O board available for the IEEE·696/
S·100 bus, this module features 256 bytes of FIFO
buffer for input characters and provides DMA transfers
for output. A built· in 8085A processor greatly
reduces system overhead. $695.
•Patent Pending

Model DMEM Features 256K bytes of memory and

either 8 or 16·bit data paths. 24·bit addressing, and
parity checking on each byte. DMEM has no S·100
wait states. $1395.
Model EPROM Capable of either 8 or 16·bit data

transfers, this 32/64K EPROM offers the versatility of
running with 68000, Z·8000, 8086, 16000, and
other 16-bit processors. It accepts industry-standard
2732 and 2716 EPROMs. 64K RAMS may be mixed
with 2716 EPROMs for use as a RAM/EPROM board.
$345.
Model CPU-6IOOOM High-performance CPU board

with 16·bit data path, 10 MHz CPU operation, and
MC68451 MMU for multi-tasking applications. $1195.
Model CPU-6IOOO Similar to 68000M, but features
8K bytes of on-board ROM with Motorola's MacsBug
monitor instead of the Memory Management Unit.
$895.
Model. MIlD-IS & 20 Baell Plane. These premium
quality motherboards feature four·Iayer construction
with two internal ground planes, and Schottky·diode
termination. They provide high·speed operation with
true transmission line characteristics and minimum
noise. M/BD·15: $495, M/BD·20: $545.
Model CMEM This non· volatile CMOS memory board
provides easy·to· use 8 or 16-bit data paths and 32K
bytes of memory with dynamically movable
write/protect window. On· board lithium battery holds
data for 3-10 years with power off. $725.

Data Acquisition and Control Boards
Model CLK-24C Clock· calendar features a LSI CMOS

chip and on-board, long· life lithium battery. $325.
Model AIM-12 A highly reliable A·to·D converter with

35msec. maximum conversion time, 12·bit resolution
and accuracy, and 32 channels single·ended/16
channels differential. $725.
Model AOM-12 This D·to·A converter offers 1/0-

mapped port address, 12-bit ± 112 L.S.B. accuracy
(0· 70·C), and voltage outputs of 0 to 10 volts, ± 5
volts, and ± 10 volts. $675.
Model VIC 4- 20 Converts voltage outputs from

AOM·12 into four separate 4-20MA current outputs.
Module also provides overvoltage protection on all
current output, plus transient protection per ISA
standards. $600.
For more information, call (415) 549· 3854.
Dual Systems Corp., 2530 San Pablo Avenue,
Berkeley, CA 94702

THERE'S ONLY ONE

:)UAL

CPU-68000M
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TRACKING EARTH
SATELLITES
BY

E. H.

WEISS

The Stumpff program can help you calculate earth--orbiting
satellite positions with high precision
THE PURPOSE OF the program
Stumpff is to compute the orbit or trajectory of a body of negligible mass
(spacecraft or minor planet) in the
gravitational field of three massive
bodies. In the point-mass problem,
each body behaves as if its entire
mass is concentrated at a single point
In that case the Stumpff program converges to the exact solution. Another
use of Stumpff is to obtain fast approximations, especially to orbits
within our solar system. In that case
an accuracy on the order of one part
in a thousand is usually maintained,
even for lengthy and stressing cases.
The program is named in honor of
professor Karl Stumpff (1895-1970),
who developed the theory upon
which the program is based.
The method described here has two
major advantages over traditional
methods. First it is 10 to I 5 times
faster. Second, there is no need to
store the positions of the massive
bodies, called ephemerides, on disks
or tapes. This point is crucial; without
it a personal computer could not perform the computations.
Stumpff is written for a minimumconfiguration IBM PC An 80-column
display console and a printer are re-

quired. A listing of the BASIC source
code and a compiled version for the
IBM PC are available for downloading
from BYTEnet Listings at (617)
861-9774.
HISTORICAL AND TECHNICAL
BACKGROUND

The two-body problem (motion of a
planet around the sun) was solved by
Johannes Kepler (1571-1630). Kepler's
solution to the two-body problem
enabled him to compute the position
of a planet at any value of time by a
series of formulas. Isaac Newton
(1642-1727) tested his law of universal gravitation by rederiving Kepler's
laws with his own invention, the calculus. Newton found that the solutions are not only ellipses. as stated
by Kepler. but also parabolas and
hyperbolas (if the velocity of the less
massive body is sufficient to escape
the gravitational field of the more
massive body).
The search for the solution of the
three-body problem occupied mathematicians and astronomers until Karl
G. J. Jacobi (1804-1851) proved that a
closed-form (general) solution is impossible if a body is gravitationally attracted by two or more other bodies.

It is, however. possible to obtain the
solution by numerical techniques.
NUMERICAL TECHNIQUES

The motion of a small body is described by a set of differential equations and is traditionally computed by
numerical integration. In order to perform a numerical integration. you
must first know the values of all motion parameters at to. the start time.
Then look up the coordinates of the
massive bodies in a table of
ephemerides. Next numerically integrate the position of the small body
to time t\. This is possible provided
that the time step h = t l - to is sufficiently small. Then, using the known
values of the small body at time t l •
compute the values at t2. The values
of the motion parameters of the
massive bodies are again obtained
from tabulated ephemerides. Similar(continued)

E. H. Weiss. an advisory analyst for IBM.
has more than 35 years of experience in

govemment and private industry as a programmer. instructor. analyst, and manager.
His Stumpff program is his alone-it was not
developed by or for IBM. He can be reached
at 7568 Remington Rd., Manassas, VA
22110.
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Iy, "march" from time t2 to h. then to
t4 • t5• etc., until the values of the motion parameters at the desired end
time are obtained.
What has been said so far about numerical integration is quite general. It
is equally valid for the numerical integration of the equations of motion
of a spacecraft and for any other differential equation. Is there a better approach for astronomical or spacecraft
problems? Johann Frane: Encke (179 11865) thought so. His clever method
is useful if the major contribution to
the motion of the small body is
caused by the gravitational attraction
of just one body. (This is frequently
satisfied in our solar system.) In that
case, a two-body method is used to
compute the spacecraft motion due
to that one massive body; this is
called the reference orbit. The contribution of all other effects, called the
perturbation, is obtained by numerical integration. To obtain the spacecraft motion. you add the values of
the reference orbit and the perturbation. Since the quantity to be integrated-the perturbation-is small
relative to the reference orbit. a comparatively large time step can be
used. Thus, even though the calculation time spent on one Encke time
step is greater than for straightforward
integration, the Encke method
generally performs the entire computation in less time.
CONNECTION BETWEEN THE
ENCKE AND STUMPFF METHODS

The Stumpff method is an extension
of the Encke method. The Stumpff
reference orbit includes the gravitational attraction of all massive bodies
and thus accounts for all point-mass
effects. Furthermore-and this is
crucial-the deviation between the
reference and the actual orbits remains small even over protracted time
intervals. Therefore. the time step for
the Stumpff method can be larger
than that for the Encke method. which
in turn is larger than that for straightforward integration. The bottom line
is that the Stumpff technique is about
10 to 15 times faster, even though the
computing time per time step is
216
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slower than for other methods.
The Stumpff method was first described in 1942 in reference I. The article explains and proves the method
and illustrates it by computing the
orbit of a minor planet. References 2
and 3 provide a new and shorter
proof and also include applications to
artificial satellites. Reference 2 includes four FORTRAN listings of the
Stumpff technique for mainframe
computers.

A SAMPLE CASE
Stumpff can compute the orbit of any
body of negligible mass in the gravitational field of any three massive
bodies. The program is set up to compute a sample case; other cases require input changes. to be discussed
shortly. The sample case computes
the orbit of Explorer 33, which was
launched on July I, 1966. Explorer 33
describes more than 10 highly eccentric orbits around the earth and moon
in 180 days. There are several close
approaches to the earth and the
moon.
NOTATION

Stumpff computes the trajectory of a
spacecraft in the gravitational field of
three massive bodies. The mass of qo,
the spacecraft. must be negligibly
small. The sample case is set up with
ql as the earth. q2 as the moon, and
q3 as the sun. The masses of the four
bodies are denoted by mo. mi. m2. and
m3·

Any coordinate system can be used.
provided that the origin is at the
center of body ql. The sample case
uses the standard 1950.0 coordinate
system. The x-axis points to the first
point of Aries (also called the vernal
equinox). the z-axis points north, and
the y-axis completes a right-handed
orthogonal coordinate system. All input and output is in kilometers (km)
for position, kilometers per second
(km/sec) for velocity. and days for
elapsed time.
The vector from ql to qo is denoted
by PIO. That is. PIO is the position vector of body qo relative to (or as
measured from) ql. The three coordinates of PIO along the X-, y-. and z-

axes are denoted respectively by
YIO(l). Y IO (2). and Y IO (3). More generally, let i = 0, I. 2. or 3; j = O. I. 2, or
3. Then Pij is the position vector of qj
relative to q,. and its components
along the coordinate axes are Yij(l).
YiA2). and YiA3). The time derivative
of pij is a velocity vector; it is denoted
by Vij and its components by Yij (4).
Y,A5).and Yij(6).
INPUT

The Stumpff program always prompts
for four data entries. It prints the
default parameters for the sample
case, then asks "DO YOU WISH TO
MODIFY ANY OF THE ABOVE CONDITIONS? Y OR N." If you respond
with "N" or "n:' the program immediately continues with the next of
the three remaining prompts.
In response to the prompt
"RESULTS WILL BE PRINTED EVERY
'TH DAY" type the desired frequency (e.g., 10 to obtain printouts every
tenth day). In response to the prompt
"LARGEST VALUE OF TIME TO BE
PRINTED. IN DAYS:' type 180 if the
length of the mission is 180 days. and
so on. The last prompt is "TIME-STEP
CONTROL CRITERION. IE-5 OR
IE-6 RECOMMENDED." Respond
with an appropriate number. remembering that smaller values yield
greater accuracy, but the calculations
require more computer time.
If you respond to the first prompt.
"DO YOU WISH TO MODIFY ANY OF
THE ABOVE CONDITIONS? Y OR N:'
with "Y" or ''y;' the program prints all
initial conditions. one at a time. If no
change is reqUired. merely press
Enter; to change a value. type a new
value, then press Enter. The initial
conditions are displayed in the following order:
YIO(l)
YIO(6)
YI2(I)
YI2(6)
Y13(l)
YI3(6)
The canonical unit of length
The canonical unit of time
The starting time. in days
ml. m2. m3
Program lines 320 to 360 and the subroutine on lines 1930 to 2790.
(continued)

color means your message is sure to get noticed.
Call 1-800-328-1684 for a free sample. Then
.get more from your office manager, local stationer
or art supply dealer.
With Post-it Notes, you'll never have
problems making connections.
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Table I: Printer output of Stumpff using the default sample data for Explorer
33 and IE-5 as the time-step control criterion.

available on BYTEnet, deal with input
~ &umpff.
.
OUTPUT

Position in km and velocity in km/sec. Origin at 01.
Lines 1 & 2 Y10; lines 3 & 4 Y12; lines 5 & 6 Y13.
Line 1 ends with time in days. Line 7 gives spacecraft distance from 01 and 02.

+ 1.8352641 E + 05
+ 1.0044146E + 00
+ 2.1384734E + 05
+ 8.4600699E - 01
- 9.3856136E + 07
- 22920521 E + 01
R10,R20

- 2.4094338E + 05
- 3.2081303E - 01
- 2.9619053E + 05
+ 4.7626001 E - 01
+ 1.0949798E + 08
-1.6789843E + 01
+ 3.0506469E + 05

- 3.6452766E + 04
-1.5168001E-01
+ 1.6430464E + 05
+1.7218044E-01
+4.7486128E + 07
+ 72817683E + 00
+ 1.4254020E + 05

+ O.OOOOOOOE + 00

Canonical units of length and time are:

+6.3781650E+03

+ 8.0681366E + 02

Masses of bodies 1, 2, and 3 are:

+ 10000000E + 00
Start time, Date
Time-step criterion

+ 12299896E - 02

+ 3.3295128E + 05

08:32:41
+ 1.00000000 - 05

07-01-1984

+ 4.0406591 E + 05
- 48275355E - 01
+ 1.7381369E + 05
- 9.3196988E - 01
- 1.1224846E + 08
-1.9551346E+01
R10,R20

+ 5.7658706E + 03
+ 51666003E - 01
+ 3.1362872E + 05
+ 3.2447833E - 01
+ 9.3514536E + 07
-2.0131100E+01
+ 4.1614953E +05

- 9.9387773E + 04
+ 8.1928223E - 02
+ 1.4380152E + 05
+ 2.3401709E - 01
+ 40555028E + 07
+ 8. 7292433E + 00
+ 4.5490291 E + 05

+ 1.0000000E + 01

+ 3.7403688E + 05
+ 5.6283206E - 01
-3.2397141E+05
+ 4.5049697E - 01
-1.2746285E + 08
-1.5571598E + 01
R10,R20

-2.5159747E+05
+ 1.9169375E - 01
+ 1.6550636E + 05
- 8.4750861 E - 01
+ 7.4866512E + 07
- 22928595E + 01
+ 4.5661869E + 05

+ 72772000E + 04
-1.5092811E-01
- 5.8775484E + 04
- 4.5995513E - 01
+ 3.2467906E + 07
- 9.9447031 E + 00
+ 7.0343669E + 05

+ 2.0000000E + 01

+ 30188719E + 05
- 9.3400902E - 01
+ 3.6786394E + 05
+41416159E-01
- 1.3902795E + 08
- 1.1139797E + 01
R10,R20

+ 10132476E +05
+ 3.8737997E - 01
-1.4087461 E + 05
+ 7.9788619E - 01
+ 5.4090352E + 07
- 2.5052975E + 01
+ 32792316E + 05

- 7.8300773E + 04
+ 1.9829461 E - 01
- 9.821 0367E + 04
+ 3.7135252E - 01
+ 2.3457196E + 07
- 1.0864564E + 01
+2.5181314E+05

+ 3.0000000E + 01

+ 4.5098631 E + 05
+ 3.2330784E - 01
- 5.6318953E + 04
-1.0172640E + 00
-1.4661626E + 08
- 6.3732409E + 00
R10,R20

- 1.9036528E + 05
+ 32467601 E - 01
+ 32954591 E + 05
- 2.3190196E - 01
+ 31767970E + 07
- 26502871 E + 01
+ 4.9894850E + 05

- 96550414E + 04
-1.0042379E - 01
+ 1.7090238E + 05
-41716743E - 02
+ 1.3777301 E + 07
+ 1.1492944E + 01
+ 7.7407838E + 05

+ 4.0000000E + 01

+ 1.0722097E + 05
-1.7199315E + 00
- 1.5787850E + 05
+ 9.0786868E - 01
- 1.4996200E + 08
-1.3445547E + 00
R10,R20

+ 1.3195153E + 05
- 20821010E - 01
- 3.1072731 E + 05
- 41719040E - 01
+ 8.5147130E + 06
-2.7184437E+01
+ 1. 7326725E + 05

- 3.3376625E + 04
+ 4.3421927E - 01
- 1.4608538E + 05
-2.7912253E-01
+ 3.6924375E + 06
-1.1790426E + 01
+ 52815294E + 05

+ 5.0000000E + 01
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Line I: YIO(1). YIO(2), YlO(3).
elapsed time
Line 2: YIO(4). YIO(5). YIO(6)
Line 3: YI2(1). YI2(2). YI2(3)
Line 4: YI2(4). Y12(5). Y12(6)
Line 5: YI3(1). YI3(2), YI3(3)
Line 6: YI3(4). YI3(5), Y13(6)
Line 7: "RIO. R20". RIO. R20
(where RlOis the distance between q 1 and qO and R20 is the
distance between q2 and qO).
Lines 1260 to 1570 of Stumpff deal
with computer output.
'Table 1 shows the sample case integrated for 90 days. The time-step
control criterion is IE - 5.
CANONICAL UNITS

(wntinued)
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Seven lines are printed every n days,
where n is an input parameter:

The equations of motion include the
Gaussian constant of gravitation,
which involves the units of length.
time. and mass and therefore assumes different numerical values for
different basic units. But the constant
appears in the equations of motion
only as a multiplicative factor. Therefore. it need not be coded if it
assumes the value of unity.
Canonical units are a set of consistent units for which the Gaussian constant equals unity. Canonical units are
used in all internal computations of
Stumpff. The definition of canonical
units is as follows: Let d be the
distance between point-mass bodies
a and b. Let body b describe one complete revolution around body a due
to the gravitational attraction of a. and
denote the period of one complete
revolution by PER. The units of mass.
length, time, and the constant of universal gravitation are considered to be
canonical if
• the mass of body a is the unit of
mass
• the distance d is the unit of
length
• the period PER, divided by (2 •
(wntinued)

• Low Low Prices
• No Surcharge for Credit Cards
• Open 9 AM to 7 PM Eastern (Mon-Fri)
9 AM to 2 PM Eastern (Sat)

COMPUTERS
IBM ENHANCED AT .... 5395
IBM ENTRY LEVEL AT .. 3895
IBM PC, 1 DSDD DR,
256K
1559
IBM PC, 2 DSDD DR,
256K
1689
IBM PC, NO DRNES,
64K
1269
IBM PC, 2 HALF/HITES,
1689
256K
IBM XT, 1DSDD
DR/10MB, 256K ..... 3829
IBM XT, 1DSDD DRiMYND .
HD, 256K
2595
COMffiQ, 2 DSDD,
256K
2059

MONITORS
AMDEK 300G
AMDEK 300A . . . . . . . . . ..
AMDEK 3lOA . . . . . . . . . ..
AMDEK 600 RGB
COLOR
AMDEK 710 SUPER
HI RES COLOR
IBM COLOR
IBM MONOCHROME
PRINCETON MAX-12 . . ..
PRINCETON HX-12 RGB
COLOR
PRINCETON SR-12/SCAN
DOUBLER
QUADRAM
AMBERCHROME .....
QUADRAM
QUADCHROME II .....

129
139
159
419
549
629
249
159
469
879
169
429

MISCELlANEOUS
MEMORY, 64K CHIPS
MEMORY, 256K CHIPS
PRINTER CABLE
M1CROFAZER BUFFER,
8K

•

I

V/S4-

19
99
25
129

.1

M1CROFAZER BUFFER,
64K
219
VERBATIM, DSDD DISCS . 27

DISPlAY CARDS
SID SUPER HI RES 400 .
HERCULES COLOR. . . ..
IBM MONOCHROME
IBM COLOR
EVEREX GRAPHICS
EDGE
GENOA SPECTRUM
TECMAR GRAPHICS
MASTER
PARADISE MODULAR
GRAPHICS

395
159
239
229
339
329
459
279

BOARDS
AST SIX PACK PLUS,
64K
259
AST MEGAPLUS, 64K
279
AST MP-2, 64K
249
AST ADVANTAGE, 128K . 399
AST 110 PLUS
139
JRAM-2
169
QUADRAM QUADBOARD,
0K
239
QUADSPRINT
CALL
TECMAR CAPTAIN, 0K .. 219
TECMAR FIRST MATE,
0K
199
TECMAR WAVE XT, 64K . 199
TECMAR JR CAPTAIN,
128K
299

MODEMS
HAYES 2400
HAYES300B
HAYES 300/1200 . . . . . . ..
HAYES 1200B w/
SOFTWARE
HAYES 1200B
VEN-TEL HALF CARD
VEN-TEL 300/1200
INTERNAL
AST REACH HALF CARD
1200

649
199
421
389
345
369
339
359

COMi?lJ1CM
MAMr
1901 S. TAMIAMI TRAIL, VENICE, FL 33595
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PRINTERS
OKIDATA82A
299
OKIDATA 83A, WIDE
CARRIAGE
559
OKIDATA 84p, WIDE
CARRIAGE
669
OKIDATA 92P
379
OKIDATA 93p, WIDE
CARRIAGE
599
OKIDATA 2410P
1790
OKIDATA 182
219
OKIDATA 192
359
EPSON RX-80
239
EPSON FX-80,
TRACTOR
359
EPSON LX-80
249
EPSON RX-80FT PLUS .. 299
EPSON RX-1oo, WIDE
CARRIAGE
399
EPSONFX-1oo, WIDE
CARRIAGE
499
EPSON JX-80 COLOR
PRINTER
499
EPSON LQ-15oo
PARALLEL.
999
NEC 2050
659
NEC 3550 . . . . . . . . . . . .. 1059
NEC 8850
1499
JUKI 6100
399
JUKI 6300
749

ACCESSORIES
OKIDATA82/92
TRACTOR
49
NEC BI-DIRECTIONAL
TRACTOR
154
NEC CUT SHEET GUIDE . 64
JUKI 6100 BI-DIRECTIONAL
TRACTOR
109
JUKI 6300 BI-DIRECTIONAL
TRACTOR
129

1-800-237-4048
Call for Non·Advertised and Lower Currenf Prices.
IBM is a registered Trademark of International
Business Machines. Prices subject to change.
We accept MasterCard. VISA. Money Orders.
certified and personal checks and COD shipments.
Returns are subject to a 15% restocking fee.

IN FLORIDA CALL 813-493-2736

TRACKING SATELLITES

+ 4.2073403E + 05
- 1.6991589E - 01
+ 4.0053797E + 05
- 14566940E - 01
- 14892976E + 08
+ 3.7287424E + 00
R10,R20

- 81687375E + 04
+54551083E-01
+ 6.0884805E + 04
+ 8.5460287E - 01
-14973616E + 07
- 2. 7058577E + 01
+ 4.5063006E + 05

- 1.3920300E + 05
- 4.0784150E - 02
+ 1.5494327E + 03
+ 44591239E - 01
- 64940470E + 06
-1.1733729E + 01
+ 2.0136027E + 05

+ 6.0000000E + 01

+ 2.2461516E +05
+ 81509495E - 01
- 2.6377850E + 05
-70102608E-01
- 14353605E + 08
+8.7413425E+00
R10,R20

- 2.8893991 E + 05
- 64160638E - 02
+ 2.1918655E + 05
- 7.3732376E - 01
-3.8023476E+07
- 2.6167715E + 01
+ 3.6811628E + 05

- 3.9640344E + 04
- 2.9409379E - 01
+ 1.3143569E + 05
-32422194E-01
- 1.648946'1 E + 07
-1.1348359E + 01
+ 72525019E+05

+ 7.0000000E + 01

Pij = -Pji
Pij + Pjk = Pik

Pii

+ 34287069E + 05
- 64364934E - 01
+ 6.8223969E + 04
+ 9.9896520E - 01
-1.3387658E + 08
+ 1.3563957E + 01
R10,R20

+ 6.1140590E + 04
+ 5.7552481 E - 01
- 3.3873609E + 05
+ 12927669E - 01
- 59954040E + 07
- 24460604E + 01
+ 3. 7143862E + 05

-1.2910519E+05
+ 1.6853730E - 01
+ 1.7829113E + 05
-84648142E-03
- 2.6001038E + 07
- 1.0608757E + 01
+ 4.8759766E + 05

+ 8.0000000E + 01

+ 3.2928400E + 05
+ 54575258E - 01
+ 30065381 E + 05
-67142922E-01
-1.2021711E+08
+ 1.7979109E +01
R10,R20

- 2.8257238E + 05
+24833123E-01
+ 24090578E + 05
+6.2881094E-01
- 8.0078016E + 07
- 2.2009541 E + 01
+44319781E+05

- 9.0272820E + 04
- 22335909E - 01
+ 1.0086758E + 05
+ 3.7202370E - 01
- 34727984E + 07
- 9.5437965E + 00
+ 5.5801769E + 05

+ 9.0000000E + 01

End time

The folloWing canonical units are
frequently used in astronomy. The
unit of mass is the mass of the sun,
the mean distance from the sun to the
earth is the unit of length, and the unit
of time equals one sidereal year
divided by (2 0 3.14159), or 58.132
days.
The sample case in the program
uses the mass of the earth as the unit
of mass and the equatorial earth
radius (6378.165 km) as the unit of
length. The computation of the
canonical unit of time can be left to
the astronomers, who have stated that
its value is 806.813645 seconds.
Lines 260 to 300 of the listing initialize the canonical values for the
sample case. In the program, variable
CML holds the canonical unit of
220
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=

(k

=

0, I, 2. or 3)

0

Thus, for example, P20
-PI2

=

P21

+ PIQ

=

+ PIO.

TwO-BODY MOTION

08:39:14

3.14159). is the unit of time
• the universal constant of gravitation equals unity

complished by first computing the
values of the six vectors at time t,.
Then. using the just-obtained values
as new initial conditions. compute the
vector values at t2. Continue "marching" to t3, t4 , etc., until the values for
tl are determined.
It is mentioned in passing that any
vector pij can be computed from the
three vectors PIO, P12. and Pn. To see
this, remember the obvious vector
relations

length and CMT is the canonical unit
of time.
MATHEMATICAL STATEMENT
OF THE PROBLEM

There are four bodies, denoted by Clo.
Cli. Cl2. and Cl3, with masses mo, m" m2.
and m3. The mass of body Clo is negligible. The position vector of body Clj
relative to Cli is denoted by PiAtn)'
where i and j may assume numerical
values O. I, 2. or 3: also, 11 is any integer. t is the abbreviation for time.
and therefore tn denotes a specific
value of time. The time derivative of
Pij(t n) is the velocity vector Vij(t n).
The mathematical statement for the
problem of this article is as follows.
At the outset the values of the six vectors PIQ(to), PI2(tO), Pn(to), VIO(tOl. VI2(tO),
and vn(to) are known: they are called
the initial conditions. The objective is
to determine the value of PIQ(tI) , where
tl is the specified final time. This is ac-

Suppose there are only two bodies.
say Clo and CI,· As before. PIO(tO) and
v,o(to) denote the position and velocity vectors of qo relative to Cli at time
to. The corresponding values at time
t l are denoted by Iplo(ttll and IVlo(ttlJ.
where the square brackets show that
the values are the result of two-body
motion. Over 100 useful procedures
exist for solving two-body problems.
In the days of paper-and-pencil computation, the human computer could
easily switch procedures-for example, from an efficient procedure for
elliptic motion to another procedure
as the motion approached parabolic
characteristics. Programmers for electronic computers prefer one universal
method for all types of two-body motion. Stumpff uses a universal method
called "sub!." See lines 1680 to 1910
of the program. Stumpff spends the
bulk of its time in this subroutine.
STUMPFF REFERENCE ORBIT

This section presents the equation for
Pij, the Stumpff reference orbit for
position, and Vij. the reference orbit
for velocity. To simplify the equations,
the folloWing conventions are used: P ij
and V ij refer to time t l : the two-body
values, enclosed in square brackets,
also refer to time t l : all other terms
refer to time to: h = t l - to is the time
step.
It is easier to state the equations for
(continued)

Finally, business computer
software for t

hard-nosed.

IUISDIESS TOOLS
11

I

I

•

No one takes a harder look at
software than small to mid-sized
businesses.
So take a long, hard look at
The Accounting Solution~ a new,
totally integrated software package
from Business Tools, Inc:'M
You'll find its breakthrough features are designed to payoff where
it counts-on the bottom line.

Hard-nosed economy, $99:
Contrary to popular opinion,
you don't need a small business
loan to buy quality software. Not
if you're buying The Accounting
Solution. For $99, you get a
language/data base manager with
more hard-nose capabilities and
speed than any program available
at any price; $249 buys the
language plus accounts receivable/
payable and general ledger; $399
gets you all the above plus inventory control, sales order entry,
purchase order entry and payroll.
Even more good news for the
budget minded - source code is
included with applications.
Easy for any hard-nose.
The Accounting Solution is easy

enough for the novice hard-nose
to use within minutes of receiving
the package. Yet it's also sophisticated, offering unlimited flexibility
and opportunity to the hot-shot
hard-nose. And it's designed to
run on CP/M-80, MP/M-80, IBM
PC and compatibles~·

Multi hard-nose capability.
The Accounting Solution never

iilJ~I~~:i:i "i"iiiiL:i
1M

Write or call:

Business Tools, Inc.
4038·B 128th Avenue SE
Bellevue, WA 98006

stands in the way of progress.
Thanks to multi-user capability, two
or more hard-noses can use the
same application at the same time.

Hard-nosed flexibility.
With The Accounting Solution,
it's easy to change your mind
because the source code is so
simple to modify. Ready to grow?
Great. You can change hardware
without spending a dime on new
software.
Take it from hard-nose
Phil Mickelson.
Phil created The Sensible
Solution~· a highly respected software package. Now he's offering
the next step, another breakthrough: The Accounting Solution.
It's simple. Sophisticated. Affordable.
And backed by Phil's reputation
and personal service. If you're
looking for hard-nosed value and
quality, you'll agree, The Accounting
Solution is the only solution.
•Suggested retail price.
• ·CPIM·80 and MP/M-BO are registered trademarks of
Digital Research, Inc.; IBM PC is a registered trademark of International Business Machines Corporation;
The Sensible Solution trademark rights are claimed by

O'Hanlon Computer Systems.

1-800-648-6258
Washington State:
(206) 644-2015
Dealer inquiries welcome.
Inquiry 63
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TRACKING SATELLITES

four massive bodies; therefore. the
condition that mo = 0 is temporarily
removed. The equations are:
P IO

=

+
+
+
+
VIO =

+
+
+
+

[PIO!
m21(ml +m2)
m21(m2+mO)
m3/(ml +m3)
m3/(m3+ mO)

*
*
*
*

(JPI2!-PI2-h*VI2)
(JP20!-P20- h *V20)
(JP\3!-p\3-h*V\3)
(JP30!-P30- h *V30)

/vlOl
m21(ml +m2)
m2/(m2+mO)
m3/(ml +m3)
m3/(m3+mO)

* (JVI21-VI2)
* (Jv2ol- V20)
* (JvI31-V\3)
* (Jv301- V30)

These equations exhibit remarkable
symmetry. By interchanging the roles
of subscripts 0 and 2. for example. P I2
and V I2 are obtained. By similar interchanges. one can obtain any Stumpff
reference orbit. though the program
requires only PIO. P 12 . and P\3. as well
as V IO • V 12 • and V 13 . Of course. the
program saves time by using the condition that mo = o.
Pij(td and Vi)td are excellent approximations to the true orbital parameters. even for a relatively large
time step. Therefore. Stumpff equates
pij(td and vij(td with Pi)td and V,)td.
The reference orbits are computed
on lines 760 to 1330. The two-body
subroutine. "sub 1." which starts on
line 1680. is invoked six times. Note

that the subroutine would be invoked
five times to compute just one reference orbit yet is called only six times
for all reference orbits.
TIME STEP

The time step h is defined by h = t l
- to. (The program. however. uses TAU
instead of h). Considerable effort was
spent in finding a good criterion for
the magnitude of the time step. It
should be large to reduce the computing time. yet small to prevent the
truncation error from building up to
an intolerable level. The criterion that
was eventually chosen is based on an
overestimate of the error. There exist
better time-step criteria for the sample case. but the chosen criterion has
the virtue of working well for all cases
that were investigated.
The time step is calculated on lines
620 to 740. It equals the fourth root
of (q/ERRERR); q is computed on line
1400 and involves the overestimate of
the error; ERRERR is the user type-in
follOWing the prompt TIME-STEP
CONTROL CRITERION. IE-5 OR
lE-6 RECOMMENDED. A safeguard
prevents the time step from becoming larger than 100 canonical units.
Moreover. the time step is adjusted so
that results are printed for the days
that the user has specified.

MATHEMATICAL THEORY
OF ERRORS

Functions encountered in the physical
sciences can usually be represented
as laylor series. If a procedure agrees
with the laylor series up to and including terms of order n but not terms
of order n+ 1. then the procedure
is said to be of order n and the error
of. order n+ 1. Higher-order procedures provide a better approximation than lower-order ones. Therefore.
in general. eqUivalent accuracy is
maintained by high-order procedures
with large time steps and low-order
procedures with small time steps.
The reason the Stumpff method is
so attractive can now be stated succinctly: For point-mass bodies. the
error of the Encke reference orbit is
of order two. while that of the Stumpff
reference orbit is of order four. •
REFERENCES
1. Stumpff. K. "Untersuchungen ueber das
Problem der speziellenStoerungen in den
rechtwinkligen Koordinaten." Astronomische Nachrichten. vol. 273. 1942.
2. Stumpff. K.. and E. H. Weiss. 'A Fast
Method of Orbit Computation:' NASA
'Technical Note TN D-4470. April 1968.
3. Stumpff. K.. and E. H. Weiss. 'Applications of an N-body Reference Orbit" in
Astronautical Sciences. vol. 15. number 5.
September 1968.

Quality PC Products from MULTITECH
• CPU board with 256K memory and up
to 640K on board, serial, parallel
ports, socket for 8087, 6 slots. Run
MS DOS CPM/86. Complete
$350
documentation
• Power supply
$135
• Case for the CPU board
$90
• Floppy controller
$60
• Keyboard
$80
• Fully assembled IBM compatible
PC with 256K, 1 serial, 1 parallel,
color card, keyboard & 2(112)
HT drives
$1150
OEM and dealer discount available.
CALL TOLL FREE TO ORDER (800) 538-1542
In Celllo,nle cell (408) 730-'795

u.s.
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195 West EI Camino Real
Sunnyvale. California 94087

• Multifunction board (64K)
$160
(384K)
$240
1 parallel, 2 serial, clock/calendar,
ramdisk & print spooler
$90
• Memory expansion (64K)
(384K)
$150
• Serial card (2 ports)
$50
• Color/graphic card
$130
• Mono display adaptor with 1
parallel port
$120
• Others
8087 math coprocessor
$120
• Color monitor
(640x500 interlaced)
$400
• Microscience Hard disk
$800
20 MB with controller
*

One-year warranty for all add-on cards!
Inquiry 255

Introducing the new and improved
IBM PC. S4995

Actually, it's not a new
IBM® Pc.
It's GEM DESKTOP.'"
The $49.95 software
breakthrough that makes
your old IBM PC so astonishingly easy to use that it
seems like a new one.

So long PC DOS,
helloGEM:

Simple menu headers at the top to
guide you effortlessly from one function to the next. So instead of making
more complex keystrokes that can
easily be mistyped, your IBM PC is
easier and faster to use than ever
before. There is also a clock and a
calculator both built right in.

Indispensable. And only $49.95.

M

GEM DESKTOP software
looks like an ordinary floppy for
your Pc. But slide it into your
IBM's disk drive, and the change begins.
From this moment on, you can run
most of the important PC programsbut instead of typing cryptic commands
to get into your program menu, you
simply point and click your mouse* or
use your cursor keys to open a window.
It's like a breath of fresh air compared
to the complex PC DOS operating system you've been using.

Point and click vs. stroke, stroke,
stroke.
N ext, instead of typing and retyping
long file names, you simply point and
click again at the appropriate symbols.
And voila! Your file appears on screen.
But it's not quite the same screen
you've been used to.

Your GEM Desktop includes all
operating system interface software
and comes with amazingly simple
instructions. In fact, GEM DESKTOP
software makes it possible, for the first
time, for anyone to learn to use an
IBM Pc. (Who knows, maybe even
the most dedicated computerphobes in
your company will warm up to the PC,
after this.)
And you canjust as easily justify
the cost-only $49.95 for complete
operating package. Which makes it
affordable enough to have several.

I

Nan:;- - - - - - - - - - - Address
_
City
_
State
ZIP
_
Phone
_

GEM DESKTOP
$49.95 plus $3.00 shipping and
handling.
GEM DRAW
$149.00 plus $4.00 shipping and
handling.
Applicable sales or use tax will be added. COD,
checks or purchase orders will not be accepted.
(Outside USA add S10.)

Method ofpayment. Circle one.

Ifyou can use a phone, you can
have GEM DESKTOP.
Right Now.

VISA MASTERCARD AM. EX.
Card number
_
Exp. date
_
Signature
_

To order GEM DESKTOP,just call
toll-free (800) 443-4200. Charge your
order to your Visa, MasterCard or
American Express. While you're on
the line ask us about GEM DRAW,'"

Mail to: GEM Software
Digital Research Inc.
BoxDRI
Monterey, CA 93942
Or call (800) 443-4200.

• GEM requires that your cOJnputer have appropriate graphics capability and thar the pointing device be compatible. CI;Il for exact requirements.
GEM, GEM DRAW and GEM DESKTOParetrademarksofDigiul Research Inc. IBM isa registered trademark of International Business
Machines Corporation. Digital Research isa registered trademark ofDigit,,1 Research Inc. C> 1985, Digital Research Inc. All rights reserved.
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our nifty $149.00 graphics package with
an extensive gallery of art.
Or mail this order form, along with
your payment.
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SOMETHING B
INSTANT DATABASES . .. BECAUSE THAt'S
HOW MOST OF US NEED INFORMATION
... INSTANTLY!
Homebase provides you instant access to a
whole realm of databases. Just hit the hotkey
to freeze whatever software you're working in,
and you're ready to find, insert or manipulate
data.
This is much more than a simple cardfile or
mini-database. You'll be able to set up your
own templates, define parameters such as the
length of a field, and do rapid key searches.
You can have thO\llSClnds of records in a database. And numerous databases on your menu.

NO

TOOLS YOU NEED.
Wt'\le Included a powenul set at tools that will save you time and help
0Ig0Ilile Intormotion. schedule, calculate and a whole lot mole. All
wlltWI a quick keystroke ... regardless of the so:twore you're running!
You may lind a few of these in some "desktop" products ... but nothing

yOU

else approaches the power of Homebase!

•
•
•
•
•
•
•
•

•
•
•

•
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Instant Databases
Phone Message Pod
Rolodex'·
Appointment Calendar
Calculator
Notepad
Time and Expense Diary
Programmable Hatkey (You
choose the key that gets you
to your Homebase)
ElectJonlc Moll (as on
automatic multi-task!)
Tables and Pages (for thase
things you always neEKJ to
look up)
Alarm Clock (including Musical
Snooze Alarm)
T<H>o List

• Qulckterm Terminal (available
even when you're working in
another program)
• Autodialer
• Template Maker (for designing
your own databases)
• DOS Servtces
• Rolodex Card Printer
• Mailing label Printer
• Data Transfer (between
databases or your other
software)
• Cut and Paste (great for putting
together on Electronic Moil
letter that combines a chunk of
spreadsheet, some text from a
document. and a few notes)

CITEMENT IS BACK
WIth the EIectftMIlc Mailbag of Your Dreams
ELECTRONIC MAIL THAT TAKES CARE OF ITSELF .•. IN THE BACKGROUND
(While you're running WordStar, lotus, dBase, a complier or whatever)
onlc malllhat could taIl8 care oIl11e1f while we were busy on the computer doing something else.
there was something strange abOut having to play postman every time a piece of electronic mail was due.
"",ease d loading up a communications package and either waiting for the mail or going out to fetch it.
ltlAndyou can ha\Ie it, too. With HOMEBASE, Electronic mail can arrive while you're working in another piece of
comer of your screen, a signal lets you know that there's incoming mail. You can read it as it comes in, if you
it. and your mall will automatically file itself ... to be read at your leisure.
Electronic Mall, its just as easy. Once you've written and addressed your letter, the rest is done for you,
)Qfre back working In another piece of software.

CHECK THE DIFFERENCE IN VALUEI
YOU GmlNG SO MUCH
FOR SUCH
PRICE?
Systems makes tools for programIncluding VSI- The Window Machine.
make mouse drivers, asynchronous drivers
and electronic mall packages for a number
of companies. Now, we've decided to use
these tools, plus some new ones that aren't
yet on the market. to produce new concepts
In software. Because we make the tools ourieIIies, our costs, and consequently yours, are
the 10INeSt possible ... with never a compromise In quality.

YESI Site licenses are available

for
companies ... large and small. If you would
like to order a single copy, now, to examine
and shOloV around your company, its cost can
be deducted, later on, from your site license
For further information on site licenses cal I
408-996-1883.

HOMEBASE

SIDEKICK

POLY WINDOWS SPOTLIGHT

Notepad
Autodialer
Appointment Colendar
DOS services
Calculator
Rolodex
Rolodex Card Printer
Tables and Pages
Alarm Clock
Template Maker
Instant Databases
Data Transfer
Cut and Paste
Programmable HotKey
Phone Message Pad
Time and Expense Diary
To-do List
Electronic Mall
Qulckterm Terminal
Moiling Lobel Printer

Notepad
Autodialer
'Calendar
Calculator
ASCII Table
Rolodex

Notepad
Keyboard Macros
Calendar
Calculator
Game
Alarm
File Cards

$49.95

$49.95

Notepad
Calendar
DOS services
Calculator
Rolodex
File Cards

$149.95

$49.95

!

SidekICk Is 0 trodemor1l: of Borland InterntlOnOt Inc.

Poly WindOws IS 0

trodernon.: of PoIytron Corp,

SpotllQht Is 0

trOdef'nOrl(

or 5ott'wofe Arts.

ORDER YOUR COpy OF HOMEBASE TODAY!

For VISA and MasterCard Orders Call Toll Free: 800·538·8157 Ext. 824
In CA 800·672·3470 Ext. 824
Call Mon•• Fri. 6 A.M. to 12 P.M., Sat. Ie Sun. 6 A.M. to 8 P.M. (P.S.T.)
or fill in this ORDER FORM and enclose a check, money oraer or your
VISA or MasterCard number.

HOMEBASE is available for the IBM PC, Xl and true compatibles
$49.95

+ $5 for shipping and handling·

NAME

-,-

_

l1TlE

_

COMPANY NAME

_

ADDRESS

_

CIlY
HOME PHONE (

STATE

ZIP

_

_ _ _ _ _ _ _ _ WORK PHONE (

o CHECK 0 MONEY ORDER 0 VISA 0 MASTERCARD Card

/I

Exp. date _ _

JO.cIay mone, back guanmlMl

'California residents add 6% saies tax. Outside U.S. please add $15. Checks must be on a U.S. bank and in U.S. dollars. Sorry, no

COD. Of purchase Ofders.
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AUlOMATING
A TELESCOPE
BY loUIS

J.

BOYD

Computerizing the repetitious tasks
in variable..star photometry
RECENTLY AT FAIRBORN Observatory West. we completed automating a telescope (photo I) for a considerable portion of the research process of photometry of variable stars
requiring long-term observation. This
article will explain the entire process
from one end to the other. with emphasis on what was automated, how
it was automated, and what was purposely left to be done manually.
SELECTING THE STARS

Much of the success of this project
has been due to our making ob~er
vations on the particular class of stars
most suited for automation. As it is
easier and less expensive to automate
a small telescope than it is a large
one, it was important that the type of
observations being made were
suitable for small telescopes.
The main difference between large
and small telescopes is the number
of photons they can collect from a
given star. Wide-bandwidth photometry (brightness measurement) makes
the most use of the meager photons
available to smaller telescopes.
Photometry, as compared to spectroscopy or direct imaging, also has
the advantages of haVing a very

repetitive measurement sequence
and a low data-output rate, easing
automation.
Further, automation is ideally suited·
to the kind of research that requires
observations each night for months or
years on end.
Finally, it is helpful if the observed
class of stars has many bright members to match the capabilities of a
small automatic telescope, that there
be strong current scientific interest in
the results, and that there be an expert on the class of stars willing to
work with an automatic system.
The RS Canum Venaticorum binaries and Dr. Douglas S. Hall fit the
criteria in all respects. The RS Canum
Venaticorum (or RS CVn) binaries arean exciting new class of stars that have
highly active atmospheres, often with
large groups of starspots that move
about and change their sizes over
time. These stars are similar to our
own sun, but in a greatly exaggerated
form. 1b learn how their starspots
evolve and change over time, you
must observe a significant number of
the stars almost nightly for years.
Besides the 40 or so known RS CVn
binaries observable by a small telescope from the northern hemisphere,

there are a number of stars suspected
of being starspotted RS"CVn binaries.
Until recently. the photometry needed
to detect any intensity variations as
the spot groups rotate in and out of
the line of sight from earth had not
been done. There simply is not
enough telescope time or enough
astronomers for such long-term observations. However, the automatic
system described in this article has
discovered 15 such new variables during 1984 alone. One of these newly
discovered RS CVn binaries can serve
as an example to illustrate the approach we took to automation. (See
the text box ''A New Variable Star" on
page 230). Douglas Hall compiled the
list of known and suspected RS CVn
binaries from available data on the
stars and, with the help of Russell
Genet. screened the list to eliminate
stars not suited to the automatic system (e.g., stars that are too dim, too
far north or south, or too near other
stars). For each variable (or suspected
(continued)

lnuis J. Boyd has a B.s. in electrical engineering and is codirector of the Fairborn Observatory (629 North 30th St., Phoenix, AZ
85008). He designed the automated photoelectric telescope described in this article.
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The system must first
determine if the sky
is dark enough
to begin observing.
variable), Hall and Genet selected two
additional stars to use in comparing
the brightness differentially and to
assist in locating and identifying the
variable by the three stars' relative
positions, Information about all of
these stars was obtained from appropriate catalogs and entered into a
data file. The data included the coordinates of each star, the expected
brightness of each star. periodic data
on the variable star, if known, and
coordinates of a nearby place in the
sky containing no detectable star.
This group data, together with
similar data on all of the other groups
of stars to be observed by the system,
constitutes the astronomical input to
the observational process. The process of deciding what variable or
suspected variable stars to observe is,

of course. a case of scientific intuition,
and no attempt has been made to
automate it. The selection of comparison and check stars could be
based on a set of rules relating
brightness, separation from the variable star, and spectral class. The selection could be automated by allowing the computer to search star catalogs, but. as it is a one-time task for
each variable star, there is little incentive to do so.
OBSERVING THE STARS

Almost all of the observing process
has been automated (figure 1). The
part that hasn't is the simple (for a
human) process of looking at the sky
in the afternoon, deciding if the
weather is acceptable for observing,
and opening the observatory roof.
This manual process takes at most
two minutes per day and has been a
low-priority item to automate. Because this task is repetitive, it will
eventually be automated. We have
made progress in that direction, but
the difficulty is to reliably detect all
forms of inclement weather including
rain, hail. blowing dust. high wind, and
heavy clouds that are likely to pro-

Photo I: Tfie automatic pfiotoelectric telescope used to gatfier tfie measurements
discussed in tfie article. Tfie small box at tfie top of tfie telescope is tfie pfiotometer.
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duce rain. We are currently testing an
infrared clear-sky detector. After
opening the observatory, we power
up the system and compare the computer's real-time clock against the National Bureau of Standards' WWV
time signals. From this point on, operation is automatic.
The system must first determine if
the sky is dark enough to begin observing. A human would do this by
simply looking up and making a decision. Not so for the computer. The
program starts by repeatedly determining the position of the sun by calculating the orbit of the earth and its
rotation, given the date and time from
the clock and knowing the location of
the observatory. This function could
have been handled with a lookup
table for each week of the year. When
the sun is 10 degrees below the
horizon, the telescope is initialized to
the southeast limits of its allowable
travel range and the related position
in the sky is calculated based on the
time. At that instant. a frequency
generator is turned on that steps the
right-ascension motor of the telescope at a rate that very accurately
compensates for the rotation of the
earth. Thus, the software does not
have to constantly take the earth's
rotation into account. Most manually
operated astronomical telescopes
also have a motor that compensates
for the earth's rotation, even though
the stars are located by an operator.
The system then decides which
group it will observe first. The logic
used is about the same as a human
would use. Because viewing stars at
low angles introduces errors due to
all the air the starlight must penetrate,
the maximum distance the star is
from the zenith when it is observed
is restricted to a 4 5-degree cone overhead. The program calculates the
time that each group will rise and set
within the defined observing cone
and selects the group that will be the
first to move out of the cone. The program determines whether the selected group is within 10 degrees of
the moon. If it is, that group is
skipped, Again, a human would simply judge the angle by looking at the
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moon and the selected group. but the
computer must calculate the position
of the moon and compare it to the
position of the group.
The telescope must now be moved
to the check star of the group being
observed. A human observer would
push the appropriate slew buttons to
move the telescope to the position or
release clutches and move the
telescope by hand. The star is found
by a combination of the use of setting circles. comparing the observed
star field to "finder charts:' and by
simply recognizing the pattern of
stars. The equivalent process for the
computer is complex. First. the computer must calculate the angular
distance the telescope needs to be
moved to go from its present position
to the sky position for the group. All
star positions are corrected for
precession of the earth's axis. The
angles are passed to a module that
breaks them into two separate moves.
one with both right-ascension and
declination motors being stepped
together. and a second move with
only one motor running. The exact
number of steps required for each
move is calculated and the direction
and number of steps is passed to a
stepper-motor driver routine. This is
the only assembly-language routine
used in the entire operation. It must
calculate which windings of each
motor need to be turned on for each
step that the motors make. In addition. it must provide smooth acceleration at the beginning of each move
and smooth deceleration at the end
of each move. The maximum stepping
rate is on the order of 4000 steps per
second. which could not be done in
a high-level language. The next task
is to take several measurements of the
sky brightness in positions near the
sky position to set a threshold to use
while searching for the stars. The telescope is then moved to the position
where it expects to find the star. A
square spiral search is then started
taking Via-second readings of the sky
brightness and comparing this to a
value calculated from the expected
brightness of the star. If the reading
exceeds about one-half the difference

YES

Figure I: A diagram of the operation of the automatic photoelectric telescope described
in the article. The shaded boxes were left as manual processes. while all other activities
were automated. Boxes marked with an asterisk are candidates for future automation.

of the sky background and the expected value. it is assumed that the
star has been found. By using an adjustable threshold. there is little
chance of the system locking onto the
wrong star.
The next step of the process is to
center the star. A human would look
through the eyepiece and make sure

that the star's image was centered.
carefully adjusting the telescope's
fine-motion controls. The automated
system uses an iterative procedure. in
which the telescope is offset to each
of four positions by a little less than
the radius of the diaphragm. and a
reading is taken in each position.
(wntinued)
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There are 16 possible combinations
that dictate which direction and how
far the telescope must be moved to
center it. This process is repeated
until the star is detected in all four

A

positions, where it is close enough to
the center to take measurements.
Measurements of 10 seconds each
are made in three color passbands,
changing the position of a wheel with

NEW VARIABLE STAR

HR

Thble A: Program parameters.
NAME: HR 4430

DIAPHRAGM = 60"

NAME
HD102224

CHECK
SKY
COMP
VARI

RIGHT ASCEN.
11463.0
11 3429.0
11 3833.0
11 3025.0

HD 101133
HD 99967

DECLIN.
+ 474646
+ 464544
+ 4650 3
+ 463927

V-MAG.
3.71
.00
6.10
6.35

Thble B: Sample data.
GROUP=HR 4430
HELIOCENTRIC CORRECTION=.0045
NAME
HD 102224

TYPE
CHECK
SKY
COMP
VARIABLE
COMP
VARIABLE
COMP
VARIABLE
COMP
SKY
CHECK

HD 101133
HD 99967
HD101133
HD 99967
HD101133
HD 99967
HD 101133
HD 102224

ULTRA BLUE
308.72 2533.51
9.11
21.69
176.54 619.36
35.02 233.10
174.15 619.39
34.47 218.37
173.12 601.62
35.21
227.78
173.98 615.16
8.85
21.68
313.27 2577.48

VISUAL
4371.71
24.65
515.79
410.78
515.04
389.12
509.49
406.96
511.58
25.34
4426.84

SECZ
1.05
1.04
1.04
1.03
1.04
1.03
1.04
1.03
1.04
1.03
1.04

HH
7
7
7
7
7
8
8
8
8
8
8

MM
56
57
57
58
59
0
1
1
2
3
3
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Figure A: Light curve for HR 4430.
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colored glass filters between each
measurement. The telescope then
moves to the sky position repeating
the measurements, then to the comparison, variable, etc. When all of the

,....., ....: .

':N••I

.8

.9

1.0

SS
47
21
58
53
32
21
1
51
38
11
54

4430 is the number of a star
in the Yale Bright Star Catalog.
It is also known as HD 99967. It was
found to be photometrically variable by the automatic photoelectric
telescope and process described in
this article. Shown in table A is all
the input information needed by
the system to observe this suspected variable star, as well as comparison and check stars and a sky
position. Given are the positions
(right ascension and declination)
and the magnitude (brightness) of
each star in the V (Visual) band of
the UBV photometric system.
Thble B shows actual photometric
measurements as recorded directly by the system. The check star, HD
102224, was measured in the ultraviolet. blue, and visual bands, and
this was recorded along with the
amount of air through which the
star was observed (straight up is
1.00 air masses). which is the secant
of the zenith angle (SECZ). The
universal time in hours, minutes,
and seconds was also recorded.
Note that after moving to the check
star, 10 additional moves to other
stars or the sky are required to complete the sequence of 33 separate
measurements. When reduced, all
these measurements give but a
single brightness point in each
color band on a light curve.
The final product of the entire
process is a light curve that shows
the variations in brightness of the
star. confirming its variability (figure
A). As mentioned in the text. this
was published in the Information
Bulletin of Variable Stars.
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measurements have been completed,
which takes about six minutes including all of the searching and centering,
the measured data is stored on floppy
disk. The data that is saved includes
the measured star brightness, the
angle of the group from the zenith,
the time, and a correction to apply as
if the star had been observed from
the position of the sun rather than
from earth. One set of actual data
taken one night on our example
group, HR 4430, is shown in the text
box.
The next group to be observed is
then selected. It is again the group
that will set first and has not yet been
observed. If every group in the 45degree cone above the telescope has
already been observed once, the system will start observing them a second time. Of course, as the earth
turns, new groups keep coming into
the observing cone from the east. If
the observing program has the optimum number of groups in it and the
groups are not too highly clustered
together, the system will not miss
groups that come within the observing cone, but it will not observe many
for a second time. Although the
searching and centering appears complex, it is done considerably more
quickly by the automatic system than
can be done manually. (Human observers usually skip the reobserving
portion of the program and go have
a cup of coffee.)
Between each group the program
calculates the position of the sun; if
it is less than 10 degress below the
horizon, the system moves the telescope to its rest position and shuts
down. If. during the course of the
night. the system cannot locate a star.
it reinitializes its position and moves
to the next group. If this occurs four
times in succession, either it is hopelessly cloudy or there is a mechanical malfunction, in which case it also
shuts the system down.
DATA REDUCTION, ANALYSIS.
AND PUBLICATION

Reduction is a highly repetitious process involving a great deal of mathematical computation. It calculates the

differences in brightness between the
variable and comparison stars and between the check and comparison
stars. The difference between the
check and comparison star should be
constant and provides a way to detect
comparison stars that are variable.
Corrections are applied to account for
the background glow of the sky, atmospheric attenuation, nonlinearities in
the detector, and deviations in the
color response of the system from
that of the standard system. Repeated
observations within a group are
averaged together. If no measurement
errors have occurred and the comparison star is stable, the reduced
values of the variable star minus the
comparison star represent the true
changes in the brightness of the variable star.
Currently, we allow the data to accumulate for three months and then
reduce it all at one time. After a
week's data is gathered from the telescope, it is transferred to a highdensity disk that can store about one
month's raw data. Other than the
changing of disks, the data-reduction
process has been completely automated.
The primary output of the datareduction program is a tabulated list
of the brightness differences along
with the time of the measurement and
the mean error in the measurement.
Measurements that have excessive internal inconsistencies are automatically thrown out.
"Quick look" plots of brightness
changes versus time are produced by
the system. and it is on such plots that
a human first knows that a susp~cted
variable star is really variable. While
useful in analyses, such plots made on
a printer are not of sufficiently high
quality to publish in most journals,
and human graphic art must still take
the final step. At the operator's request. a particular program can plot
the data by phase rather than date if
the period of a star's variation is
known, and another program can detect periodic variations in the data.
For our example star, the final
"product" was a paper coauthored by
Boyd, Genet. and Hall in the July 6,

Measurements with
excessive internal
inconsistencies
are thrown out.
1984, issue of the Information Bulletin of
Variable Stars (IBVSj, an international
publication received by all variable
star researchers. The light curve of the
new variable has been reproduced
with the permission of the IBVS
editor. Dr. Bela SZidel of Konkoly Observatory, Budapest. Hungary.
SOFTWARE AND HARDWARE
IMPLEMENTATION

Microware's OS-9 operating system
and the BASIC-09 high-level language
are used in this system. BASIC-09 is
a structured language with most of
the good points of both BASIC and
Pascal. Of the many good features of
OS-9 and BASIC-09, one that was particularly important to this project was
the use of position-independent code,
which allows executable modules to
be loaded anywhere in memory without recompiling. Also, BASIC-09
allows passing of parameters between
modules and to assembly-language
modules using pointers. This feature
made the use of completely softwaredriven stepper motors practical. Further. BASIC-09 allows programs to be
edited, traced, and debugged prior to
compilation, easing the job of optimizing hardware performance.
The program is broken into tasks
and subtasks, each withi~s own position-independent code module. Each
module performs a specific task. For
example, one module calculates the
coordinates of the sun, given the date,
time, and observer's location. Another
calculates the number of steps required to move between specific
coordinates. Modules call other
modules as required, and modules
may be released from memory if they
are no longer needed, freeing memory space for other modules. The pro(continued)
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The highly productive
automated observatory
still requires
human attention.
gram to operate the telescope and
gather data uses approximately 40
modules.
A Peripheral Technology PT-69
single-board computer forms the
heart of the telescope control system.
This computer features a 6809E processor, 56K bytes of RAM (random
access read/write memory), a clock/
calendar, two serial ports, two 8-bit
parallel ports, and a 2797 floppy-disk
controller. The computer is used
"stock" except for replacing the PIA
(peripheral interface adapter) chip

with an address decoder and bidirectional buffer on a DIP (dual in-line
package) header to provide direct access to several memory locations.
The rest of the control system electronics is contained on a small wirewrapped board that consists of a
counter-timer chip to count the pulses
from the photometer, output latches
for the stepper motors, input buffers
for the limit switches, weather detectors, and manual controls used during alignment. The power-handling circuits for the stepper motors use a
switching constant-current source and
allow up to a five-times overvoltage
to the motor during high-speed
operation.
The hardware just described is actually a third-generation design being
assembled as part of a joint Vanderbilt University-Fairborn Observatory
program under the auspices of the
National Science Foundation. An

Optec photometer is being used
because its solid-state photodiode
detector. which is sensitive in the
visual. red, and near-infrared portions
of the spectrum, is well suited to
observations of the relatively cool RS
Canum Venaticorum stars. A small
stepping motor changes the filters
through a rack-and-pinion mechanism. The telescope being used is a
16-inch diameter DFM Engineering
unit employing very rigid aluminum
castings and a stiff, backlash-free friction-drive system, which is ideal for
computer control.
KEEPING IT GOING RIGHT

While this automated observatory is
highly productive, easily outproducing most manually operated observatories, it does require human attention. There are, of course, the normal
housekeeping functions, such as
(continued)
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cleaning the telescope's mirrors.
Because the telescope spends so
much time in operation exposed to
the sky. cleaning and lubrication need
to be done somewhat more often
than would otherwise be the case.
While the system has been highly
reliable. finding tens of thousands of
stars with no known errors. it has had
a few interesting problems and
failures. On February 29. 1984. it refused to find any groups although the
sky was clear and everything appeared to be working properly It was
finally determined that the c1ock/
calendar (in the first-generation
system) had not been set for leap
year. throwing the system off 1/365 of
a circle. or almost an entire degree.
And there have been a few more subtle problems that were only caught on
close examination by the astronomer
(Douglas Hall). such as a half-day error
in the initial reduction of data. The

software was corrected and the data
reduced again.
It has been vital that the end user
of the data take an active part in
assuring that the system is doing what
it is supposed to do. In spite of the
fact that the system immediately
started producing large amounts of
very usable data. it has seemed prudent to develop self-checks of increasing sophistication. While from a
superficial viewpoint the software and
hardware seem simple for an essentially fully automatic system. the
number of things that the astronomer
using this system must do correctly is
large. and thus the appearance of
simplicity is perhaps deceptive. Much
of what the user must learn for proper
operation is learned by personal experience. and it appears that a close
and continuing association between
the system. its engineer. and the
astronomical end user is required.

While much of the process has been
automated. the need for human participation has in no way been eliminated. What. then. has been gained?
What has been gained. of course. is
greatly increased productivity. Not
only can an automatic system greatly
outproduce nonautomatic systems.
but a single experienced engineer can
easily take care of a number of systems at one location with time to
develop new systems and techniques.
And everybody gets to sleep at
night! •
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Show File/Help File
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Delete File/Save File

Editor Commands

Other Commands

(

The editor contains more than
100 commands. With so many
commands, you might think it
would be difficult to use. Not so,
it is actually extremely simple to
use. With command mode, the
power is there if you need it, but
it doesn't get in your way if you
don't. Following is a list of some
of the commands.

Split Screen/Other Window
Find String/Replace String
Replace Global/Query Replace
Delete line/Undelete line
Delete Word/Undelete Word
Insert Mode/Overwrite Mode
Open line/Join line
Duplicate line/Center line
Set Tab/Clear Tab
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To Order: Call Toll Free 1-800-523-9520
Mix Editor _

VISlI_ MasterCard -

COD -

01eck -

Computer
Name
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I City/State/Zip

I
I

129.95

Coun

+ shipping (15 USA/nO Foreign) Tex2S residents add 6% sales tax
card ..

Exp. Date - - -_ _

Money Order -

Disk Fonnat

Operating System: MSDOS -
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THE BEST PRICES!
We will meet or beat any
qualified price you find.

V'

Next day shipping on all in stock
items.

V'

Free easy access order inquiry.
Orders from outside
Pennsylvania and Nevada save
state sales tax.
Free technicial support with our
factory trained technical staff.
There is no limit and no deposit
on C.O.D. orders.
There's no extra charge for
using your credit card. Your card
is not charged until we ship.
No waiting period for cashiers
checks.
We accept purchase orders from
qualified corporations. SUbject to
approval.
Educational discounts available
to qualified institutions.

V'

V'

V'

V'

V'

V'

V'

FREE CATALOG MEMBERSHIP.

rllOWAPPLE lie..
APPLE IIc....
MaciNTOSH...
IIc LCD Display...

..CALL
.. ..CALL
CALL
CALL

..
..

Macintosh Software
Lotus Jazz....
.. .. CALL
Microsoft Excel...
.. ........ CALL
Microsoft Business Pak.. ...$375.00
Living Videotext
ThinkTank 512..
..
$159.00
Manhatten Ready, Set, Go
$79.99
Creighton Development
Mac SpelL..
.. .. $69.99
Monogram Dollars & Sense ....$99.99
Peachtree Back to Basics - GL$109.00
PFS File & Report (New Version)$129.00
SIlicon Beach Airborn..
..$25.99

AATARr
130XE (128K)
520ST (512K)

CALL
CALL

ATARI 600XL CLOSEOUT

"'NCHOR

HEWLETT

~~ PACKARD

41CV..
..
41CX..
..
HP 71 B..
..
HP 11C..
HP 12C/15C/16C.
..
HP 75D...
..
HPIL Module...
..
HPIL Cassette or Pnnter
Card Reader.. .
..
Extended Function Module.,
Time Module..

$189.99
$249.99
$419.99
..$62.99
$89.99
$999.99
$98.99
$359.99
$143.99
$63.99
..$63.99

We stock the full line of
HP calculator products

In PA

1-800-242-4215

CUSTOMER SERVICE
& TECH SUPPORT

1-717-327-1450
Dept. A107

EAST
Dept. A107, 477 E. Third St.
Williamsport, PA 17701
WEST
Dept. A107, PO. Box 6689
Stateline, NV 89449

I~
MEM8ER DIRECT MARKETING ASSOCIATICN

BOARDS FOR ATARI
Axlon 32K....
Axlon 48K (400)
Axlon 128K
Microbits 64K (600)
Bit 3 Full View 80

..

$39.99
$69.99
$269.99
$109.00
$229.00

CREDIT CARDS

~1S4~

[.~;t.71
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'SHIPPING _"SeWB

Add 3%, minimum $5.00 shipping
and handling on all orders. Larger
shipments may require additional
charges.
All items subject to availability and
price change.
Returned shipments may be subject to a restocking fee.

(:: cOlTllTlodore

NEW
Commodore 128, LCD ..CALL
SX-64 Portable
Commodore Plus 4..
CBM 64..
.
C1541 Disk Drive..
C 1530 Datasette
M-801 Dot Matrix Printer
M-802 Dot MatrixlSerial.
MCS 803 Dot Matrix.. .
C1802 Color Monitor..
C1660 Auto Modem.. . .
DPS 1101 Daisy Printer..

$499.00
..$199.00
$149.00
...$199.00
$39.99
$189.oo
$219.00
.. .. $179.00
..$199.00
. .....$59.99
...$339.00

ProfussionaJ Software

1·800·268·4559
Other Provinces

Fleet System II w/Spell..Trivia Fever..
..
Word Pro 4 Plus/5 Plus each
Info Pro..
..
Administrator.. .
..
Power

1·416·828·0866
In Toronto

TELEX: 06·218960
2505 Dunwin Drive,
Mississauga, Ontario
Canada L5L1T1
All prices shown are for U.S.A.
orders.
Call The Canadian Office for
Canadian prices.

$49.99
$29.99
$239.00
$179.00
$399.00
$69.99

T!fS:
File (64)
Report (64)..

..

$59.99
$49.99

Precision Software
Superbase 64..

.. .....$54.99

BAlT'ERIES~lNCL.L.OED
PaperClip w/Spell Pack
The Consultant DBMS..
Bus Card II..
80 Col Display...

$79.99
. ..$69.99
..$139.00
. ......$139.00

$145.00
$389.00
$359.00
$699.00
$249.00
$89. 99
$199.00
CALL

ASf

NEe
PC-8401..
. ..........CALL
PC-8201 Portable Computer. .. $289.00
PC-8231 Disk Dnve....
...$599.00
PC-8221A Thermal Pnnters....$149.00
PC-8281A Data Recorder..
..$99.99
PC-8201-06 8K RAM Chips ..... $105.00

WHILE SUPPLIES LAST
800XL 64K..
.. .... CALL
850 Interface..
..$119.00
1010 Recorder....
.. .. $49.99
1020 Color Printer..
...$79.99
1025 Dot Matrix Printer
$199.99
1027 Letter Quality Printer
$269.99
1030 Direct Connect Modem
$59.99
1050 Disk Drive
$179.99
Touch Tablet
$64.99
7097 Atari Logo..
..$69.99
4018 Pilot (Home)
$57.99
5049 VisiCalc..
.. ..$49.99
4011 Star Raiders
$12.99
4022 PacMan..
..
$16.99
8036 Atari Writer...
.. $79.99

(DHayes
Smartmodem 300
Smartmodem 1200
Smartmodem 1200B
Smartmodem 2400
Micromodem lie
Smart Com II
Chronograph
Transet 1000

Reach 1200 Baud Half Card ... $399.00

$49. 99

1·800·233·8950

Volksmodem..
.. $59.99
Volksmodem XII..
·
$189.99
Mark IL Serial..
..
$79.99
Mark VII (Auto Ans/Auto Dial) $99.99
Mark XII (1200 Baud)..
.. $259.00

SHARP
PC-1350.. . .
...$159.99
PC-1261.. .
..
$159.99
PC-1260..
..$109.99
PC-1500A.. ...
...$165.99
PC-1250A...
..
$88.99
CE-125 Pnnter/Cassette... .. $128.99
CE-150 Color Pnnter Cassene.$171.99
CE-161 16K RAM....
.. .. $134.99

Ill!'!' ffilCR081TS
MPP-1000E AD/AA (Atarl)
MPP-1064 AD/AA (C-64)

$79.99
$69.99

INovationl.
Smart Cat Plus
J-Cat
Smart Cat 103/212
Novation 2400..
212 AutoCat II
Apple Cat II
212 Apple Cat II
Apple Cat 212 Upgrade
Macmodem

$319.00
$99.99
$369.00
..CALL
$499.00
$229.00
$379.00
$229.00
$319.00

TELELEARNING
C64 300 Baud......(Closeout) ..... $49.99

ZT-1..
ZT-10 ...

ZT-l' ..
Z-22 Video Data Terminal

PC Stor ..
EVEREX
Hard Drives..
Tape Back Up

..

CALL
CALL

i1>fAs,oOaltS
5 meg Removable/lnternal .... $1399.00
10 meg Fixed/lnternal....
...$1249.00
15 meg 5 Removablell0 Fixed$2149.00
25 meg 5 Removable/20 Fixed$2499.00

f'M~Gi\"
10 Meg Bernoulli Box
20 meg Bernoulli Box..
5 meg "MacNoulli"

$2099.00
...$2649.00
$1599.00

NRanaSystems

10 meg Internal.

$699.00

TALLGIIASS
TECHNOLOGIES

,

COMMIT lED TO MlW'O'lY

12. 25, 35, 50, 80 meg (PC)
... from $1499.00

iNDUS
..

A 1.5 Apple
A2
Apple..

$209.00
$239.00
$259.00

$199.00
.. .. $199.00

=Z@Ai
...... $219.00
............ $469.00

'.ndan

320K 5'1<" (PC)..

Qum~

I. §,j.lH,j,i
Elephant
Elephant
Elephant
Elephant

5V'" SS/SD
5V'" SS/DD
5V..' DSIDD
EMSP 5V. "..

$13.99
$15.99
$16.99
...$24.99

~

5'1." Disk Head Cleaner...

.. .. $14.99

INNOVATIVE CONCEPTS
Flip-in-File 10..
..
$3.99
Flip-in-File 50..
..
$17.99
Flip-in-File 50 w/lock..
.. $24.99
Flip-in-File (400/800 ROM)
$11.99

AMARAY

flEI

SD1 C-64 Single ..
SD2 C-64 Dual..

..... $21.99
.. $29.99
.......... $24.99

5V'" SS/DD.
5'1<" DS/DD ..
Disk Analyzer ..

DISK HOLDERS

FLOPPY
Apple GT.. .
Atari GT..
C-64 GT

maxBIi.
3V2' SS/DD..
.. ....... $39.99
3'12' DS/DD....
..$54.99
5V." MD-1 wi Hardcase
$17.99
5V." MD-2 w/Hardcase .
...$23.99
5V'" MD-2-HD for AT..
... $44.99

50 Disk Tub 5V. " ..
30 Disk Tub 3V2' ..

.....$9.99
................ 8.99

GRAPHICS

Ql10ala
IBM ..
Apple/Franklin ....

................ $89.99
.... $79.99

. ....$119.00

• Polaroid

300 Green.. . .
.
300 Amber.. . .
.
310 Amber IBM-Plug
Color 300 Composite...
.
Color 500 Composite/RGB.
Color 600 Hi-Res (640x240)
Color 700 Hi-Res (720x240)
Color 710 Long Phosphor

$129.00
$139.00
$169.00
$239.00
$389.00
$399.00
$499.00
$579.00

12" Amber/Green Composite.....$99.99
12" Amber/Green TIL. ...(ea.) $119.00

t'tIEC
1260 Green..
. $59.99
120111205 (ea.).
.
$99.99
1270 Green.. .
..$139.00
1275 Amber..
.
$149.00
1280 G TIU1285 A TIL. $149.00
1215 Color...
.
$219.00
1216 RGB..
. $379.00
1460 Color..
..$269.00
1410 RGB...
....$669.00

MSP-l0
MSP-15
MSP-20
MSP-25

(80 col.).. .
(132 col.)..
(80 col.)..
(132 col.)..

MAX-12 Amber...
. $189.00
HX-12 RGB...
.
$469.00
SR-12 RGB..
.
$629.00
"CALL ON NEW MODELS"
HX-12e, HX-9, HX-ge, SR-12P

$119.00
$119.00
$139.00
$149.00
$239.00
$299.00
$339.00
... $429.00
$589.00

~.

8400 Quadchrome
8410 Quadchrome II
8420 Amberchrome

.....

$219.00
... $299.00
.
$329.00
$469.00
, $869.00
.
$1049.00
.
$329.00

~l'~·

~

ZVM 122/123
ZVM 124 IBM Amber
ZVM 130 Color
ZVM 131 Color..
ZVM 133 RGB
ZVM 135 RGB/Color
ZVM 136 RGB/Color
1220, 1230, 1240

$89.99
$149.00
$279.00
... $299.00
$429.00
$459.00
$599.00
CALL

INTERFACES
.1'CRJiI'M:RALS

$79.99
$99.99
$169.00
$189.00

~.

from $139.00
from $79.99

.Oronge micro
Grappler CD (C64)
Grappler + (Apple)
Grappler 16K+ (Apple)

$99.99
$89.99
$159.00

DIGITAL DEVICES
Ape Face (Atari)
U-Print A (Atari)
U-Al61Buffer (Atari)
U-Call Interface (Atari)
U-Print C (C64)
P-16 Print Buffer

I1lfIP mlCROBITS
MBl150 Parallel (Atari)
MPP-1150 Parallel (Atari)
MP-1150XL (Atari 12ooXL)
MicroStuffer 64K Print Buffer

2220 Dual Portable
4220 Dual Desktop

$49.99
$54.99
$74.99
$39.99
$49.99
$74.99

$1899.00
$1899.00

.....$2799.00

Lazer LP-300 ..
D25
630-109

5599.00
.. $174900

~iter
....... $749.00

EPSON
RX-80, FX-80 +, LX-80, JX-80
CALL
FX-loo +, RX-lOO, LQ15oo
CALL
Homewriter 10
CALL
NEW! LX-go, SQ-2000, DX10, DX20,
HS-80
CALL

dUK.·
6100 Letter Quality
6300 Letter Quality.

.... CALL
..... CALL

8027 Transportable
2000 Series
3000 Series
8000 Series
ELF 360

$299.00
$699.00
$1099.00
$1499.00
$449.00

........$199.00

ASHTlJN TAlE.

OKIll<\TA

KX1090..
KX1091..
KX1092
KX1093..

$199.00
... $279.00
$409.00
$599.00

.

~.

Quadjet.
Liberty, Silver Quadboard,
5251 Board

$399.00
CALL

~ SiU£ER-REEO
.

$279.00
$419.00
$759.00

~rlt
......CALL
SB/SD/SG/SR Series
.....CALL
Powertype Letter Qualily
.......$239.00
SG10 (120 cps)
... $399.00
SG15 (120 cps)
.......$359.00
SOlO (160 cps)
..... $479.00
SD15 (160 cps)
... $499.00
SR10 (200 cps)
$639.00
SR 15 (200 cps)
... $319.00
Powertype Letter Quality
...........CALL
SB10 (NEW)..

TOSHIBA
1340 (80 column)
P351 (132 column)

@SANVO
550-2 Single Drive
555-2 Dual Drive
775 Portable
511 10 meg
675 Portable
880 Desktop

$699.00
$969.00
CALL
CALL
CALL
CALL

INTrRNATIONAl

...... $49.99
.............. $39.99

ELECTRONIC ARTS·'
Get Organized..
.
$69.99
Cut -n- Paste..
.
$39.99
Music Construction
$29.99
One -on- One..
.
$29.99
Financial Cookbook..
..$34.99

~ Ilar\'ard Soft.Wdre Inc.
Harvard Project Manager.
$209.00
Total Project Manager.
$269.00
$99.99
$119.00
$139.00
$119.00
$94.99

_Lotus
Symphony
1-2-3..

$439.00
$309.00

.

••• Moc_
WordStar 2000
WordStar 2000+

$249.00
$319.00

MICROSOFT.

.

~~

Crosstalk..

$39.99
$129.00
.

. $239.00
$269.00
$139.00
$249.00
.
$399.00
$299.00
. $599.00
. $399.00
..$799.00
$579.00
$639.00
$499.00

c:!CCW

Human Edge™
Communication Edge
Management Edge
Negotiation Edge... .
Sales Edge..
.
IMSI
PC Paintbrush..
.

Six Pack Pius....
Mega Plus 11...
.
1/0 Plus II.. .
.
Memory MBII...
.
Advantage-AT..
Preview Monograph
Graph Pak Mono/64K..
MonoGraph Plus...
5251/11..
5251/12.. .
.
3780..
.
BSC..
.

$89.99

rgmllllmJ

IRMA 3270..
IRMA Print....

eaGLE
Mono Card

(Closeout)

EVEREX
Color Card (Graphics Edge)..
Magic Card ..
Graphics
Color..

HERCLiLE.'-'
mfAssocialrS

IDEAmax - ZPR, 64K, C, S, P.$229.00
IDEAmini - YPR, C, S, P
$189.OO
IDEAminimax - MPR 128K
$229.00
IDEAshare Software
$219.oo
$699.00
IDEA 5251

MYLEX
The Chairman ..

$299.00
$339.00
$369.00

.

500 Letter Quality
550 Letter Quality....
770 Letter Quality

BORlAnD

I

OLYMPIA
Needlepoint Dot Matrix
Compact RO
Compact 2

MBC
MBC
MBC
MBC
MBC
NBC

Framework..
.
$399.00
dBase II..
.
$299.00
dBase 111. .......................•......... $389.00

Flight Simulator...
MulliPlan

84. 182. 192. 193.2410.
CALL
Ok,mate 10 (Specify C64/Alari)$199.oo
Ok,mate 20 (IBM)..
.
CALL

.AM

Safari ...
6300 ..

Turbo Pascal 3.0 ..
Sidekick ..

corona

7IJ!tDt

PC-151-21 Single Desktop
CALL
PC-151-52 Dual Desktop..
.
CALL
PC-151-53 10 meg Desktop.. ... CALL
PC-161-21 Single Portable... . CALL
PC-161-52 Dual Portable... .
CALL
200...
..CALL
171 (Portable)...
.
CALL
138 (Transportable)..
...CALL
148 (DeskTop)..
......CALL

corona·

PARADISE
Multi Mate..

............$249.00

EJ-

Panasonic.

• •1¥tAC7JCIIL

Grap heard ..
Seriall Card
Microbuffer II +
Microbuffer 32K

IBM.PC,IBM·PC II, IBM·XT, IBM-AT

... $399.00

t'tIEC
$479.00
$429.00
$179.00

Configured to your
specification.
Call for Best Price!

c.1TOI-I
Prowriter 7500
Prow riter 851 OP..
Prowriter 8510 NLQ..
Prowriter 1550P
Fl0-40P Starwriter
FlO-55 Printmaster..
Prowriter 8510-NLQ...

2000..
115 12" Green Mono
11612" Amber Mono
121 Green TIL.
122 Amber TTL
210 Color RGB
400 Med-Res RGB
410 Hi-Res RGB
420 Hi-Res RGB (IBM)....
440 Ultra Hi-Res RGB

IBM PC SYSTEMS

$349.00
$499.00
. $489.00
...$679.00

.

ComWriterll Letter Quality..

~INCETON

Microfazer
Efazer (Epson)

.. $139.00
$249.00
$189.00
$449.00
$239.00
$239.00
$249.00
$289.00

~CITIZEN

(~)

JB
JB
JB
JB
JB
JC
JC
JC
JC

AT-IOO Atari Interface Printer
AT-550 Atari Dual Mode
GP-l00 Parallel Interface
GP-7oo Color Printer
GP-550 Parallel Printer
Elite 5 Letter Quality
Elite 5 C64 Interface
Penman 3-pen

PeachPack (GUAP/AR)

$199.00

T!fS:
IBM/APPLE
Access (NEW)
$79.99
Write/Graph/File/Plan
(ea).$79.99
Report......
.
$74.99
Proof.. .
.
$59.99
Mac Software.
CALL

Proressional Software
PC Plus/The Boss

$249.00

SOFTWARE GROUP
Enable

$549.00

Accounting SORIUMIIUS
AP/AR/GUINV/OE
(ea).$295.00
Supercalc 111. ...•.........•....•....•.... $195.00
EasyWriter II System
$195.00
Super Project..
$195.00
Open Access

Modular Graphics Card..
Mulli Display Card ..
Five Pack C, S.....
PLANTRONICS
Color Plus.

II~~!';';
Captain - 64
Captain Jr. 128K
Graphics Master...

~. ..$229.00

Quadboard II..
Expanded Quadboard
Quad 512+..
Quad 2 Meg..
Memory Board..
QuadJr Exp. Chassis..
QuadJr Exp. Memory
Chronograph
Parallel Card..
Quadcolor I..
Quadgraph.

$239.00
$249.00
..$879.00
.
$229.00
...$479.00
$199.00
.$79.99
......$69.99
.$219.00
... $379.00
.

~

SS15Jftware

KEYBOARDS

Word Perfect...

~

File Manager (IBM)

$39.99

THOUGHTWARE
............... $289.00

Keytronics Keyboards 5150, 5151,
5151 Jr, 5149 Jr
CALL

MEMORY CHIPS
4164 RAM Chips

(ea.) $1.99

MICRO PHONICS
Pronounce
Speech Input System

Straight Talk~

The information software that

keeps you on course.
You don't go sailing without the
Special Offer!
right navigational instruments.
For a limited time, order Straight Talk at $95 and
And you don't make business deciget 5 hours of free time on Dow Jones News/Retrieval
sions without the right information. (approximately $100 value). To order, see your local
Straight Talk and your Macintosh1M computer dealer* or call:
give you access to a world of
1-800-257-5114, ask for John Austin.
timely information. Fast. So you
(In New Jersey, Alaska, Hawaii and Canada, call 1-609-452-1511)
have the information you need to
Please have your credit card information ready, including expiration
make informed business decisions. dates. VISA, MasterCard, and American Express accepted.

Here's what it gives you:
• Automatic log-on and log-off to major information services like, Dow Jones News/Retrieval,®
The Source and CompuServe.
• The latest business information and financial
news, plus airline schedules and fares, an
encyclopedia, electronic mail and much more.
• Ability to review, save, edit and copy data
received online after you hang up.
• Communication with other Macintosh computers via modem or networking.
And at $95, Straight Talk is the least expensive,
most diligent electronic know-it-all you'll ever
come across.
Straight Talk is the precision instrument
designed to make sure your ship comes in.
SM

Act now - Offer expires July 31, 1985.
'To redeem offer send proof of purchase to Dow Jones & Company, Inc.,
John Austin, P.O. Box 300, Princeton, N.J. 08540.
Straight Talk works with Apple~ Macintosh!'"

,

DowJones™
Software

For Informed Decisions

C·Q·M·P·U·T-E-R·S A-N-D

S'P-A-C-E

ASTRONOMICAL
COMPUTING WITH
MICROS
BY RICHARD BOCHONKO AND WILLIAM

1. PETERS

Increasing the
amateur astronomer's reach
ASTRONOMERS LIVE AND DIE by
computation. All aspects of astronomy deal with numbers and computations of varying degrees of complexity. Among the many problems
that require a lot of computational
power are the creation of models of
the structure and evolution of stars.
black holes. and galaxies; the synthesis of the spectra of stars; the
determination of orbits of binary
stars; and the determination of the
positions of the sun. moon. and
planets in the past. present. and
future.
As astronomers. we use microcomputers by themselves and as terminals
to mainframes. We use them to graphically analyze data and to prepare
graphics for presentations and publication. By themselves. micros are
becoming standard equipment at the
telescope for equipment controL data
acquisition, and initial data reduction.
At our desks, we use micros for computing problems of moderate complexity. to establish and maintain
databases, for teaching, and for word
processing.

In addition to assisting the professional astronomer, the microcomputer has been valuable to the
amateur. Until now, amateurs could
not afford the powerful calculating
tools that are so important to professionals. The availability of inexpensive
micros with outstanding software has
led to their use by amateurs at the
telescope as well as at home.
If you have a micro that speaks
BASIC a good way to develop some
useful programs-and to learn introductory astronomy-is with Celestial
BASIC by Eric Burgess. (For a list of
books and periodicals mentioned in
this and other articles, see the
''Astronomy Sources" text box on
page 244.) Burgess devotes each of
his 23 chapters to a brief description
of an astronomical principle or phenomenon and then follows the
description with a program that helps
you predict or learn about the
phenomenon.
Celestial BASIC is divided into four
main sections: "Time:' 'The Moon:'
"The Planets:' and "General and
Thtorial:' The author has chosen ex-

cellent programs, so after you have
typed them in or purchased the disk
with all the programs from the book's
publisher, you're left with a set of
utilities that replaces many of the
tables in standard references like Tfie
Observer's Handbook and Tfie Astronomical
Calendar.
The "Time" section offers a perpetual calendar, a date-of-Easter program.
a variety of time and date conversions, and two programs of special interest to amateur observers: Epoch.
which updates star coordinates for
precession (the slow change in the
direction that the earth's axis points
among the stars); and Pstar, which
helps determine the precise position
of Polaris with respect to the true
North Celestial Pole. Polaris is nearly
(continue~)

Ricfiard Bocfionko and William T. Peters are
astronomers living in Winnipeg. Contact tfiem
as follows: Dr. Ricfiard Bocfionko. Department
of Matfiematics and Astronomy, University
of Manitoba, Winnipeg. Manitoba R3T
2MB. Canada; William T. Peters, Manitoba
Planetarium. 190 Rupert Ave., Winnipeg,
Manitoba R3B ON2, Canada.
JULYI985'BYTE
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ASTRONOMICAL COMPUTING

ASTRONOMICAL SOFTWARE RESOURCES

H

ere are some of the software
resources we have discovered.
Keep checking the ads in astronomy
magazines for new announcements, or
contact the Griffith Observatory as
listed for periodically compiled
updates.

BEAR CREEK SURVEY SERVICE, 1991 Bear
Creek Rd, Kerrville, TX 78028, (512)
367-4390. Astro Yields altitude and
azimuth of sun and 57 bright stars.
(HP 4lcv)
CELESTIAL SOFTWARE, POB 95, Dell
Rapids, SD 57022. Utilities covering
telescope properties, observing conditions, time, coordinates. and stellar
properties.
CELESTRON INTERNATIONAL, POB 3578.
2835 Columbia St.. Torrance. CA
90503. (213) 328-9560 Computercontrolled pointing for the Celestron
line of quartz stepper-motor-eontrolled
telescopes.
CHESNUTT PROGRAMMING. Rt. 5. Box
348. Fayetteville. NC 28301. (919)
588-4511. SID.CLDCK: Thrns a Commodore 64 into an accurate sidereal
clock that also displays civil and universal time. ($ 15 US.. $18 foreign) Catalog
of other astronomy programs available.
(Commodore 64)
COMMODORE BUSINESS MACHINES INC..
1200 Wilson Dr. West Chester. PA
19380. Sky navel: Fully utilizes the
Commodore 64's high-resolution graphics to display the constellations and
solar system objects from any location
on earth over a 20.000-year range.
Available from Commodore dealers.
(C-64 and disk drive)
COMPUTER ASSIST SERVICES. 1122 13th
St. Golden. CO 80401. The_Sky: Plots
a graphic representation of sun. moon.
planets. stars. and Messier objects given
a location, time, and date. Numerous
utilities included. ($60 US) (IBM PC
128K DOS l.l or higher: will support
8087)
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COSMIC COMPUTER WORKS. 243 White
St. Belmont. MA 02178. Myoptics: Optical design program generates spot
diagrams for telescopes and other optical systems. Planets: Yields the
celestial and horizon coordinates of
the sun. moon. and planets. along with
apparent diameter, brightness, and
percentage of illumination. Ephemeris:
Converts orbital elements for a newly
discovered comet or asteroid to
celestial coordinates. Almanac: Rising
and setting information for sun and
moon. Also beginning and end of
twilight. )Moons and SMoons: Graphic
presentations shOWing the positions of
the moons of Jupiter and Saturn visible in small telescopes. (Apple, North
Star. TRS-80. some others: disks or
cassettes)
DESIGN STUDIO SOFTWARE, 6209 South
loshua Lane. Lantana, FL 33462. Solar
System Ephemeris: Celestial coordinates of solar system objects to very
high accuracy. (Apple)
GRIFFITH OBSERVATORY. 2800 East
Observatory Rd.. Los Angeles. CA
90027. Send a lega I-size. selfaddressed envelope with two first-class
stamps for a directory of astronomical
programs for microcomputers when
this list has gone stale.
HOPKINS PHOENIX OBSERVATORY. 7812
West Clayton Dr, Phoenix. AZ 85033.
Computerized stellar photometers and
data-reduction software. (Most home
computers)
CHARLES KLUEPFEL. II George St.
Bloomfield. N) 07003. Planets: Precise
coordinates for the sun. moon. and
planets. New Orrery: A view of the
solar system looking down from the
"top" for any date. Shows all nine
planets. Planetarium: Screen plots a
star map to a magnitude of 3.5 or
deeper for any date and location on
earth. World Map: Screen plot of world
map shows areas experiencing
daylight. darkness. moonlight. Eclipse
Map: Accurate data for solar-eclipse
paths and graphical plots of paths on

earth map. Calendar Conversions: Converts among Julian. Gregorian, and
Jewish calendars. giving Julian Day
numbers and moon phases. (Apple
only)
K & W ASTRONOMICS. POB 2275.
Orange. CA 92669. Programs to calculate coordinates of solar system objects
and Messier objects. (Apple. VIC-20.
Timex Sinclair. others)
MICROTECHNIC SOLUTIONS. POB 2940.
New Haven. cr 06515. (203) 389-8383.
Astro Positions: Provides solar. lunar.
planetary. and stellar positions in
geocentric. heliocentric. or topocentric
coordinates (Disk $49.95 US) (Commodore 64)
ROBERT MOLER, 5999 Secor Rd.
naverse City. MI 49684. Programs
simulating travel at relativistic speeds.
rotation of spiral galaXies. comets. and
other solar system coordinates. (Timex
Sinclair)
Rte.
9W.
PRENTICE-HALL INC..
Englewood Cliffs. NJ 07632. The
Astronomy Disk: Sheridan Simon provides 16 programs for simulating space
travel. solar system and stellar
phenomena Thirty-eight-page handbook. (Apple II only)
PUBLIC DOMAIN SOFTWARE, POB 640.
Stanley. NC 28164. Yale Catalog of
Bright Stars: 9200 stars down to a
magnitude of 6.5 with spectral. photometric. parallax. and proper-motions
data. (Eight 8-inch CPIM single-sided
single-density floppy disks)
SATURN SOFTWARE. R.R. I. Box 673. Patterson. NY 12563. Galilean Moons:
High-resolution Simulation of Jupiter's
moons. (Atari. TRS-80)
SCHAF SOFTWARE SYSTEMS INC.. Suite
1068. 2111-M 30th St. Boulder. CO
80301. (303) 666-5353. 1eIlStar II: Solarsystem object position and time conversions for amateur astronomers Plots
sun. moon. and planets on star maps.
Maps include Messier objects. (Apple.
IBM)
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BRAD SCHAPER, 7266 Volclay Dr.. san
Diego. CA 92119. Public-domain astronomy disk. Lots of good stuff in every
category. Good educational item. Worth
study by programmers new to astronomy. (Apple only)
SCIENTIFIC COMPUTING. POB 5091. Littleton. CO 80123. Astronomical Software I: A menu-driven program providing date. time. and coordinate conversions. ($19.95 U.S.) (Timex Sinclair
1000. 64K)
STARSoFT. POB 2524. san Anselmo. CA
94960. Halley's Comet: Coordinates for
Halley's comet plus graphic views of the
comet in sky and in solar system. (IBM
only)
S & T SOFTWARE. 13361 Frati Lane.
Sebastopol. CA 95472. Celestial BASIC
programs as listed in the book by Eric
Burgess. (Apple. Sorcerer. Timex
Sinclair)
SYNERGISTIC SOFTWARE. 5221 120th
Ave. S.E.. Bellevue. WA 98006. The Star
Gazers' Guide: Crude sky and constellation charts with some tests about
each constellation. The Planetary
Guide: Rough planet positions plus
"pictures" plotted on the high-resolution screen and text information.
(Apple II only)
UNIVERSAL MICRO PRODUCTS. POB 8067.
Rolling Meadows. IL 60008-8067.
Eclipse prediction. telescope mirror
analysis. ray tracing. comet and minorplanet ephemerides. etc. (Commodore
64 and VIC-20)
ZEPHYR SERVICES. 306 S. Homewood
Ave.. Pittsburgh. PA 15208. (412)
247-5915. Astrocalc: Time. calendar. and
coordinate conversions along with coordinates for solar-system objects. AstroAid: Forty-four data conversions and
utilities including Kepler'siNewton's laws.
relativity. telescope design. solar-system
data. and characteristics of nearest and
brightest stars. Astrobase: Database of
300 deep-sky objects.

a degree away from the true pole. far
enough to cause problems in aligning
a telescope mount if not compensated.
The "Moon" section programs yield
lunar positions. phases. and eclipse
dates. The "Planets" programs yield
positional data, distances, angular
diameters, and, where applicable,
phases and elongations of the
planets. Rising and setting times of
the sun, moon, and planets are generated with special attention to data
that will help observers find Mercury
and Venus in the morning and evening twilight. Skyset and Skyplt are a
particularly impressive pair of programs that use high-resolution graphics to produce horizon star maps
shoWing the visible planets, sun,
moon, and stars for a specific date,
time, and location on the earth. Since
this program set is highly machinedependent. it is given in two versions
(Apple and Sorcerer). Also provided
is a program called Plantf. which
locates the sun, moon, and planets
among the zodiacal constellations
using plots composed of ASCII
(American Standard Code for Information Interchange) characters on the
text screen.
Among the "General and Thtorial"
programs, the ones providing information on annual meteor showers
and photo-exposure information for
the planets are particularly useful.
There is also a pair of programs to
help beginners learn the constellations.
The programs in Celestial BASIC are
written in Applesoft. Apple's variant
of Microsoft BASIC Burgess has taken
some pains to avoid using the Apple's
unique features in most programs, so
it isn't too hard to get them running
on oth~r machines. We know of
amateur astronomers who have had
good results from some of the Celestial
BASIC programs on TRS·80s, Commodore 64s, and Ataris, although they
had to make some effort to translate
Applesoft's way of doing things to
their machine's BASIC Burgess originally wrote these programs on an
Exidy Sorcerer. In an appendix,
Burgess gives three of the more in-

teresting graphics-based programs in
their Sorcerer versions. Since there is
now a paucity of Sorcerer software,
this book should be of special interest
to Sorcerer owners interested in
astronomy. Timex/Sinclair 1000: Astronomy is a new book from the same
publisher as Celestial BASIC and uses
similar programs that have been
adapted to the T/S 1000.
The biggest advantage of Celestial
BASIC is the open code. Burgess suggests ways to combine and modify the
programs, and there is no better way
to learn about something than to
wade into its innards and modify it to
your own purposes. In this respect.
the Celestial BASIC programs are much
better learning tools than most of the
prepackaged software on the market.
While Burgess's programs are fine
learning tools and information utilities
for amateur astronomers. he doesn't
discuss the source and quality of the
algorithms in enough detail to satisfy
a professional. Additionally, if you
want similar programs in a language
other than BASIC trying to decipher
the algorithms woven into Burgess's
BASIC code can be tough going.
ASTRONOMY FUNDAMENTALS

Until r~cently there was no collected
source for the fundamental algorithms related to time, the calendar,
and the positions and properties of
solar system objects. Jean Meeus has
done both amateur and professional
astronomers a great service by looking through a wide variety of ancient
and obscure sources and bringing the
best of the. material together in his
Astronomical Formulae for Calculators. Since
Celestial BASIC was written around the
same time as Astronomical Formulae,
Burgess didn't have access to Meeus's
fine algorithms. Instead, Burgess often
used algorithms of lower quality and
more limited range.
Regrettably, Meeus seldom gives his
source for the algorithms. However,
he provides a clear and definitive
discussion of the formulae with implementation hints and sample runs for
Hewlett-Packard calculators. Meeus
provides the formulae and general
(continued)
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computational methods. rather than
Hewlett-Packard listings. so these
algorithms are equally accessible to
everyone who can program. This
book really opens the way for
amateur astronomers to proceed into
computational astronomy and is
equally useful to the professional who
needs to compute temporal. calendric. or solar system phenomena.
Many of the algorithms in Astronomical Formulae can be implemented in a
few lines of code. However. those that
yield good positions for the sun.
moon. and planets can grow into
complex monstrosities. Roger Sinnott.
proprietor of Cosmic Computer
Works. an astronomical software
house in Belmont. Massachusetts. has
implemented these algorithms in a
very elegant program called Planets.
At $25 (last time we checked) the program is a bargain. and its open code

is well worth a careful examination.
Sinnott supplies Planets and a
number of other superb programs in
BASIC on disks or cassettes for Apple.
TRS-80. and North Star computers.
Planets yields the celestial position
and apparent size. brightness. and
phase (if applicable) of the sun. moon.
and planets. When the user supplies
the latitude and longitude. the program provides altitudes and
azimuths-a handy feature. since
astronomers are frequently called
upon to provide solar altitudes and
azimuths for other professionals. We
have used Planets to provide this kind
of data to architects bUilding solarcollection features into houses.
satellite-dish installers. weather scientists. and lawyers.
In addition to very well organized
and structured code. Sinnott has
taken great care to avoid the pitfalls

REFERENCES
FOR COMPUTATION
Compact Numerical Methods for Computers
by John C. Nash. Adam Hilger Ltd..
Techno House. Redcliffe Way. Bristol.
England BSI 6NX. A good section on
machine and number characteristics
precedes a concise discussion of problems in linear algebra. matrixes. nonlinear equations. and other topics.
Helps to select methods appropriate
for micros.

Computer Approximations by John F. Hart.
E. W. Cheney. Charles L. Lawson. Hans
J. Maehly. Charles K. Mesztenyi. John
Rice. Henry G. Thatcher Jr.. and
Christopher Witzgall. John Wiley & Sons
Inc.. 605 Third Ave.. New York.
Y
10158. A lot of authors. but they all
deserve credit for providing the fundamental source of polynomial approximations for the standard trigonometric and mathematical functions.

Floating-Point Computation by Pat H.
Sterbenz. Prentice-Hall Inc.. Rte. 9W.
Englewood Cliffs. J 07632. Good functions require a good underlying system
of arithmetic. A must for language
writers teaching machines to add. subtract. multiply. and divide.
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"Improved Trigonometric Functions for
CBASIC-80" by Robert Lurie. MicroslJsterns. vol. 4. no. 12. December 1983.
pages 130-132. Uses algorithms from
Computer Approximations to fix
CBASIC-80's very poor trigonometric
functions.

Pascal User Manual and Report by Kathleen
Jensen and Niklaus Wirth. SpringerVerlag New York Inc.. 175 Fifth Ave..
New York. NY 10010. The fundamental source for Pascal users.
Software Manual for the Elementary Functions
by William J. Cody and William Waite.
Prentice-Hall Inc.. Rte. 9W. Englewood
Cliffs. NJ 07632. Implementation notes
for Computer Approximations with FORTRAN test programs and comments on
the quality of the algorithms.
"Transcendental Functions" by Hal
Hardenbergh. DTACK Grounded no. 16.
January 1983. and no. 18. April 1983.
Digital Awustics. 1475 E. McFadden
Street. Suite F. Santa Ana. CA 92705.
Uses the algorithms in Computer Approximations to implement the standard
functions to 14 digits of precision on a
68000 microprocessor.

presented by the limited-precision
binary floating-point numbers common to most BASICs. For example. he
splits Julian Day numbers into their integer and fraction parts to effectively
provide double precision. In addition.
he traces the fundamental constants
given in the Meeus algorithms to their
sources and compares the results of
the program with the standard mainframe-generated tables to verify their
validity over a range exceeding 3000
years. This is one of the few really
well documented astronomy programs available.
STAR AUTHORITY

In Canada. Great Britain. and the
United States. the official source of
astronomical data is the Astronomical
Almanac. The compilers of the Almanac
provide two publications that are a
gold mine for advanced programmers. The Explanatory Supplement discusses in great detail. with a complete
list of sources. the methods used to
generate the book's superbly accurate
tables. The Almanac for Computers is
designed to help users of small computers generate positions for the sun.
moon. and planets with accuracy
comparable to the tables in the
Astronomical Almanac. There is a penalty for this extreme accuracy. The
equations have limited range. typically
a month for the planets and five days
for the moon. A different set of coefficients must be provided for the
equations for each period. so programs using these equations must
store quite a bit of data. Like the
Astronomical Almanac. the Almanac for
Computers is published yearly. and each
year the data it provides for each object must be updated in the programs.
However. this is the way to go if you
require Astronomical Almanac accuracy
and you don't want to flip through all
the pages. In addition. the Almanac for
Computers offers the best discussion
and method for calculating sunrise
and sunset that we've seen.
In the microcomputing world. a
directory like the one we provide (see
the "Astronomical Software Resources" text box on page 240) can
go out of date rapidly. Fortunately.

FINALLY! MAIL ORDER SERVICE YOU CAN DEPEND ON!

John Mosly of the Griffith Observatory (2800 East Observatory Rd .. Los
Angeles. CA 90027) maintains a current list of astronomical programs. 1b
obtain the Griffith list send him a
legal-size. self-addressed envelope
with two first-class stamps. He has
reviewed a number of these programs
in an article entitled "The Universe on
a MicroComputer:' published in the
October 1984 issue of Griffith Observer
(vol. 48. no. 10. available from the
observatory for 75 cents plus postage). The article is illustrated with
graphics and screen dumps from
several of the programs along with a
good discussion of their features.
The best way to stay in touch with
the world of astronomy is through Sky
& Telescope magazine. The BYTE of the
astronomical community. it serves
both professionals and amateurs. Sky
& Telescope advertisements list new software. and Roger Sinnott conducts a
fine monthly section called "Astronomical Computing:' He frequently
provides short utility programs in
BASIC that are very carefully crafted
and discussed. and he takes care to
use a version of BASIC that can be
adapted to a wide variety of
machines. Frequently. the "Gleanings
for ATMs" (amateur telescope makers)
section of the magazine. also under
the direction of Sinnott has good
hardware articles about applications
like the microprocessor control of
telescopes or image processing.
Astronomy is another good magazine,
directed more to an amateur and
beginning astronomer audience than
Sky & Telescope. Astronomy is a fine place
to look for software ads, and it frequently publishes useful BASIC programs that have been very carefully
crafted to be friendly to newcomers
to both astronomy and computing.
Whether they're used to control a
telescope, output a graph. or chart
the position of a celestial object.
microcomputers are changing the way
amateurs and professionals alike are
approaching the study of the sky. The
accompanying text boxes will give
you ample information to start with.
Welcome to astronomical computing. _

BUSINESS

SOFTWARE

PROFESSIONAL SUPPORT PLUS RELIABLE PERSONALIZED SERVICE
AND WE'LL STILL BEAT MOST PRICES IN THIS MAGAZINE!
WORDSTAR
PROPAK

SYMPHONY

$239

$419

AID
Typequick
85
ALPHA SOFTWARE
Data Base Manager 2
295
ANDERSON·BELL
Abstat
395
ASHTON·TATE
DBase II
495
DBase III
695
Framework
695
Friday
295
ATI
Training Word Star
75
Training dBase III
75
BPI
General Accounting
595
BORLAND INTERNATIONAL
Superkey
54
Turbo Graph
54
Toolbox
54
Turbo Pascal
54
COEX
Advanced Lotus 1-2-3
70
CHANG LABS
Rags to Riches Ledger
99
CONDOR
Condor 3
650
CONTINENTAL SOFTWARE
Home Accountant Plus
150
DIGITAL MARKETING
Writers Pak
250
Milestone (PC)
250
Datebook II
150
Proofreader
50
DIGITAL RESEARCH
Concurrent PC DOS
295
ENERTRONICS
Energraphics
350
Plotter Option
100
FOX &. GELLER
DGraph
295
dUtil
99
Ouickcode II or III
295

69
169
267
CALL
CALL
CALL
CALL
45
45
399
42
42
35
35
45
79
239
89
165
165
9~

38
209
239
55
139
58
139

SIDEKICK
(C.P.)

SUPERCALC

$35

$189

WORD
PERFECT

3

FUNK
Sideways
39
60
HARVARD SOFTWARE
Harvard Project Mgr
395 219
Harvard Total Project Mgr 495 279
HUMAN EDGE
Mind Prober
35
50
KOALA
Touch Tabiet (PC)
150
95
MacVision
400 249
LEXISOFT
Spellbinder
495 239
L1FETREE
Volkswriter Deluxe
295 158
LIVING VIDEO TEXT INC.
Think Tank (IBM)
195 109
Think Tank (Mac)
245 149
MOBS
Knowledgeman
500 275
KPaint
100
65
KGraph
225 145
MECA
Managing Your Money
199 119
MICROGRAFX
PC Draw
395 289
MICROPRO
WordStar
350 179
SpellSlar
99
55
CorrectStar
145
99
MailMerge
99
55
InfoStar
250 199
WordStar 2000
CALL
WordStar 2000 Plus
CALL
MICRORIM
RBase 4000
495 259
Extended Report Writer 150 109
Clout
250 135
MICROSOFT
Multiplan
195 139
Chart (MAC)
125
99
Project
250 179
MICROSTUFF
Crosstalk
98
195

LOTUS
1-2-3

$235 $309
MONOGRAM
Dollars and Sense (IBM) 179
Dollars and Sense (Mac) 149
MULTIMATE INTERNATIONAL
Multimate
495
OASIS
Word Plus
150
Punctuation and Style
150
PEACHTREE
Peachtext 5000
425
Business Graphics System 295
Peachpak 4
395
PETER NORTON
Norton Utilities (Vers. 3.0) 100
PRENTICE·HALL
Execuvision
395
PRO TEM SOFTWARE
Notebook II
189
Footnote
99
ROSESOFT
Prokey
130
SAMNA
Word III
550
SDRCIM
SuperCalc 2
295
Super Project
395
Easy System II
395
General Ledger
595
Accounts Payable
595
SOFTWARE PRODUCTS INT'L
Open Access
695
SOFTWARE PUBLISHING
PFS File or Write
140
SSI
Word Perfect
495
TELOS
Filevision (Mac)
195
TYLDG
dBase Window
249
WARNER SOFTWARE INC.
The Desk Organizer
195
WOOLF SYSTEMS
Move It
150

109
99
253
105
95
185
219
199
65
289
123
84
79
279
149
209
184
289
289
349
85
249
119
149
129
85

Free UPS shipping on orders over $1,000.00
CALL FOR PRODUCTS YOU DON'T SEE HERE!
CALL FOR OUR FREE CATALOG
TO ORDER CALL TOLL-FREE:
TERMS:
• Call for shipping charges
and support policies
• Full guarantee against
manufacturers defects
• Allow 3 weeks for checks
to clear
• Prices may change
• Call for availability
• No cash refunds!
Due to our low prices, all
sales final.
Inquiry 145

(800) 235-3020 (USA) • SAME DAY SHIPMENT
ON MOST ORDERS
(8o0) 23 5- 3021 (CA). Prompt UPS service
(415) 382-9085
• ~~~:~~~~ed purchase orders

~
•

BUS I N E S S

•

S 0 F TWA R E

448 IGNACIO BLVD., STE. 332
NOVATO, CA 94947

• Dealer, institutional and
quantity discounts available
• No surcharge for credit
card purchases
• VISA & Mastercard
accepted
• COD
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YTE would like to thank the
following authors for their contributions to this listing: Richard
Bochonko. David S. Dixon. Russell M.
Genet. and William T. Peters.

including some software and interfacing.
Institute of Theoretical Astronomy.
Ephemerides of Minor Planets. Moscow.
USSR: USSR Academy of Sciences
through Mezhdunarodnaja kniga.
1980. 1982. 1984.

Astronomy magazine. Milwaukee. WI:
AstroMedia Corporation.
Superb artwork and illustrations. Easy
reading for students and beginners
yet satisfying to old hands. AstroMedia offers a wide selection of
books via mail order.
Ball. John A. Algorithms for RPN Calculators. New York: John Wiley & Sons.
1978
An astronomer's collection of
general-science and astronomical
methods arranged for the HP-4 5 and
other HP calculators.
Bate. Roger R.. et al. Fundamentals of
Astrodynamics. ew York: Dover Publications. 1971.
Burgess. Eric. Celestial BASIC Berkeley.
CA: Sybex Inc.. 1982.
A fine selection of BASIC programs.
Especially good for those new to
astronomy and computing. Disk with
programs listed in the book is available from S & T Software (13361 Frati
Lane. Sebastopol. CA 95472).
Burgess. Eric. and Howard J. Burgess.
Timex/Sinclair 1000: Astronomy. Berkeley.
CA: Sybex Inc.. 1984.
BASIC programs for the Timex
Sinclair microcomputer. Adapts
material similar to that in Celestial
BASIC to the Timex Sinclair.
Crawford. D. Instrumentation in Astronomy.
vols. I. II. III. IV. and V. Bellingham, WA:
SPIE
Extensive series on instrumentation
instruction including the use of miniand microcomputers.
Dickinson. Terence.
ightwatch. Scarborough. Ontario. Canada: Firefly
Books. 1983.
ot a computing book. but an excellent guide to the night sky and the
world of astronomy if you need a
place to start.
Duffett-Smith. Peter. Practical Astronomy
with Your Calculator. 2nd ed. London.
England: Cambridge University Press.
1981.
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James. M. L.. et al. Applied Numerical

Methods for Digital Computation with Fortran
and CSMP. 2nd ed. New York: Harper
& Row. 1977.

A good selection of simple algorithms that are useful when you want
quick. limited-precision results.
Genet. Russell M .. and Mark Trueblood.
Microcomputer Control of Telescopes. Richmond. VA: Willmann-Bell Inc.. 1985.
Genet. Russell M .. ed. Microcomputers in
Astronomy. vols. I and II. Fairborn. OH:
Fairborn Observatory. 1983 and 1984.
Telescope control. instrument control. data logging. and other applications. A collection of papers devoted
to automatic telescope control and
photometric data collection.
Genet. Russell M. Real Time Control with
the TR5-80. Indianapolis. IN: Howard W.
Sams & Co.. 1982.
Data logging. instrument control. and
analysis for the Radio Shack TRS-80.
Ghedini. Silva no. Software for Photometric
Astronomy. Richmond. VA: WillmannBell Inc.. 1982.
Reduction and analysis programs in
HP BASIC Just the thing if you want
to seek meaning in the slowly varying light of pulsating or eclipsing
variable stars. The HP BASIC may be
a bit tough. however. to convert to
other machines. Good explanations.
Hall. D.. and R. Genet. Photoelectric
Photometry of Variable Stars. Fairborn. OH:
Fairborn Observatory. 1982.
Small observatory gUide to photometry with some data logging and instrument control.
Henden. Arne A.. and R. Kaitchuck.
Astronomical Photometry. New York: Van
Nostrand Reinhold. 1982.
Well-rounded book on photometry

Jones. Aubrey Mathematical Astronomy
with a Pocket Calculator. New York: Halsted
Press. 1979.
Keystroke sequences in both algebraic and RPN notation for problems
related to time precession. proper
motion. positions of solar system objects. and orbits of binary stars. Good
appendix with sophisticated HP-25
and HP-67 programs mainly contributed by Jean Meeus. Methods are
readily adaptable to other machines
since formulae and sample problems
are presented.
Klein. Fred. Pocket Computer Programs for
Astronomers. Los Altos. CA: Klein Publications. 1983.
Handy programs for use right at the
telescope. Methods for finding objects using setting circles on Dobsonian and other altazimuth-mounted
telescopes. The next best thing to an
automated telescope.
Marsden. Brian G. Catalog of Cometary Orbits. Hillside. NJ: Enslow Publishers.
1983.
Meeus. Jean. Astronomical Formulae for
Calculators. 2nd ed. Richmond. VA:
Willmann-Bell Inc.. 1982.
Classic reference on the topic. There
are many others. but Meeus is
authoritative. The best single compendium of algorithms. Available
from Astronomy magazine. Sky & Telescope magazine. and Willmann-Bell Inc.
Minor Planet Center. Minor Planet Circulars. Cambridge. MA: Smithsonian
Astrophysical Observatory

The Observer's Handbook. 1bronto. Ontario.
Canada: The Royal Astronomical Society of Canada (RASC). Issued annually
The standard set of tables for
amateur stargazers. Many programs

ILLUSTRATED BY MICHAEL BARTALOS

seek to replace the table or offer the
same type of information in a more
versatile way. However. the Handbook
is much easier to stuff into a jacket
pocket than an Apple II. And its "inkon-paper display" does not disappear at -40°C as does a liquidcrystal display.
Ottwell. Guy. The Astronomical Calendar.
Greenville. SC: Department of Physics,
Furman University, 1983. Issued
annually.
The same basic type of information
as the RASC Observer's HaI1dbook conveyed with Ottwell's own deep sense
of appreciation for all things cosmic
and their connections to our terrestrial realm. Superb hand-drawn illustrations by the author. A children's
version called The View from Earth is
also available.

SkI,! & Telescope magazine. Cambridge,
MA: Sky Publishing.
A source for many of the books listed
here.

Thttersfield, D. Orbits for Amateurs with a
Microcomputer. Somerset. NJ: John Wiley
& Sons (distributor), Halsted Press
(publisher), 1984.
BASIC programs for orbital computations with supplemental explanations.

Includes the standard tables referenced by astronomers and others in
need of precise-time and celestialposition data. Some explanations,
but refer to The Explal1atorl,! Supplement
for all details.
United States Naval Observatory. The

Explanatorl,! Supplement to the Astronomical
Almanac. Washington, DC: U.S. Govern-

United States Naval Observatory,
Nautical Almanac Office. The Almanac
for Computers. Washington, DC: U.S.
Government Printing Office. Available
annually.
High-precision. polynomial approximations for the positions of major
solar system objects. Helpful introduction and discussion, though no
programming examples are given.
Excellent source for precise formulae
for basic astronomical calculations.

ment Printing Office. and London.
England: Her Majesty's Stationery
Office.
Explanations of how the official
tables are made. A gold mine, but not
all of the methods are adaptable to
a microcomputer, and some of the
explanations are hard to understand
even for a professional. A scholarly
work with detailed references.

United States Naval Observatory. The
Astronomical Almanac. Washington. DC:
U.S. Government Printing Office, and
London, England: Her Majesty's Stationery Office. Available annually from
1981 to 1984.

Wolpert. Robert
and Russell M.
Genet. Advances in Photoelectric Photometrl,!,
vols. 1 and 2. Fairborn, OH: Fairborn
Observatory, 1983 and 1984.
Data logging, instrument control. and
some analysis.

c..

AN ASTRONOMY GLOSSARY
CELESTIAL SPHERE: Astronomy uses a
coordinate system for the sky that is
directly analogous to the earth's system
of latitude and longitude. The celestial
equator is coplanar with the earth's
equator. The declination (latitude)
ranges from +90 degrees (north pole)
to -90 degrees (south pole). The
celestial equator crosses the ecliptic
(q.v.) at the two equinoxes. The vernal
equinox serves as the prime meridian
(O-hour or 24-hour) for the right ascension (longitude) of the system.
ECLIPTIC The plane containing the
earth's orbit around the sun, defined
with respect to the first point of Aris
(the vernal equinox). The ecliptic
changes each year.
EPHEMERIDES: A table of position coordinates versus time for a celestial body.
OBLIQUITY OF THE ECLIPTIC The angle
between the plane containing the
earth's equator and the ecliptic. The
obliquity is a cyclically changing value
centered on approximately 23 degrees,
27 minutes.
ORRERY: A mechanical model of the
solar system that shows the relative
positions and motions of the various
bodies.

OSCULATING ORBITAL ELEMENTS: The
Keplerian values for the theoretical orbit of a body; that is, the two-body
path of an orbit. In any case where
there are more than two bodies interacting in a system (such as in the
solar system). the osculating orbital
elements are only an approximation of
the true orbital path.
PARALLAX: The difference in the ap-'
parent position of a celestial body due
to the earth's orbiting around the sun.
The major scientific argument against
the Copernican model of the solar system was that there was no such observable difference in the apparent positions of stars during the year. It was not
until the development of photography
in the nineteenth century that the effect was measurable.
PARSEC Parsec. which stands for
parallax second, is a unit of astronomical distance. It is defined as the
distance that a celestial body would
have to be from the sun in order for
an earthly observer to see a one arcsecond change in its apparent position
(parallax) between the vernal equinox
and the autumnal equinox (or any two
orbital antipodes). The value is approximately 3.26 light-years.

RIGHT ASCENSION AND DECLINATION:
See "Celestial Sphere:'
SETTING CIRCLES: Calibrated disks that
attach to the axes of a telescope. Setting circles are an easy way to locate
stars qUickly. The right-ascension (see
"Celestial Sphere") circle is marked in
hours and minutes; the declination circle is marked in degrees. To locate a
star, look up its coordinates in right
ascension and declination and rotate
the telescope axes to the star's indicated position.
SIDEREAL liME: Sometimes called star
time, sidereal time is based on the time
of the earth's rotation compared to any
star other than our sun. A sidereal day
is divided into 24 hours, but each day
is about 4 minutes shorter than a solar
day. Sidereal and solar time coincide
only at the instant that the sun crosses
the equator at the autumnal equinox.
STAR CLASSIFICATION: Stars are commonly classified by spectral class as 0.
B, A. F. G, K, or M in order of decreasing temperature. The star's spectrum is
compared to spectra in the Yerkes Atlas
of Stellar Spectra to determine its class.
UNIVERSAL TIME: Another name for
Greenwich Mean Time.
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NETWORK
BUY HARDWARE AND SOFTWARE AT WHOLESALE + 80/0,
AND GET 14-30 DAY SOFTWARE RENTALSt...
In just the last few months, The NETWORK has
saved its members more than $24,000,000 and
processed over 100,000 orders.

Listed below are just a few of the over 20,000 products available
at our EVERYDAY LOW PRICES! All software below is priced in
IBM-PC format.

w_..

GAMES & EDUCATIONAL SOFTWARE

The nation's largest corporations depend on
PC NETWORK!

(PM... add $1 shipping and Mndllng 'Of'each tttle ordered 'rom bektw.)
Bhtebuah Chess (your TtJUghest Opponent)
~uechIpM"MJnalreJOIIBaronOlTycoon

On our corporate roster are some of the nation's largest
financial industrial and professional concerns including some

of the most important names
AT&T
Barclays Bank
Bell & Howell
Citibank
Columbia University
Data General
Exxon
Farm Bureau Insurance
Frontier Airlines
General Mills
General Electric

in the computer industry
General Motors
Gillette
Hewlett Packard
Hughes Aircraft
IBM
ITT
Kodak
Mu/limate
United Nations
Yale University
Veteran's Administration

Broderbund Lode Runner

g:~ ~~~~~~~:Je Easy

~n~~~~onaIComPUtJn9

Davidson Math Blaster. WOIdAJtack/

S 34.00'
31.75°
18.75°
45.00'
Sl.W
37.25'
32.00'
26.50
0

~srP~~aoos

..

26.97"
32.50 0

individual The InstrvetOf

.. Inlocom ZOfk 1 Of WItness
... Infocom Deadlme. Of Suspended

Who. . . .
S 27.00'
59.95'

MkrolOtt F~ght SlfnCJIarOi
Moo.. Syatems PCPa/flt-Tum your
PC mto A CoIot Macmtosh'
sc.rborough Mastertype
SilHTa OrH.lne KInfJ'S Ouest
SiwTa On-Une CfOSSflle
Subloglc Night M,sSIOfl PInball
Splnnak... Alphabet Zoo. KJnder Comp,

27.00'
27.00'
18.00'
23.00'
15.97'

$t0f)' Machine, Face Maker. Hey DIddle Dtddle.
Ryhmes & R,ddles

24.50°

.. $pinnaller Delta Drawmg

~:::

II>

24.9r

2O.rr

~~c:n~':"~t~J~book

21.00'

BUSINESS SOFTWARE

(P6M. . add $2.50 shipping and hIlndling lor MCh ttt.. ordered from bektw.)
ATI How to use Multunate
$ 42.00'
MicroRlmRBase5lJOO
ATI How 10 use MIcrosoft Word
42.00'
UJero Pro Wordstar 2000
ATIH()w to use Lotus 1·2-3
42.00'
MicroRlmRBase5O(X)

.. Ashton-Tate

310.00'

... Ashton·rate
80riand Side KId< (Protected)

31000'
26.00'
25.75'
49.75'
34.75'
20_00'
157.00'
33.00'

Bor1~

Turbo Pascal
Borland Turbo Pascal 8087
Borland Suoerkey
.. Central POint

plus thousands of satisfied consulting firms, small businesses.
user groups. municipalities. government agencies and valuewise individuals ACROSS THE NATION! Their buyers know
that purchasing or renting from PC NETWORK saves them
time. money and trOUble. They also count on us for product
evaluation, professional consultation and the broadest spectrum of products and brands around.

eonc.p1ua1ln.trurnents DeSk OrgalHzer
D6g~ An.rch CPIM-86

g:::

=r:

g:~~Sktop

D6g1ta1 ~rch Gem Draw
Enertronics EnerrJrap/'llcs WIth PIolter QptIOfJ
Funk SottwIn Sideways
.. Harvard

.. Haye.
.. HumanEdge
.. Human Edge

.. Human Edge
UMtrw VO/kswlfter Delux
MOBS Knowledgeman

~~:::

73.00'
235.00'
34.00'
185_00'
68.00'
137.50'
'37.50'
26_75'
135.00"
245.00"

S380.OO·
222.00'
360.00'

MlcrOlOttCComDller
II> MlcrosoftW

275.00'
205.00'

Mlcraech Mull/plan
Monogrllm Oo/la/s & Sense
.. Multlmate M
'
Oa*'.lne WO/dPlus
Open SystwMPIO Sales AIR IfW GIL AlP TeamMgr

105.00'
102.00'
215_00'

Powerba. . Powerbase

=-~r~~~~'::jR

01 OEIINV

Avan MeF.Land RM COBOL (Dev System)
.. Samna
.. Satellte Software
Softcratt Fancy Fonts
Soft~ SET -FX
SoftwaraPubllllhlngPFS File Wllte.Grapn
Sottw.,..PubilahlngPFS Report
Sorclm SUpe1caJc 11/
Verbetlm DiSk OrNe Analyzer

Xanaro Ability

eo.oo·

325.00· ...
222.00'
345.00·...
74.00'
570.00'
22700'
200,00'
125.00'
35.00'
72.00'
14.00'
1SO.00·
25.00'
2$0.00'

HARDWARE

(PMue add shipplng.nd h8ndllng cnarges found In tbllc. next to price.)

COMPLETE SYSTEMS

CALL TOLL FREE
1-800-621-S-A-V-E
In Illinois call (312) 280-0002

.. gg~;~

)

PERSONAL COMPUTER NETWORK
320 West Ohio
Chicago, Illinois 60610

Desktoo & PortllbJ8 Syslems

~I!

V~

$2,2~:.~'

Gener.,

49

3,018.14' (65.20)

=,::'J£cAII~I~stCost Compatlble~ .i:~.
Tellulnstnunenla ProlesslOfJal

Address

Apf. No.

City
State
Zip
Telephone (
)
My computer(s) is: D IBM PC D IBM-XT D IBM-AT D Apple II
D Macintosh D Other
Signalure
(Signature required 10 validale membership)
Copyright © 1984, PC NETWORK, INC.

~= ~~;;B~~:~~;?:&~~~N~ric:~T

PRINTERS
$ 280.00'

399_00'

(3 10)

".00' (2.20)
2,375.00' (51.30)

laO.OO·

(1.94)

110.00·

(240)

MEMORY CHIPS

520.00'

C.ltoh F10140 Starwll/er 40 CPS LO
C.ltoh Prow"tet8510AP
CR420 420 CPS DPILO Ponter
EDson OrflamzatlOf'l .... V.

.. E:;r:: tt;e

34000'
10900'

(5 00)

(250)

Oume SPlint 1114() 40CPS Letter Quality
Oume SPlfnt 11190 90CPS LeIter QualIty

"

320.00'
361.25'
2711.00·

(500)

(6 00)

195_00'
525,00'

Amdek Video 300G Composite Green

='t!:::jigt~g~I)~~~

AmdM CokJt 600 (NEWI) High Res RGB

=g: ~n~Z~~:1y~aw7;ytnRes

S 110.00' (3 (0)
120.00' (3 (0)
130.00· (300)
215.00· (464)
315.00· (8 531
455.00' (9 83)
485.00· (1048)

GlarelLong Phosphol

Princeton HX-12 RGB MonItOl
Princeton MAX·12E RG8IMONO
Princeton SR- 12 Ultla H,Ofl Res RGB

..

New l Fastest Daisywheel Out l
QuIM IBM Cable ana Interface (requlfe(J)
Star Mlcronlcs Powerrype lecps LO
T•••• ln.trument. 855 DPfLO wlTractOf
To.hlba P- 1340 80 COl VersIOn of P- 1351

CAll
CALL

.. Quadram

CALL
370_00'

.. Sal""lsung

89 SO'

69.00'

(I SO)

620.00'
550.00'
, ,140.00'
1,155.00'
CALL

(1340)
(fl 88)

(60 00)
(2400)

72.00' (I 00)
300.00' (6 48)
67i.00· (1470)
530.00' (II 45)

VIDEO CARDS
....rcu ... CoIOlCa'dwIPa'alleIPor/

MONITORS
Amdek Video 300A com~s'te Amber

960.00'

1.330.00'
200_00'

8.55'
IS·
5.00'
7 SO·

(500)
(5 00)

.. US Robotics

303.00·
434.00'
875.00' (l89U)
21.00' (100)
605,00'
605.00'
960.00'

... Qtl:5data''''

S 230.00"

Hayes Smartmodem 1200
Prometheu. Promodem 1200
External 100'% Haves Compat,bIe
.. US Robotics

205,00'

Nt ~ V J
.. Epson x
... EpsonH.·l()'
ep.on L01500
EDeon IBM-to-EPSON Parallel Cable
.. N}:C
F.J
.. NEC
<;1
tCP
Q(
\' p. )'P.'
.. NEC
3
... NEC
_
.. NEe£, _

Hayes SmanmodemJOO
125.00·
... Hayes Smartmodem 2400
511.00·
LATEST INCOMMUN/CATION TECHNOLOGyr

Ha~;=~~~~:t:.'h new

875.00' (1890)
285.00' (6 16)
1,533.00' (3312)

Com,...

Olddata NEWIIBM Interlace foI O#Clmate
cokx 20
0kJdala ML84P 200CPS 132 Col
OkilHta MI.93P 160 CPS Wide Platen
0kJdata 24 loP PacemBlk 3SOCPS

Anchor Mark XII

_

12 SO)
12 SO)
12 SO)

.. ettiun¥('

MODEMS

With 30 D.y. "ental.

_

OrNe

Af

D One-year membership for $15
D Two-year membership for $25
(SAVE $5)
D BOTH Business and Game
Software Rental Libraries for $30
add'!. per year-with 30 day rentals
·VIP members receive advance
notice on limited quantity
merchandise specials
D Bill my credit card: D VISA D MasterCard D American Express
Account
Number:
Exp. Date
_
mo.
year

200.00'
199.00'
146.00'

P

.. Ctttzen VC

with 60MB Tape Backup

2S6Kox.~namlC

D One-year membership for $8
D Two-year membership for
$15 (SAVE $1)
D Business Software Rental
Library for $25 add'l. per
year-with 14 day rentals
D Games Software Rental
Library for $10 add'l. per year

~

145.00'
17_50'

: ::~ Me=rcUFf:~~I::·
..
Ram Chips
.. 128K
Mother Board ChipS

I am under no obligation to buy anything. My complete satistaction is
guaranteed. Please check (....) all boxes that aoolv:
Ba.ic Memba,.hip
Specla' V.I.P. Membe'.hip·

(2 SO)

39900'

$2.275 00'
459 00'

.. PC NetwQfk

:

(2 SO)
(2 SO)

120.00'

~lg~gg:

DISK DRIVES & CONTROLLERS

030.00' (20 30)

c=J

(248)

~~:::

~~~~3XaM:S~~~;it64K

CAll

IOmeg.

.. ~::"~~;~-~~~~n~1J~Z:9~~r

(175)

12 SO)

AST 110 Plus II

(339)

475.00· (1026)

YESI Please enroll me as a member in the PC NETWORK ,. and rush my
catalog featuring thousands of computer products. all at just 8% above
DEALER WHOLESALE PRICES. I will also periodically receive "THE
PRINTOUT", a special up-date on merchandise at prices BELOW even those
in my wholesale catalog, and all the other exclusive, money-saving services
available to Members.
375

card

... ORCHID BLOSSOM Wf64K
au.drllmlmptovedOuadbOardwlOK
... TecmarcaptamMultl{unctlOl1CardOIK

Sar;,::~~f:::,::t'i~':'BMCJone 1,TT5.00· (3800)

-pCNETVrORK=-MEMS-E-R-s-HjPAPPLi"cA"iioN--·

D Check or money order enclosed lor $
Name

...

:ws:::c~~%;=&,~

81.00'
115.00'

1,",.00· (4320)
1.495.02'
1.886&2·

Call now ... Join the PC NETWORK and start saving today!

With 14 D.ya ".ntltl

...

~

10MB Tape DrNeiMOIlItOl
DATA
DG ONE
128KJ 1 Dlfve "The Real Porlable~
.. IBM
.. IBM

S

cJock/stwr

I

Cow"?m,~~r:;;g'y~rgZBa,:,~Jr:rm

~
"

n

MULTIFUNCTION CARDS
Apparat 256K Memory I:108ro WIth 64K
Apparet Combo II w/serlparlgamel

CALL
CALL
CALL

Ap~ Apple /Ie

Your Membership Validation Number: 8375
You can validate your membership number and. if you
wish, place your first money-saving order over the
phone by uSing your VISA, MASTERCARD or
AMERICAN EXPRESS Our knowledgeable servIce
consultants are on duty Mon -Fn 8 AM to 7 PM, SAT ~ ~
g AM to 5 PM CST
-

t
:.It.

Apple Macmtosh Base System
Apple Apple /lc

... Herculft Monochrome GraphICS cards
Paradl.. New Modular MUltidISPI~ Card

S 145.00'

(320)

273.00'
244.00'

(250)

Pec:~~t~t~bJ~g~~1,t'p:x~~sco~~r

... $TB Graphlx Plus II NEWI
(slrT/(Jltaneous Mono GraDhlCs & Color)

365.00'
235.00'

(2 SOl

(250)

(500)

ACCESSORIES AND SUPPLIES

.. Brand Name OSOO Diskettes
S 1400'
Gualanteed foI ule" Nell GeneriC
Curti•• PC Pedestal 11
32.50' (250)
.. PC Network Repfacement 130 Watt IBM·pc
90.00' (2 70)
Power Supply-Gives your PC (Old 01 New) the same
capacIty as an XT Good 101 add m tape dllves (WIthout need

s:.o;, ~~~a,;:t~n~~:~~~'1e=f~Z P;Sk dr;.;;.

(I 00)

_

LOlusfDBASEfMultllTlate andOlherS (Each)
WP Printer Paper 26lXJ Sheets
MlCloIme Perfs {inVISIble when to/n)

_

'PC NETWORK Members pay Just se•• bove the whotesale
pllce. plus shipping. A ·
'et ", .. "
Jsr
t.l --"""~';"
-~
a dersc t
pj)lng & ttand
a he(;kS please a w
Wl
'''19 Iy I

_
_
_

17.00' (1000)

tRENT BEFORE YOU BUY - Members are eligible to join The NETWORK's Business and Game Software
Rental Libraries and evaiuate products for a lull 14 (Regular) or 30 (VIP) days 10 see if it meets your needs.
And The NETWORK's rental charoes are lar less than other software rental services-JUST 20% OF THE
MEMBER WHOLESALE PRICE.·We feature over 1,000 available titles," IBM Apple MAC and CP M
Formats. Hardware prices highllted by ~ reflect recent major pnce reductions

PC::
.. . WITH THESE 15
UNIQUE BENEFITS
COST + 8% PRICING-The NETWORK purchases mil1
lions of dollars in merchandise each month. You benefit in
receiving the lowest price available and all at just 8% above
published dealer wholesale price.
OUR 600 PAGE WHOLESALE CATALOG-Members receive our 600 page wholesale catalog containing over 20,000
hardware and software products for the IBM PC, APPLE and over
50 other popular computer systems. THE NETWORK'S CATALOG IS THE LARGEST SINGLE COMPILATION OF PERSONAL
COMPUTER PRODUCTS AVAILABLE TODAY. NOW UPDATED
QUARTERLY!
IN-STOCK INSURED FAST HOME DELIVERY - The
NETWORK maintains a giant multi-million dollar Inventory
of most popular products, allowing us to ship many orders from
. stock. Non-stock items are typically maintained in local warehouses just days away from The NETWORK and YOU. We pay all
insurance expenses on your shipment. EMERGENCY OVERNIGHT SERVICE IS AVAILABLE ON REQUEST.

2

3

10 DA Y RETURN POLICY -If you are not satisfied, for
4
any reason with any hardware component purchased from
The NETWORK within 10 days of receipt, we will refund your
entire purchase (less shipping) with no questions asked.
MEMBERSHIP SATISFACTION GUARANTEE-If for
any reason you are not satisfied with your membership within
.
30 days, we will refund your dues IN FULL.

5

6

EXPERIENCED CONSULTANTS- The NETWORK hires
consultants, not order takers, to aid you in product selection.
Our consulting staff possesses in excess of 150 man years of personal computer product experience. We back our consultants
with our money back guarantee: IF ANY PRODUCT RECOM·
MENDED BY OUR CONSULTING STAFF FAILS TO PERFORM
AS PROMISED-WE WILL TAKE IT BACK AT OUR EXPENSE
FOR A 100% REFUND.

7

FREE TECHNICAL SUPPORT - The NETWORK supports
every product it sells. Our qualified TECH-SUPPORT staff will
help you assemble your system, interpret vendor documentation
and get your software and hardware to work. WE WILL GIVE YOU
ALL THE HELP YOU NEED, WHEN YOU NEED IT-FREE!

ta

OPTIONAL BUSINESS RENTAL LIBRARY-All memo
bers can join our BUSINESS RENTAL LIBRARY featuring
over 1000 available titles for just $25 PER YEAR above the base
membership fee. This entitles you to rent business software AT
JUST 20% of the DISCOUNT PRICE FOR A 14 DAY PERIOD. If
you decide to keep t-he software, the entire rental fee is de·
ducted from the purchase price. VIP MEMBERS GET A FULL
30 DAYS for just $30 above the V.I.P. base fee. This also includes the game library privileges for a $5 combination
savings.

tg The
OPTIONAL GAME SOFTWARE RENTAL L1BRARYGame Rental library is available to members for just $1 0
. PER YEAR and permits evaluation (or just enjoyment) of any
game or educational software product as above.
SPECIAL SAVINGS BULLETlNS- THE PRINTOUT
-Issued Quarterly at no charge to Network members only'
The Printout contains all the New Product listings and price
changes you need to keep your Catalog up to date. Also, we buy
excess dealer inventories, and store bankruptcy closeouts, which
we turn around and make available to our members at fantastic
savings via THE PRINTOUT.

10

DISCOUNT BOOK LIBRARY-Working with numerous
publishers and distributors, The NETWORK has assembled
a library of over 1000 computer related books and manuals at savings of up to 75% from the normal store price.

11

MEMBERSHIP REFERRAL BONUS-Our most valuable source of new members is you! To date almost 40% of
our members have been referred by word of mouth from other sat·
isfied members. For those of you who refer new members, The
NETWORK will credit a cash bonus to your account applicable to
any future purchase.

12

CORPORATE ACCOUNT PROGRAM-Almost 50% of
The NETWORK's members are corporate buyers and users
(see opposite page left). The NETWORK can establish open
account status and assign designated account managers to expedite orders, and coordinate multiple location shipments.

13

QUANTITY DISCOUNTS- For large corporations, clubs,
14
and repeat or quantity buyers The NETWORK can extend
additional single order discounts, when available to us from our
manufacturers and distributors.
PRICE PROTECTION- The PC Industry is crazy!! Prices
15
change not yearly or monthly or even weekly but often day
by day! These changes are sometimes up but are mostly down!!!
THE NETWORK GUARANTEES THAT IN THE EVENT OF A
PRODUCT PRICE REDUCTION, BETWEEN THE TIME YOU
PLACE YOUR ORDER AND THE TIME THE PRODUCT SHIPS
YOU WILL ONLY PAY THE LOWER AMOUNT!!
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REVIEWER'S NOTEBOOK

by Glenn Hartwig, , ,

251

TEXAS INSTRUMENTS' PRo-LITE
PROFESSIONAL COMPUTER

by Richard Grehan and Eva White, , , , , , 252
NCR PERSONAL COMPUTER MODEL 4

by Elaine Holden.

.

258

MONITORING HALLEY'S COMET

by John E. Mosley, . , , ,

265

SPACE-FLIGHT SIMULATORS

by Benjamin Bemar.. .

",

269

MAXTHINK

by William Hershey,

279

THE ANCHOR AUTOMATION SIGNALMAN
MARK

XII

MODEM

by George V. Kinal
REVIEW FEEDBACK,

. , , ,

287
,295

ONE OF THE NEWER MEMBERS of 1exas Instruments' Professional Computer
line is a portable called the Pro-Lite. This briefcase-size machine uses an 80C88
processor and MS-DOS. It also features good communications capability and
a !')umber of expansion options available from TI. Richard Grehan and Eva
White, two of BYTE's technical editors, team up to show you what the ProLite can and cannot do.
Our other system review this month studies the NCR Personal Computer
Model 4, an IBM PC-compatible that is /'lot portable. You can buy the NCR
in one of six configurations, choosing the one that best suits your needs, It
comes bundled with several tutorial programs and features the enhanced
speed of a RAM disk. Author Elaine Holden concludes that this rugged
machine is a good value.
In keeping with our "Computers and Space" theme and in time for the return
of Halley's comet. John E. Mosley has evaluated three comet-tracking programs. The first two packages, Starsoft's Halley and S & T Software Service's
Halley's Comet. include information specific to the most famous of comets.
The third program, Cosmic Computer Works' Ephemeris, is more general and
very accurate. Any of these programs will give you the opportunity to practice for tracking Halley's comet this winter.
If you prefer to imagine yourself actually in space, you'll be interested in
Benjamin Bernar's review of two space-flight simulation programs. Your goal
in both Rendezvous and Saturn Navigator is to meet with a space station
already in orbit. The decisions you have to make in these simulations mirror
the complexities of space travel.
William Hershey follows up his June overview of idea processors with a review
of MaxThink, an outline processor for the IBM Pc. MaxThink's Thought Processing Language (TPL) is a powerful feature that lets you create programs
to use as you develop a writing project.
In the communications area, our review of Anchor Automation's Signalman
Mark XII indicates that this modem is not entirely Hayes Smartmodemcompatible. Although it surpasses the Smartmodem by accepting commands
in upper- and lowercase and recognizing telephone signals, the Mark XII has
fewer LEOs than the Hayes, no DIP switches, and only 6 of the Hayes's 17
software-Ioadable registers. Author George V. Kina! gives you the details.
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WordPerfect 4.0.
Our highest lllarks yet.
I

-

'~
REPORT CARD

WORD ,E'RFECT

••••
performance
Documentation
Ease of Use
Error Handling
support

A

perfect report card It
wasn't necessarily our goal when
we added the most recent enhancements to WordPerfect. We were
more interested in responding to
the suggestions of our users and
dealers.
But a perfect report card is
like icing on the cake. And it
makes us more confident than ever
that WordPerfect 4.0 is the most
perfect WordPerfect, yet

Easier.

Faster.
Document orientation means
;7" ""
WordPerfect 4.0 never makes you

250
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information, see your dealer.
wait between
",
Or call or wnte:
pages. No
new"" .
matter how
version" .
'.
'. Perfect b' . lIves u
fast you type,
-~
Ptoits
WordPerfect
won't slow you
Info World
down.

Better.
WordPerfect 4.0 includes several
features not found on many word
processors. Like a 100,000-word
phonetic dictionary; multi-page
footnoting capability; table of
contents and index generation;
automatic outlining and paragraph numbering;
and a 4.0 network version.
Get the word
,I'
processor that
lives up to
Info World
its name (and
its report card):
WordPerfect 4.0. For more

551 Software
288 West Center Street
Orem, Utah 84057
Information: (801) 227-4020
Order Desk: 1-800-321-4566,
Toll-free

Software
Reaching for perfection.

Inquiry
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hen optical character recognition (OCR) equipment first came
out. it was the kind of item everybody
wanted to take seriously. It just
seemed the next logical step. No typing, no manual input of any kind. All
you had to do was pass a document
over the right kind of camera and
words were read from paper into
memory. Aft~r that. document manipulation and output would proceed
with normal electronic ease. The
major problem has been the very high
price of most OCR hardware/software
systems. That. along with reports of
poor reliability and limited capabilities for recognizing type fonts, kept
relegating OCR to the wish list.
With a little luck. we may be seeing
a change in the availability of lowercost. more functional OCRs. Datacopy
Corporation of Mountain View. California, showed us its new flatbedscanner-based Model 700 Word
Image Processing System (WIPS). The
$4000 unit has. as a $695 adjunct.
OCR-or ClR (character image recognition)-capabilities.
Whole pages from letters. books. or
magazines (including pictures) can be
entered as images into the computer
in much the same way as making ordinary photocopies. You can then "edit"
them in a variety of painting-program
ways. This is fine if what you want to
do is capture and store relatively
static information. Anything that
needs true editing requires an interface to a word processor; in the Datacopy product. this is where the CIR
option comes in. It converts text portions of scanned documents to standard ASCII that you can then manipulate with word-processing software.
The WIPSICIR software handles pages
that contain both images and text by
creating windows for the text and letting you convert just the contents of
the windows to ASCII. Initially. the

W

?695 CIR package comes preprogrammed to recognize only the
Courier IO and Prestige Elite 12 typefaces. The company says that about
10 additional typeface-recognition
modules for the software can be
bought for $195 each. The company
also says that another option will be
available later this year. This one.
called CIR-2. will be preprogrammed
for the same two fonts but is scheduled to have font-learning capabilities
that will let you train it to recognize
additional typefaces.
So. with the $4000 cost of the hardware/software WIPS. the $695 minimum investment in CIR software.

either a laser printer or an Epson
printer (FX/RX series or LO-1500), and
the required IBM PC XT or AT or
equivalent. Hercules Graphics Card,
and Mouse Systems PC Mouse, this
is not something you'lI be buying just
to try it out. On the other hand. at a
scanning rate of 30 seconds per page,
the capability to use your own wordprocessing software, and a relatively
good resolution of 200 dots per inch.
it could win a good deal of support.
A lot will depend on whether it works
as well as it did in a demonstration the
company gave us.

-Glenn Hartwig, Technical Editor. Reviews

SOFTWARE AVALANCHE
FORCES NEW POLICY
uch as we love new software.
we have finally reached our
limit for handling unsolicited software packages. We try as many
packages as we can. but that is a
small percentage of what we
receive. We receive so many unsolicited packages. in fact. that we
can no longer be responsible for
returning them unless they are
accompanied by a prepaid return
envelope. We regret the need for
this change in policy, but the
demands on our clerical time have
become burdensome. and the
shipping costs are high.
We will continue to welcome
press releases and other descriptive materials about new software.
We will give serious attention to
any literature sent. If the written
information convinces us that the
software described would appeal
to BYTE's readership, we will send
a formal written request for a

M

review copy of the software.
We will continue to return at our
own expense all the software packages we solicit. If we are unable to
review a piece of solicited software.
we will return it as soon as we arrive at that decision. If we review
the package, we will return it as
soon as the review is ready for
publication.
When packages arrive unsolicited and unaccompanied by prepaid return envelopes. we will acknowledge receipt of them but will
not return them. We will do our
best to find time to use them but
can make no guarantees. If we do
not review unsolicited packages.
we will store them for approximately one year and then destroy
them. If at any time we receive a
prepaid return envelope for an
unsolicited software package in
storage. we will return the software
as soon as possible.
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Texas Instruments' Pro~Lite
Professional Computer
A briefcase..
size computer
compatible
with the TI
Professional
BY RICHARD GREHAN
AND EVA WHITE

Richard Crehan and Eva White
are technical editors for BYTE. They
can be contacted at POB 372.
Hancock, NH 03449.
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exas Instruments has a new addition to its TI Professional family, a
briefcase-size computer called the
Pro-Ute (see photo 1). Designed as a compact MS-DOS computer, it comes with an
80-column by 25-line LCD (liquid-crystal
display) screen, 256K bytes of RAM
(random-access read/write memory), an internal 3V2-inch floppy-disk drive, a keyboard,
and a parallel printer interface. This standard unit costs $2995. The Pro-Ute's processor is an 80C88, which is a CMOS (complementary metal-oxide semiconductor)
version of the 8088 for low power consumption, running at 5 MHz. It also boasts a wide
variety of expansion options and some remarkable communication abilities.
Closed up, the Pro-Ute is a gray moldedplastic box measuring 2:y.; by II V2 by 13
inches and weighing 10V2 pounds. Some of
the Pro-Lite's options add considerably to
its dimensions and weight. The LCD also
acts as the keyboard cover. 'TWo slide latches
on either side toward the case's front
release the display, and you swing it up on
a large hinge. This hinge was stiff on our
machine, and opening and closing the display flexed the unit. The entire keyboard is
mounted on a spring-loaded platform that
tilts up when you open the unit so the keys
are at a comfortable typing angle.
The power switch is near the front of the
machine on the right. You slide it up to turn
on the Pro-Lite. If you forget to turn the
machine off when you close the top, a tab
on the display's frame slips through a notch
and forces the switch to the off position.
The Pro-Lite's ACIDC (alternating current/
direct current) adapter lets you run the unit
from an ordinary wall outlet. but it consists
of an ungainly transformer box that is positioned along the length of the power cord
in such a way that you have to make room
for it on your desk.
THE DISPLAY

The LCD screen working area is 9 ~ by 4
inches and the text is fairly readable, al-

though, as with every other LCD screen
we've seen, glare and reflection almost
always overwhelm it. A contrast-control
slider to the screen's right lets you adjust
the intensity. Unfortunately, half of the
slider's range produces a display that is too
light to read.
Screen resolution is 640 horizontal by 200
vertical pixels, and an optional LCD graphics board enables bit-mapped graphics on
the screen. The Pro-Lite's characters are 7
by 7 pixels right-justified in an 8- by 8-pixel
grid, Thanks to the rectangular shape of the
pixels (twice as tall as they are wide) the
characters appear as they would on a CRT
(cathode-ray tube) display. The character set
comprises all the graphics (box-drawing),
select Greek alphabet. and miscellaneous
characters of the IBM PC's character setincluding the normal and reverse-video
smiling faces, Since the character definitions
are downloaded into RAM from ROM (readonly memory) at boot-up time, you can define your own if you don't like the set
provided.
KEYBOARD
Texas Instruments has p8cked many features into the Pro-Ute's 79-key keyboard
(see photo 2). The top row includes 12 programmable function keys and some keys
useful for text editing. On the right side of
the keyboard, 18 keys double as an embedded numeric keypad that you enable by
holding down the Shift and Num Caps keys:
you disable it by pressing this combination
again. An LED (light-emitting diode) on the
Num Caps key glows green when the embedded keypad is enabled, glows red when
the capitals are locked on, and is unlit
(white) when the keyboard is in lowercase.
Some compromises have been made on
the keyboard's arrangement. The space bar
has been shortened to accommodate a row
of cursor-control keys to its right and the
single open-quotation mark (') and backslash ( \ ) keys to its left. Also, Line Feed is
on the top row with the function keys.

The keyboard has a snappy and responsive feel. We found it comfortable to
work with. although the lab key is no larger
than any other and we occasionally had to
search for it. We were happy to find that the
I and F keytops have tactile ridges for locating the home position.
A slot that runs the length of the keyboard
platform just above the function keys will
hold overlay strips as they become available. This slot is narrow, hardly Y2 inch tall.
and since each function key could be programmed to do three things (Shift-function,
Alt-function, and Ctrl-function) it is hard to
imagine an overlay that wouldn't be hopelessly cluttered. In an apparent attempt to
alleviate this problem. the Shift. Alt and Ctr!
keys have been color-coded.

opens to a chamber of two option-module
slots, and each slot can hold either a
300-bps (bits per second) modem, an
RS-232C communications interface. an external monitor interface, or a Solid State
Software drawer.
The modem is equipped with a standard
RIll telephone-line jack as well as a builtin connector for an acoustic coupler. It has
auto-dial and auto-answer capabilities. The
RS-2 32C interface module lets the Pro-Lite
use a serial printer or an external modem.
The external monitor interface adds the
video circuitry and extra RAM necessary for
attaching an RGB (red-green-blue) color
monitor to the Pro-Lite. Resolution on the
external monitor is 720 by 300 pixels in
eight colors.
(continued)

BEHIND DOOR NUMBER

1•.•

A plastic door on the machine's right side
toward the back unsnaps and swings down
to reveal the disk drive and parallel printer
connector (see photo 3). The drive is a
3Y2:inch double-sided mechanism capable
of storing up to 720K bytes per disk. The
format is compatible with the proposed
standard used by Microsoft for 3Y2-inch disk
MS-DOS systems. We were able to read and
write files on a disk created on a Data
General/One.
The parallel printer connector is a 25-pin
female D-type plug located directly below
the disk drive. It will drive any printer with
a standard Centronics interface. If you own
a TI Portable Printer. a connector beside the
parallel port lets you power your printer
directly from the Pro-Lite.
OPTIONS

The Pro-Lite comes with a wide variety of
options, most of which were unavailable at
the time of this writing. They are divided
into three groups determined by how they
attach to the basic unit.
Identical to the floppy-disk cover door,
but on the opposite side of the machine,
is the option-module door (see photo 4). It

Photo I: The Texas Instruments Pro-Lite Professional Computer.
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Solid State Software drawer is another name for a ROM cartridge. In
this case. a drawer can hold up to
256K bytes of ROM software.
Yet another door in the back of the
Pro-Lite leads to the rear bus connector. Here you can attach a battery
pack. a second 312-inch floppy-disk
drive. or a combination disk and battery. The second drive adds 3 more

pounds to the system's weight and 512
more inches to its depth. The battery
pack provides up to eight hours of
operation away from an AC outlet.
depending on the options yOU are
using. It adds 3 inches to the depth
of the machine and 512 pounds to its
weight. You bolt these options to the
main unit with two long flathead
screws.

Photo 2: The Pro-Lite keyboard. Note the embedded numeric keypad, the 12

programmable function keys, and the overlay slot for labeling the function keys.

Be warned: You can attach only one
option to the rear bus connector. If
you want to use the battery and extra
floppy simultaneously. you must get
the combination disklbattery module
(812 pounds). The battery is packaged
inside the disk-drive case.
System options attach directly to
the motherboard inside the Pro-Lite's
casing, and they must be installed at
the factory or by an authorized TI
dealer. System options include up to
three RAM expansion boards of 64K
or 256K bytes each. an LCD graphics
board. and an 8087 numeric coprocessor chip.
The standard unit comes with 256K
bytes of RAM: 128K bytes on the
motherboard and two 64K-byte expansion boards. If you want the ProLite with all the RAM it can hold
(768K bytes). get it that way initially.
A 768K-byte Pro-Lite has three 256Kbyte expansion boards (the motherboard RAM is disabled) and expanding up to it would leave you with two
homeless 64K-byte expansion boards.
The LCD graphics board provides
bit-mapped graphics on the screen
with a virtual resolution of 720 by 300
pixels. In other words, although the
LCD screen can only display 640 by
200 pixels at a time. the graphics option makes the screen a window into
an imaginary graphics display of 720
by 300 dots. Holding down the Alt
and Shift keys and striking the arrow
keys scrolls this window around on
the virtual display.
COMPATIBILITY

Photo 3: Behind the door on the ProLite's right side is the 312-inch disk drive.

parallel printer interface. and power
connector for a TI Portable Printer.
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Photo 4: Behind the door on the Pro-

Lite's left are the two slots for plugging in
options: an R5-232C interface, 300-bps
modem, external color monitor interface. or
Solid State Software drawer.

TI should get high marks for its efforts
to keep the Pro-Lite compatible with
the Professional Computer. (See "The
Texas Instruments Professional Computer" by Mark Haas. December 1983
BYTE, page 286.)
The TI Professional uses three-plane
bit-mapped graphics: one plane each
for red, green, and blue. When you install the LCD graphics board option
in the Pro-Lite. you are buying the
equivalent of the blue video-memory
plane. You can run graphics software
on the Pro-Lite that was originally
written for the Professional. with the
(continued)

AT A GLANCE
Name
Texas Instruments Pro-Lite
Professional Computer
Manufacturer
Texas Instruments Inc.
Data Systems Group
POB 809063
Dallas, TX 75380-9063
(800) 527-3500
Size
2 3/4 by 11V2 by 13 inches
Components
Processor: 80C88, 5-MHz
clock
Memory: 256K bytes
Mass storage: One 3V2-inch
double-sided disk drive, 720Kbyte capacity
Display: 80 columns by 25
lines
Keyboard: 79 keys including
12 programmable function
keys and an embedded
numeric keypad, LED
indicator for locked capitals
Expansion: Two option slots

1000

1600

2000

Software
MS-DOS 2.13
Options
Add-on floppy-disk drive (with
or without battery), battery
pack, 300-bps modem,
RS-232C interface, PC
interface cable, 8087
coprocessor, 64K-/256K-byte
RAM expansion boards,
external color monitor
interface, Solid State Software
drawer
Price (suggested retail)
Pro-Lite standard
$2995
configuration
$595
Second disk drive
$300
300-bps modem
$499
External color monitor
interface
$225
RS-232C interface
$149
Battery pack
$79
PC interface cable
$150
LCD graphics option
64K-byte memory
$125
upgrade
256K-byte memory
$595
upgrade

BUNDLED SOFTWARE PACKAGES
2
4
6

o

8

PRO-LITE

10

PRICE ($1000)
024

1":1 IBM PC

The Memory Size graph shows the standard
and optional memory available for the computers under comparison. The Disk Storage
graph shows the highest capacity of a single
and dual floppy-disk drive for each system. The
Bundled Software Packages graph shows the
number of software packages included with
each system. The Price graph shows the list

6

8

10

~ APPLE lIE

price of a system with two high-capaCity floppydisk drives, a monochrome monitor (an LCD
screen for the Pro-Lite), graphics and color
display capability, a printer port and a serial
port, 256K bytes of memory (64K bytes for 8-bit
systems), and the standard operating system
and standard BASIC interpreter for each
system.
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The rear panel of the Pro-Lite. Note the connector in the lower left
corner for the ACIDC power adapter and the silver door that leads
to the rear bus connector.

DISK ACCESS IN BASIC
250

(SEC)

A top view inside the Pro-Lite.
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The graph for Disk Access in BASIC shows how long it takes to read
this file. (For the program listings, see June 1984 BYTE, page 327,
and October 1984, page 33.) The BASIC Performance graph shows
how long it takes to run one iteration of the Sieve of Eratosthenes
prime-number benchmark. In the same graph, the Calculations
results show how long it takes to do 10,000 multiplication and 10,000
division operations using single-precision numbers. In the System
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RECALCULATE

~ APPLE nE

Utilities graph, the Format/Disk Copy was not performed on the ProLite since this requires a dual-floppy system. The File Copy results
show how long it takes to transfer a 40K-byte file using the system
utilities. The Spreadsheet graph shows how long the computers take
to load and recalculate a 25- by 25-cell spreadsheet where each
cell equals 1.001 times the cell to its left. The spreadsheet benchmark program is Multiplan. DOS 3.3 was used with the Apple II.

REVIEW: TI

constraint that only the blue plane will
be displayed on the LCD screen. (TI
has modified the Pro-Lite's version of
Ms.-BASIC so that anything drawn in
a nonblack color will be displayed.)
Also, another price has to be paid
for the Pro-Lite's compactness. Since
a character cell on the Pro-Lite is 8
pixels wide, while a cell on the Professional is 9 pixels wide, a display
generated on the Professional that
contains mixed text and graphics will
appear with the graphics out of place
on the Pro-Lite.
Purchasing the external color monitor option gives the Pro-Lite full video
compatibility with the Professional.
This option includes all the memory
necessary for the three video planes,
as well as circuitry for displaying full
Professional-size characters.
Additionally, every key on the TI
Professional's keyboard has a counterpart on the Pro-Lite's keyboard.
This is possible in spite of the ProLite's space limitations thanks to its
embedded numeric keypad.
DRIVE-AcCESS LINK

Getting information from one computer to another is always a problem,
and you'd expect this to be especially true for the Pro-Lite with its 3!h-inch
drives in a 5!4-inch world. Normally,
you would be faced with purchasing
either the 300-bps internal modem
option or the Rs.-232C interface option and transferring your files serially, probably over the phone lines.
However, TI has taken care of this with
a clever interface called the PC interface cable.
One end of the PC interface cable
plugs into the rear bus connector. The
other end plugs into the external drive
connector found in the back of the TI
Professional. the IBM Pc. and some
PC-compatibles. (The IBM PC's technical reference manual refers to this
connector as the 5!4-inch disk-drive
adapter external interface.) This driveaccess link, as TI calls it lets another
PC control the Pro-Lite's floppy as if
it were external drive C.
When you use the drive-access link,
the Pro-Lite's keyboard is disabledyou have what amounts to a very ex-

PRO~LITE

Thble I: The benchmark results for a

word-processing test run on the ProLite using WordStar. All times are in
seconds.

WordStar Test
Document load
Document save
Search
Scroll

Pro-Lite

IBM PC

6.6

9.9

21.3
10.3

24.2
10.5
41.2

9.6

pensive 3!h-inch floppy disk. However.
the ease with which you can transfer
files in this fashion beats a serial
transfer any day; you simply use the
standard MS-DOS Copy command.
We used the drive-access link successfully with a TI Professional as well
as an IBM Pc.
The Pro-Lite's Ms.-DOS 2.13 normally formats its disks to 80 tracks per
side. This is no problem for the TI Professional since its Ms.-DOS 2.13 is
shipped along with the PC interface
cable and can read this format. However, since the IBM PC expects the external drive to be formatted to 40
tracks per side, you should format the
disk from the IBM Pc. (The Ms.-DOS
provided with the Pro-Lite can read
disks of either capacity.) Of course,
disks formatted with 40 tracks per
side will hold only half the normal
amount of data.
Also, a bank of DIP (dual in-line
package) switches on the IBM PC's
motherboard determines how many
disk drives the system will recognize.
Most PCs will have these switches set
for only two drives so the IBM will not
"see" an external drive. Before you
use the drive-access link to connect
the Pro-Lite to your IBM Pc. you
should refer to the PC's technical
manual and make sure these switches
are set appropriately.
SOFTWARE AND DOCUMENTATION

The only operating system currently
available for the Pro-Lite is Ms.-DOS
2.13, which comes bundled with the
system. Third-party application software packages available include
WordStar. Volkswriter. dBASE ilL

Framework, Multiplan, and many
others. Generally, you can expect any
packages available for the Professional to be available for the Pro-Lite.
We were even able to transfer some
of the software for the Professional
through the PC interface cable to the
Pro-Lite and have it run successfully.
You should check your software license agreernent before doing this.
The benchmark results for the ProLite (see the ''At a Glance" box) show
a significant improvement over the
IBM PC for everything except system
utilities. The word-processing benchmarks (see table I) also show an improvement over the Pc.
An Operating Instructions gUide
and two MS-DOS manuals are provided with the Pro-Lite. These
manuals come in three-ring binders (8
by 9 by 2 inches) with a box to put
them in. The operating gUide seems
geared for new users; it has clear explanations, diagrams of the computer's parts, and not too much detail
to confuse a beginner. I found only
one typographical error in the gUide:
On page 2-2 the screen, keyboard,
and option-module slots' labels were
interchanged.
CONCWSION

The Pro-Lite performs as advertised.
We found that it concealed no unpleasant surprises, and TI should be applauded for the variety of expansion
options available. If you add the options that suit your needs, the Pro-Lite
can be as powerful as most desktops,
with the added advantage of portability. It is, however, priced noticeably
higher than nonportables of comparable capabilities, and some people
might find the cost of portability too
high. Also, the Pro-Lite is a little
awkward as a portable, especially if
you add the floppy/battery optionno one wants to carry a 19-pound
computer in his or her briefcase.
Systems like the Pro-Lite point in the
direction of compact portable computers that are easy to use, have considerable power, and support as many
options and peripherals as larger nonportables. The technology is getting
there, but it hasn't arrived yet. _
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NCR Personal Computer

Model 4
A sturdy

IBM PC..
compatible
BY ELAINE HOLDEN

T

he NCR Personal Computer Model
4 is definitely not a portable-it
weighs 50 pounds and measures 18
inches wide and almost 15 inches high (see
photo I). But you couldn't find a more
rugged computer And NCR dealers provide
dependable service. (Each dealer has a
technician trained to handle any repairs. If
you're not near a dealer. you can use NCR's
mail-in service.)
The NCR computer comes in six variations. Choices include monochrome or
color screen. one or two double-sided
double-density floppy-disk drives. or a halfheight 10-megabyte Winchester drive in
place of the second drive,
It is a pleasure to find the on/off switch
and the volume and brightness controls
located on the front of the unit. The quality of sound is excellent.
SOFTWARE

Elaine Holden (22 Elm 51..
Peterborough, NH 03458), formerly
an assistant professor of computer
science, is doing advanced graduate
work at the University of liJwell.
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Like all other IBM Personal Computer (PC)
clones. the NCR Personal Computer cannot
have BASIC in ROM (read-only memory) as
it is in the IBM Pc. In order not to violate
copyright restrictions. an IBM PC-compatible BASIC must be on a floppy disk, The
NCR version of GW-BASIC is easy to use.
and the documentation provides excellent
support. But the need to have BASIC on a
disk almost necessitates the use of two
drives; constantly switching disks can be
annoying.
I was impressed by the exceptional compatibility of the NCR with the IBM Pc. I was
able to run Lotus 1-2-3. the Leading Edge
word processor. and other packages for the
IBM without any problems.
The software that comes with the NCR
computer includes self-teaching programs:
NCR Thtor. NCR Pal. and an on-disk help
facility. NCR Help. I found these programs
to be well designed. The disks provide examples of spreadsheets. word processing.
games such as blackjack (I'm into the machine for five grand). program-development
software (editors. compilers. etc.). and

system software (operating systems. runtime interpreters. and utilities). NCR-DOS
2.11. part of the same package. boots easily and is operationally compatible with MSDOS and PC-DOS systems found on other
personal computers. A good feature for
novice users is the control placed on the
master disk. NCR has designed it to be
copied only and not ever used. Once you
make the copy. you store the original master
and use the copy. This is excellent insurance
against accidental loss of the master disk
and also gets the user comfortable with
making backup copies.

RAM DISK
Another interesting piece of software provided by NCR is the RAM (random-access
read/write memory) disk utility. While not
to be confused with a plug-in card with lots
of memory and the software to use the
memory as a disk. this program' is' an attempt to use internal memory for the same
function. Basically. the RAM-disk utility lets
you partition the RAM and use part of it for
information or programs normally stored
on the floppy disk. The information or the
program is kept completely in internal
memory and can thus speed the functioning of the computer because it has to reference only the information held in RAM
rather than go to the external floppy. It is
like having a third. very fast. disk drive.
Other microcomputers have lacked this
convenience. and it does increase the speed
considerably. And when using a word processor. the machine processes directly
through the RAM disk and saves time by
not referring constantly to the floppy disk
for program instructions. The only drawback
I see is the need for a large amount of
memory to begin with. In order to fully
utilize this feature. you would need almost
all the memory NCR has to offer
If you have less than maximum memory
in your Model 4. you will have to take my
or the company's word for the feature since
the RAM Disk Demo does not perform well

with less memory. The example included
with the documentation clocks the time it
takes to run a multiplication table with and
without the RAM disk. Nice benchmark
test-only they both took the same amount
of time (II seconds): no difference noted
with only the 128K bytes or up to 256K
bytes of memory.
DISPLAY

I found the monochrome display to have excellent resolution. competitive with any on
the market. The green-phosphor screen has
an 80-character by 25-line display. All characters are clear and easily read. I was equally impressed with the clarity of the color
display. This 16-color screen also has a display of 80 by 25 and 640 by 200 pixels.
KEYBOARD

Weighing in at 4 V2 pounds. the keyboard
tilts forward or lies flat (see photo 2). NCR
sells the keyboard separately. It's plug-compatible with the IBM PC and the Compaq
Deskpro. The keyboard connection is easily accessible at the back of the unit. Layout
is compatible with the IBM Pc. but NCR designers have added a separate cursorcontrol pad as well as separate Control.
Page Up. Page Down. Delete. End. and Insert keys to the numeric keypad. I found this
convenient because I could control functions in word processing while the numeric
keypad was still on. Business users will find
this a most important feature when jumping from one application to another.
LED (light-emitting diode) indicators on
the Caps Lock and Num Lock keys are also
an improvement over the standard IBM keyboard. They are not distracting but serve as
gentle reminders.

sion from 128K bytes to 256K bytes is accomplished by adding extra chips to the
main board in increments of 64K bytes. This
board is located behind the adapter boards.
1b add memory. you remove the back of the
machine and all of the boards and insert
the chips one at a time. If your fingers have
been genetically programmed to resemble
needle-nose pliers. you won't have any
problem. However. I suspect the workspace
may be cramped for the larger-handed
members of our species.
Another step in the process calls for the
resetting of toggle switches located at the
very top of the main board. I did not have
a problem with this task. but I suspect that
a novice user might. especially since the
documentation is insufficient here. NCR
should provide a clearer explanation and
a set of diagrams.
(continued)

PROCESSOR BOARD

The NCR Model 4 is controlled by an Intel
8088 microprocessor. This unit functioned
well through all the benchmarks.
Standard for the NCR is 128K bytes of
RAM. expandable to 640K bytes. Expan-

Photo I: The NCR Model 4 with two vertical disk drives.
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Computers
For The
Blind
Talking computers give
blind and visually impaired
people access to electronic
information. The question
is how and how much?
The answers can be found
in "The Second Beginner's
Guide to Personal Computers for the Blind and
Visually Impaired" published by the National
Braille Press. This comprehensive book contains a
Buyer's Guide to talking
microcomputers and large
print display processors.
More importantly it includes reviews, writtf:n by
blind users, of software
that works with speech.
This invaluable resource
book offers details on
training programs in computer applications for the
blind, and other useful
information on how to buy
and use special equipment.

You can further expand the system
to the full 640K bytes of RAM by inserting a 384K-byte memory board.
But if you want extra memory by
using the memory board, the 128Kbyte expansion chips must first be in
place. Once again you have to reset
the toggle switches and then replace
the boards.
This unit has five third-party-compatible expansion slots and three
ports: keyboard, integrated RS-232C
asynchronous interface, and a Centronics parallel interface for the
printer.
DISK DRIVES

The NCR Personal Computer is available with one or two 360K-byte
double-sided double-density floppydisk drives. An optional IO-megabyte
Winchester drive can also be added
in place of one of the floppy-disk
drives, an obvious advantage for business users who demand extensive external storage. The 5 ~-inch TEAC
drives are positioned vertically to the
right of the screen. This makes disk
exchange very convenient. Initially,
though, these drives seemed noisier
than those on any of my other computers.
Maybe the positioning of the drives
is to blame, though vertical positioning should not be a factor in more
noise or vibration. Engineering of

either horizontal or vertical disk drives
provides for proper bearing placement and counterbalancing of the
read/write head, which would preclude any extra noise.
Rather than condemn vertical drives
in general. I would rather say these
particular drives are noisier. This may
be related to the choice of manufacturer; some companies do make
noisier drives, particularly if they use
metal drive bands. When I dismantled
the computer I noted that the drives'
magnetic-head carriage is moved
along the guide shafts by a motor
controlled by a steel belt. The drives
are secured to a metal housing by
three screws (two on the top and one
on the bottom), and they rest on a
metal plate that may act inadvertently as a sound board. Future engineering changes should deal with the
source of the extra vibration and
perhaps eliminate the sound board or
cushion the assembly with a gasket to
absorb more of the vibration encountered by the drive movement.
DOCUMENTATION

The documentation for the Model 4
is, for the most part. excellent. Since
setup is not complicated, a first-time
user will feel at once comfortable and
in control. The manuals are accurate,
and they provide material ranging
(continued)

Send orders to:

National Braille Press Inc.
88 St. Stephen Street
Boston, MA 02115
(617) 266-6160

$12.95 for braille or cassette,
$14.95 for print. ($3 extra for
UPS shipping)
NBP is a nonprofit braille printing and
publishing house.

Photo 2: The keyboard, sold separately by NCR, is plug-compatible with the IBM
PC and the Compaq Deskpro.
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AT A GLANCE
Name
NCR Personal Computer
Manufacturer
NCR Corporation
1700 South Patterson Blvd.
Dayton, OH 45479
(513) 445-5000
Size
14.8 by 14.6 by 18 inches;
50 pounds
Components
Processor: Intel 8088,
4.77 MHz
Memory: 128K system
memory, expandable to 256K;
board expansion to 640K
Mass storage: One or two
360K double-sided doubledensity 5 1/4-inch TEAC floppydisk drives; optional halfheight 10-megabyte
Winchester hard-disk drive or
dual 8-inch flexible-disk drives
Display: 80 characters by 25
lines, monochrome green
(optional color), 640 by 200
pixels
Keyboard: IBM PCcompatible, plus separate
cursor-control pad
Expansion: Three IBM PCcompatible slots available in
dual-disk system
1/0 interfaces: RS-232C port,
parallel printer port .

800

1000

8

10

BUNDLED SOFTWARE PACKAGES

Software
GW-BASIC, NCR-DOS 2.11,
NCR Tutor, NCR Pal, NCR
Help, diagnostics

o

2

4

6

(K BYTES)
800
1200

1600

2000

8

10

PRICE ($1000)

o

2

4

Documentation
Owner's manual, GW-BASIC
manual, NCR-DOS manual
Price
Monochrome screen, one
drive, and 128K RAM, $2400;
second drive, $425;
64K RAM, $90;
128K RAM, $180;
parallel or serial
printer cable, $45;
10-megabyte hard disk, $2195

_

NCR PC

I:IIBM PC

The Memory Size graph shows the standard
and optional memory for the computers under
comparison. The Disk Storage graph shows the
highest capacity of one and two floppy-disk
drives for each system. The Bundled Software
Packages graph shows the number of packages included with each system. The Price

~
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graph shows the list price of a system with two
high-capacity floppy-disk drives, a monochrome monitor, graphics and color-display
capability, a printer port and a serial port, 256K
bytes of memory (64K for 8-bit systems), the
standard operating system for the computers,
and their standard BASIC interpreters.

JULY 1985 • BY T E

261

Iill111111111111111111111111111111III ill
1111111111111111111111111111111
1111111
1111111

The rear of the NCR PC Model 4, The power supply is at left, the
RS-232C and parallel ports are at right.

Inside the Model 4, The main CPU board is visible behind the expansion slots,
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In the Disk Access in BASIC graph, a 64K-byte sequential text file
was written to a blank floppy disk and then read. (For the program
listings, see June 1984 BYTE, page 327, and October 1984, page
33.) In the BASIC Performance graph, the Sieve column shows how
long it takes to run one iteration of the Sieve of Eratosthenes. The
Calculations column shows how long it takes to do 10,000 multiplication and 10,000 division operations using single-precision numbers.
The System Utilities graph shows how long it takes to format and
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'----~

RECALCULATE

~ APPLE lIE

copy a disk (adjusted time for 40K bytes of disk data) and to transfer
a 40K-byte file using the system utilities. The Spreadsheet graph
shows how long the computers take to load and recalculate a 25by 25-cell spreadsheet where each cell equals 1.001 times the cell
to its left. The spreadsheet program used was Microsoft Multiplan.
The tests for the Apple lie were done with the ProDOS operating
system (except for the spreadsheet test, which was done with DOS
3.3). The IBM PC was tested with PC-DOS 2.0.

REVIEW: NCR PC

The technical manual
is impressive with
its detail. The only
section that could use
revision is the one
on installtion of
additional memory.

How to go
from
-----~ to DOS
without
•

•

comproilllSIng

your

standards.

from a history of computers to the
sort of technical information appreciated by long-time computer users.
The technical manual is impressive
with its detail. Again. the only area
that could use revision is the section
that describes installation of additional memory.
Support from the company is also
notable. All dealers are trained to provide technical assistance and troubleshoot. The manuals. tutorials. and integrated help package should get you
through most crises. The manuals
make frequent mention of contacting
the local dealer if problems arise.

It's easy. Just get an industry standard file access
method that works on both.
c- ISAM from RDS.
It's been the UNIX'" standard for years (used in
more UNIX languages and programs than any other
access method), and it's fast becoming the standard
for DOS. Why?
Because of the way it works. Its B+ Tree indexing structure offers unlimited indexes. There's also
automatic or manual record locking and optional
transaction audit trails. Plus index compression to
save disk space and cut access times.
How can we be so sure C-ISAM works so well?
We use it ourselves. It's a part oflNFORMIX~
INFORMIX-SQL and File-it!~ our best selling database management programs.
For an information packet, call (415) 424-1300.
Or write RDS, 2471 East Bayshore Road, Palo Alto,
CA 94303.
You 11 see why anything less than C- ISAM is just
a compromise.
lM

I

CONCWSION

Although the NCR Personal Computer
is not very portable and has the few
imperfections I mentioned, it is still a
good value. Ease of setup. documentation. tutorials. company backing,
and solid engineering make this
machine worthwhile. Other features
include the choice between two excellent displays, terrific graphics, a
RAM-disk utility that runs programs
faster than most IBM PC-compatibles,
and moderately easy memory expansion.
Having taught computer science to
college students, I know the punishment that hardware must withstand.
After giving the Model 4 the same
type of rough treatment. [ can say it
is built like a tank. For heavy computer use and business purposes. this
durability is a very important consideration. _

RELATIONAL DATABASE SYSTEMS, INC.
<01985, Relational Database Systems, Inc. UNIX isa trademark of AT&T Bell Laboratories.INFORMIX is
a registered trademark and ROO, C- ISAM and File- It! are trademarks or Relational Database Systems, Inc.

Inquiry 303
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FILET-MIGNON PRINTERS
AT A BURGER PRICEI
Leave it to]UKI® to serve up a hearty selection ofletter-quality
printers at a "fast-food" price that has sent the competition back to its
recipes.
For home or office use, the JUKI 6100. Fast, letter-quality
printing for under $600! Prints 18 cps, performs all the word processing
functions you need most, and has a 2K buffer memory (expandable to
8K). Even handles your graphics! No wonder it's becoming an industry
standard.
For business use, you can't do better than the JUKI 6300.
This one is even wide enough to handle your spreadsheets-along
with graphics and all the requisite word-processing functions, at a
zippy speed of 40 cps. Cost? Under $995! You also get a 3K
buffer memory (expandable to 15K) in a high-tech machine
that's built for many years of reliable printing. And like the
6100, it fits almost any p. c.
Mrrun. Delicious!

~~dUKI®
The workers.
JUKI OFFICE MACHINE CORP.

EAST COAST:

299 Market St., Saddle Brook, NJ 07662
(BOO) 932-0590

WEST COAST:
23844 Hawthorne Blvd., Suite 101, Torrance, CA 90505
© 1985 JUKI OFFICE MACHINE CORP.
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(BOO) 325-6134 • (BOO) 435-6315 (California)
Inquiry 201
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Monitoring
Halley's Comet
Three
programs
for tracking
the celestial
visitor
BY JOHN E. MOSLEY

John E. Mosley works at the
Griffith Observatory (2800 East
Observatory Rd.. Los Angeles. CA
90027). where he produces the
planetarium show and is in charge
of educational activities.

I

n 1910 Halley's comet swept past the
earth. People everywhere marveled at
this heavenly visitor. The comet will be
back this winter, and of course we'll all want
to see it. Some of us will view it from our
yards only; some of us will lug a telescope
or newly purchased "comet hunter" binoculars to the dark countryside; and some of
us will pay a month's wages to take a cruise
to the "land down under" to see the comet
high and bright in the southern sky. Some
of us are already watching it on little green
monitors.
,
It's fun to keep track of what is happening in the sky and be able to anticipate
celestial events. The motions of objects in
the solar system, Halley's comet included,
are generally too slow to perceive except
by looking at them night after night. However. with a computer you can control what
you see; you can speed up time and peer
into the future (or past), you can see
celestial motions graphically and from different perspectives, and you can find relationships that printed tables do not show.
Of course, the important thing is to see
Halley's comet with your own eyes-nothing
else counts-and with a microcomputer and
some clever programs, you can be an informed participant as well as an enthusiastic
observer.
Although you could create microcomputer programs that would tell you how and
where to observe the comet. people have
already done the work for you and made
their programs commercially available.
Some are surprisingly sophisticated, and
we're fortunate that such software existsjust in time for Halley's return visit.
Of the three good comet programs available, two are tailored specifically to demonstrate a variety of aspects of Halley's
coming appearance. There's also a new
book on how to calculate comet orbits.
HALLEY

The most sophisticated of the three programs is named after the English

astronomer, Halley. It's distributed by Starsoft and is available on disk for the IBM Personal Computer (PC). The program has four
main parts. The first part plots the comet
as it moves through the solar system from
an imaginary vantage point high above the
circling planets. It displays the sun and up
to all nine planets at a scale you select. This
allows you to see how the comet moves
relative to the earth and other planets and
how it accelerates as it approaches the sun
and passes the inner planets.
The second part of the program plots
Halley's comet on a standard rectangular
star chart and shows how it moves through
the constellations. These two parts of the
program show not only the comet but the
length and orientation of its tail-a fairly
tricky feat.
The third part is numerical rather than
graphical and calculates Halley's celestial
coordinates and distances from the earth
and the sun on a given date or series of
dates, allOWing you to plot it accurately on
a star chart and find it with a telescope even
while it is still relatively faint. The accuracy
is surprising: positions are to within I
minute of arc (one-thirtieth the diameter of
the moon). The final part of Halley lets you
change the orbital parameters and substitute values for any other comet (or any
object that orbits the sun) and plot the motions of new comets as they are discovered.
You can use the disk beyond 1986, which
is especially valuable because several
comets are discovered each year.
The first three parts in Halley can show
the comet during the coming months as
well as any appearances back to ancient
times, although with decreasing accuracy as
you travel backward. Using the program,
you can see why the comet's appearance
in A.D. 732 was so spectacular (on this occasion, it came to within 4 million mile Gfthe earth), how it appeared on the eve of
the Norman conquest of England in 1066
(when it inspired terror in the English
(continued)
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AT A GLANCE
Name

Halley

Halley's Comet

Ephemeris

Type

Astronomy program

Astronomy program

Astronomy program

Distributor

Starsoft
POB 2524
San Anselmo, CA 94960
(415) 453-1372

S & T Software Service
13361 Frati Lane
Sebastopol, CA 95472
(707) 874-2352

Cosmic Computer Works
243 White SI.
Belmont, MA 02178

Computer

IBM PC

Apple, Commodore 64,
TI Professional

Apple, TRS-80

Format

51f4-inch floppy disk

5V4-inch floppy disk

5V4-inch floppy disk

Price

$34.95

$49.95

$25

defenders). and how it will look when
it returns in 2061.
HALLEY'S COMET

Eric Burgess. author of Celestial BASIC
(both the popular book and the disk).
has created a new comet-tracking program called Halley's Comet. The
package. distributed by S & T Software Service. is for Apple. Commodore 64. and Texas Instruments Professional computers.
Like Starsoft's Halley. Burgess's
package is an ambitious integrated
suite of short and simple programs
that attempts to cover its subject thoroughly. It offers more text and options than Halley. but it's less accurate.
The first three programs in the package provide a limited amount of background. much of it historical. and include a reference list of previous appearances. Only in the fourth program. Orbit Plots. does the computer
begin to make calculations. It also
shows a solar system display similar
to the first program in Starsoft's
Halley. with the comet. Venus. Earth.
and Mars as they looked at the time
of any appearance since the year
1000. You can select a year and let the
orrery run or select a specific date
and see a static display for that date
while the comet's coordinates and
distances from the earth and the sun
are provided numerically.
The fifth program shows the path of
the comet through the constellations
during its 1985-86 visit and provides
a tabular printout of its positions. The
entire sky is shown as it would look
on a standard star chart however.
266
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with only about 200 stars plotted. the
constellations are difficult to identify.
The last program offers observation
information for a specific location on
the earth's surface. You enter
longitude. latitude. time. and date and
are told the comet's altitude and
azimuth and tWilight times; you are
then shown a display of the comet.
complete with tail. in the appropriate
part of the sky. The computer selects
the proper direction to face. outlines
the constellations in sufficient detail
for the major constellations to be
recognized immediately. and even includes the moon and planets.
Although the accuracy of Halley's
Comet is limited and the displays
rudimentary. it has enough clever features and options to keep a person
busy for several nights. Another
strength is that you can get inside the
five programs and customize them to
your liking. The program is ambitious.
educational. and certainly worth the
money.
EPHEMERIS

A third good comet program is
Ephemeris by Roger Sinnott. It's available for Apples and TRS-80s. This relatively short (one-tenth of a disk) and
inexpensive program was written
several years ago. when Halley's
comet was still distant. Apparently
Sinnott didn't think to capitalize then
on the comet's return.
Ephemeris is a simple but surprisingly accurate program that requires
you to enter the orbital elements of
the object you are interested in-there
are no default values. It then gives

you. for the dates you specify between A.D. 1800 and 2100. a printout
of that object's celestial coordinates.
distances. angular distance from the
sun. and magnitude. The program has
no graphical displays or other options.
but it is straightforward and solid.

Do IT YOURSELF
People who like to write their own
programs will be interested in a new
book. Orbits for Amateurs with a Microcomputer by D. Thttersfield. This book
tells you in a no-nonsense manner all
you need to know to calculate a
comet's ephemeris from the orbital
elements. the elements from three
observations of the orbit. and how to
take into account perturbations and
make differential corrections. It is
clearly organized and includes all
necessary formulas and tables. but it
is not for the casual observer of the
skies.
CONCWSION

When Halley's comet last visited in
1910. household electricity was a
novelty and science fiction authors
dreamed about futuristic airships.
Buck Rogers was still a generation
away. Few people who saw Halley's
comet then would have guessed that
the next time it returned. people
around the world would use undreamed-of computing power to
follow its progress on little green
monitors. _
For a list of books and periodicals on
astronomy. see the "Astronomy Sources" text
box on page 244.

POPART

What would you call a desktop software package that
• can Pop-Up Anything-spreadsheets. databases. or
even DOS-over another application? What if it also offers
a Pop-Up Standard Calculator and Financial/Statistical
Calculator. Alarm Clock. Notepad. Clipboard. Calendar. plus
PopDOS and Pop-Up Voice to dial your phone automatically?
What would you call a single package that does all this. is
non-copy protected and sells for $69.95?

Q

ONLY DESKSET OFFERS ALL THESE FEATURES:

A. Beautiful! New Pop-Up DeskSet from Bellsoft.

POP-UP"" DESKSET"" SIDEKICK""
"POPS-Up" any kind of application
YES
No
while running another
Entirely RAM-resident
YES
No
Cut-and-paste capability
YES
No
Gets DOS commands while running
another program
YES
No
Calculator with printable on-screen
tape display
YES
No

CRITICS AGREE:

f';ESKSET -

"Bellsoft has taken the Sidekick idea a stepfurther."

Infoworld.1/14/85
USERS AGREE:
"Much better than competition (know anyone who wants to
buya 'Sidekick?')" Ivan Myers. Cummins Engine Co.
"This is an Excellent Package. (Thanks)" James Bondurant.

ComputerLand Corporate
New Pop-Up DeskSet includes Standard and Financial
Calculators. Pop-Up Anything. PopDOS. Clipboard. Notepad.
Calendar. Alarm Clock and Pop-Up Voice; $69.95.
New Pop-Up DeskSet Plus includes all the above plus
Pop-Up TeleComm. a telecommunications program; $t29.95.
Inquiry'51
System requirements, IBM PC. XT. AT. 3270 PC. PCjr. or compatible. Phone dialer and
telecommunications require a PC or XT and a Hayes compatible modem.
Pop-Up. Pop-Ups. DeskSet are trademarks of Bellsoft. Inc. Sidekick is a trademark of
Borland International.

-

-
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Company Name:
..::.;;;::;:,.",,_
I Mailing Address:
_
State:
Zip:
_
I City:
Phone:
_
I o My check is enclosed 0 Visa; 0 American Express; 0 MasterCard
_
I Name on card:
I Card #:
Exp. date:_~/'__ __
I Signature:
_
Available at leading software dealers. Or for
a limited time you may order direct by
mail or phone. CalI1-800-44-POP-UP
(1-800-447-6787). Or mail this coupon to
Bellsoft. Inc.. 2820 Northup Way.
Bellevue. WA 98004.
Please send the following:
o DeskSet; 569.950 DeskSet Plus; 5129.95
+ 55 shipping
Name:

LBELLSOFT (206) 828-7282_

OEM & OWN BRAND

COMPOSITE & TTL COMPATIBLE
COLOR & MONO MONITOR
TERMINAL

••

C)CSAMSUNG
• • Electron Devices

SEOUL OFFICE
6-8TH FL, THEJOONG-ANG DAILY
NEWS BLDG., 7 SOONHWA-DONG,
CHUNG-KU,SEOUL, KOREA
TEL: 7516-95517, 7516-959/961
TLX: STARNEC K22596
CABLE: "STARNEC" SEOUL
TEL
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LONDON OFFICE
6TH FLOOR, VICTORIA HOUSE
SOUTHAMPTON ROW W.C.
1 LONDON, ENGLAND
TEL: (01) 831-6951/5
TLX: 264606 STARS LG
FAX: (01) 430-0096

SANTA CLARA OFFICE
3003 BUNKER HILL LANE,
SUITE 201 SANTA CLARA,
CAL. 95050, U.S.A.
TEL: (408) 096-8441/3
TLX: 171685 SAMSUNG SNTA

TOKYO OFFICE
GASUMIGASEKI BLDG., 2522
GASUMIGASEKI 3-2-5 CHIYOTA-KU,
TOKYO, JAPAN
TEL: (03) 581-5804, (03) 581-9521-4
TLX: 228009 SANSEI
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Rendezvous
with a
space station
or travel
to Saturn
BY BENJAMIN BERNAR

Benjamin Bernar received a B.S. in
geology from Ohio University in
1976. His work with computers has
led from uranium exploration in
Wyoming to his current involvement
with the space shuttle at I..iJckheed
Space Operations. He can be
reached at 201 South U St.. #59.
I..iJmpoc. CA 93436.

S·O·F·T·W·A·R·E

R·E·Y·I·E·W

Space~Flight

Simulators

omputer simulations of space flight
have until recently been done only
on mainframes and minicomputers.
In this review. I'll discuss two programs that
simulate space flight on a microcomputer.

C

RENDEZVOUS
Rendezvous is a collection of simulations
written by Wes Huntress. who. according to
the program packaging. is a ph.D. in
chemical physics currently working for the
California Institute of 'Iechnology's Jet Propulsion Laboratory. The goal of these
simulations is to rendezvous with a space
station in a 1990-mile circular earth orbit.
The mission is divided into four flight
phases. each of which you can run independently and in any order. Animated color
graphics is used to display the progress of
the flight. which you control with the'
keyboard or joystick.
Booting the Rendezvous disk brings up
the mission menu and its options: earth liftoff. orbital rendezvous, approach, and alignment and docking.
The documentation describes the requirements for completing each of these flight
phases as well as the space-shuttle-type
vehicle you use for this simulation.
Like NASA:s space shuttle, the Rendezvous vehicle has two solid rocket boosters
(SRBs). A big difference is in their burn time
of 90 seconds as opposed to 132 seconds
for the real thing. The main engines of the
space shuttle are part of the orbiter and
typically burn for about 510 seconds. They
augment the thrust of the SRBs during the
lift-off. The main engines of the Rendezvous
vehicle are attached to the external tank instead of the orbiter and are jettisoned with
it. The main engines are also turned on with
the SRBs and only burn for an additional
200 seconds. Like in the space shuttle, the
engines of the orbital maneuvering system
(OMS) in the orbiter usually provide for the
final orbit-injection velocity. Unlike the OMS
engines in the shuttle, they have enough additional fuel to reach an orbit almost three

times higher than the shuttle can reach.
Control of the Rendezvous vehicle during
the launch phase is limited to attitude control in the pitch axis and to on/off operation of the OMS engines. The orbiter OMS
engines are available after the external tank
is jettisoned. You cannot control the throttle on any engine or the launch azimuth or
orbit inclination. If an orbit is successfully
achieved. it will be a polar orbit.
The earth lift-off option presents in the
right half of the display an outside view of
the launch vehicle on the pad. The lower'
left displays a profile of the flight path. The
bottom of the screen presents flight data
and a prompt for ignition to initiate the
launch. The upper left is unused.
Huntress has made some simplifying
design decisions in the launch simulation.
Since the final orbit is polar, you don't have
to worry about the launch azimuth or the
effect of the earth's rotation on final vehicle velocity. One thing that does have to be
determined for flight planning is the orbital
altitude.
The documentation suggests a minimum
altitude of 119 miles. An orbit below this
altitude could decay within one or two
revolutions. In fact. the launch simulation
won't permit orbit injections below 119
miles; a low-altitude warning is displayed,
and either you get the vehicle up by turning the OMS engines on or you lose altitude
and are destroyed by aerodynamic forces.
An upper limit on orbital altitude is
related to vehicle performance and mission
requirements. In Rendezvous. this value is
somewhere in the neighborhood of the
location of the space station (1990 miles).
Higher altitudes are possible, but you have
to use more energy to get into them. Since
the goal of these flight simulations is to
rendezvous with another spacecraft. you
need to get into the same orbit as the space
station and time it so that the station is
nearby when you match orbits. In principle.
you could meet these requirements with a
(continued)
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SAVE
MONEY

REVIEW: SPACE FLIGHT

with Flexforms.

Flex/arms Ofe pre· written, ready to use contracts,
agreements and letters designed to save your company
time and money. Flex/arms work with any word processor. You literally ''fill in the blanks" and create
customized, professional and legally-binding documents/or every situation.
Each of the forms can be quickly tailored to suit
your individual needs without wading through confusing manuals.
Flexforms help protect your legal rights, avoid tax
problems, dramatically improve efficiency, increase
profits and eliminate costly misunderstandings.
Four Popular Series:

BUSINESS
Ideal/or expanding businesses:
Employee Agreements & Leiters, Credit & Collection
Let/ers, Subcontractor Agreements, Lease Forms &
Amendments, Buying & Selling Forms, Credit Forms
& Applications, Guaranties, Loan & Debt Notices &
Leiters, Assignments & Transfers, Affidavits &
Notices, Promissory Notes & 83 more!

REAL ESTATE
Designed for investors, devdopers. and property
managers:
Residential & Commercial Forms, Purchase & Sales
Forms, Broker & Agent Contracts & Forms, Partnership Agreements, Rental Forms, Lease Forms, Tenancy Agreements & Applications, Illegal Detainer
Forms, Loan Agreements, Financing Agreements, Exchange Forms & Contracts, Disclaimers & Disclosures, ContraclOr Agreements and 75 more!

Exceeds State and Federal Corporate Law requirements:
Articles of Incorporation, Shareholder & Director
Meeting Minutes, Corporate By-Laws, By-Law
Amendments, Shareholder & Director Resolutions,
Merger Resolutions, Compensation Resolutions, Dividend Resolutions, Loan Resolutions, Fringe Benefit
Resolutions, Employee Benefit Resolutions and 86
more!

PERSONNEL
Created for growing organizations:

Personnel Policy Manual, Employee Safety Manual,
Employment Agreements & Applications, Secrecy &
Invention Forms, Confidentiality Agreements, NonCompete Agreements, 25 Job Descriptions, Consultant Agreements, Agency Agreements, Personnel Letters, Performance Reviews and 25 more!
Flexforms have been prepared under legal counsel.
Unlike forms wrilten by lawyers for lawyers, they are
concise and easy 10 understand without needless legalese. Available in IBM and Apple disk formats.
Each series only

$69.95
(plus $5 shipping), includes hard copy, All
four for $250 and we pay Ihe shipping! Visa
and Maslercard accepled.
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direct injection into the station orbit
from a ground launch; in practice,
however, such an approach is not
used. The launch could not tolerate
any error in the flight profile, and constraints on the time of launch, the socalled launch window, would be
extremely tight.
The usual procedure is to get into
a parking orbit above or below the
target and maneuver from there. The
extra energy used to reach a higher
orbit has to be dumped anyway, so
parking altitudes below the target are
typically chosen for efficiency.
The documentation states a value of
17,550 miles per hour (mph) as the
minimum horizontal velocity (VELH)
required for orbit injection. This corresponds to a local circular velocity
altitude of 65 miles. The 17,5 50-mph
value seems to be a limit in the launch
program since you aren't permitted to
do an injection at speeds below this,
regardless of your altitude. When you
reach the altitude of the space station,
your VELH value is 14,533 mph.
Having selected the orbit. you are
ready to plan a flight profile and get
off the pad. The two forces to overcome are gravity and atmospheric
drag. Of the two, gravity is by far the
more important. so you want a flight
path that curves as quickly from vertical as possible, becoming horizontal at the orbit-injection point. You
must maintain a vertical or nearvertical attitude (as well as moderate
velocities) in the lower, denser portion
of the atmosphere. There is a region
in the flight profile where aerodynamic loads on the structure of the
vehicle are largest. If the vehicle is
manned, you need to keep accelerations below 8-10 G (a unit of acceleration equal to the standard acceleration of gravity, 9.80665 meters per
second per second) by throttling the
engines down in the terminal portion
of the flight when vehicle weight is
just a fraction of the launch weight.
In the transition from vertical to horizontal vehicle attitude, you should
avoid having a zero angle between the
thrust vector and the horizon at any
time other than orbit injection. If your
ship is horizontal. all propulsion

energy is used to increase VELH, and
none is used to oppose gravity. In
other words, you're falling, and the
only time you're supposed to be failing is in orbit.
In a typical space-shuttle flight. the
vehicle goes into a roll shortly after
clearing the launch tower and pitches
down slightly so that the crew is flying heads-down over the Atlantic. The
vehicle reaches Mach 1 (about 708
mph) about 50 seconds into the flight;
at SRB separation 82 seconds later,
the vehicle is at an altitude of 28 miles
and traveling at about Mach 4.5. During this part of the ascent. the main
engines are throttled down to as low
as 60 percent of their rated thrust to
limit aerodynamic loads and to keep
accelerations below 3 G. The main
engines are turned off at an altitude
of about 70 miles. The OMS engines
take you the rest of the way to the first
orbit-injection point. about 12.5
minutes from lift-off.
The Rendezvous vehicle can't be
rolled, so when you pitch away from
vertical you are flying heads-up. The
pitching of the vehicle is allowed only
in one direction and to a maximum
of -90 degrees (pointing straight
down). SRB separation occurs at an
altitude of about 25.8 miles and a
speed of about Mach 4.8, which is
similar to the space shuttle. The
Rendezvous shuttle can handle the
aerodynamic loads of a reasonable
flight profile without throttling the
main engines. The effect of the atmosphere has been realistically
modeled in the launch phase, varying
as a function of velocity. attitude, and
altitude. Fly too fast and too low and
you'll lose the ship. Since you can't
throttle the main engines, you can't
control the G-forces on the crew.
Hitting some kind of an orbit is not
difficult with the Rendezvous launch
simulation. After playing with various
flight profiles for a while, it becomes
rather easy. Hitting a parking orbit
suitable for a transfer to the space station is something else, though.
EARTH ORBITS

If you select the option of orbital rendezvous from the main menu, you are

AT A GLANCE
prompted for a starting orbital
altitude and a position relative to the
space station. If you've successfully
achieved some sort of an orbit in the
launch phase, Rendezvous automatically switches to this option. In either
case, the simulation presents a view
of a nonrotating earth along the
equatorial plane showing the western
hemisphere. The orbital paths of both
the Rendezvous vehicle and the space
station are plotted, and both revolve
around the planet in a counterclockwise direction. The bottom of the
screen presents data about the current and projected vehicle orbits, such
as energy remaining in the OMS
engines and apogee/perigee altitudes.
All flight-parameter input is through
the keyboard.
Entering the orbital-rendezvous
option through the mission menu
puts you in a circular orbit at whatever
altitude you choose. Selecting lowaltitude orbits leaves the largest OMS
fuel reserves for maneuvering. The
maximum you can start with corresponds to changes in vehicle velocity of up to 2000 meters per second
(m/s). At this point. one of the reasons
for choosing such a high space-station
altitude becomes apparent. A circle
representing the earth is 7972 miles
in diameter. and a low earth orbit of
250 miles produces a circle of 8222
miles in diameter. The high-resolution
graphics mode is just barely able to
differentiate the two circles.
Having 2000 m/s to play with and
starting from a circular orbit. it's pretty
easy to rendezvous with the space
station. More interesting is trying it
from the weird elliptical orbit you may
have gotten into from the ground after
burning most of your fuel. Many
times, a partial orbit is achieved that
intersects the atmosphere. These orbits have to be circularized or transferred from before you hit the atmosphere. Elliptical orbits can be circularized manually, but this is difficult.
It's easier to set this up for the computer and let it do the worrying. Orbital maneuvering by the space shuttle is done exclusively through the onboard computers; manual control by
the crew occurs only during approach

Name

Rendezvous

Saturn Navigator

'TYpe

Space-flight simulator

Space-flight simulator

Publisher

Edu-Ware Services Inc.
POS 22222
Agoura, CA 91301
(213) 706-0661

subLogic Communications Corp
713 Edgebrook Dr.
Champaign, IL 61820
(217) 359-8482

Computer

Apple II + with 48K or Atari
home computer with 48K and
Atari BASIC; joystick optional

Apple II + with 48K

Documentation

20-page operations manual

19-page user's guide

Price

$39.95

$34.95

and docking, with the rendezvous
target visible.
Retrograde burns are available for
orbit transfers from altitudes higher
than the space station and for deorbit.
At 250 miles, the space shuttle performs a deorbit burn that changes orbital velocity by 90 m/s (about 200
mph). Compare this to the 17,263mph orbital velocity and you'll see
that it doesn't take much to bring one
of these things back down. The
Rendezvous vehicle at this altitude
will deorbit with 65 m/s or more, but
the simulation doesn't provide for
landings, so Huntress destroys you in
the atmosphere.
You can rendezvous with the space
station in many ways. But. as in the
launch phase, you have to do it with
enough fuel remaining for the approach and docking phases. A successful orbital rendezvous brings up
the approach option automatically, or
you can select it from the menu.
The display is a star field with a
cross representing the Rendezvous
vehicle. The data display presents
velocity and range data relative to the
space station and remaining maneuvering energy. You control the flight
through the keyboard or joystick.
In an approach, you're in an almost
identical orbit with the space station,
either ahead of or behind it. There
may also be some residual velocity
along the approach vehicle's own internal x- and y-axes that needs to be
reduced to some minimal value. Since
you're still in an orbit around the

earth, firing an engine along the orbital path to approach the station
from behind increases your altitude
and actually slows you down. In the
early 1960s, this effect caused some
difficulty for the Gemini program and
the Soviet space program when
rendezvous techniques were being
perfected. The solution is to successively raise apogee in a series of
translational burns, each time coming
closer to the target. Since Rendezvous
does not model this situation, it uses
a direct approach for the simulation.
For a successful approach, you have
to get within 1.2 miles of the space
station and reduce velocities along
the three spatial axes to 20 m/s or less
(with respect to the station). Accomplishing this takes you to the last
part of the Rendezvous simulation;
alignment and docking.
In the alignment and docking phase,
the screen presents an animated,
three-dimensional representation of
the space station. Flight data available
to you includes a graphical presentation of your vehicle position and the
station position in case you lose sight
of it on the screen; other data includes range, velocity, and vehicle
rotation rates. In this part of the
simulation you have control over rotation around the three vehicle axes:
yaw, pitch, and roll. You manipulate
this, along with translational motion,
with the keyboard or joystick.
1ranslational and rotational maneuvering is reqUired to position your(wlltillued)
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computer printers
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REVIEW: SPACE FLIGHT

The documentation
does not describe
the ship, but it
probably has some
kind of nudear..ffssion
propulsion system
like the Discovery
in 2001 and 2010.
self in front of the space-station docking port. Arriving inside the port without hitting anything ends the
simulation.
SATURN NAVIGATOR
Saturn Navigator. also written by Wes
Huntress, was originally sold as an
add-on program requiring subLogic's
A2-30l graphics package to run. It is
now available as a stand-alone program running under Apple DOS.
Saturn Navigator is a collection of
simulations. The goal is to rendezvous
with a space station in orbit around
Saturn. The mission is divided into
four flight phases: interplanetary
transfer orbit. Saturn approach and
orbit injection, orbital maneuvering,
and rendezvous with the saturn space
station.
The program uses animated color
graphics to display the flight; particularly effective is a threedimensional wire model of saturn and
its rings during mid-course corrections and approach and orbit injection. You interact with the simulation
through the keyboard.
Each flight phase is run in order;
unlike Rendezvous, there is no provision for independent use of the individual programs. The documentation
describes the options in the command menu for each flight phase as
well as the general requirements for
completing each part of the mission.
Starting the simulation brings up a

nice graphic of Saturn and one of its
moons. Next on the screen comes
some explanatory text and a prompt
for the velocity of the Saturn transfer
orbit.
The documentation for Saturn
Navigator does not describe the ship,
but considering its performance
capabilities, it probably has some
kind of nuclear-fission propulsion
system like the Discovery in 2001 and
2010. In setting up a transfer orbit to
Saturn, you are presented with a plan
view of the sun, Earth and its orbit.
and Saturn and its orbit.
When you input a transfer velocity.
the program calculates and plots a
trajectory that intersects saturn's orbit
at that planet's location on the orbital
path. It then provides the length of
the flight in days, and you can request
a view of the planet on approach for
this trajectory or select a new transfer
velocity.
Saturn Navigator lets you play with
the relationship between travel time
and fuel. The most economical way to
go is the Hohmann transfer orbit. but
this is also the slowest. (A Hohmann
transfer orbit is an elliptical. heliocentric orbit that tangentially intersects the orbits of two planets. In
terms of energy, it is the cheapest way
to travel from one orbit to another.)
Inputting the Hohmann transfer
velocity to the program produces the
correct transfer orbit. one that just intersects the orbits of Earth and
Saturn: however. the calculated travel
time is a bit off. A ship on a Hohmann
transfer to Saturn would require 6
years for the flight; Saturn Navigator
comes up with 5.8 years. The fastest
transfer orbit you can select will get
you there in 1.7 years, but you'll be
left with precious little fuel for orbit
injection and maneuvering.
Once you've committed the ship to
a trajectory. another text screen
comes up suggesting that you consult
the documentation for a review of
mid-course maneuvering. The screen
also displays a countdown, which
delays the start of the flight until Earth
and Saturn are properly aligned for
the transfer. I suppose this adds to the
(continued)

New from McGraw-Hili.

~VIEW86~
Lets you observe the
internal operations
of DOS application

software.

Maybe you've never put it into words.
But you know the feeling.
It's the frustration that gets you every
time you analyze, debug, test, port, or
convert OOS application software.
To do the job right, you need something
no one has invented.
You've got to see what's going on inside
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that gives you x-ray
vision.
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X-VIEW 86T~ new from
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X-VIEW86
observe the internal
operations of DOS
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application software.
I
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DYo&lTllCExecution
Information
and refined in the highly
respected technical labs
of Future Computing, it helps you generate a
thorough, reliable technical analysis. Far
better than what you could produce on
your own.
This powerful new tool - we call
it a software analyzer - is an
affordable $59.95.

X-VIEW 86'"' runs
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IBM PC family - or any operationally
compatible machine - with any memory
configuration. You use it with PC-DOS
Debug 2.0 or 2.1.
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D on any processor I/O access
D on any processor interrupt instruction
D when its execution reaches a specified
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In addition, you can:
D automatically collect and analyze
technical information on an application
program
D start program execution at a specified
address
o display the results of the analysis on
screen
X-VIEW 86 T": A new kind of software. For
developers and engineers with vision.

Future Computing Incorporated is a unit of McGraw-Hi" Information
Systems Company.

IBM is a reeiltered trademark and PC-OOS is a tr8dem8rk of Intemetional
Business Machines Corporation.
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game port, and a battery back-up
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disk, print spooler, and clock
utilities. (The 64K RAM set is only
$15.)

QIC-2020 External Hard Disk
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MB tape backup unit in a chassis
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REVIEW: SPACE FLIGHT

realism, but [ found it annoyingly long
after the first few flights.
An animated display of the sun.
Earth. Saturn, and the ship is presented after the transfer-orbit injection burn. Time into the mission in
days and a plot of the ship's current
position along the flight path are also
displayed. At several points during
the flight. you can make mid-course
corrections of the flight path.
On a close approach to Saturn. that
planet's gravity acts to "draw" you
into a hyperbolic path around the
planet. There is a point on this hyperbola where an appropriate engine
burn causes the spacecraft to enter a
closed orbit around the planet. a prograde orbit that doesn't hit the planet
or the rings and leaves enough fuel
for the orbital maneuvering required
to rendezvous with the space station
in an equatorial orbit around Saturn.
You use mid-course maneuvering to
target your approach so that you hit
this point.
At each mid-course opportunity.
Saturn Navigator puts up a threedimensional view of the planet on approach along with a plot of the
targeting point. Data about this point.
such as the resulting orbital inclination and periapsis (of the trajectory).
is also presented. You use this information to move the targeting point as
required for the desired final approach. Once you've found and committed to a suitable target point. the
computer initiates a burn to adjust the
flight path to the new target poin~. The

THE

display returns to a plot of spacecraft
and planetary positions. Final approach occurs two days out from the
planet and automatically moves you
into the approach and orbit-injection
routines in the simulation.
Using Saturn's gravity to help capture your spacecraft expends far less
energy than would be needed to circularize an orbit at Saturn's "altitude"
from the sun. On approach and orbit
injection, the screen displays the effect of gravity on the flight path and
an overhead or polar view of the
planet and ring system. This part of
the simulation also allows views from
the equatorial plane and changes in
approach velocity or the initiation of
the orbit-injection maneuver. Once
you commit to an orbit insertion. a
nice animated view of the approach
appears on the screen. This is particularly effective in high-inclination
approaches.
When you reach the point of closest
approach, the computer does the
orbit-injection burn. You can either
manually initiate orbital maneuvering
or complete half of the orbit for automatic transition. Maneuver sequences
are loaded to the computer to change
the orbit shape and size for immediate execution from circular orbits or
delayed execution from elliptical
orbits. This delay is to time the engine
burn for either apoapsis or periapsis
in a Hohmann-type fuel-efficient orbit
transfer. You can also change orbit
inclination.
As soon as you have maneuvered

2

$2995 1 DEVELOPMENT SYSTEM

Personal computers can
provide a feel for the
problems of space ffight.
into some kind of an orbit inside the
inner ring and have an inclination of
a degrees, you are allowed to manually move into the final part of the
simulation-the rendezvous with the
Saturnian space station, which is in a
circular orbit of 4125-mile altitude.
The rest of the simulation is almost
identical to Rendezvous except that
you aren't required to handle approach and docking and you don't get
a look at the station.
CONCWSION

Personal computers and simulations
can provide a feel for the problems
and techniques involved in space
flight that is obtainable in no other
way save direct experience (an option
not yet open to most of us). Books
and equations dealing with orbital
mechanics and rocket flight are very
important. but they just can't provide
the interaction necessary for an intuitive grasp of space travel. Even the
lucky few with flight opportunities
spend an awful lot of time withcomputer-based flight and mission
simulators. Until that day when the
rest of us get to join in the fun. personal computers can serve as our
space vehicles. _

Turns any personal computer into a complete microcomputer DEVELOPMENT SYSTEM. Our integrated
control/display program runs under MS-DOS, CP/M,
ISIS, or Apple and controls the UDL via an RS-232 port.

=========~

32K byt•• of EMULATION ROM (128K
max) allows you to make program patches
instantly. Since the target ROM socket
connects data and address lines to both
the analyzer and the emulator, no expen·
sive adaptors or personality modules are
needed.
Inquiry 266

The powerful BUS STATE ANALYZER features four-step sequential triggering, selective
trace, and pass and delay counters. Symbolic
trace disassemblers and debuggers are available for Z-80, NSC-800, 8048, 6301, R65, 6500,
6800,6801,6802,6805,6809,8051,8085, Z-8,
1802,8088180188, 8086180186, and 6800018.

The PROM GENERATOR also doubles
as a STIMULUS GENERATOR.
For further information, call or write:

ORiON

702 Marshall Street, Suite 614,
Insir·u';"ents Redwood City, CA 94064

(415) 361-8883
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Inquiry 196

APPLE*
: Compatible *
"""
Key::;;=~leorll+ CARDS

The JE232CM allows connection of _rd serial RS232

switch anows the inversion of the 4 control lines. Complete installation and operation instructtons included.
• Plugs into User Port . Provides Standard RS232 signal
levels' Uses 6 signals (Transmit, Receive, Clear to Send.
Requesllo Send, Data Terminal Ready, Data Set Ready).

JE232CM .

MMS-2206
MFS-2206

(08"

"'0825

)• • • • • •

(0825M

"'0."

)•••••

$9.95

MEMORY EXPANSION KITS
IBM PC, PC XT and Compatible.

$99.95

The IBM64K K" will increase memory in 64K by1e increments. The Kit Is simple
to mstall- Just inser1the 9 - 64K RAM chips In the provided sockets and set
the 2 groups 01 switChes. Con\0'8rsion documentation included

IBM64K (Nine 200ns 64K RAMs)

DISK DRIVE

Each kit comes complete with nine 128K dynamIC RAMs and documentation
tor conll8rsioo

IBM128K (Nine 250n5 128K RAMs).... $133.95

. . $89.95 or 2 for $159.95

IBM PCXT Equivalent
130 Watt Power Supply

EXPAND TRS-80 MEMORY

UPGRADE YOUR PC!

TRS-80 MODEL I, III

Each Kit comes complete WIth eight MM5290 IUP0416/4116) 16K Dynamic
RAMs and documentahon Iof conversion. Modell; \6K equipped with EJlpansioo Interlace can be eJlpandect to 48K with 2 Kits. Model III: Can be
eJlpanded trom 16K to 48K using 2 Kits. Each Kit wi" 8Jlpand computer by
16K Increments.

(Model III)
(Model 1)

• Input: 11 ov @ 60Hz' Output: +SVDC @ lSA, -SVDC @
O.SA, +12VDC@4.2A, -12VDC@0.SA· Plug compatible
connectors' Fits into IBM PC . VVeight: 6 Ibs.

IBM-PS

$6.29
$5.49

. . ....

.

$17.95

APPLE~ Compatible
5'14" Half-Height Disk Drive

TRS-80 MODEL IV & 4P

Easy to Ills!aU Kit comes ~1e1E! wifl8 ea 4164N-20 (2OOos) 64K DynamIC
RAMs and converSIOn documentatiOn. ConYef1s lRS-5O Model N computers
trom 16K to 641<. Also eJlpands Model 4P trom 64K to \28K.

114tcr,,~

TRS-64~2
$17.95
(ConYertlthe Model IV from 16K to 6-4K or will eJlpand the Model4Pfrom

P"CIIJg":'

641(to 128K)

TRS-64K2PAL (Model IV only)

(8 - 4164', with PAL Chip to .Jlpand from 6-4K to 128K)

• TRS-80 Model 100* • NEC • Olivetti

. Uses Chlnon PinCh-type mechanICS' 143K Iofmaned
storage' 35 tracks' Super Quiet· Works with Apple
Controllers or other compahbles (AGC-l) (left) . Com·
plete with conneclor - iust plug Into your controller
. Size 5lt.o'W Jl 1"-"1-1 Jl8"O' WI. 4lbs. Key (a.b)

ADD-12

APPL~~

Compatible
5'1." Disk Drive
& Controller
Card

' "

The ProModem 12008/8S is a 1200/300 baud modem
card which plugs into IBM PC and XT. Provides a third
serial Comport. Two versions available: 1200B (without
software) and 120085 (with software). The PM 12008S
is supplied with po'Nerful MITE communications software
from Mycrott labs.
PM1200B
(w~hout Softwara)
$239.95

PM1200BS

(with MITE Software)

$159.95

$274.95

DISK DRIVES

. Uses Shugar1 SA390 mechanics' 143K tormaned
st()(age • CoIOf matches Apple CompYler • 'Norks with
ApPle Controlle. or other Apple-compatible controllers
IACe-1) • Complete with cooneclor - just plug Into
your disk controller card • 35 traCks • Si~e: 6'W Jl
31',"H .. 8-9/16"0 . 'M.: 4110 lb•. Key: (a,b)

fIIIIII'

$38.95

•...LSO COMPATIBLE WfTH NEC PC-8201 ... AND OlIVETTI M10
Easy to install module plugs right into the socket increaSing memory in 8K
tncremer1ts. Complete with module and documentatlOO Iof conversion.
Ml00aK (TRS-80Modell00bpansion)••.•....• 549.95
NEC8KR (NEC PC-8201A & Olivetti Ml0)Pfe.se$pecity 549.95

$159.95

Prometheus Modems

TRS-80 COLOR AND COLOR II

Easy 10 install Kit comes complete WIth 8 each 4164N-20 (2OOns) 64K
Dynamic RAMs and documentation Iol" converSion. Converts lRS-80 Color
Computers with D, E. ET. F and NC circuit boards to 32K. Also converts
lRS-5O Color Computer II to 64K. FleJl DOS Of OS-9 required to utilize
lull 64K RAM on all computers.
TRS-64~2.

$19.95

IBM PC AT

. Use as a second disk drive' Single·
sided' Single/double density' Fullheight drive' 48 TPI • Documentation
included' Weight: 3.7Ibs.

200ns
250ns

$14.95
$15.25

IBM-KEC

Plug-In - Talking in Minutes!

TRS-16K3
TRS-16K4

CentR>nioo,..... .....,.... $19.95

5-Foot Keyboard Extension Cable for
IBM-PC and XT Computers

VOICE SYNTHESIZER
FOR COMMODORE VIC-20 AND C-64

•MPI 5'14"

(08" .......

6-Foot Serial Printer/Modem Cable

. .. $39.95

JE520CM

8-Foot Parallel Printer Cable

IBM-8Pe

printers, modems, etc. to your VIC-20 and C-64. A4-pole

ADD-514 ,lMkon..)••..•• $149.95
ACC-1 (Contn>llo< Ca,")• • • • • $ 49.95

Documentation
Included

APPLE~ lie Compatible
5'14" Half-Height Disk Drive
. Same specs as

Aoo-12 (lett) eJlcepl

ADD-lie..n~ ~~tr.oI~e~n.ee:e~s:'~' $169.95

RF0480
F055B
SA455
TM100-2

(Remex S,," os full-hl.)
(Teac S,,- os half-hI.)
(Shugart S,,- OS half-hI.)
(Tandon S,,-OS full-hI.)

$ 99.95
$139.95
$139.95
$159.95

5'14" DISK DRIVE ENCLOSURES
Complete with power supply, switch, power
cord. fuseholder and connectors
DDE-1 FH (HOU5.5 1 1uII-h1. S'· d';",) •••••• $69.95
DDE-2HH (HOU"'52 \>-hl. S'· d';",.)•••••• $79.95

The ProModern'" is a Bell 212A (300/1200 baud) intelligent stand·alone modem' Full featured expandable
modem • Standard features include Auto Ans'Ner and
Auto Dial, Help Commands, Programmable Intelligent
Dialing, Touch Tone'" & Pulse Dialing and More' Hayes
command set compatible plus an additional extended
command set· Shown w/alphanumeric display option.

PM1200 RS-232 Stand-Alone Un;'

..

$319.95

OPTIONS FOR ProModem 1200
PM-COM IProCom Communication Sollwarel
Please Specify Operaltng System
PM-OP
(OotlOOs PrOCeSSOf)•.••...........•...
PMO-16K(OpltonsProcessorMemOry-16K)•....• , ..
PMO·32K (OotlOOs ProceSSOf Mel'flOf'y - 32K)•..•...•.
PMO-64K (Options Processor Memory - 64K)•........
PM-ALP (AlphanumerIC DIsPlay). .
. ......•...•

$79.95

••

Power/Mate Corp. REGULATED POWER SUPPLY

$79.95
$ 4.50
$ 9.00
$18.00
$79.95

• Input: 105-125/210-2S0VAC @ 47-63Hz • Line regulation:
:t:O.OS% • Three mounting surfaces' Overvottage protection' UL
recognized' CSA certified
PM No.

Output

Sin

EMAS/5a SV@3N6V@2.SA 4'~"Lx4'Wx2\\"H
2lbs. $29.95
EMAS/6C SV@6N6V@SA S,\\"Lx4\\'Wx2\\"H 4lbs. $39.95
KEPCO/TDK 4-QUTPUT SWITCHING POWER SUPPLY
• Ideal for disk drive needs of CRT terminals"mtcrocompulen and
video games' Input: 115/230VAC, SO/60Hz' Output: +5V @ SA,
+12V @ 1.8A, +12V @ 2A, -12V @ O.SA· UL recognized' CSA
certified' Size: 7~"L x 6-3/16'W x 1'fs''H • VVeight: 2 Ibs.

PROTECT YOURSELF...

MRM 174KF. _

DATASHIELD'
Surge Protector

.-",#

.

Elimmates voltage SPikes and EMI-RFI nOise belore it can damage your equipment or cause data
lOSS. 6-month warranty. Pl:>wer disSipation (100
mlCrosecondsl: 2.000.000 wans
DESCRIPTION

MODEL 75
MODEL 100

. --~

1
"-1

PRICE

4 Sockets, On/Off Switch ..... $49.95
6 Sockets, Super Filters,
Low Voltage Alarm.
$69.95

DATASHIELD<8>
Back-Up Power Source

--"'"

.

(500 Watt Rating)

.

(800 Watt Ratin9)

Inquiry 196

.

· $399.95
· $699.9S
· $799.95

~

put: +SVDC @SA. -SVDC @ lA; +12VDC @lA. -12VDC @lA
• Line regulations: ±0.2% • Ripple: 30mV p.p • Load regulation:
±1%' Overcurrent protection' Adj: 5V main output ±10%' Size:
6~"L x Hi'W x 4·1S/16''H· VVeight: lYllbs.

FCS-604A

$69.95

CA R~: Adcl6Y,'¥I s.Ns TllJl
Spec ShMtI-:we Meh
Send $1 ~tor FREE 1N5.Mmeoo e.taloe PrieM Subject "> Q\enge
Send_trtp«J, ~ enwlope 10 ~. MonfltlySMn FJyw _ FREEl

Protect your computer from black-outs. brown-outs.
oower surges and line noise. PTl's PC200 is designed
, for PCs with 1I0ppy disk storage. the XT300 for hard

(300 Watt Ratin9)

:~

4-CHANNEL SWITCHING POWER SUPPLY
• Microprocessor, mini-computer, terminal, medical equipment and
process control applications' Input: 90-130VAC. 47 ·440Hz • Out-

"*'rWICe

--.,

Pe200
XT300
ATSOO
AT800

~

:.d~

$10 Minimum OrMr - US. Funds Only
Shipping: Add S'lfo ptuI; $1.50

- i disk storage and the AT800 Iof mutli-user systems. A

typical compatible PC lor each 01 these standbys will
be supported tor 1510 25 minutes atter oower Is lost.
'Neight (PC200: 27 Ibs.) - (XT300: 43 lbs.) - (AT500:
65 Ibs., - (AT800: 83 Ibs)
(200 Watt Rating)
.
· $299.95

~//

$49.95

[

I

Mast~aro Jiifirai"
I
ffi
n-4iji;t.mS"

VISA"

.

I

1355 SHOREWAY ROAD, BELMONT, CA 94002
7/8S PHONE ORDERS WELCOME - (415) 592-8097 - Telex: 176043

E~;Tp~~f~~w~~:se~ Fe~~u~~~: r~~~~r 6o~~ro~~,n~~~:~6~

:
caps (lock), function, enter and shitt keys' Color (keycaps): grey' VVeight: 1 lb.• Pinout incl. • Size: 13Y&''L x
4%'W x ¥4"H

KB54

$14.95

"-~ASCII

.~

~~rd·'-

..

.-

::.

• 7-bit parallel ASCII· Full Upper Case, Full LOlNer Case
except I, m, n, 0 and p.• Cursor keypad' SPST mechanical keyswitches • 26-pin header connector' Color: white
• Size: 18"L x 61Jt 'W x l1Jt "H • Spec included
KB8201
(1700
i,.bIe)•.••... $29.95

UV-EPROM ERASER
8 Chips - 21 Minutes

I

~;"11'-C""h'-ill-,-'-1~5'-M'-in-u-tes~11
Erases all EPROMs. Erases up to 8 chips within 21 minutes (1 chip
in 15 minutes). Maif)tains constanl exposure distance 01 one inch.
Special conductive foam liner eliminates static build-up. Buill·in
safety lock to prevent UV exposure. Compact - only 9.00"l x
3.70'W Jl 2.60"H. Complete with holding tray for 8 chips.

DE-4
UV-EPROM Era
UVS-11 EL Replacement Bulb

$74.95
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(comPUTER WAReIOJSE
CALL TOLL FREE
PRINTERS
Anadex

1·800·528·1054

C.II

AU Models

Brother
HR10 'III/ TraclOf'
TwlnWtllet 5

HR-15Xl
HR-25
HR-35

Canon
LBP-SAl

523.
581.
5345
55119
S8011

Canon

c.11

PERSONAL COPIERS

(((~@)))

C-Itoh
54611
58611
51035
52115
5385
5465
5315

A-l0-30
F·1Q Parallel or Senal
55 CPS Senal or Parallel
8510 Parallel (Prownler)
8510 SP
8510SCP
8510 BPI

Citizen

5284
5414
5414
5544

M$P-1O
M$P·15

MSP·20
MSP-25

Comrex

5364

CR-2E
CA-4
420

C.II
C.II

DaisyLaser

c.lI

PAIOI

Datasouth

51089
51315
5449
5635

0$180
05220
OS-PPlll
OS-PPF2

Diablo
5555
51484
51669
51669

0-25
630 API
630ECS
630 ECStlBM
Other Printer Models

EpSOnAl1 Printer

C.II
C.II

Models

Inforunner
5244
541111
5299

Alleman w Traclor
Alleman IS

R,leman Blue w Tractor

Juki
Call

5500
6000

5199

6'00

Call
Call

6300

NEC
2010 2015.2030.2050
3510.3515.3530.3550
8810. 8815. 8830. 8850
P2. P3

5629
51009
513911
C.II

Okidata All Printer Models

SOFTWARE

IBM PC
and 100% Compatibles

5259
5348
5519
5459

'09'
'092
'093
KXP3151

Siemens

COMPUTERS
NEC

Anchor Express
Mark, XII
Hayes Smartmodem 300 Baud
Smartmodem 1200 Baud
Smartmodem 1200B (IBM)
Smartmodem 2400 Baud
Mlcromodem liE (APple)
Novation Smart Cal Plus

Prometheus All Models
Racal-VadicAIiModels
US Robotics Passwo,d '200

AST SilO: Pack Plus

Hercules Colo, Ca,d
GraphIC Card

Star MicronicSAl1 Printer MOdels

Call

Quadram Ouadboard EX Ok
E-Ram80
Ouadhnk

Toshiba P1340 Parallel or Senal
P351 Parallel or Senal

Reduction and enlargement
comes to Personal Carlridge
copying. Make copies up 10 legal

Compact, yet efficient for any
bYsiness. With the exclusive
Canon cartridge copying
system. Plus automatic paper

:~:i~o:~~~~n~~~,! 5979

::,~:,~~:

5749

Sanyo MBC·775 Portable
MBC·555 Senes
MBC-885

Call

Zenith

52511
5145
5295
5259
5159
5219
5811
53211
5449
5225
5299
5299
5399

5315
C.II
C.II

51859
C.II
C.II

Wyse

C.II

5209

DISKETTES

C.II
C.II

S.ve25%
S.ve 25%
S.ve 25%
S.ve 25%
S.ve 25%

Z·l50 Smgle Dnve
Z-150 Dual Drive
Z·150W/lQ Megabyte
Z-16Q Single Drive
Z-l60 Dual Drive

KEYBOARDS
KeytronicS515'
5151 Jr

Altos Sma,'"
Qume

57611

OVT Green 101
OVT Amber 101

52114
5314
5429
5565

Wyse50
75
Zenithz'22
Z-29
Z-49

SIS DID (Ory 100)
DIS DID (Ory 1(0)

C.II

5469
5599
C.II

5149
5189
5125
5135

PLOTTERS
EnterSwee'·P600
EpSOnH'.80

5780
C.II

DISK DRIVES
Alpha Omega Tu,bo '0
Turbo 20
Turbo 30
Haba Habadlsk lor Macintosh

5179
5179

VIDEO TERMINALS

Wyse85

Maxell MD·' 10'y 1(0)
MD-2 (Oty 100)

Nashua

Iomega Bernoulli Box lor IBM
10 Megabyte
20 Megabyte
20 Megabyte PluS
5 Megabyte for Macintosh
RanaEhlel
Ellie II
Elite lit
Elite 10H Apple
Controller (W/Dnve Only)
1000 WIDOS lor Alan

Tallgrass TG·J020
TG-3135
TG-4060
Controller

5689
51019
51379
5329
51799
52499
52660
51335
5179
5339
5405
51080
569
5175
52289
53689
51469
5119

C.II

Princeton Graphic HX-12
Sanyo CRT-36
Taxan

5479
5149

121 Green
122 Amber
420AGB
425 AGB Green
440

5125
5134
53119
5410
5549

Zenith
ZVM·122 Amber
ZVM-123 Green
ZVM·124
ZVM·l30
ZVM-133Color/AGB
ZVM-135 CoiorlAGB W/Audio
ZVMI36

PC·8201 Computer
PC·840tA
8201 & 8401 Accessories

Wyse ocOual
Wyse pc 10 Meg

Tee Mar
GraphICS Masler
126K DynamIC Memory
256K DynamIC Memory
Captain 128K
Captain 256K

MONITORS
Amdek All MoMors

5269
5239
51211
53711
5324
5609
5129
5315

BOARDS

Paradise Modular GraphiC 06·1
FIve Pak

5235
52711
5399
5699
5544
51155

C.nonpc.20
C_nonpc·25

MODEMS

Call
Call

EXP400 Parallel
EXPSOO Parallel Of Serial
EXP5S0 Parallel or Senal
EXP770 Parallel Of Senal

::;~e;;~:::.SY 5519

Anchor Automation

PT BBlnkJet
PT '89 InkJet

Silver Reed

Compact_ ConYentent.
Persona.. With lhe exclusive
Canon cartrtdge copying

We do not guarantee computer compatability.

Call

Panasonic

C.nonpc.10

Crosstalk 16
.. $95
DBase'" . .
. $335
Enable
$329
Framework
$335
Multimate 3.3 . . . . . . . $239
Smart System ..... . $449
Super Calc 3 (ver. 2). . $159
Word Perfect 4.0 . . . . $209
Wordstar 2000 . . . . . . $239
Wordstar Professional .. $239

595
589
5129
Call

5410
5459
5575

2222 E. Indian School Rd.
Phoenix, Arizona 85016
Inquiry 101 for MS-DOS products. Inquiry 102 for all others.

•

Store Hours: Mon-Fri 10-5:30 Saturday 9-1
Order Line Hours: Mon-Fri 8:30-5:30 Saturday 9-1

Pnces reflecl 3% 10 5% cash discount Product shIpped In faclorycartons With manufacturer s warranly Please add $900 per order for UPS ground shiPPing
Orders 10 Ibs and under you pay tor ground servIce. receIve aIr servIce al no exira charge Available on orders 11·20 Ibs $15 tor air service Orders 21-30 Ibs
$20 lor air servICe PrICes & availability sublect 10 change wlthoul notice Send cashier s check or money order all other checks WIll delay shiPPing two weeks

S·O·F·T·W·A·R·E R·E·V·I·E·W

MaxThink
M

any software developers are
entering the field of "idea processing:' a name that is often
too presumptuous for their products' capabilities. MaxThink from MaxThink Inc. is a
well-conceived program for the IBM PC that
begins to live up to the term. Of course. programs do not process ideas: people do. But
MaxThink has the proper tools to help you
process your ideas and a well-written
manual that goes beyond the mechanics of
the program. The manual is so good that
you don·t even need the program to apply
BY WILLIAM HERSHEY many of its thinking and writing techniques.
MaxThink's developers obviously thought
a great deal about how people organize
thoughts.
MaxThink is an outline processor similar
to Thinl<Pcmk and the outlining features in
Framework (see references 1 to 3). In this
review I'll focus on MaxThink and use Thinklank and Framework as points of reference.
Like its predecessors. MaxThink can handle
information in the form of lists, outlines. and
paragraphs of text but the underlying structure is the outline.
Most thought processors include three
types of commands: viewing commands
that let you look alternately at the outline's
various levels of detail; moving. copying,
and sorting commands for restructuring the
outline: and editing commands for entering and changing text Of lesser importance
are commands for formatting the printed
outline and handling files.
MaxThink handles an outline as a hierarchy of lists, showing only one list on the
screen at a time. Moving from one place to
William Hersliey is a systems
another in the outline is easy. The biggest
engineer witli a B.5. in engineering
differences between MaxThink and the
from Princeton and an M.A. in
Framework and Thinl<Pcmk programs are in
computer and communication
the restructuring commands. Framework's
sciences from tlie University of
commands for restructuring are consistent
Micliigan. He is also an instructor
in computer literacy at tlie
and easy to use. ThinkThnk's are less so.
University of Maryland's University
MaxThink best addresses the restructuring
College. You can contact liim at
of outlines by simplifying common seMITRE Corp.. 1820 Dolly
quences of Move commands and offering
Madison Blvd.. Mcl£an. VA
22102.
several ways of executing them.

An outline
processor
that has
its own
programming
language

Unfortunately, cursor movement in MaxThink's editor is sluggish. And you must access editing commands through an edit
menu, which might seem backward to people who are used to conventional wordprocessing programs. The program's formatting and file-handling commands are
better than ThinkThnk's but not as powerful as Framework's. You might want to use
MaxThink to produce a first draft then
transfer the text of your draft into your
favorite word processor for polishing.
An especially powerful feature in MaxThink is its Thought Processing Language
(TPLj that lets you write executable programs for handling outlines. (Framework has
a programming language, but ThinkThnk
does not.)
MaxThink is a versatile tool. The manual
illustrates progressive uses of the program
through three stages of thinking and writing.
In the early "perception" stage of thinking
about a subject you can use list structures
to collect facts, possible concepts. and tentative approaches. At the second "processing" stage you use the outline structure to
organize, categorize, and analyze the information. showing hierarchical relationships
between the lists and their component units
of information. In the final "integration"
stage you fill in the structure with paragraphs of text to develop your insights and
solutions into a sequential. coherent
polished presentation.
Following the above prescription is easier
said than done. However. I have found that
MaxThink holds a slight edge over Framework and a clear advantage over ThinkThnk
throughout the stages of a writing project.
Also. at $59.95 MaxThink is priced far below
what you would expect to pay for its capabilities.
OUTLINES

To get a better idea of MaxThink. you have
to examine how it works. MaxThink commands, prompts, and messages appear on
(continued)
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REVIEW: MAXTHINK

the screen's bottom four lines. Your
document occupies the rest of the
screen. MaxThink encourages you to
develop an outline as a hierarchy of
lists. Each item in a list is called a
"topic:' and MaxThink numbers them
sequentially for you. The screen displays a single "parent" topic at the top
and an indented list of its direct
descendants below. You use the upand down-arrow keys to move a selection arrow from one topic to another.
Highlighted or underlined topic
numbers indicate the existence of
deeper levels, as do Thinklank's plus
signs or Framework's triangular flags.
By pressing the right-arrow key you
can zoom in on a selected topic with
its subtopics. Conversely, the leftarrow key takes you to the outline's
next higher level. Again a parent topic
will appear at the top of the screen
followed by an indented list of its
topics. At the highest level. the "root"
topic (i.e., the outline's title) appears.

MaxThink's display of a list hierarchy
is slightly different from the methods
used in Thinklank and Framework.
These programs maintain an outline
view of your headings (topics) on the
screen and let you expand any heading in the outline to any deeper level.
(Framework also offers a frame-based
view of the document's hierarchy.)
Like MaxThink, the other programs let
you view any outline level as a list of
headings, but you might need several
steps to collapse or expand parts of
the outline to show the desired list
without subheadings. MaxThink maintains the list format automatically. An
improved version of MaxThink, which
the publisher says will be available by
the time you read this, will use a function key to toggle between list and
outline views of a document.
MaxThink offers you a great deal of
flexibility in the ways you can use
topics. A topic can be one word or
several lines long. When you reach

the end of a line, the text wraps to the
next line as it would in most word processors. The second and succeeding
lines become the "annotation:'
You can thus format a topic either
as a section heading or simply as the
first line of a paragraph. I've found this
flexibility especially helpful in the integration stage when I'm transforming
an outline to a series of paragraphs.
Thinklank and Framework maintain
outline headings and the paragraphs
beneath them as independent entities. With these programs it is more
awkward to retain some headings to
serve as formal section headings and
replace others with paragraphs.
The F2 function key toggles between two views of a given list of
topics. You can look at the topics
alone, each of which could be a section heading or the first line of a
paragraph (see photo I). The alternate
view shows the annotations along
with the topics, revealing all your
paragraphs (see photo 2). This feature
lets you move easily within your document and can be a handy editing tool.
For example, in writing this review I
replaced the first several topics in my
initial outline with paragraphs and
pressed F2 to get an overview. The
topic-only view revealed that I had
begun five out of the first six paragraphs with the name MaxThink. [
quickly made some adjustments to
add variety.
BRAINSTORMING

Photo I: A sample list of topics in Maxrliink. A topic can be a lieading or tlie
first line of a paragrapli. In tliis case topic 2 is a section lieading and its subtopics (2.1.
2.2, etc.) are tlie first lines of paragraplis. Tlie word HEAD at tlie bottom left corner of
tlie screen indicates tliat only tlie first lines of topics are displayed. Tlie F2 key toggles
between tliis display and tlie one in plioto 2 sliowing full paragraplis. Higliliglited topic
numbers indicate tliat subtopics exist. At tlie bottom of tlie screen is Maxrliink's main
menu. Otlier information at tlie bottom includes tlie amount of memory remaining, tlie
filename, and tlie "patli" designation for locating tlie topic targeted by tlie topic-selection
wrow
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The Move command is fundamental
in word processing. Without it you
might as well go back to scissors and
tape. The ability to move the elements
in a list or an outline is perhaps even
more important than moving sentences or paragraphs in a text document. If you are really processing
ideas, you have to be free to experiment with different ways of relating
them to each other. Framework's
Move command is easy to use. Thinklank's is awkward except in the Macintosh version. MaxThink goes beyond
conventional Move operations. In
MaxThink you select the Brainstorm
option .in the main menu. This calls
the "structure editor" into action.

REVIEW: MAXTHINK

The structure editor is merely a
handy collection of commands for
putting a list in a new order or for
moving groups of topics from one
level in your outline to another. These
commands thus fall into two classes:
ones that change the order of your
topics in a list and ones that change
the hierarchy.
The commands that change the order of topics include Prioritize, Randomize, and Sort. Prioritize inserts a
separator line of pluses and the word
PRIORITIZE at the top of your list.
You then point to the topics with the
cursor and press the Enter key to
move them, one by one, from below
the marker to above the marker.
When you finish. the separator disappears. Randomize simply puts your
list in a random order to give you a
fresh perspective on the topics. The
Sort command sorts the topics in your
list in ascending or descending order,
starting at the column you specify.
Because you can specify the sort column and sort-string length, you could
impose a tabular structure on a list of
topics and sort on any column or field
as though the list were a mini-database.
Commands that affect the hierarchy
of topics include Binsort. Divide, Join,
Fence, Categorize. and Levelize. Binsort is just a manual sort. It lets you
group topics into higher-level bin
topics. You simply enter a bin number
for each of the topics to be moved
(see photo 3).
The Divide command splits a topic
into new topics for each word, line,
sentence, or paragraph according to
your instructions. The Join command
combines multiple topics into single
ones by lines or words.
The Fence command adds fences or
boundaries to a list that is already in
co.rrect order. It provides an alternative to Binsort. After you insert horizontal fence separators into your list.
each with a label. you can use the
Categorize command to convert the
fences to topics, with the other topics
in the list subordinate to them. The
Levelize command can reverse the effect of Binsort or Categorize by con-

Photo 2: A view of MaXI'liink paragraplis. Eacli contains a topic. or first line. followed by
an annotation, wliicli in tliis case is tlie remainder of tlie paragrapli. Tliis display was
obtained by pressing function key F2. Also note tliat tlie edit mode lias been selected from
tlie main menu. Tlie edit menu appears at tlie bottom. and a cumbersome Insert command is
necessary before you can enter text at tlie cursor position.

Photo 3: Binsort is one of tlie Brainstorm commands tliat make it easy to restructure

MaXI'liink outlines. Binsorting is tlie manual process of assigning topics to groups or bins.
You designate any number of bin topics (in tliis case two). and MaXI'liink inserts tlie Binsort
separator line beneatli tliem. You tlien point to eacli of tlie otlier topics and type tlie number
of tlie bin wliere you want to put it as a subtopic. You could accomplisli tlie same result
witli tlie Move command but not as quickly.

(continued)
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REVIEW: MAXTHINK

AT A GLANCE
Name
MaxThink
Type
Outline processor
Manufacturer
MaxThink Inc.
230 Crocker Ave.
Piedmont, CA 94610
(800) 227-1590
In California, (800) 642-2406
Format
One 51/4-inch floppy disk
Computer
IBM PC (or compatible) with 256K bytes,
one drive, PC-DOS 2.0
(Macintosh and CP/M versions available
soon)
Features
Outlining, organizing, text editing,
programming (Thought Processing
Language), advice systems
Documentation
Tutorial, reference guide, programming
guide, thinking techniques, writing
techniques
Price
$5995
Audience
Writers and others who need to plan and
organize ideas
Comments
The program has a cumbersome editor but
is otherwise very well thought out with a
good manual and a great price
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verting subtopics into topics.
MaxThink also has the more conventional Move, Copy, and Delete
commands, and even an Undo command. The Brainstorm commands,
however. greatly simplify restructuring
of lists and outlines.
EDITING, FORMATTING,
AND FILE HANDLING

The text editor is MaxThink's weakest
component. It uses the cursor, Delete,
and backspace keys conventionally
and offers both insert and overtype
modes. It executes several functions
(like block copy and move) better than
the ThinkThnk editor but does not
come close to the editor in Framework. The version I reviewed lacked
niceties such as tabs and word deletion. Also, it is slow. I was not able to
outtype the MaxThink editor, but
autorepeated cursor movement with
the arrow keys was very slow in long
passages of text. I suppose the key is
to keep your paragraphs small and to
avoid putting too many of them
beneath a topic. Neil larson of MaxThink Inc. advises not to scroll
through paragraphs but to jump from
one to the next at the list level. He
claims it is easier to keep track of your
thoughts this way. Because of this
slowness, you must also be careful
when deleting characters; it is easy to
go beyond the part you wish to
delete. For deleting large blocks of
text. use the Delete command in the
edit menu.
If you are accustomed to WordStar
or other word processors that put you
directly into edit mode and expect
control commands for most other
operations, the MaxThink edit menu
(at the bottom of photo 2) will seem
backward to you. From the main
menu, it takes two steps to begin
editing: Edit. which invokes the menu,
and Insert. which lets you type. You
must return to the menu (with Esc) to
perform block operations or Find/
Replace commands. Deleted blocks
go into a buffer. and you can copy
them to other parts of your document. The Put command copies
blocks from the buffer to the document. The Get command copies a

block into the buffer, as Delete does,
but leaves the block intact in your
document. The Put command will
also work from the main menu.
The editor does not format your
text on the screen as it will appear on
paper. but the program does give you
control over margin settings and other
parameters. You can view your outline
on the screen before printing if you
wish.
The Format command offers 22 format settings for controlling the format
of a printed document. Many of these,
such as indentation settings, are
specific to outlines. You can even set
the multilevel numbering scheme for
the topics in your outline to any combination of upper- and lowercase
Roman numerals, Arabic numerals,
and upper- and lowercase letters. One
option lets you save a document in a
format that WordStar can read.
In addition to standard commands
for printing, loading, and saving outline files, MaxThink gives you access
to five DOS-like commands for copying, erasing, and renaming files, and
for setting the system date and time.
THOUGHT PROCESSING
LANGUAGE

Potentially the most interesting feature of MaxThink is its programmability via the Thought Processing language. TPL programs can access the
same commands that are in the MaxThink menus. When put into the format required for TPL, the commands
are said to be in MaxMode format. A
program of TPL commands is an outline, and you can switch easily between your program outline and your
text outline while editing.
It is possible to specify any position
within an outline by using what MaxThink calls a "path:' For example, the
path for the second subtopic of the
third topic of an outline would be
0.3.2. Most spreadsheet programs
give you the alternatives of pointing
to a cell with the cursor or specifying
that cell's row and column coordinates as a letter and a number.
Similarly. MaxThink provides the path
specification as an alternative to mov(continued)
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One of the truly classIc Byte covers
-and bOy,..d oes Itlopk
~a
T-shirt.) the vivid colorsreally jump
out. But don't mistake this for one of
those rubbery patches· that crack
and peel off after a feVV washings.
This is true four-color process: the
inks are silk-screened into the" fabric
of the shirt, resulting in a t5eautiful,
full-color image that last~.
'

great

Please send me the following T-shil1(s) at
$9.50 each, or $8.50 each for 3 or more. I have
included $2.00 for shipping and handling.
Qty.
Size
Amount
Adult-Extra Large
$ __
Adult-Large
$ -Adult-Medium
$ __
Adult-Smail
$ __
Child-(sizes 10-12)
$ __
Shipping and Handling
$2.00
(Overseas add $3.00)
$ -TOTAL $ - -

0
0

You'll also appr~iate the,shirt itself:
a real heavyweight made of 50%
cotton, 50% polyester. You'll enjoy
cotton comfort in a tough spirt that
keeps its crisp, fresh look through
many washings-with almost no
shrinking! The price for each Byte
Classic T-Shirt is only $9.50 ($8.50
each for 3 or more). Your order will
be shipped within a week.

I have enclosed check or money order.
VISA '0 Mast:rCard
0 Send Dealer Info.

Card #:
Exp. Date: - - - - - - - - - - - ShlpmyT-ShIrt(s)to:
Name: - - - - , - - - - - - - - - (Business):
_
Address:
City:
State:

_
_
Zip:

Mail this coupon to:
Robert TInney Graphics
1864 North Pamela Dr.
• Baton Rouge. Louisiana
70815
For VISA orM
asterc
or for more i ~ ard Orders
Call 1-5 n ormation

04-272-7266
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REVIEW: MAXTHINK

a comparison
against two other
popular outline
processors, MaxThink
ranks highest on the
most important features.
In

ing the selection arrow in an outline.
TPL, like formulas in spreadsheets,
uses the path to reference a given
topic in an outline.
Each topic of a program outline can
be a MaxThink command, a comment
line, a blank line. data, or a TPL directive. Some directives affect the sequence of operations, the construction of menus, and statement branching. Others affect messages displayed.
help screens, movement of data between the text and program outlines,
and program execution. TPL has nearly 30 directives. The TPL menu that
is accessible from MaxThink's main
menu provides commands for creating. loading, running, and testing TPL
programs.
I have written only a few simple TPL
programs, so I can't claim to know
how to take advantage of all of TPl.:s
features. One thing is clear. however:
it is a macro language, not a full programming language. The manual says
that you can program MaxThink to
provide advice, information, or
customized help for applications that
require listing and outlining capabili-

ties. MaxThink can be programmed to
branch through an outline on the
basis of user responses. so the
manual claims you could use TPL to
develop CAl (computer-aided instruction) applications and portions of expert systems. These claims are a bit
overblown. TPL:s menu-handling commands are nice, but the language has
no arithmetic capabilities. and tests
for conditional branching are limited
to simple string and path matching.
I wrote a program to give a multiplechoice test. but I could not use TPL
to add up the number of correct
responses.
DOCUMENTATION AND SUPPORT

The MaxThink manual is undergoing
extensive revisions even as I type, so
the version you see will almost certainly be different from the one I have
been using. However, I can report that
the manual I saw was well written and
makes learning the program easy.
Mine came in a loose-leaf binder with
attractive artwork. The publisher says
that the final format will be a paperback book.
The documentation includes thorough introductory, tutorial. and reference sections and a programming
gUide for TPL. The program also incorporates an on-line help feature
that uses a 60K-byte help file. You
might find the supplementary sections on writing and thinking most
valuable of all. These provide some
good techniques for collecting, organizing. and conveying information.
CONCWSION

'Table 1 ranks MaxThink against the
two other popular outline processors.

Thble I: Ratings of three outline processors and the convenience of their outlineprocessing commands. The highest rating is a 1; the lowest is a 3.
MaxThink

Framework

ThinkTank

Summary Feature
Restructuring
Viewing
Editing
Formatting
Manipulating files
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1
2
3
1
2
3
3
1
2
213
213

The five summary features of the programs appear in order of their importance for idea processing, so MaxThink ranks highest on the most important features.
Along with the manual. the program
itself is currently undergoing improvements. MaxThink keeps your entire
outline in memory. and the current
limit is about 38K bytes. The publisher
is removing that limit to let your outline occupy as much memory as is
available in your machine.
I had some anxious moments when
MaxThink garbled the directory of the
disk I was using to save this article. In
fact. it also garbled my backup disk.
The DOS CHKDSK utility saved me
from retyping the whole article. The
programmer at MaxThink said I had
experienced a file-allocation problem
related to the current limitation on
memory. Another problem was that
the program sometimes chopped off
carriage returns at the ends of paragraphs during Load operations. A fix
is in the works. but I advise you to be
cautious with this program until its
record is proven. Large files seem to
cause the majority of problems right
now.
MaxThink's copy-protection scheme
has undergone several changes. The
publisher plans to provide a version
that can be transferred onto a hard
disk and used directly, so it won't be
necessary for you to have the master
floppy disk handy.
Aside from the trauma of nearly losing this review, the limitations of the
editor, and the minor inconvenience
of the copy-protection scheme. I am
enthusiastic about MaxThink. The
publisher seems eager to provide a
quality product and the support to go
with it. The price of MaxThink is one
indication of his sincerity; for $59.95
you can't go wrong. _
REFERENCES
I. Hershey. William R. "ThinI<Pcmk:' BYTE.
May 1984. page 189
2. Hershey. William R. "Idea Processors:'
BYTE. June 1985. page 337.
3, Jadrnicek. Rik. John Markoff. and Ezra
Shapiro. "Framework:' BYTE, August 1984.
page 121.
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M2SDS

TURBO PASCAL"
Now that there's the Modula-2 Software Development
System (M2SDS), Thrbo Pascal is all washed up. But you're not.
Because the Modula-2 language is based on Pascal. But
it's better. And it's so easy to learn that Pascal programmers
can launch into greater programming efficiency in virtually
no time at all.
Modula-2 introduces the module concept that lets you
create programs step-by-step. And M2SDS is a programming
environment-complete with a linker-that lets you
develop programs far beyond the 64K limit of Thrbo Pascal.
In fact, you can develop programs using your computer's
full memory capacity.
M2SDS helps you pick up your programming speed, too.
Unlike Thrbo Pascal which has a basic word processing editor,
M2SDS has an intelligent editor that saves up to 90% on
typing time by letting you enter full statements with a single
keystroke. It helps you avoid common syntax errors which
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saves you hours of time debugging. And with a real-time
compiler, you won't have to wait for your computer to do its
job after you've done yours.
Best of all, the price of M2SDS is easy to swallow. Just
$80.88.

So join the new wave of programming efficiency. Order
your M2SDS today.

"INTERFACE
. ,TECHNOLOGIES
3336 RicbmondAt't'.. Suite 200

1-800-922-9049

Houston. Teras 77098

(In Texas, call 713/523-8422)

Cbecks. MasterCard. VISol. American £\press accepted Sbipping & Ixmdling not included
tn 'JI!.ras add sales tax. tnternal'l orders add $30.
'TUrbo Pascal is a trademark ofBorland International.

H·A·R·D·W·A·R·E

The Anchor Automation
Signalman Mark XII Modem
The Mark XII
incorporates
interesting
features, yet
lacks full
Hayes
compatibility
BY GEORGE

V.

KINAL

I

f imitation is the sincerest form of flattery, Anchor Automation's Signalman
Mark II modem is a compliment to the
Hayes Smartmodem 1200. But. like many
imitators, this product isn't entirely faithful
to the original.
The Anchor Mark XII supports the 300bps Bell 103 mode and the full-duplex
1200-bps Bell 212 mode. It operates in
originate and answer modes. It can autoanswer an incoming telephone call and will
auto-dial in either pulse or tone modes. The
Mark XII has no switches except on/off; all
programming is through the RS-232C interface. It adjusts its mode and data transmission rate to match that of an incoming caller
(modem), or you can set the data rate
desired on an outgoing (originated) call.
The modem has a gray plastic case, 6 by
9 by I inches. It uses an external power
supply and a plug-in (RJII) telephone cable.
Unlike most other modems, which have a
female OB-25 connector for the RS-232C
connection, the Anchor has a I-foot ribbon
cable, on the end of which is a male OB-2 5
connector. You can plug this connector
directly into the female OB-25 that most
computers have, except the IBM Pc. (You
can purchase more recent versions of the
Mark XII with either a male or a female
connector.)
The Mark XII has a jack for your telephone so you don't need to buy a two-jack
adapter if you want the modem and the
phone on the same line. Thus, you might
be able to save both the cost of an R&232C
cable and the adapter. which would be required with most other modems. The
modem consumes less than I watt of electrical power and stays cool.
COMPATIBILITY

George V. Kinal (636 South
Carolina Ave.. Washington. DC
20003) is a communications
systems engineer specializing in
satellite data communications.

The Mark XII is advertised as a Hayes
Smartmodem 1200 work-alike. As I previously mentioned, it comes with the cables
and two RJ 11 telephone jacks, unlike the
Hayes. The Anchor has a few extra features
not available on the Hayes, but it also lacks

some ·of the Smartmodem's features.
The Mark XII recognizes all of its commands in upper- or lowercase; the Hayes
must have the initial AT in uppercase. More
significant. the Mark XII recognizes the dial
tone and most busy signals and sends appropriate messages back to your computer.
This is an advantage with certain communications software packages and so-called
macros.
The disadvantages are that the Mark XII
has fewer LEOs (light-emitting diodes) on
the panel. and no OIP (dual in-line package)
switches. The only one of the LEOs that I
miss is OH (off hook). Both products have
the HS (high speed) and CO (carrier detect)
indicators. Where the Hayes has separate
lights for send and receive data, the Mark
XII uses one for both (SO/RO).
Hayes has 17 software-Ioadable registers,
and Anchor has only the first 6. For example, in the Hayes you can change the duration and spacing of the touch tones. In the
Mark XII. these parameters are preset to
values like those to which the Hayes
defaults.
The Mark XII will not produce dial tones
for the * or # buttons, which are not really
necessary for public telephone networks.
Anchor apparently has made design
choices in deleting some of the Smartmodem's features, but most users will not
notice the omissions.
One rather significant technical difference
might make the Mark XII unsuitable for
some users. The modem will not pass on
the so-called Break signal in 1200-bps
operation, only at 300. The Break is not an
ASCII (American Standard Code for Information Interchange) character. Instead, it is
a sustained (75 to 300 milliseconds) transmission of the Space signal. (When not
sending specific ASCII characters, the interface and modem are sending the Mark
signaL)
Many mainframe computers use the
Break as an indication to interrupt whatever
(continued)
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AT A GLANCE
Name
Anchor Automation Signalman Mark XII
Modem

Type
300/1200-bps modem for data
communications (Bell 103 and 212
standard)

Manufacturer
Anchor Automation Inc.
6913 Valjean Ave.
Van Nuys, CA 91406
(818) 997-7758
Size
6 by 9 by 1 inches
Weight
13 ounces
Power Requirements
12-volt DC, 60 mA, from 110-volt AC
adapter supplied
Necessary Hardware
Any computer or terminal with
asynchronous serial (RS-232C) interface
Necessary Software
Dumb terminal firmware or software
sufficient, communications software with
macros desirable
Features
Auto-answer, auto-dial smart modem (all
functions commanded via data interface);
low power consumption, two-year warranty
Documentation
29-page manual, 5 by 8112 inches
Price
$399
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is going on. For example, you might
temporarily halt transmission of a
long file to save the already received
portion to disk. Some computer systems have been modified to respond
to XOFF (usually a Control-S). The
remote database/network services all
accept XOFF, as do almost all microcomputer bulletin boards.
The Mark XII will respond to commands of any parity but will not send
back result codes with 8 bits and no
parity (8NI). This has led some people to believe that the modem cannot
handle 8-bit data. which is not the
case.
Finally, the Hayes has a speaker so
you can hear what is going on; the
Mark XII does not. You can check on
the results of a dial attempt by picking up the telephone handset (with
pulse dialing. you must wait until the
dialing sequence is finished).
USER EXPERIENCES

I have tested the Mark XII on the
Apple II and lie with a wide variety
of serial interface cards. I also substituted it for a Hayes Smartmodem
1200 on an IBM Pc. Software used included ASCII Express-Professional.
Transend II. MODEM7-a publicdomain program. a homebrew program called COMTERM based on the
TAFT program (see "TAFT: 'Terminal
Apple with File Transfer" by Tom
Gabriele, June 1982 BYTE, page 410).
BLAST on the Apple and the Pc. and
PCThlk. The modem performed satisfactorily and was functionally identical
to the Hayes.
Surprisingly. 300-bps operation was
less than perfect. When I called a local
bulletin board, the Mark XII showed
an occasional tendency to garble the
received data. This was apparently
caused by its inability to tolerate
signals that were stronger than normal. If you take the telephone off the
hook during the session, the garbling
is almost completely eliminated.
Other owners of the Mark XII reported the same problem when making a local call. The people at Anchor
insist that a firmware change repairs
this problem, but a replacement
PROM (programmable read-only

memory) they sent failed to cure it.
A colleague tested the Mark XII
using Hayes Smartcom II software on
the IBM PC (certainly an acid test of
the claim to Hayes compatibility).
Again, 1200-bps operation was flawless. However, at 300 bps, in addition
to the garble problem, the Anchor did
not always reliably hang up upon
completion of a session.
Another problem is that if the data
carrier is suddenly dropped (the other
end hangs up, for example), the
modem won't respond to your commands. You can restore function only
by turning the power off momentarily. This flaw makes the current version
of the Mark XII unsuitable for autoanswer applications such as bulletin
boards.
The biggest problem with the Mark
XII seems to be the difficulty in getting it operating. The interface-card
manual. the software manual. and the
modem manual each give different
connection instructions. The typical
RS-232C interface does not expect to
receive data until the carrier detect is
high. But the modem manual says
that when you send the AT command
to the modem. you should see the
response OK. Without carrier detect.
you see nothing and assume that the
new modem isn't working. Even
worse, some interface cards for the
Apple present a DeE instead of the
DTE interface convention, so a crossover cable or null modem is required.
But the standard null modem does
not strap the carrier detect high.
These difficulties are not the fault of
the modem design but can be frustrating.
DOCUMENTATION

As for documentation, the Mark XII
manual is no match for the thorough
Hayes manual. It has barely enough
information to install and use the
product. However, producers of
modems that might be used with
many different computers, terminals,
and interface cards are in a situation
similar to that faced by printer manufacturers a few years ago. It is impossible to prOVide enough information in
(continued)
Inquiry 326-

REVIEW: MODEM

One Board...
One Family

The Anchor's low
power.-consumption
design contributes to
lang.-term reliability.

At the heart of every Stride 400 Series microcomputer from the floppy-based 420 to the
448M byte 460. is an identical CPU board, This
guarantees compatibility throughout the
entire product family And it means. our CPU
board was designed with standard features
that are either options or simply unavailable on other microcomputers:

iil~:::Jiij~~........

D 68000 microprocessor
110 MHz with no wait statesj
D VMEbus
D 256K bytes RAM
D 5'~" 640K byte floppy
D Battery-backed real time clock
D 4K CMOS RAM
D Four RS- 23 2C serial ports
IStride multiuser BIOSI
D Centronics bi-directional parallel port
D Omninet Local Area Network(Liaison LAN software)

With this basic design. Stride is able to explore the full range of 68000 applications from an advanced multiuser. multi tasking BIOS to built-in local area
networking. No other microcomputer offers the flexibility to run over a dozen
different operating systems and more than 30 languages/compilers
The basic design is backed by a rich option list

CONCWSIONS

D 12 MHz 68000 processor D VMEbus IEurocard) cage D Low cost. high
speed graphics D NOD™cursor control D 12M bytes of RAM D 448M bytes
of hard disk storage D 22 serial ports D Floating point processor (NSI6081)
D Cartridge streaming tape backup D Memory Management Unit

The Mark Xli's operation is good at
1200 bps, except for the firmware's intermittent refusal to reset properly. A
signal-level sensitivity problem occurs
at 300 bps. Since the modem comes
with a two-year warranty, perhaps
these flaws will be corrected by the
manufacturer in due course.
For about 90 percent of the potential applications, the Mark Xli's lack
of LEOs, DIP switches, and registers
doesn't matter. The provision of two
RJ 11 jacks and the male OB-25 on 1
foot of cable can save the customer
a few more dollars. Also, the Anchor's
low power-consumption design
should contribute to long-term reliability.
If you need RJ12/13 capability orthe
flexibility that the additional registers
in the Hayes give you (for example,
the ability to force the modem to
transmit in the absence of received
carrier), the Anchor is not for you.
And before you consider the Mark
XII. make sure that you can get along
without the Break capability. _

CBASIC

odula..2

Pascal FORTRAN
RM/CO

LiSP

UNIX SystemV

p-Systexn

CP/MseK
All this. and still the best price/
performance ratios in
the industry: from
52900 to over
560.000 But it
begins with
the powerful Stride
CPU board. a standard
feature of every 400 series system
It's what we call .. Performance By Design:'
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a short manual to cover all the possibilities.
A key phrase appears in the manual:
"Minimum to operate are pins 7, 2,
and 3:' In other words, the modem is
perfectly happy with only these three
Wires of the RS·232C interface connected, But in most cases, the interface (computer) probably will not
work, Most people are able to get the
Hayes working, perhaps by trial and
error. because of its Force DTR true
and Force CO true switches. Anchor
should do what Epson and Okidata
did: print a separate booklet shOWing
the interface requirements for all
popular computers and interface
cards.

Formerly Sage Computer

For more information on Stride or
the location of the nearest Stride
Dealer call or write us today, We'll
also send you a free copy of our
32 page product catalog
Corporate Offices:
4905 Energy Way
Reno. NV 89502
(702) 322-6868
Regiona I Offices:
Boston, (617) 229-6868
Dallas (214) 392-7070

Inquiry 342

'~ ..it

is impossible to lead in the
development of new technology
when your entire system design
is dedicated to following:'

IThis is one of a series of design philosophy
diSl:ussions with Rod Coleman. President of
Stride Micro'· formerly Sage Computerl
RC: In the rush to gain instant
marketshare. the concept of good
microcomputer system design
has been forgotten by many man-

that made the product more reasonable and allowed the PC to
dominate the market
Likewise. the success of the
hard disk model is more a credit
to the innovators and secondsource vendors who first provided
Winchester disk add-ons. The XT is
a tribute to independent ingenuity
not any system design work by IBM
in Boca Raton
Of course, the pure imitators
are the worst Some companies
would have you believe that system
design is determining which version of Apple or IBM to clone. The
perversion here is that it is impossible to lead in the development
of new technology when your entire
system design is dedicated to
following.

'~

.. system design
should never be
unduly biased by fear
of incompatibility."

control device. Today we offer
it as a development product to
innovative software engineers,
tomorrow its potential is unlimited.
The point here is that whether
its the NOD individually or our system design in general. we seek the
best solutions, whether they're
standard or not The goal is providing the best answer. not just the
usual answer. Maybe the philosophy is best summarized in Strides
tagline:" Performance By DesignT."

Q: How would you change that?

ufacturers. The worst abuses are
among those who think that system design is deciding what color
to paint your PC clone.
Q: So you're referring to the
compatibles?

RC: They're the worst offenders.
but lack of attention to system
design is present at all levels. The
IBM T• PC itself. as first designed
and introduced in 1981. wasa failure.
They sold relatively few of their
original cassette-based systems.
It was the noppy diskette option

Inquiry 343

RC: Current practices aside, the
correct way to approach design is
to first define the problem or market need. Standards should be followed wherever possible. However.
if technology is significantly advanced, the system design should
never be unduly biased by fear
of incompatibility
Q: Where did that lead?
Our work on the NODT• cursor
control device is a good example
of this theory in practice. In looking RC: It allowed our engineers to
be creative. We examined human
at the mouse as a method of
factors such as what muscle groups
directing cursor movement we
have the finest control and the
recognized the problems of
general aversion to haVing any
having to remove the hands from
wires attached to ones body
the keyboard and the requireThen we matched those objectives
ment of having additional clear
against available technology. and
desk area.
our answer was something totally
This design began with the
generalization of" what are we try- different: a cursor control system
that tracks head movement using
ing to do?" instead of looking for
light rays. Its similar to the techmouse re-designs or spinoffs like
nology of a television remote
"foot mice:'

Formerly Sage Computer

For more information on Stride or
the location of the nearest Stride
Dealer call or write us today Well
also send you a free copy of our
32 page product catalog
Corporate Offices:
4905 Energy Way
Reno. NV 89502
(702) 322-6868
Regional Offices:
Boston (617) 229-6868
Dallas: (214) 392-7070

IBM PC and XT are trademarks of
International Business Machines Corp.
Stride. NOD. and" Performance By
Design" are trademarks of Stride Micro.
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•
The fol ks ""he. rnake very roc.den''", perse'Yla 1 ce'rnpt.ltet"s W~Lt 1 d have you accept
a very old fashioned idea.
Namely that you should buy everythinH else
from them, te,c,.
Including their printers.

But IBM owners everywhere are finding that while the IBM PC may be the
right tool for their business, the' ideal tool for putting their
business on paper is the all new Microline 192 from Okidata.
And it
isn't taking them long to find out.
First there's speed.

Graphics Printer.

The Micre.line 192 is twice as fast

as the IBM

But IBM PC owners are findiny SOme other very

remarkable features about the MicrclliYIE.' 192 that the Graphics Printer
doesYI't

have •

PR I tHER COMPAR I SOl"
120,-----------------------,

"
•

OI(IDATA

~lL

192

~

•
•
•

•
•
•

•
•
•
•

IBM GRAPHICS PTR

QtuQ8.T.8
SPEED
CORRESPONDENCE QUALITY
FREE FONT SOFTWARE
BIDIRECTIONAL GRAPHICS
MENU SELECT MODE
CUT SHEET FEEDER
WIDE CARRIAGE MODEL

160 CPS
YES

WARRANTY
WEIGHT
SUGGESTED LIST PRICE

1 FULL YEAR
9 LBS
$499

YES

YES
YES
OPTIONAL
YES (ML-193 $699)

80 CPS

NO
NO
NO
NO
NO
NO
DRYS
13 LBS
$449

\10

cine other" cClrnparisc,Yl we,rth t""epeating.
In the fIliYlute aYld teYI
seconds it took the Microline 192 to print what you've just reau,
the IBM Graphics PriYlter wc'uld ....,' t have told half the story.

Oh,

OKIDATA,

An OKI AMERICA compAny

OI\I[),\T \

"

That's 'about all it takes to discover
why Okidata's neK' printer

beats the IBArGraphics Printer.

The fa! ks who make very modern personal

a very old fashioned idea.

computers

WOLI}

d have you accept

Namely that you shOt-ltd buy everoything else

from them, too.
Including their printers.
But IBM owners everywhere are finding that while the IBM PC may be the
right tool for their business, the ideal tool for putting their
businese. eln paper is the .all new Microline 192 from Okidata.
And i t
isn~t taking them long to find out.
First there~s speed.
The Microline 192 is twice as fast as the IBM
Graphics Printer. But IBM PC owners are finding some other very
remarkable features about the Microline 192 that the Graphics Printer
doesn~t have.

PRINTER COMPARISON

120.------------------------,

HOW TO BUY SOFTWARE
WHEN ALL THE ADS
LOOK THE SAME.
W

e know it's hard to choose
a software house. All
the ads say the same
thing- "Lowest prices;' "fastest
delivery;' "best support;' "biggest
inventory:'
Trouble is, although the
claims are the same, the companies are very different. Which
is why we want you to know
some important facts about us:

Our National Accounts ProWe never charge extra for
2
6
• gram offers volume dis• credit card purchases, nor
counts and valuable services to
do we process for payment until
large software users. We offer
incredibly low prices on large
bids!
We have a giant, $1,000,000
• inventory. Which means we
can offer next-day delivery if
needed.
With every product you get
• friendly, expert technical
support. Have a question?
You'll be glad you bought from
800-S0FTWARE!
We'll match our com• petitors' prices on most
products. We never cut service.

3

4

800-S0FTWARE is one of
1
• the oldest and most reputable firms in the industry. Our
customers include Coca-Cola,
GE, Hewlett-Packard, Xerox,
AT&T, and thousands of other
satisfied buyers.

5

the product is shipped. (Our competitors don't make this claim!)
You'll automatically receive
• our Technical Support
Newsletter-a great way to stay
up-to-date.
We are members of the
• Better Business Bureau
and the Direct Marketing
Association.
We want your business.
• And your repeat business.
Which is why we work so hard to
keep you happy. Give us a call and
let us prove it!

7

8

9

CHECK OUT ALL OUR INCREDIBLE PRICES:
Wordstar 2000/2000 Plus
CALL

PFS Filal6rarh/writa
$8

Okidata 92/93
$399/$649

Epsan Printa"
CALL

."104000
$259

Su/;arCalc 2/3
59/$195

Harculas ColorlGralhic Card
$199/$32

IUS Accounting
$299/..od.

SOFTWARE

MICRORIM'" RBase 4000

BORLAND SOfTWARE'"
Sidekick
Turbo Pascal/B08 7
BOURBAKI'" 1Dir
DECISION RESOURCES®
Chartmaster

MICROSOfT~

Signmaster
DIGITAL RESEARCH'"
FOX & GELLER'"
FUNK SOfTWARE'" Sideways
HARVARD SOfTWARE'"
Harvard Project Manager
IMSI'" PC Paintbrush
LATTICE C·COMPILER'"
L1FETREE'" Volkswriter Delu.e

CALL
$49/$75
$ 79

Multiplan

Fortran
All Other Products
MICROSTUF'" Crolltllk
MULTIMATE'"
ROSESOFT'" Pro Key
SOfTWARE PUBLISHERS'"
PFS File/Graph/Write
PFS Report
SORCIM/IUS'"
SuperCalc 2/3
EasyWriter II System
IUS Easy Business Accounting

$249
$189
CAll
CALL
$ 49
$289
$ 99
$359
$179

Super Project

MICROPRO~

All Other Products

WordS tar
WordStar 200D/20DD Plus
WordStar Pro Package/P.P. Plus
InloStar
All Dther Products

$259
$125
$269
CALL
$ 95
$255
$ 99
$ 84
$ 75
$159/$195
$185
$299/mod.
$209
CAll

$209
CAll
$259/$359
CAll
CALL

HARDWARE, ETC
AMOEK'" Monitors
AST'" Productl
All" & COEX'" TRAINING
COOE·A·PHONE Tel·A·Modem
EPSON'" PRINTERS
FX BD. FX 100 & LD 1500
HAYES'"
Smartmodems 12DDI12DDB
HERCULES'"
Color Card
Graphic Card
MAULL'" & MEMO REX'" DISKETTES
MEMORY CHIPS
OKIOATA'" PRINTERS
921BM
9318M
PRINCETON GRAPHICS'" MONITORS
OUAORAM'"
WESTERN UNION EASY L1NK~

r:: 800-SOFMIRED

CALL
CALL
CALL
$479
CALL
CAll
$199
$325
CAll
CAll
$399
$649
CAll
CAll
FREE

WE ALSO CARRY HUNDREDS OF OTHER PRODUCTS FOR THE IBM-P(®
AND COMPATIBLES, MACINTOSH®, APPLE II® AND CP/M®!

IZJ 800-S0FTWARE, INC.
•

940 Dwight Way
Berkeley, CA 94710

W

..

. . Inquiry 8

© Copyright 1985, 800·Software, Inc.

To order call toll-free:
800·227·4587 OR 415-644-3611

ODealer inquiries welcome.

DQ."""
..~ Program. "".,' ••,
ational Accounts
DPurchase orders accepted. Please call us
in advance .

DO... ,,, ''',,'., ,',,'" 0.".,," ..,.

livery available.
OWe do not add surcharge (or credit card

[J~~r:;sa~e:ychange. Above prices are (or
[J:~t~;~;tionndal~~!e~t~~:f~ome:
TELEX #751743800 SOFTWARE UD.

lJAII returnable products subject to a mi·
nor restocking charge.

R·E·V·I·E·W

MODULA-2/86
We would like to clarify some important
points regarding the review of Logitech's
Modula-2/86 by Kevin Bowyer (February.
page 311).
Three months prior to the review's publication. Logitech released a new version
of Modula-2/86. Release 1.1 provides significant enhancements and modifications
to 1.0.
Modula-2/86 1.1 no longer requires an
8087 numeric coprocessor chip. In addition to 8087 in-line code. the system now
provides software emulation for real datatype operations and exception handling
for real operations.
A utility program called LDD2EXE is
now available as part of Modula-2/86's
utilities package. This utility merges the
run-time support (M2.EXE) with a .LDD file
to produce one D05-executable file (.EXE)
so you can execute Modula-2/86 programs
directly from PC-DOS. Modula-2/86 requires 256K bytes of RAM and is now
compatible with MS-DOS 3.0.
The overall speed of compiling and linking has been improved by a factor of 10
to 40 percent.
A symbolic run-time debugger is available and sold as a separate package. The
user interface of the new postmortem debugger. included in the base package. has
been improved and made compatible with
the optional symbolic run-time debugger.
The run-time debugger is sold as a separate package.
The messages displayed during compilation have been changed to be more
descriptive. And Modula-2/86 for MS-DOS
is compatible with generic MS-DOS and
therefore runs on a variety of machines
other than the IBM Pc.
CHRISTOPHER R. CALE
Logitech
Redwood City. CA
EAsvLINK AND Mel MAIL
We believe that Wayne Rash's review of
EasyLink and MCI Mail (Feburary. page
317) contained some misleading impressions. Also. several features added to
EasyLink shortly before the issue was
published make the service easy to use
and inexpensive.
EasyLink's major new features are

F·E·E·D·B·A·C·K

prompting. two-hour express-document
and overnight delivery of letter-quality
documents. and session control. The
prompting feature leads users step by step
through creating and sending a message
or retrieving information from the mailbox. 1b activate prompting. users type /
Prompt and Enter. Once EasyLink users
become familiar with the system. they can
bypass prompting.
'TWo-hour express-document delivery is
available for 520 to most major U.S. metropolitan areas. with overnight delivery service available for $7.75 to the entire country. Both services. which are provided by
DHL Worldwide Courier Express. are less
expensive than the MCI alternative.
The session-control feature lets EasyLink
users move directly from EasyLink to
another service (such as FYI) and back
during the same phone call. Session control features menus to lead users through
the switching process.
Your review states that from the information you had. the two software packages are functionally equivalent. But
Instant Mail Manager from Western Union
offers features superior to those in the
package offered for MCI Mail. including
a text editor. address-list maintenance.
local-filing (message-management) capability. and easy communication with other
hosts.
While your review employs a few comparisons that show EasyLink to be more
expensive than MCI Mail. it can just as
easily be shown that EasyLink is less expensive. Since the majority of business
correspondence contains fewer characters
than the MCI ounce. EasyLink would be
less expensive in most cases.
MEL WEBSTER

MilJer Communications
Boston. MA

'ANUS/ADA
The review of Janus/Ada by Mark J. Welch
(February. page 295) was based on a version that was almost a year old. Mr. Welch
had problems with several nonstandard
features of Janus/Ada. The latest version.
1.5. J. contains a standard. full Ada grammar. Any program written in Ada will be
accepted by Janus/Ada as syntactically correct (with some features marked as unim-

plemented). The "empty parentheses"
problem does not exist in version I. 5. J:
function calls have been updated to match
the current Ada standard.
The new version also comes with an
Ada-standard (subset) texLio module.
The geLline routine is Ada-standard. No
geLline routine in Ada takes a single
parameter. so Mr. Welch's program
wouldn't have worked anyway. The Ada
get for strings is the same as a loop that
reads a fixed number of characters. so it
is useless for interactive input.
The Janus/Ada code generator. particularly local-variable access. has been improved in version I. 5.1. The BYTE primenumber benchmark (as a subprogram. not
a package) now runs in 18.44 seconds on
an IBM PC XI. You can get a further improvement to 15.80 seconds by using the
stand-alone optimizer provided in the
tools. The optimizer was previously a
separate product.
The prime-number benchmark is somewhat misleading since an Ada main program is a normal procedure. Unlike other
languages. in Ada you can call a main program recursively. Thus the data contained
in it must be allocated on the stack. rather
than in memory. That makes Ada slower
than most other languages in benchmarks.
no matter how good the compiler.
Ada does not have an unsigned integer
type. so I see no reason why the reviewer
expected one. The Fibonacci benchmark.
which expects 16-bit unsigned integers. is
unfair to any language that does not have
them (including Pascal).
Long_integer is not a predefined type
in Janus/Ada; it is an optional Ada type.
We have been providing notes about the
use of long_integer for a long time;
perhaps Mr. Welch did not get them. We
have revised Janus/Ada's manual to eliminate problems like the erroneous mention
of long_integer as a predefined type. We
also renumbered the sections to match
the 1983 ANSI Ada standard. The new version of Janus/Ada has floating-point software and can use the 8087 chip. We
generally recommend using the floating-point capabilities rather than the
long_integer routines.
The version 1.5.1 compiler completely
(continued)
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This ad
is for all those
who ever wonder
why your
company runs
a United Way
campaign.
When it comes right down
to it, you're probably the best reason your company has for getting
involved with the United Way.
You see, they know almost
all of the money given to the
United Way goes back out into
the community to help people.
So if you, or the people you
work with, should ever need any
of our services, like day care,
family counseling or health care,
we'll be right there to help. In
fact, there are tens of thousands
of United Way-supported programs and services in cities and
towns across the country. That
means help is nearby wherever
you are.
And your company knows
that could mean the difference
between keeping or losing a valuable employee.
That's why they give. And
that's why they ask you to give.
Because there may come a day
when you need help yourself.

•

United Way
Thanks to you. it works. for ALL OF US.

F.'fI
~~
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implements exceptions and exception
handlers. including those on blocks and
packages.
Last. the prices mentioned in the article changed at the beginning of 1985. We
no longer directly sell the CP/M version
of Janus/Ada. but it is still available through
Workman & Associates (112 Marion Ave..
Suite 3B. Pasadena. CA 91106. (818) 7964401) The C-Pak (the compiler. linker. and
Ada-standard libraries). which is mainly intended for education. is available for
$99.95. The D-Pak. which includes the
C-Pak. the tools. and the full set of
libraries. is now priced at $900. The S-Pak.
which includes the D-Pak. our Pastran
Pascal-to-Ada translator. and the source
code to the libraries. is $1500. The D- and
S-Paks are intended for software development.
RANDALL

L.

BRUKARDT

RR Software Inc.
Madison, WI
I am glad that RR Software has updated
its compiler to handle Ada's current syntax. My impression as I finished the
review was that the new version had not
yet been released. I will be pleased to
update the review when RR loans me the
compile,s new version; they have promised to do so.
Mr. Brukardt is correct about geLline.
Ada does not have a single-parameter
get_line procedure (get_line also
returns a natural integer for the length
of the string). My intent was to point out
that geLline had not been implemented
as a procedure, something that has
presumably been fixed in the new
version.
Regarding BYTE benchmarks, I used
the standard BYTE Sieve of Eratosthenes
prime-number benchmark in Ada (january 1983, page 288); BYTE does not normally review the performance of optional
optimizers or of rewritten benchmark
programs, since these defeat the purpose
of benchmarks. If the optimizer is now a
standard component of fanus/Ada. an updated review should include its performance. Anyone who can suggest a better compiler benchmark that can be fairly
translated across all languages should let
me know.
I realize that Ada does not have an unsigned integer type. My point was that
you cannot run the Fibonacd benchmark
in fanus/Ada because the language cannot handle numbers that large without
overflowing the stack or heap. I wasn't
faulting the compiler or language as
much as explaining why I couldn't pro-

vide a value for this standard benchmark.
Since the maximum and minimum values
for integer are not specified in the reference manual, other Ada compilers might
be able to execute this benchmark.
I am happy to hear that the compiler's
price is now $99.95. If. as Mr. Brukardt
reports, the compiler now matches standard Ada 1983 syntax. fanus/Ada is a
bargain and a must for hobbyists trying
to learn Ada.
- MARK

J.

WELCH

Staff Writer

ALTOS 586
I agree with Greg Corson's review of the
Altos 586 with the XENIX Development
System (March. page 247). However. we
have managed to circumvent some of the
problems he mentions.
We are using two Altos 986-40s with
Altos Worknet. 10 terminals. two highspeed printers. two modems. and six local
screen printers. The modem communication problem was solved by purchasing
M-Link. This communication program lets
us control communication protocol rather
than rely on the standard Altos output.
The XENIX Development System is
amazing: much like CP/M. you understand
XENIX from other authors' articles and
books, not from the original documentation. However. we are using programs written in COBOL. FORTRAN. C. and MSBASIC interchangeably and without knowing which program is written in what
language.
With the advent of XENIX 3.0 and Worknet 3.0. the documentation is now in 13
manuals covering 20 inches of shelf space.
Both the hardware and the XENIX system
are superior. but liaison between hardware
and software becomes extremely confusing.
RICHARD

C.

LoFBERG

Teaneck, Nf

ATARI800XL
I was pleased to see Jon Edwards's review
of the Atari 800XL (March. page 267). The
800XL is a superior machine for the
money. For $300. a computerist can get
a disk drive and a 64K-byte 6502C
machine.
Literally thousands of programs are
available for the AtarL and two magazines
devoted entirely to the machine do an outstanding job.
Also. the Action! compiler works faster
than any I have seen. and it produces
good. tight machine code. It is highly
structured. complete with subroutines.
(continued)

Yes I I want to make the right choice in software. Send me more information on:
JANET/2 NETWORK 0 WATCOM Software Catalogue

o

Name:

_

Company:

_

lItle:

_

Address:
C1ty:

_
State:

Zlp:

_

WAlCOM PRODUCTS INC.
415 Phillip Street
waterloo, Ontario, Canada
N2L3X2

(519) 886-3700
Telex 06-955458
BYT-2

'WATFOR. WATFIV and WAT8OI. III'I! reglslefecl trademarks
'IBM PC and IBM XT _ registered II'-.nartcs of IIIllI!I'NIIi~
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global variables. local variables. and
arguments. I wish someone would tell
computer teachers in elementary schools
how cheaply they could teach structured
programming instead of BASIC.
J. RAy WOOD
Benton, IL

JUKI'S TRACTOR FEED
John ). Williams's letter in Review Feedback
(March, page 303) found sympathetic
readers: We experienced the same difficulty with the tractor feed. Since we have four
Juki printers. we felt we had bought into
a lemon factory until we hit on what appears to be an inexpensive solution.
The paper path from the underside of
the tractor. around the platen, and back
again through the top is too long and
allows for paper slippage. This isn't too
bad unless you need some form of
double-printing. We finally found a
method to take up the slack that gets rid
of the wandering without causing gearstripping friction.
The steel rod just below the paper-out
bail is mounted to each end plate. We
could remove only the left screw. but this
was enough to access one side of the rod.
We took polyethylene spiral wrap for harnessing cables and worked it on over the
steel rod. The size we used was %inch outside diameter. but Y2 inch would probably
be easier to work with. A light touch of
silicon lubricant helped it slide more
easily, and any residue that made it to'the
outer surface of the wrap probably reduced the paper friction.
This slight addition to paper-path length
worked wonders for us. The spiral wrap
should be available locally. but several
electronics mail-order catalogs carry it too.
JOHN J. NEVILLE

Onamia, MN

TECMAR'S ,RCAPTAIN
In Glenn Hartwig's review of jrCaptain
(March, page 299). he remarked about the
cosmetics of the keyboard. the limitations
of a single disk drive, and the need for
more memory. In home use. I have found
none of these problems insurmountable.
When you spend a lot of time with a
PCjr. you find two less obvious problems.
one major and one relatively minor. The
minor one is the limited keyboard buffer.
The serious problem is lack of directmemory access (DMA): Everything stops
when you read or write to disk. Almost
every PCjr owner I meet has problems
downloading files from remote host computers. There is a crying need for software
that will support flow control for receiving

C

ASCII files. as well as XMODEM for binary
files.
I assume that expansion units like lecmar's do not provide DMA but do get
around these problems by providing a virtual disk in RAM. Are reliable file transfers
possible this way? Is that also possible
without the memory expansion? In other
words. is there a RAM-disk program that
is compact and will fit 40K or SOK bytes
of storage into the PCjr above the communications program?

P.

MACINTOSH ™
DEVELOPMENT
PACKAGE

Full
•
•
•

M. MORETTI

Perhaps other PCjr owners can offer suggestions.

K&R C Compiler
Native Code Compiler
In-line asm directive
IEEE S/W Floating Point

Assembler, Linker, and Librarian

-GLENN HARTWIG

Technical Editor. Reviews

Machine Code Debugger

Glenn Hartwig could not find the data
sheet for an 8314 memory chip on lecmar's jrCaptain because it does not exist.
The number 8314 is a date code representing the 14th week of 1983 when the
part was manufactured. Almost all semiconductors are branded by the manufacturer with its logo, a part number. and a
date code for lot traceability. Off-brand or
retested parts will have the manufacturer's
logo obliterated or removed but will
generally leave a generic part number
such as 4164 and the date code.
DAVID W. 'THOMSON
Highlands Ranch. CO

(continued)

Includes Shipping

Runs on 128K and 512K Macintosh
• Produces FINDER/SHELL
applications
• Dynamic OVERLAY support

Stillwater. OK

MICROSOFT BASIC
Manly W. Mumford. commenting on
Microsoft BASIC in Review Feedback
(March, page 303). made the same observation my students do at first: It seems
crude compared to BASICs on lap and
home computers because it lacks a fullscreen editor and a Clear Screen statement.
The problem is that MS-DOS and CP/M
provide software with only a simple service to print ASCII characters to the
screen. When Microsoft designed MBASIC
to run. without changes. on any computer
(that is. working strictly through the system), this limited cursor movements to the
directions provided by ASCII or the system. Since ASCII was designed around
leletype terminals using paper. text display can proceed only to the right and
down except for backspacing along the
current line. This rules out the possibility
of a full-screen editor.
For similar reasons. ASCII. MS-DOS. and
CP/M do not provide for clearing the
screen. To provide these services to soft-

$150

Source Code Editor
"SHELL" Interface
• Environmental Variables
• Wild-Card Expansion
• Many Built-in Functions
• Command History
• Runs Any Application
> 120 Function STDIO Library
>450 Function Macintosh ROM
Library
360 Page Manual
RAM Disk

r-------------,
Macinlosh is a Irademarl< licensed 10 Apple Computer. Inc.

I
I
I

0 Please Send Information.

.

0 Send Macintosh Developme~t Package
Check #

I

I

Enclos,

SHIP TO:

I
ZIP

C:~R~I:
P.O. BOX C
Sunnyvale, CA 94087
(408) 720-9696
All orders shipped UPS surface. California residents
add sales tax. Canada shipping add $5, elsewhere add
$15. Checks must be on U.S. Bank and in U.'S. Dollars.
Call 9 a.m.-1 p.m. to CHARGE by VISA/MC/AMEX.

L

Street Address: 505 W. Olive, #767, Sunnyvale, CA 94086
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Se habla EsparlOl

Call for programs not listed

Technical & Other Information (602) 246-2222
TOLL FREE ORDER LINE 1-(800)-421-3135
Call for pricing on
other Sperry Computers.

SPERRY PC COMPUTERS

Authorized Sperry Dealer
Dealer Inquiries Invited.

Mono Desktop 256K, 2 Drives, Serial Port, Par. Port,
Clock, MSDOS 2.11, GWBasic plus Other Software
Portable Computer 256K 2 Drives Full IBM Compatibility

FREE! PRINTER SET SOFTWARE
Purchase an Okidata, Epson, Gemini or
Toshiba printer and receive at no charge a
menu driven program to set print characteristics or to make your computer function as a
correcting typewriter. Retail value $35.
Available for most disk formats.

-

-

PRINTERS -

-

CITIZEN
MSP-10
$299
MSP-15
Call
MSP-20
425'
C-ITOH
F-10-55
1030
8510 Parallel (pro-writer)
295
8510SEP
399
DAISYWRITER 2000
795
EPSON
FX 80+ ..........•................. 335
FX 100+
469
LX 80
255
LQ 1500 Parallel
906
Homewriter w/interface
360
JUKI
Juki 6100
385
Juki 6300
685
Juki Tractors
129
NEC
3550
1190
8850
1500
P2 Parallel
525
P3 Parallel
725

-

MOUSE SYSTEMS -

369
Call
Call
229
650
235
289
399
699
235
369

-

-

$135

TERMINALS- -

Qume QVT-102 Green
WYSE 50

-

-

MICROSOFT -

448
450

-

Bus. Mouse
Serial Mouse

-

-

129
129

MODEMS - -

Hayes 1200
395
Hayes 1200B
359
Hayes 2400 ................•....... 595
Anchor Mark XII
239
Anchor Express
Call
Pro modem 1200B
262
Pro modem 1200
309

-

-

RAM - -

64K 150NS Chips (set of 9)
256K Ram Chips (set of 9)

12
69

--BOARDS-AST Six Pack Plus
AST Advantage
Hercules Color Card
Hercules Graphics Board
Paradise Graphics Board
Paradise Five Pak w/64K
Quadram Board w/p/s/g
Quadcolor I
Sigma Maximizer
Sigma 384K bd w/256K
STB Graphics II
STB Mono Board

-

249
395
149
295
259
175
225
185
239
220
245
155

DISK DRIVES -

-

CDC Disk Drives
Iomega Bernoulli 20 mg
Iomega Bernoulli Plus 20 mg
10 mg External Hard Drive
33 mg External Hard Drive
Turbo 10 Internal Drive
Turbo 20 Internal Drive

-

-

MONITORS -

139
2495
2625
825
1625
685
1019

-

AMDEK
Call for price
Taxan 425
'" 399
Taxan 121 Green .............•.... 125
Taxan 122 amber
134
Princeton HX-12
449
Princeton Max 12E
179

549
1164
85

-

PC Mouse w/Paint

-

OKI~A

Okidata 192 Microline
Okidata 193 Microline
Okimate 20 Color Printer
Okidata 182 Microline
Okidata 84P
SILVER REED
EXP 400P
EXP 500P
EXP 550P
EXP 770P
STAR MICRONICS
SG-10
SG-15
Call for prices on other models
TOSHIBA
1340
P351
AB PRINT SWITCH

$1650
$1650

-

CP/M SOFTWARE -

-

Call us for pricing on CP/M Software!
Programs like Multiplan, Wordstar
Propack, Fortran, Move-It, Crosstalk and
more!

TERMS: Prices include 3% cash discount. Add 3% for charge orders. Shipping on most items
$5.00. AZ orders +6% Sales Tax. Personal check, allow ten (10) days to clear. Prices subject to
change.

TOLL-FREE ORDER LINE 1-800-421-3135
WAREHOUSE DATA PRODUCTS
2701 West Glendale Ave., Suite 6
Phoenix, AZ 85021
300
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Inquiry 378

ware. terminals recognize escape sequences-sequences of two or more
ASCII characters, often beginning with the
Escape character-as special commands
to move the cursor. erase lines. clear the
screen. and so on. Unfortunately. each terminal maker uses different sequences. To
clear my Osborne I's screen. I print CtrlZ: on my employer's DEC Rainbow 100.
I print seven characters: Esc I 2 J Esc [ H.
Microsoft provided an Install program
that lets the user adapt MBASIC to any terminal. You can solve your editing problem
by saving your MBASIC program in ASCII
form and using your favorite text editor.
On my Osborne 1. I set up two function
keys that transfer my work back and forth
between MBASIC and the WordStar-like
(but faster) public-domain editor VDO: the
transfer takes only seconds in either direction. Mr. Mumford should be able to use
MemoMaker on his HP 110 in this way.
Similarly. his terminal manual should
describe a sequence that clears the
screen. If such terminal-specific sequences
are always written as subroutines or defined functions. MBASIC programs can be
ported to other terminals by changing
only those subroutines. I hope those moving up to MBASIC from home computers
will notice the improvements, especially
the ability to use up to 40 characters in
truly descriptive variable names.
ALAN 1. CHATTAWAY
Vancouver. British Columbia. Canada

NEWWORD
In John Heilborn and Nanci Reel's review
of NewWord (February. page 291). I was
shocked to read: "The R command ... is
missing from NewWord. and NewStar Software has no plans to add it to NewWord's
vocabulary:' Our household has two Morrow MD3s that came bundled with NewWord 1.19 and NewWord 1.32: both include the R command, which I use frequently. In addition to formatting blank
disks. running the program STA1.COM
allows maintenance of disk data.
Photo la in the review is clearly the introductory screen from a demonstration
program. so perhaps the R function was
deleted from the demo or perhaps the
statement in the review pertains only to
the M5-DOS/PC-DOS versions of NewWord
(1.19 and 1.32 are CP/M versions).
ROBERT C. BROOKS
Nashua. NH

GENEVA PX·8
I have some comments on Rich Malloy's
review of the Epson Geneva PX-8 lap com(continued)

Better Waite
e's considered a heavy in the computer book market. Yet his writing
style is light and informative. He's
Mitch Waite.
Sams offers a wide variety of Waite books.
We published Waite's first book in 1975. And
we continue to add books to our Waite series
every year.
From operating systems to programming,
Sams Waite books make computing simple.
They're easy-to-read and include various
charts, diagrams, and command
cards that gUide you through each
procedure step-by-step.
Better yet, Sams has four new Waite
books covering today's most popular
operating systems and printers.
They're Waite's best books yet. And
they'll help you learn the intricacies
of computing better than ever!

H

There's never been a better time to buy
Sams Waite books than now! Visit your local
Sams dealer. Or call our toll-free number
and ask for Operator 135.
Modem Connections Bible, No. 22446,
$24.95
Inside Xenix;M o. 22445, $22.95
UNIX'M System VPrimer, No. 22404, $19.95
Tricks o/the UNIX Masters, No. 22449,
$24.95

CP/M Bible: The Authoritative Reference

Guide to CP/M, No. 22015, $19.95
Soulo/CP/M: How to use the Hidden Power
of Your CP/M System, No. 22030, $19.95
Ai on the Mac, No. 22447, $21.95
Advanced UNIX Assembly Programmers
Guide, No. 22403, $18.95
.
Using the IBM® PC LAN, o. 22448,

$24.95

800-428-SAMS
In Indiana, call 317-298-5566

SAMS_.J.n

Q

Y
.3.'2__

.Ui.r

Howard W. Sams & Co., Inc.
4300 West 62nd Street
Indianapolis, IN 46268

Phone
Inquiry 115

CP/M® Primer (2nd Edition), No. 22170,

$16.95

Signature

17
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REVIEW FEEDBACK

Get the best of both worlds:
Price and Personalized Service!
PC
PROGRAMMERS
CORNER
Borland
Turbo Pascal.
$ 37
CompuView
Vedit
$130
Vedit+
179
Digital Research
C Basic Camp
(CB-86)
$339
CP/M-86............. 45
Concurrent CP/M
w/ Windows
119
Concurrent 005.... 179
Display Mgr.......... 279
Fortran 77-005
or CP/M
279
Personal Basic....... 99
Emerging Technology
Edix (editor)
$139
Heritage
Smartkey 11+
$ 75
Microsoft
C Compiler
$319
Pascal Comp
199
Basic Comp..
249
Morgan Computing
Prof Basic
$ 79
Treee 86
99
Peter Norton
Norton Util 3.0
$ 59
Supersoft
Fortran
$209
Lifeboat
Lattice Windows $209
Run-C
99
Dr Halo (Graphics). 79
P Mate
159

IBM/PC
SOFTWARE
Alpha Software
Data Bose Mgr II
$179
Anderson Bell
Abstat
$2B9
Arrays, Inc.
Home Acct. +
$ 90
Ashton-Tate
dBase II
Call
dBase III (v. 1.1)
Call
Framework (v. 1.1)
Call
Friday
Call
Centrol Point
Copy II Pc.
$ 34
CompuView
V-Print
$ 99
V-Spell
99
Connecticut Software
Printer Boss NEW v. 5 $ 99

Dow Jones
Market Analyzer
$229
Market Manager +.... 169
Spreadsheet Link....... 179
Ecosoft, Inc.
Microstat.
$239
Enertronia
Energraphics
$219
w/ Plotter Option.
279
Fastware Thor
$245
Financier, Inc.
Financier II
$119
Tax Series................ 105
Fox & Geller
Grafox
$159
dGraph
159
Quickcode (III or II).... 159
Quick Report
159
dUtil (III or II)........
58
FYI
Superfile
$139
FYI 3000.................. 259
Sort Facility
99
Harvard Software
Project Manager
$249
Total Project Mgr
279
Lifetree
Volkswriter Deluxe..... $155
Volkswriter Scientific.. 299
Living Videotext
Think Tank (2S6K)
$119
MOBS
Knowledge Man
$275
Menlo Corp.
In Search
$319
Micropro
Wordstar PraPak
$255
Wordstar 2000
255
Wordstar 2000+
295
Microrim
R-base 4000
$265
R-base Clout (V 2.0)... 159
R-Writer.....
95
Prog Interface.......... 259
Microsoft
Flight Simulator
$ 39
Project 1.01.............. 169
Word 1.15
229
MuMath/MuSimp...... 179
Microstuf
Crosstalk
$ 99
Multimate (V 3.3)
$265
Northwest Analytical
Statpak
$329
Open Systems
Accfg Programs .. eo $379
Peachtree
Acctg Modules
$359
Somno Corp.
Samna Word 111... ..... 329
Satellite Software
Word Perfect w/ Sp... $229
Sensible Designs
d Programmer
$199
Software Arts
TK! Solver
$265

Software Publishing
(PC Jr. Compatible)

PFS: File, Graph
Write, Plan
eo $ 89
PFS: Report.............. 79
PFS: Access, Praof .eo 59
Sorcim
Supercalc III
$249
Star Software Systems
Accfg Portner
$219
Accfg Portner II........ 599
Warner Software
(PC Jr. Compatible)

Desk Organizer
$129
Westminster Software
Pertmaster
Call
... and many more!

Dow Jones
Market Analyzer
$229
Market Manager....... 189
Spreadsheet Link....... 179
Living Videotext
Think Tank
$ 99
Micropro
Pra Pak
$349
Microsoft
Call
Peachtree
Bock to Basics
$149
PeachPak
Series 40 or 80
$229
Software Publishing
PFS: File, Graph,
Report
eo $ 79

CP/M

SOFTWARE
MACINTOSH
CORNER
SOFTWARE
Arrays, Inc.
Home Acct.
$ 69
Creative Solutions
MacForth
$ 99
MacForth II
169
Human Edge Software
Sales, Mgmt
Edge
ea $159
Commun. Edge..... 139
Infocom
Call
Living Videatext
Think Tonk
$ 89
Microsoft
Basic Interp
$ 99
Chart
79
File
139
Multiplan.....
139
Word
139
Sierra On-Line
Frogger
$ 32
Software Publiihing
PFS: File &
Report Combo..... $119
Telos Software
Filevision
$109

APPLE
SOFTWARE
Alpha Software
Apple-IBM
Connection
Arrays, Inc.
l10me Acct. .
FCM
Ashton-Tate

$169
$ 59
79
Call

All prices below are for
8" standard.
Ashton-Tote
dBase II
Call
CompuView
Call

Digital Research
DR Assem & Tools 86. $119
C Basic Comp (CB-80) 289
SPP (86)
149
Display Mgr 80.....
239
Display Mgr 86......... 279
Pascal MT+ 80
199
Pascal MT+ 86
349
PL/186
399
Access Mgr 86.......... 239
Fortran 77 86........... 199
Infocom
All Gomes
Call
Micro Pro
WordStar
$250
Pro-Pak (WS,
MM, 51, 55)
$359
Microsoft
Call
Microstuf
Crasstalk
$ 99
Northwest Analytical
Statpak
$365
Oasis
Word Plus
$110
Punctuation & Style.... 99
Supersoft
Disk Doctor
$ 74

PC SOFTWARE SPECIALS
Enertronics - Energraphia
Interactive, 3-dimensional computer graphics tool. .... $209
w/ Plotter option................................................. 269
Microsoft - Fortran Compiler
Designed specifically for solving numerical problems.
Widely used programming language for scientific and
engineering opplications
$239
MOBS - Knowledge Man
Integrated data mgmt, statistical analysis, spreadsheet,
structured programming language pkg
$269
Optional integrated components:
135
K-Graph
K-Text
99
K-Paint ..
59
K-Mouse
65
~hport

1~

Spectrum Software - Micro-Cap
Microcomputer Circuit Analysis Pragram. A prafessional
design tool created to enhance the productivity of electronics design by providing an interoctive drawing and
simulation system.
$359
Micro-Cap II
695
Micra Logic................................................... 345
Mathematics Series
45
Wadsworth Professional Software - Statpro
Data Analysis Package. Enter, manipulate, transform,
edit and graphically portray data and results
$599
lifetree Software, Inc. - VoIkswriter Scientific
Roman & Greek alphabets and all of the commonly used
scientific and mathematical symbols ond technical characters
available for use. Multiple fonts and typesizes displayed
on the screen exactly as they will print. Typeset oriented
for excellent quality printing
$279
Special prices in effect through July 31, 1985

APPLE!

FRANKLIN
BOARDS

IBM/PC

BOARDS
Memory Chips....... Call

ALS

CPIM Card

$269
119
139

Smarterm 11.
Z-Engine
CCS
7711 Asynch Serial..... $ 99
Microsoft
Saftcard +
$449
Prem Saftcard (liE)..... 295
Microtek
Printer I/F
$ 75
Dumpling -16K...
169
Dumpling-GX.......... 89
Orange Micro
Grappler+
$119
Prometheus
Versacard
$159
Videx
Videaterm VT-602
$249
Ultraterm
249

DISPLAY CARDS
FrederickslPlantronia Colorplus... $389
Hercules
Graphics Board..... $339
Color Board......... 199

MA Systems
PC Peacock
Color Boord........ $249

ParacliH
Modular/Disploy.... 309
Quaclram
Quadcolor I
$199
Quadcolor 11......... 389
leanar
Graphics Master.... $479

PLOTTERS
Arndek
DXY-100
$599
Amplat II
899
Enter
Sweet P Six Shooter... Call
Houston Instruments Call
Panasonic
VP6801P Platter ....... $1375

ASl Research
Six Pak + 64K
(exp 384K, SIP, Clk) .. $265
MegaPlus 64K, (CI/Cal,
SPort, 512K cap
wi Megapok) .......... $269
Megapak 256K upgrade for Megaplus. Call'
BYAD, Inc.
Call
Maynard Electronics
Floppy Drive Cntrlr.... $119
wi Par Part............. 169
wi Ser Part............. 179
Sandstar
Call
Orange Micro
Mr. Chips................. Call
Orchid Technology
"Orchid Blossom" ...... Call
Quadram
Quadboard 64K, (exp
384K, ClklCal, S&P
Parts, Software) ....... $269
Micrafazer Stack Printer
-PIP 8K (exp 512K)
$139
-SIP 8K (exp 64K)
149
-SIS 8K (exp 64K)
149
Quadlink 64K Mem... 385
Other Products ......... Call
Tecmar
Captain's Bd w/64K $299
1st Mate..........
259
2nd Mate................ 2SO
3rd Mate................. 379
XedexlMicrolog
Baby Blue
$325
Baby Blue II
525

MONITORS
Arndek
300A Amber
310A
300 Clr
SOO Clr RGB
600 Clr HR
700 Clr Ultra HR.......
NEC
JB1260-12" Green
JC1216 RGB.....

$149
179
265
385
455
535
$119
429

POUCY,
~
~

Wisconsin residents add 5% for sales tax.
Minimum $4.00 for shipping, handling and insurance
for orders to $200.
For orders aver $200, add 2Y,% for shipping, handling
and insurance.

~
~
~

MODEMS
Hayes
Smartmadem 300...... $209
Smartmadem 1200.... 429
Smartmadem 1200B... 369
Prometheus
Pramadem
$399
Quadram
Quadmodem
$529
US Robotics
Auto-Dial 300/1200 $459
S-l00 Modem
349
Password................. 325
Zoam Telephonics
Netwarker wla SW ... $109

DISK DRIVES

This is only a sample of the nearly 10,000
products we carry. If you're interested in
something not listed, PLEASE CALL!
~

PGS
HX12 RGB Clr
$489
MAX 12E
179
SR12 (690 x 480 Res)
639
Doubler Card........... 175
Quadram
Quadchrame
$489
Quadchrame II......... 429
Amberchrame
175
Quadscreen HiRes
1449
Sonyo
811212" HR Green .... $169
Taxan
440
$679
420L
499
425 wi audio
Call
Zenith
135 (RG8 or camp)
$499
136
669
Others
Call

For cash prepayment of orders $200 or mare, add
ONLY 2"10 for shipping, handling and insurance.
Prices are subject to change without notice.
All items subject to availability.
BYAD 07B5

CDC 1800
$159
Corvus Hd.............. Call
Davong Hd
Call

~~m~jfiaBax

Call

Maynard Electronics
Maynstream: Portable back-up for HD
System 60 (incl
1 cntrlr cd)........ $1695

Mountain, Inc.
FileSafe Combo
DiskITape Pack for
the IBM PC or XT.. ... Call
Tall Grass
For Wisconsin customers Call
Tandon TM-100-2 ...... Call

PRINTERS
C. ltoh Electronics, Inc.
Starwriter
FlO-40P (40cps)
$999
A10-20S (2Ocps)
529
Diablo
630 ECS
Call
Epson
Call
NEc..
Call
Okidata 82-93
Call
Quadram
Quadjet
Call
Star Micronics....
Call
Teletex n014
$399
... and much more.

DISKETTES
3M, Maxell, Verbatim
Ultra Magnetics...... Call

MISC.
Alpha-Delta "MACC 8"
Surge Protector ........ $ 69
Computer Acceaoriel
Power Directors
P2 Mtr Base
$109
P121BM PC
145
P22 Stand Alane.. 75
Electronic
Protection Devices
Leman I EC 1..
$ 38
Lime I EC II
55
Orange I EC IV........ 75

Hauppage
8087 wla software .... $149
80B7 wi software...... 255
80287 AT Chip w/a.... 289
Other Products ......... Call
Kensington
Masterpiece
$109
Keytronic
KB 5150
$169
KB 5151...
173
KB 5151 Dvorak........ 173
Mouse Systems
PC Mouse
$159
Touchtone Technology
Tauchtane II
(PC Keypad)
$169
Versa Computing
VersaWriter
$239
WICO
$ 39
Joysticks (Ap)

PC'r

ACCESSORIES
KeyTronic
KB 51SO Jr
$169
KB 5151 Jr
173
KB 5149 (Numeric
Keypad)............. 89
Legacy
Legacy I
$239
Legacy 11.............. 479
Quadram
Quad Jr
Exp Chassis ......... $529
Quod Jr Exp Mem
(for Chassis)......... $219
Quadmem Jr 128K. Call
Tecmar
Jr. Captain
(128K,C,P)
$319
Jr Wave (64K exp). 259
Jr 2nd Mate
(No Mem,C,P)...... 129
Jr Cadet (64K exp
for Jr Captain) ..... 169

For assistance in
determining your needs
use our technical line~
WI!! will be happy to
provide full support.

WE WELCOME,
~

Visa, MasterCharge and American Express. (No charge for credit cards.)
Corporate, government, educational or volume purchasers, please ask for special accounts
desk for additional discount.
.
~ COD (Add $2.00 per box/parcel. Cash or certified check required.)
• Checks. (Allow 1-2 weeks for clearing.)
~

INTERNATIONAL POUCY,
We welcome foreign orders. Shipping and handling charges per order are actual shipping costs
plus $SO. intematianal handling fee. Canadian orders - please call.

WORKING HOURS,
Monday-Friday 8:30-6:00 • Saturday 10:00-2:00 • Central Time

Technical Support/Customer Service/Order Status: Call (715) 848-1374
Inquiry 267 for Hardware. Inquiry 268 for Software. Inquiry 269 for July Specials.

ORYX' SYSTEMS, INC.
CRAFTSMEN OF THE NEW TECHNOLOGY

1 800 826-1589
WlSc~:~ I

800 472-3535

INT'L TELEX: 260101 ORYX SYS WAU
425 First Street • P.O. Box 1961
Wausau, Wisconsin 54401

erne
COMPUTING AT CHAOS MANOR:
COME TO THE FAIRE

b~ lerr~

............. 309

Pournelle

CHAOS MANOR MAIL

conducted

b~ lerr~

Pournelle

338

BYTE WEST COAST: SNOBOL AND ICON

b~

Ezra Shapiro. .

BYTE

b~

U. K.:

. ... 34\

STARLIT SPECTRUM

Dick Pountain.

.

353

BYTE JAPAN: PERIPHERALS.
CHIPS. AND NEW COMPUTERS

b~

William Raike

363

ACCORDING TO WEBSTER: START-UP

b~

Bruce Webster. . . . . . . . . . . . .

. . 367

MATHEMATICAL RECREATIONS: PARSING
AND SOLNING LINEAR EQUATIONS

b~

Robert T Kurosaka . . . . . .

. . 385

CIRCUIT CELLAR FEEDBACK

conducted

b~

Steve Ciarcia .....•......... 391

BYTELINES

conducted

b~

Sol Libes

393

The renovation at Chaos Manor is nearing completion. but it was still chaotic
enough for Jerry to spend much of his time on the road. making visits to the
Stride Faire. 'Texas Instruments. and the MacFaire. At the Stride Faire he had
a chance to meet Niklaus Wirth; at the MacFaire he discovered that the flood
of software for the Macintosh has finally begun. In addition to his travels. he
also spent some time answering readers' letters.
On the West Coast this month. Ezra Shapiro. BYTE's West Coast bureau chief.
talked to Ralph Griswold about SNOBOL4 and his new language. Icon.
Dick Pountain reports from London on Andrew Hollis's Ormada Observatory
in northern England and on the application of the Sinclair Spectrum microcomputer in measuring the brightness of celestial objects.
From Japan. Bill Raike reports on the Silver-Reed EB50. Fujitsu's new erasable
optical-disc technology. the ongoing battle of memory chips in that country.
and on two new personal computers.
This month sees the debut of a new column. According to Webster is another
vehicle that will let us provide informed commentary on new products. This
column. taken in conjunction with Computing at Chaos Manor. will help us
better cover the many products that are appearing on the market. The author.
Bruce Webster. knows the computer industry. His introductory column deals
largely with Macintosh products.
In Mathematical Recreations. Bob Kurosaka presents a BASIC program that
turns a system of equations into something a computer can deal with.
And finally. Steve Ciarcia provides a brief sampling. in Circuit Cellar Feedback. of the numerous letters he receives each month. and Sol Libes offers
more news and speculation on the personal computing industry in BYTELINES.
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helps save time, money and cut frustrations. Compare, evaluate, and find products.
Free L't era ture - compare Pdt
ro uc s

SERVICES

• Progrllllmer'IRefelTllLiit • De.ler'llnquire
I
• Com,.re PnMIuclJ
• Newsletter
Evaluate products Compare compelltors Learn aboul new alternallves One free call
· Htl,tind. Pu.'i,her
• RIlIllOnler
brings Informallon on lust about any programming need Ask for any "Pack.I" or
• Er.IUltion Literlblre tree
• Over 700 products' Addon Packet" DADA. Modula 0 "AI 0 BASIC o''C'' 0 COBOL 0 Ed,tors
• BUll£l1N80ARO· 7PM to 7AIU17·.26-4OI6
0 FORTH oFORTRAN 0 PASCAL 0 UNIXIPC or oOebuggers. Linkers. etc

~
SMALL TALK for PCDOS "Methods" has objects,
windows browser
inspecto;.
PCDOS $239

"';iili[,r"'lm~!!m#uIJJ

~

1i·1;n;t1~",mnIUrl:J

ExpertLiSP -Interpreter: Common
LISP syntax, lexical scoping, toolbox,
graphics. Native code COMPILER.
512K MAC $465
ExpertEASE" Expert system tool.
Develop by describing examples of
how you decide.
PC DOS $625
EXSYS - Expert System building
tool. Full RAM, Probability, Why,
serious, files
PCDOS $275
GC LISP - "COMMON LISP", Help,
tutorial, co-routines, compiled
functions, thorough. PCDOS Call
INSIGHT 1 - Expert Sys. Dev't,
decent
PCDOS $ 95
M Prolog - full, rich, separate
work spaces.
MSDOS $725
PROLOG-86 - Learn fast, Standard, tutorials, samples of Natural
Language, Exp. Sys. MSDOS $125
TLC LISP - "L1SP-machine"-like,
all RAM, classes, turtle graphics
8087.
CP/M-86, MSDOS $235
• •
• • • •• • ,

C Terp Interpreter by Gimbel,
full K&R, .OBJ and ASM interface,
8087.
MSDOS $275
INSTANT C - Interactive development - Edit, Source Debug, run.
Edit to Run" 3 Secs MSDOS $445
"INTRODUCING C" -Interactive
C to learn fast. 500 page tutorial,
examples, graphics. PCDOS $ 95
MEGAMAX C - native Macintosh
has fast compile, tight code, K&R.
toolkit, .OBJ, DisASM MAC $275
Wizard C - Lattice C compatible, full
sys. [[ [ syntax, lint included, fast,
lib. source.
MSDOS $450

MacFORTRAN - full '77, '66 option,
toolbox, debugger, 128K or 512K,
ASM-out option
MAC $375
RM/Fortran _Full '77, BIG ARRAYS,
8087, optimize, back trace,
debug.
MSDOS $525

~

~

OUR
PRICE
MSOOS C86-8087, reliable
call
Instant C-Inter., fast. full
445
lattice C- the standard
call
Microsott C3.0 - new
279
Williams -debugger, tast
call
Wizard C- full, fast
450
CPM80 - EcoPlus C-faster, SlR 275
BOS C- solid value
125
MACINTOSH Hippo II
375
Megamax - optimizer, full
275
Consulalf's MAC C, toolkit
395
Compare, evaluate, consider other Cs

~

Ea

MSOOS
Macintosh COBOl- Full
MAC
MBP-lev II, native, screen MSOOS
Micro Focus Prof - Full
PCOOS
Microsott -lev II, no royal MSOOS
Ryan McFarland - portable MSOOS
Ask about program generators.

RUNS ON
BASCOM·86· MicroSott
8086 279
CB-86 - ORI
CPM86 419
Data Manager-full source MSOOS 325
CAOSAM-FuIlBtree, source MSOOS 150
InfoREPORTER-muI1iflIe PCOOS 115
Prof. Basic-Inter, debug PCDns 89
SCREEN SCULPTOR
PCOUS 11 ~
TRUE BASIC -ANSI
PCOOS 125
Ask about ISAM, olt1er OOdons for BASIC

IMM(;J
ALL PROOUCTS . We carry 700 products
10rMSOOS, CP/M B6, CP/M 80. Macintosh and key products for other
micros.
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ASSEMBLER - ask about FASM-86
($95), ED/ASM ($95) - both are
fast, compatible, or MASM
($125), improvements.
BetterBASIC all RAM, modules,
structure. BASICA-like PCDOS $185
SNOBOL 4 + - great for strings,
patterns.
CPM86, MSDOS $ 85

APPLICATION TOOLKIT by Shaw"
Complete: ISAM, Screen, Overlay
mgnt, report gen, Strings, String
math. Source. CPM, MSDOS $475 ~
BASIC DEVELOPMENT SYSTEMCOMMUNICATIONS by Greenleaf
(BDS) for BASICA; Adds Renum,
($159) or Software horizons ($139)
crossref, compress. PCDOS $115
includes Modem7, interrupts, etc.
Source. Ask for Greenleaf demo.
CODESIFTER - Execution PROFILER. Spot bottlenecks. Symbolic,
C SHARP Realtime Toolkit - well
automatic.
PCDOS $109
supported, thorough, portable, obJects, state sys. Source MANY $600 FASTER C - Lattice users eliminate
Link step. Normal 27 seconds. Faster
C Index + - full B+Tree, variable
MSDOS $ 95
C in 13 sec.
length fields. Source, no
royalties.
MSDOS $369 PLlNK-86 for Overlays, most lang.,
segment control.
MSDOS $325
PC/LINT - Small, big model. Batch
option. Lattice, C86 MSDOS $ 95 PS MAKE by Unipress -Interactive or
I batch. Full MAKE.
MSDOS $129

BRIEF Programmer's Editor - undo,
windows, reconfigurable, macro
programs, powerful. PCDOS $195
VEDIT - well liked, macros, buffers,
CPM-80-86, MSDOS, PCDOS $119

"C" LANGUAGE

Ask about Microsoft, Supersoft, others.
~

BRIEF -Intuitive, flexible
CScreen with source
Epsilon -like EMACS
FINAL WORD-for manuals
PMATE - powerful
VEOIT -full, liked
XTC - multitasking

HW
Dig. Res-decent

"·':(dilJ3j·':li'Ji J1 ii

OUR
RUNS ON PRICE
PCDOS 195
86/80 75
PCOOS 195
86/80 215
8086 185
86/80 119
PCOOS 95

525
1850
885
call
500
695

GRAPHICS Halo for Turbo PASCAl MSOOS
GRAPHMATIC - 3D, FTN, PAS
PCOOS
MuitiHAlO -fast,full-alilang.
PCOOS
File MGNT: BTrieve-alllang.
MSOOS
Clndex + - source, no royal
86180
CTree· source. no royal
ALL
dBC ISAM by lattice
8086
dB VISTA - "Network" Structure MSOOS
PHACT - up under UNIX, addons MSOOS
OTHER: CUtilities by Essential
MSOOS
Greenleaf - 200 +
MSOOS
SOFT Rorizons· Blocks I
PCOOS
SCREEN CURSES by lattice
PCOOS
MetaWINOOW - icons, clip
PCOOS
PANEL- many lang. term
MSOOS
ProScreen· windows. source
PCOOS
Turbo V - Greenleaf C. fast
PCOOS
WindOWS for C
II1S00S

Call for acatalog, literature, and solid value

800-421-8006
THE PROGRAMMER'S SHOPTM
Visa

128-B Rockland Street. Hanover. MA 02339
Mass 800·442-8070 or 617·826·7531
MasterCard

8517

14.];li;',,:,
95
125
220
215
369
369
229
465
225
129
159
139
125
139
249
415
159
175

MS FORTRAN-86 . Impr.
DR Fortran·86· full '77
PolyFORTRAN-XREF, Xtract

OUR
RUNS ON PRICE
MSOOS 239
B086 249
PCOOS 165

mmmmmttm
Advanced Trace 86· Symbolic
Assembler &Toois-ORI
Atron Debugger for lanice
CHelper: OIFF, xref, more
COOESMITH-B6· debug
MacASM -lull, fast, tools
MBP Cobol-86 - fast
MicroProlog - improved
Micro: SubMATH - FORTRAN full
Microsott MASM-86
Multilink - Mi~itasking
PC FORTH· well liked
Pfinish - Profile by routine
PFIX-86 Debugger
Pl1-B6
Polylibrarian -thorough
PolyMAKE
TRACE86 debugger ASM
ZAP Communications-VT100.
TEK4010. fullxfer

PCOOS
B086
PCOOS
86180
PCOOS
MAC
8086
MSOOS
86/80
MSOOS
PCOOS
MSOOS
MSOOS
MSOOS
8086
MSOOS
PCOOS
MSOOS

149
159
395
135
129
115
885
185
250
125
265
219
345
169
495
95
95
115

PCOOS 65

Note All pllces subJect to change Without notice
Mention thiS ad Some pllces are specials
Ask about COD and POs. All formats available
UNIX is atrademark of Bell labs.
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Come to the Faire
The Stride Faire
Niklaus Wirth
Micro Modula-2
The Nod
ScenicWriter
Lilith CAD System
The MacFaire
MegaMac
Mac Software Galore

BY JERRY POURNELLE

've just been upstair~ to look at my
new office suite. The floors are still
bare plywood, the electricity isn't
hooked up, and the windows haven't been
installed; but the walls are up, the ceiling
beams are in, and I can see what it's going
to look like. It's magnificent. Of course, it's
not done. Half the house is folded into the
other half, I'm still crammed into the living
room, and everything I own is in boxes. One
more month. Sigh.
Fortunately, I was able to spend a good
part of my time away from home. While the
contractors drove our housekeeper. my
staff, and my wife nbarly out of their minds,
I was able to get to the Stride Faire, visit
'Texas Instruments in both Dallas and Austin,
and go to the MacFaire in San Francisco.
Clever. no?

I

STRIDE

Jerry Pournelle holds a doctorate in
psychology and is a science-fiction
writer who also earns a comfortable
living writing about computers
present and future

FAIRE

I still think of it as the Sage Faire, but they
can call it anything they want to: it's one of
my favorite computer shows, and this year
there was a special treat. Thanks to Stride
Micro I got to have lunch with Niklaus Wirth
of the Swiss Federal Institute of 'Technology
in Zurich, one of the genuine heroes of the
computer revolution. I'm not usually at a
loss for words, but when he told me he
reads these columns I think I actually stammered a bit.
In my judgment. Stride Micro is still the
leading outfit developing low-cost usable
micro systems based on the Motorola
68000 chip family.
I now have a problem: longtime readers
know what I mean by "chip family." Newer
readers won't. and why should they? I'll take
a moment to explain.
Chip family: the micro is built around the
"computer on a chip:' At the heart of any
micro is a single chip called the central processing unit (CPU). There are four main families of microcomputer chips: the 8088,
8086, 80186, 80286 family from the Intel
Corporation used in PClones and upgrades;
the Motorola 6500, 68000, 68010, 68020

family used in Apple and Stride computers,
etc.; National S~miconductor's 32016 and
32032 family which has yet to be adopted
by a major manufacturer; and the Zilog Z80,
which dominated the 8-bit market (I'm
writing this on zeke II. a CompuPro Z80) but
whose upgrade, Z8000, has yet to catch on.
Now back to the 68000 family. Stride continues to stay on top of new developments
in computer hardware. The new Stride machines are built around the VME bus and
are designed with upgrades in mind; when
superchips such as the 68020 and beyond
become common, Stride will be right there.
Stride does have a rival. Pinnacle Systems.
So far I haven't seen any Pinnacle equipment. but people I trust. including Carl
Helmers, have been impressed. One day
perhaps I'll do some comparisons; meanwhile, the 68000 machines get more useful
and more powerful all the time. Now that
256K-byte chip's are available in quantities,
even the smallest Stride can have 2
megabytes of memory and can run at 12
megahertz. That's fast.

Quo

VADIMUS?

The mainstream of the micro community
still looks as if it's flOWing from Intel and the
8086 family. IBM certainly thinks that's the
mainstream.
Then there's National Semiconductor with
the 32016 (which used to be known as the
16032 and don't ask me why National
changed the name); a lot of knowledgeable
enthusiasts, including Dr. William Godbout.
are highly impressed with its architecture.
A lot of top people ignore the Motorola
68000 family. Even so, it always happens:
when I get among enthusiasts for the
Motorola 68000 chip, and especially when
I get around Stride Micro's president. Rod
Coleman, I begin to wonder. Add Jack
Brown, Motorola engineer and product
manager. and the enthusiasm is catching.
According to Brown, the 68000 is the best
thing in general use, while its follow-on
(continued)
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ARC X turbo

Boord~

CHAOS MANOR

40 % Faster lhen Xl, 640K On Board

CC&C

Had it All

II
••

The Ultimate in Add-an's for
your PC, Fully Comptible
7 Plus

Multifunction Cord. 2
Serial. 1 Parallel Port, 4
Floppy Drives. Clock/
Calendar. Game Port

8 Plus

Multifunction Cord.
(OK-384k)

LDA-1440

High ResolutIOn Le er
Quality Monochrome
Adaper

MGC-720i

Monochrome Graphic
Cord Hercules Type. 12-3 Compo Ible

CGC-640i
MSC-I

Color Grap

IC

Cord

Computer Case
Standard Size Heavy
Duty Steel

MSC-III

Computer Case excellent for ARC X turbo
Boord. 2 LED Indlcotor

IPS-13S

135 Watt SWitching
Power Supply

IPS-200

200 Watt Switching
Power Supply

PBC-064i

Printer Buffer Card 64K.
No software required

FDC-SOOI

Floppy Disk Control
Cord. Up to 4 Drives

Hard Disk

10 MG Byte Microscience or 20 MG Byte
Microscience With
Control Cord

KeyBoard

5151 Compo ible
5150 Compo ible

Panasonic
Floppy Drive

Half Height Floppy Disk
Drive. $105

Quality Enhancement to Rely On

CALIFORNIA
COMPUTER &
COMPONENT, INC.
2001 W. CHESTNUT STREET
ALHAMBRA, CA 91803

Dealer, OEM Inquires Welcome

Call (818)-576-1621
X turbo Boord IS tre trademark of ARC
IBM PC/XT are regIStered trademarks of IBM Corp
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68020 is a better chip "than anything
out there." In fact. the 68020 is faster
than available memory, although
that's changing rapidly. Machines
using the 68020 can economically put
the equivalent of a VAX at every workstation. Brown says Motorola will ship
75.000 of the 68020 chips this year.
Of course, the 68020 will become
cheaper. just as all chips do. Brown
put it this way: "If GM could do what
we in the semiconductor industry can
do. a Cadillac today would cost less
than a thousand dollars. It would also
be about a foot long
The 68020 is very much upwardcompatible with the 68000. and all
68000 programs ought to run in
68020 machines without problems.
As I listened to different speakers
tell of the virtues of the 68000 series,
I kept wondering: Why isn't this the
mainstream? Why hasn't the chip
caught on better in the micro community?
THERE'S THE RUB

I suppose the big problem with the
68000 family has been the operating
system. The only popular one is the
Lisa/Macintosh system developed by
the folks at Apple, and not only are
they not interested in standardization,
they seem to fight it. Apple wants to
sell Apple hardware. It's a policy that
helps IBM more than Apple, but I
don't expect the Apple strategists to
understand that. More on the Macintosh when I get to the MacFaire.
There was also the Fortune- 32 system using UNIX. That never caught
on. Meanwhile, the Sage-introduced
at the same West Coast Computer
Faire as the Fortune-32-came out
with SofTech's p-System as its major
operating system. This tied Sage/
Stride to a company whose marketing
philosophy seemed to me a combination of the worst features from Apple
and AT&T. arrogance, indifference to
customer complaints, and total unwillingness to make any changes. SofTech's attitude seemed to be "We
have this wonderful product. and if
you're too stupid to realize just how
wonderful it is, then you don't deserve
to use it'

Understand, there was much to like
about the p-System. It was too slow,
but at first that wasn't much of a problem because the 68000 chip was so
fast. Later, though, rival hardware got
faster, but the p-System didn't. Indeed, as the rest of the micro world
raced ahead, the p-System didn't.
Meanwhile, Digital Research didn't do
any better with CP/M-68000. I confess
I had thought Digital would develop
CP/M-68K into a new standard compatible with CP/M-86, after which
CP/M would move forward to dominate the 16-bit world as thoroughly
as CP/M-80 dominated the 8-bit micro
universe. Boy, was I ever wrong.
There were a few other rather interesting operating systems, such as the
British-developed Metacomco system,
but none of them really caught on.
Like it or not. the Sage's destiny was
intertwined with the UCSD p-System.
Things may be different now. First.
SofTech has reorganized, and the
SofTech people assure me they've
had a great change of heart. "We
know we acted strangely:' one of their
reps told me at the Stride Faire. "It
really is a good system, though, and
we're working to make it better. We're
working with the users groups, and
we're open to suggestions from anyone:' They've improved their relations
with USUS, the p-System users group.
Another visible sign of their change
of attitude happened three days ago:
an enormous box of Sof1ech products
arrived at Chaos Manor. In the past.
they not only wouldn't send review
copies, they didn't even answer their
mail.
Second, Sof1ech's p-System doesn't
have to stand alone. Modula-2 has
arrived.
VIOLATIONS AND VOLITIONS

I first got interested in Modula-2
through the enthusiasm of Rod Coleman, and my first experiences with
the language were on the Sage II.
Naturally it ran under p-code. The
Modula-2 implementation was developed by Volition Systems of San
Diego. This was a typical start-up company with a small staff and little capi(wntinued)

THE PERSONALCHOICE
OFALL IBMCOMPATIBLES
Facit 4509 has all the benefits of the standard
IBM PC printer. And more.
What benefits?
Different fonts, bold, underline, pin graphics,
etc. With a print quality that can either be
medium resolution one-pass or higher resolution
two-pass (vertical bold).
All the features provided by the IBM/Epson
and Epson RX80 command sets. But with a higher
throughput
How high?
60 full 80-character lines per minute. With
lasting print quality.
For how long?
The printhead lasts over 100,000,000
characters. This equals several years of

nonnal use. The ribbon life is also very long. Ifs
good for over 4,000,000 characters. Part of our
reliability plan.
What reliability plan?
Like all Facit printers, every 4509 is subjected to
rigorous pre-delivery tests and quality control.
Pound for pound, we use more metal in our
designs than other makes. This is true for
every PC printer in the Facit family.
What Foot family?
A family of PC printers that meets your
requirements. Whatever they may be. At highly
competitive prices.
~ How competitive?
Find out.from your nearest Facit
representative.

Printer
Perfect T

'IBM is a trademark of International
Business Machines Corporation.

FACIT
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Head Office: Facit AB, 5-17291 Sundbyberg. Sweden. Phone: (8) 7643000. USA: Facit Inc. P.O. Box 334, Merrimack. NH 03054. Phone: (603) 424-8000
AUSTRALIA: EAI Electronics Associates Pty Ltd., 427-3322. AUSTRIA: Ericsson Information Systems GmbH, 0222-613641. BELGIUM: Ericsson S.A., 02-2438211.
CANADA: Facit Canada Inc., 416-821-9400. CYPRUS: LBM (Lillytos) Ltd 5164634. DENMARK: Facit AlS, 02-922400. FINLAND: OY Facit, 90-42021. FRANCE: Facit
S.A.,1-7807117. GREAT BRITAIN: Facit, 0634-401721. GREECE: Computer Application Co., Ltd., 01-6719722. HONGKONG: Gilman & Co. Ltd., 5-7909555.
ICELAND: Gisli). Johnsen HF, 354-173111. INDIA: Forbes Forbes Campbell & Co. Ltd., 22-268081. IRELAND: Memory Ireland Computers Ltd., 1-989733. ITALY: Facit
Data Products S.p.A., 039-636331., JAPAN: Electrolux Oapan) Ltd., 03-479-34H. THE NETHERLANDS: Ericsson Information Systems B.V., 03480-70911. NEW
ZEALAND: McLean Information Technology Ltd., 501-801, 501-219. NORWAY: Ericsson Information Systems A/S, 02-355820. PORTUGAL: Regisconta Sari, 1-560091.
SINGAPORE: Far East Office Eqpts Pte Ltd., 7458288. SPAIN: Facit, 91-4571111. SWEDEN: Ericsson Information Systems Sverige AB, 08-282860. SWITZERL4ND:
Ericsson Information Systems AG, 01-3919711. USA: Facit Inc., 603-424-8000. WEST GERMANY: Ericsson Information Systems GmbH, 0211-61090.

Inquiry 332

Program Editing with

is More Productive and Less Frustrating
because it will work YOUR way, and BRIEF elegantly integrates:
• A high-level. readable Macro Programming Language - allows full parsing or
syntax analysis.... Complete. unlimited variables. etc.
• Edit multiple files of unlimited size (2 Meg is OK)
• Multiple Windows on screen with different or same file. fragments, etc.
• A bona-fide UNDO stack (up to 300) of all operations: deletions. reading files,
search, translate, more
• Full "regular expression search" - wild cards, complex patterns
• A completely reconfigurable keyboard
• Keystroke macros - for common typing sequences·
• Suspend BRIEF to execute. exit to DOS - run another program (like a compiler.
dir, XREF, DIFF. or DEBUG) then resume BRIEF session
• Compiler-specific support like auto indent. syntax check. compile within BRIEF

~.

AVAILABILlTY:PCDOS.AT.&CompatiblesONLY$195

S-yStiKriS"

Full refund if not satisfied in 30 days
335·8

CALL 800-821-2492

Washington St., Norwell, MA 02061
617-659-1571

PROLOG-86™
Become Familiar in One Evening
Thorough tutorials are designed to help learn the PROLOG language quickly. The interactive PROLOG-86 Interpreter gives immediate feedback. In a few hours you will
begin to feel comfortable with it. In a few days you are likely to know enough to
modify some of the more sophisticated sample programs.

Sample Programs are Included like:

• an EXPERT SYSTEM
• a NATURAL LANGUAGE INTERFACE
(it generates

a dBASEiI "DISPLAY" command)

• a GAM E (it takes less than 1 page of PROLOG-86)
PROTOTYPE Ideas and Applications aUICKLY
1 or 2 pages of PROLOG is often equivalent to 10 or 15 pages in "C" or PASCAL. It is a
different way of thinking.
Describe the FACTS and RULES without concern for what the computer will have to
do. Maybe you will rewrite in another programming language when you are done.
Programming Experience is not required but a logical mind is. PROLOG-86 supports
the de facto STANDARD - in "Programming in Prolog" by Clocksin & Mellish.

AVAILABILITY:

PROLOG·86 runs on MSDOS, PCDOS or'" CPM-86
machines. We provide most formats. The price of PROLOG-86 is only $125.

Only

$125.
Full refund if not
satisfied during
first 30 days.
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~

335-8 Washington St.,
Norwell, Mass. 02061
617-659-1571

800·821·2492

CHAOS MANOR

tal; everyone worked in hopes of
developing a best-selling product. It
was likely that they'd do that. They
were sharp troops, and many of Volition's people came from the University of California at San Diego and had
thus worked on UCSD Pascal. from
which grew the UCSD p-code that
later became Sof1ech's p-code.
The best introduction to Modula-2
I've yet encountered was the Volition
Modula-2 documentation. That was
written by Richard Gleaves (generally called Glitch) and has since been
published by Springer-Verlag. Alas, it
isn't a beginner's book; it assumes
you know something about programming in general and Pascal in particular. However. if you like Pascal. get
Glitch's book; it will probably make a
Modula-2 convert of you, and at the
least it will show how easily Pascal
programmers can learn Modula-2.
After Volition's people developed
the p-System's Modula-2 compiler,
they set to work on a native-code
compiler for the 68000 chip. This was
a product sorely needed, and the first
company to bring out a reasonably
bug-free compiler would get big sales.
They might not do quite as well as
Borland International did selling
Thrbo Pascal. but the potential market
was large and growing.
Alas, Volition didn't focus its effort.
Moreover, as often happens in small
start-up companies, personality conflicts developed. Some of the original
founders went away to work elsewhere. They retained ownership rights
and promises that when Volition
struck it rich they'd be paid for back
salaries owed. Meanwhile, those who
remained to work on the compiler
were working for little to no pay.
This went on far too long. When the
compiler was not quite finished,
things came apart. Tensions had
already developed between those
who had left and those who stayed
behind. Once the compiler was in
sight. the tensions worsened. Reorganizations were announced. Proxy
fights developed. The management
team changed. Equipment was sold
off. Volition went from healthy to
(continued)
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We've built a powerful
engineering and technical team
• 'S.'::.~~7L."'2... ~~~~I~~~
here at Hayes. It's been our
.~ • ~
~,
strength and the reason for our
/.
success from the very beginning. Our
_ ....~~
focus has been on recruiting ahd developing ,
the talent it takes to do'more than nkrely
compete. but to leacVThe res It has beet1·(s~cc~s~
story few in the industrv«a,
qtlal.
~
.;" .". •••
,/",
For those of you who have-seardied far an ~de
•
for just such an environment. where talent is provided"" ...
the freedom and encour~emertfto grow, then perha~· "•• "
..
it's time to take a good, hard look at Hayes, with en> .rtunif!es ' . 0 0
in both San Frandsco'>ana. i\,danta. There's a futuie· it."o ..
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ENGINEERS
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HARDWARE/SOF-TW RE DESIGN ~GlNE~
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MANUFACTURINGITEST ENGINEERS
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QUALITY/RELIABILITY ENGINEERS
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Interested, qualified candidates should forward a
confidential resume to: Hayes Microcomputer
Products. Inc.. Dept. 92-164. P.O. Box 105203.
Atlanta. GA 30348 An Equal Opportunity
Employer, M/F.
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Dynatech Dealers
STATE

CITY

STORE NAME

CHAOS MANOR
PHONE

DECATUR
SEQUENTIAL SYSTEMS/COMPUTER COTTAGE
205/355-4583
ANCHORAGE
ALASKA MICROSYSTEMS
907/562-3900
NOME
GOLD RUSH BUSINESS & ELECTRONIC EQUIPT_
907/443-5111
PHOENIX
STEWART TECHNOLOGIES
602/274-0124
ARIZONA
SCOTTSDALE
DAYZ SYSTEMS INC602/990-7276
LITTLE ROCK
ENTRE COMPUTER CENTER
501/224-7770
ARKANSAS
CULVER CITY
ELECTRONIC TRADING POST
213/391-6763
CALIFORNIA
EL CAJON
COMPUTER KONTROL
619/448-9240
HUNTINGTON BEACH WEH COMPUTERS
714/969-2225
LAWNDALE
STRICTLY SOFTWARE
213/970-1242
MILL VALLEY
COMPUTERTIME
415/383-8800
RIVERSIDE
COMPUTER KINGDOM
7141787-1142
SAN DIEGO
ALLEN MICROCOMPUTER SERVICES
619/450-0810
SAN FRANCISCO
COMPUTERTIME
415/397-6776
SAN FRANCISCO
EXPRESS COMPUTER SUPPLIES
415/864-3026
SAN RAFAEL
COMPUTERTIME
415/459-8080
PC LAND
408/438-5971
SCOTTS VALLEY
VENTURA
ENTRE COMPUTER CENTER
805/658-0355
ENGLEWOOD
DATA SPECIALTIES
3031761-5763
COLORADO
ORLANDO
G_M_1. DISTRIBUTORS
305/894-3354
FLORIDA
CLARKSTON
PEACHTREE MICROSYSTEMS
4041292-8050
GEORGIA
AIEA
PEARL CITY COMPUTERS
808/486-4848
HAWAIl
HILO
THE COMPUTER STORE
808/969-1166
6181797-6640
GRANITE CITY
METRO CONNECTION
ILLINOIS
PEKIN
ILLINOIS VALLEY COMPUTER
309/346-5181
SCHAUMBURG
DIEHL OFFICE PRODUCTS
312/885-0008
COMPUTER CORNER
219/493-6505
FORT WAYNE
INDIANA
INDIANAPOLIS
HEALTH CARE SYSTEMS INC317/844-5960
SOUTH BEND
COMPUTER ASSOCIATES
219/232-7921
DES MOINES
COMPUTER EMPORIUM
515/224-1992
IOWA
DES MOINES
THE COMPUTER SUPPLY STORE
515/288-6668
WATERLOO
DHEIN'S TRUE VALUE
3191236-3861
ELLINWOOD
GENESYS SYSTEMS
316/564-3636
KANSAS
LENEXA
MIDWEST COMPUTER ASSOCIATES
913/541-0001
BOWLING GREEN
COMPUTER MARKET
5021782-9466
KENTUCKY
LOUISVILLE
COMPUTER EMPORIUM
502/589-1258
MAINE
PORTLAND
ENTRE COMPUTER CENTER
2071772-3622
MASSACHUSETTS FITCHBURG
HYLAND/RICE SYSTEMS
617/342-9707
NORTHBORO
MAIN STREET COMPUTERS
617/393-3151
FREMONT
POS ELECTRONIC BUSINESS SYSTEMS
616/924-0310
MICHIGAN
GRAND BLANC
COMPUTER CONTACT
313/694-3740
GRAND RAPIDS
ADVANCED INFORMATION SYSTEMS
616/243-1312
WARREN
COMMAND COMPUTER SYSTEMS INC.
313/573-8130
MINNEAPOLIS
ON LINE INTERNATIONAL
612/888-4444
MINNESOTA
MINNEAPOLIS
UNITED ELECTRIC
612/338-1915
816/891-6512
KANSAS CITY
TOTAL SOFTWARE INCMISSOURI
HELENA
MSD COMPUTER SUPPLY
8001752-3752
MONTANA
NEVADA
LAS VEGAS
AMERICAN OFFICE EQUIPMENT
7021737-1510
LAS VEGAS
COYOTE PRODUCTS
702/870-4138
RENO
HARRY'S BUSINESS MACHINES
702/322-4559
NEW JERSEY
ENGLISHTOWN
CMI (COMPUTER MADNESS)
2011462-9696
HACKENSACK
MICROMED
2011487-0919
NEW MEXICO
ALBUQUERQUE
OMEGA BUSINESS PRODUCTS
505/883-4545
NORTH CAROLINA ASHEVILLE
COMPUTER AID/MICRO MASTERS
704/658-2795
WILMINGTON
COMPUTER E'S
9191799-0327
CHILLICOTHE
THE CHILLICOTHE COMPUTER STORE
614/774-6565
OHIO
COLUMBUS
ON.LINE COMPUTER CENTER
614/895-7747
THE BLUE CHIP COMPUTER
513/299-4594
DAYTON
GREENVILLE
HOWELL'S COMPUTER CENTER
513/548-3326
LIMA
LIMA BUSINESS MACHINES
419/224-3746
SANDUSKY
DATA DIMENSIONS INC419/625-2232
ADA
ADA TYPEWRITER SUPPLY
405/332-5588
OKLAHOMA
KAW CITY
PROCESS INC405/269-2552
MUSKOGEE
DIGITAL COMPUTER SYSTEMS
918/687-3161
OKLAHOMA CITY
COMPUTER SOFTWARE CENTER
405/632-6007
PIEDMONT
COMCON SYSTEMS INC405/373-3210
CORVALLIS
OSU BOOKSTORE INC5031754-4323
OREGON
PENNSYLVANIA
EBENSBURG
INFOCON CORPORATION
814/472-6066
FT WASHINGTON
SAFEGUARD BUSINESS SYSTEMS, INC800/528-7100
FT_ WASHINGTON
SAFEGUARD BUSINESS SYSTEMS. INC.
800/528-7300
KULPSVILLE
COMPUTERS FOR THE PROFESSIONAL
215/362-1888
SOUTH DAKOTA
HOWARD
RESEARCH DATA SYSTEMS
605/772-5229
TENNESSEE
CHATTANOOGA
COMPUTER CONNECTION
615/892-3253
MEMPHis
MICROAGE COMPUTER STORE
9011722-8280
NASHVILLE
COMPUTER SHOPPE
615/366-3810
TEXAS
DALLAS
MP SYSTEMS
214/385-8885
DENTON
RADIO SHACK ASSOCIATES
817/383-2631
DUMAS
THE UNLAUB COMPANY OF TEXAS
806/935-7492
FT WORTH
GEORGE DOWLING ASSOCIATES
817/654-5404
HOUSTON
SOUTHWEST COMPUTER SUPPLIES
713/890-1025
HOUSTON
TYNER AND ASSOCIATES
713/988-8560
HURST
TAYLOR COMPUTER PRODUCTS
817/284-5251
McALLEN
ADVANCED SYSTEM TECHNIQUES
512/682-2372
MONCHACA
RESPONSE TECHNOLOGY INC5121280-1183
ODESSA
THE COMPUTER DIVISION OF 1.C-1.
915/563-1108
PARIS
BUSINESS SYSTEMS
2141785-0041
SAN ANGELO
D I SYSTEMS
915/949-9922
SAN ANTONIO
COMPUTER & BUSINESS SUPPLIES
5121226-8188
OREM
COM-TEL COMPUTER
801/224-8887
UTAH
VERMONT
MANCHESTER CENTER COMPUTER SUPPLIES INTERNATIONAL
802/447-2186
RICHMOND
FIRST STEP COMPUTERS
804/320-6496
VIRGINIA
WASHINGTON
RICHLAND
ALPHA COMPUTER CENTER
509/943-5608
SPOKANE
NOVA SYSTEMS
509/922-6565
WISCONSIN
MILWAUKEE
APPLIED DATA SYSTEMS CORPORATION
414/276-5585
Dynatech Computer Power. Inc .. was formed as the result of the acquisition and merger of RKS Industries. Inc ..
and Dymarc Industries by Dynatech International, Inc.
ALABAMA
ALASKA

struggling to near death_
Meanwhile. a few test versions of
the compiler drifted about the micro
community. One landed in the hands
of Erik Smith of Scenic Computer Systems Corporation. a firm you'lI hear
more about shortly. Erik cleaned up
most of the remaining bugs and
worked on the documents_ His improved version went to Stride Micro.
The Stride people did some more
work. with the result that they have,
in house, a Modula-2 compiler that
works splendidly with the Stride computers; works so well. in fact that
Stride wrote their 68000 assembly
language in Modula-2.
The Volition Modula-2 compiler
uses the p-System for the editor and
file manager, and the compiler runs
under the p-System; but once you
have compiled the file, it is a true
native-code program that has only
minimal interface with the p-System.
Volition Modula-2 programs don't
have the 64K-byte limit on code size
that p-System programs have; and
they're very fast compared to p-code.
The new Stride Micro computer systems have great graphics capabilities_
Stride now uses Wyse terminals, and
they've done nearly incredible things.
They can repaint a screen instantly.
faster than leke II manages with
memory-mapped video_ The nice part
is that Modula-2 is very nearly the
perfect language for exploiting
Stride's graphics. It is also a great
language in which to develop a text
editor. I've got a couple of colleagues
working on doing just that. So. I
suspect does Stride.
Moreover, Modula-2 was explicitly
designed as a language you can use
to write an operating system_ After
Niklaus Wirth wrote Pascal. he spent
a sabbatical year at the Xerox Palo
Alto Research Center (PARC). Alan
Kay was also at PARe. Much of the
Macintosh operating system is no
more than an implementation of Kay's
ideas. Wirth left PARC with many of
those ideas and went home to Zurich
to write Modula-2. As a consequence,
the Modula-2 operating system
strongly resembles the Mac·s. A
(continued)
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Modula-2 operating system for the
Stride could have most of the better
features of the Macintosh without the
limitations.
So far there's no Modula-2 operating system for the Sage, but that will
change. Meanwhile, I did see demonstrations of Volition Modula-2 programs working within the p-System,

and they were fast. The Stride, unlike
the Macintosh, can handle lots of
memory, extra disk drives, tape backups, and the other peripherals one expects microcomputers routinely to
make use of. I'd already thought that
Modula-2 and the Sage, oops, Stride
Micro machines were made for each
other; seeing what they'd done using
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~
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the Volition compiler, I was absolutely sure of it.
ARBITRATION, ANYONE?

There was one big problem. The Volition compiler was all tied up in lawsuits and acrimony. There was no way
any publisher could get an unclouded
license to market it.
I'd heard bits and pieces of the Volition controversy before going to Reno
for the Stride Faire. It had seemed unfortunate; but now that I'd seen the
compiler working on a Stride, it was
tragic. Stride was arranging to trade
my Sage IV for a Stride 440-but they
couldn't let me have the Modula-2
compiler.
Representatives from most of the
major factions in the Volition dispute
were present at the Faire. It wasn't
hard to get each to give his version
of the problem. When I'd heard them
aiL I wanted to cry. We had here a
classic case of a failure to communicate, with serious complications
caused by an awful lot of wounded
pride.
Certain facts stood out. First: there
were no villains here. Sure, each side
could persuade itself that the othersor at least one of the others-was a
villain, but objectively it just wasn't
true.
More important. though, from what
each told me he wanted, it was obvious they aren't even very far apart.
It may well be that their lawyers have
made needless claims-lawyers tend
to do that-but from what the principals to the dispute told me, they'd all
be better off if they all lost. That is: if
in order to get the compiler on the
market they agreed that each side
would get no more than the other was
willing to concede, and some random
strange;, or the government. took all
the rest. all of the factions would still
be better off than they are now. The
potential sales of the compiler-provided that it gets out there while it has
a chance to grab some market shareare large, while the potential return
from liquidating the company is small.
The image I get is a farm: the goose
is dead, but there's one unhatched
(continued)
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Many of the language's
limits were imposed
by the machinery
Wirth had available,
and they might
be changed in
later revisions.
egg. All the heirs to the farm are
standing in the nest fighting with
sledgehammers.
It seemed a perfect situation for arbitration. I spent a good part of my
time at the Stride Faire trying to persuade all parties of that. Now, it's a
truism that the best way to make
enemies is to stick your nose in other
people's quarrels-but damn all. this
isn't just their fight. Anyone interested
in the future of the 68000 chip family
has an interest in the outcome. As a
result. I not only tried to persuade
them to submit this mess to arbitration, but I even offered to get involved
if that would help. So far no one has
taken my offer; but I do understand
there's a good chance they can come
to sufficient agreement to get the
compiler on the market.
Last-minute flash: it looks like they
have. Stay tuned.
MOSYS

It's almost an embarras de richesses. Until
recently. there wasn't a good operating system for 68000-based computers. Now there are several based
on Modula-2. One that J saw at the
Stride Faire was MOSYS, which comes
from the British. firm Robinson Systems. I've known Brian Kirk, managing director (sort of like president) of
Robinson for some time, and I'm
always astonished at what his people
can accomplish.
MOSYS is a full operating system
and comes with an editor, documentprocessing program, and Modula-2
318
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compiler. You also get quite a lot of
source code. I saw it work on Stride
systems, and I have the documents:
a bit dry but thorough. I anticipate no
problems with MOSYS. A copy will
come with my Stride system; full
report Real Soon Now.
THE MASTER SPEAKS

I liked last year's Faire, but the big attraction for me this year was Dr.
Niklaus Wirth, certainly one of the
most influential leaders of the micro
revolution. On my way to Reno I tried
to imagine what Wirth would be like.
I had a few clues: there's a famous
story about his reply when asked how
to pronounce his name.
"You can call me by name, or you
can call me by value," he is supposed
to have answered. "If you call me by
name, it is 'VIRT.' If you call me by
value, it is 'Worth.' "
I can't confirm that Wirth ever actually said anything like that. I think
I do not know another pun that exploits three languages (German,
English, and Pascal). Certainly the
man I met would have been capable
of it. He has a puckish sense of humor
and speaks excellent English, as does
his wife. Frau Wirth found Reno
fascinating. During lunch she kept
making one-dollar keno bets on
numbers that mathematicians would
find interesting; at last count she was
about $ 50 ahead.
After lunch Dr. Wirth gave a talk on
Modula-2. He said too much for easy
summarization; I expect I'll be cribbing pieces of it for a year. He managed, in a bit more than an hour, to
say more interesting things about
compiler design than I've learned in
five years. I don't find Wirth a good
writer; but he's a fascinating speaker.
Because I am a staunch Modula-2
enthusiast. a number of readers have
asked me, more or less politely. to explain some of the curious aspects of
the language. Why has Wirth done
this? Why has he left that out? After
hearing Wirth's lecture, I can make this
generalization: when Wirth designs a
compiler, there are no "accidents."
There's a good reason for everything
he does.

Wirth begins with a philosophy:
keep it simple. "There should not be
a compiler that takes 100,000 lines of
source code and requires experts and
armies of programmers to maintain.
Such things should not exist." Compilers should be simple and consistent. There should be no surprises.
When Wirth mentions Ada, he grows
contemptuous. "They put in exception
handling. They don't know how to
program."
Of course, not all omissions and inclusions grow out of high philosophy.
"If you are at a university and have
only a few students to help you, you
better don't do vast projects." At
Wirth's university during 1975-76 he
had only orie machine, a PDP- I I with
56K bY.t:es of storage. "This set definite
limits to the size of programs, including compilers."
Of course, many people cannot distinguish between a language and their
implementation of it. After Pascal's
success showed the need for a followon language, Wirth developed
Modula-2; but he had only a little
time-part-time one summer-to write
an implementation of it. The idea was
to keep the compiler small and comprehensible and get it running. Once
a Modula-2 compiler existed, it could
be used to write a better compiler.
His first Modula-2 compiler took 25
minutes to compile itself. By working
recursively, he was able to develop a
version that would compile itself in 2
minutes. "As you see, you can gain not
only by making fast hardware." The
speed was not done at the sacrifice
of comprehension.
Many of the language's limits were
imposed by the machinery Wirth had
available, and they might be changed
in later revisions. On the other hand,
Wirth is contemptuous of programmers who read through the language
report and call for extensions before
they have even tried to use the language. He has special scorn for those
who insist that a language have exception handling.
"If you are deep inside nested structures, it can be good to raise your
hand and shout 'Help!' But could not
(continued)

Boy, are you in for a surprise.
You know you need mass storage.
And you know you need some
kind ofbackup.
But what you don't know
is that making a backup from
your hard disk can take the
patience ofa saint.And tax the
memory ofan elephant.
Unless, ofcourse, you
have a little TLC.The new
TrimLine Combo from Corvus.
You get mass storage (20 Mbytes).
The incredible speed and efficiency of a hard disk.And an
integral tape backup.
But there the similarity
between a Corvus and anything
else ends.
First of all, your TLC fits
in beautifully. Between your IBM
PC's monitor and base. No bulky
boxes.And no clumsy cables
and wires to trip over.
Next,You
get the world's
easiest tape

backup system. If you like using
command lines,fine. The TLC will
accommodate you. But if you're
more interested in simplicity,just
use one ofthe TLC's menus.
And one ofyour fingers.
You can back up the
entire disk.All your data for the
day.Agroup ofselected files.
Orjust one single file. As a
matter offact, you can back up
whatever you want.Which will
save you quite a bit oftime and
aggravation.

You'll also find backed up
files in seconds with the TLC's
Directory. No more searching an
entire tapejust to find one file.
Finally,you'll enjoy the
backup speed ofthe TLC.
There's no formatting ofblank
tapes (which can save you about
two hours).And no worry about
losing data to bad sectors the
format has called good.
Scared? Don't be.
Just tape it easy. Check out the
TrimLine Combo from Corvus.
In addition to
all the features,
it's one ofthe
lowest-priced
tape backup
systems you
can find.
For more
information and
the name ofyour
nearest Corvus
TLC dealer, call (800-4CORVUS).
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When I'm investing my hard-earned
money, I don't want to rely entirely on
other peoples' opinions.
Show me how my personal computer can help me become a betterinformed investor. With stock quotes and
research to give me a solid background.
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if I want it, the power to make my own
trades through my computer, at a
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from The Source and Spear Securities.
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that problem have been handled
before? Rather than build exception
structures-surprises-into the language. is it not better to raise flags
and check them later?"
Wirth also commented on what hecalled the "urge to standardization. I
appreciate the need of industry for
standards. Industry needs standards
much more than universities. Even so.
there is such a thing as too much standards:' Programmers must be clever
enough not to explore the language
and find "features" not described in
the language report. or else they will
later clamor that those "features" be
in the language-yet there may be a
very good reason why they should be
left out. "A language report should
not only be taken for what it says but
for what it does not say:'
Wirth finds one omission serious...]
will probably introduce forward
definitions, but I do not like it. In
general. you should not add complexities to handle a few pathological
cases. If there were a trivial fix to the
problem of forward declarations. I
would have done it already:'
There was a great deal more;
enough that I"m still digesting his lecture while rethinking some of my objections. 1"11 admit it: I was one of
those who clamored for certain extensions and changes to the language
before] did much programming in it.
On reflection, ] find that a particularly silly form of hubris and a mistake
I don't intend to continue. When we
get Chaos Manor rebuilt and I have
my machines set up again-at the mo-

~---------------------~
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Put your PC
in Pictures
8M

With PC-EYETII your IBM PC can
capture real-life pIctu.... of people,
products, drawings, text - anything
a video camera can .... Add one
or more of CHORUS' software
packag. and you can perform
sophisticated graphic a..... data
base management, security and
long distance communications
tasks.

Start with the PC-EYE'" video
capture system. There are three
models to choose from with up to
640 x 512 resolution - 16, 64,
and 256 gray levels or color
combinations. Then add one or
more of the following software
packages for your application.

IMIGI~ - Graphic Arts Capabllty
IMiGIT is icon driven and ideal for
PhotoBase'M -Integrat. pIctu....
creating traditional or exotic illustrawith your data base
tions using combinations of art, text
Compatible with dBase II, R:Base
and photos for slide presentations,
4000 and the IBM Filing Assistant
video graphics, CAD, medical, adverand others, PhotoBase lets you use tising and publishing applications.
your data base system as you now
IMiGIT PLUS delivers high quality
do. BUT, now you can add a quarter true color graphics you can maniscreen picture captured by a video
pulate and edit with text, painting, air
camera or VCR and display data,
brushing, curve fitting, filled and
pictures, and signatures on the
unfilled circles, boxes and much
screen simultaneously. Applications more via mouse or digitizer pad.
Include re&I esta1e, bank security
and lignature verification, medical
record keeping, product CIdBIoging

and more.
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PhotoMall TII - Two-way
Communications using pIctu.....
text and voice.
Transmit pictures over ordinary
telephone lines to remote computers. Pictures of people, diagrams, text, houses, construction
sites - anything you can capture
with standard video equipment you
can display and transmit at resolutions up to 640 x 400 x 16 levels of
gray or color. You can edit pictures
with text and labels. Dual cursors
permit simultaneous pointing to
common pictures. PhotoMail supports alternate voice and image
transmission, disk storage, and
hardcopy printout File conversion
is included to support "electronic
mail" systems.

Great VIIlue Added Opportu. . .
OEMs and software developers can
incorporate high quality pictures
intO their products. Systems can be
upgraded with PC-EYE digitiZing
expansion boards using an EIA
RS-170 or RS-330 video source
and PC-EYE imaging subroutines.
CIIII . . about our oth.- imaging
producl8llke

CoIorverter:-

SCr8enMulBr:- and CornpreeeITto help . . . your &ppIIc8IIon
1
or . . . .1104• •
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ment there's only room for Zeke II.
and he's crowded into the living
room-I'll do some more exploration.

How Do WE REALLY Do IT?
After Wirth's lecture, there was a
panel on the Modula-2 language.
Alas, whether due to the hour or the
speakers, I slept through much of it.
There were a few interesting points.
Jon Bondy, former officer of USUS,
talked about Modula-2's seeming
simplicity. "At the end of a month I
thought I knew all about the language,
but then I feel this way every month."
The real value of Modula-2 is that big
projects can be broken up into meaningful parts for different people to
work on-and it really works.
Tom DeMarco commented on programming philosophy and gave the
opinion that Modula-2 is a major step
toward developing a "standard software bus:' which all of us, profes-

sionals and amateurs alike, can make
use of.
One of the major advantages of
Modula-2 is that it is truly possible to
use teams of programmers to work on
large projects. Modula's, er. modular
structure allows projects to be broken
apart and keeps the interfaces between pieces thin; according to the
panelists, thinner than with any other
language Bondy told of some recent
projects he'd worked on. "We wouldn't
be finished without Modula-2."
All the panelists agreed that programmers think too little and begin
writing code too early. "It's the APLFORTH philosophy:' Bondy said.
"Don't think about the problem, just
start hacking at it:'
With Modula-2 you needn't do that.
In fact. if you have a team of programmers, you can't do that. Instead, you
must spend time breaking things
apart and looking at logical divisions

of the work. In Modula-2 you can
write code that describes what a program part does and what variables it
uses without showing flOw that's to be
accomplished. These "definition
modules" can be passed back and
forth, and once agreed on, they can
be fixed even though the implementation modules that actually do the
work are changed. This is the way to
proceed.
I listened to all this and nodded
agreement. but then I began to
wonder. It all reminded me of how
English teachers tell us we ought to
write. Do outlines. Think of what you
want to say. Get it all organized. Most
people start writing too early. Don't.
Wait until you know where you're going ...
I don't know any professional
writers who do that. Certainly J don't.
If English teachers follow their own
advice, it's no wonder that so few of
them can support themselves by writing. It's perfectly true that badly
organized material reads badly; but
it's not necessarily true that the best
way to do well-structured writing is to
sit and think and outline forever. If I
had to do that. I'd get so discouraged
that I'd never write anything at all.
Most writers I know simply start
hacking at the problem, writing whatever comes to mind. Get it down and
written; then, later, when there's
something to organize, you can work
on the structure. That's what's so
wonderful about writing with computers: it makes reorganization so
easy. In the old days I had to use
scissors and paste.
For me, at least. the big problem of
writing is getting the thoughts down
on paper. (Well. in my case, on disk.)
The easiest thing I can find is a good
reason why I should think about my
essay or story rather than writing it.
In fact. the best way I know of to get
writer's block is to insist that first-draft
stuff be presentable.
I find programming much the same.
It's a lot easier to sit and think about
structures than it is to hack out code.
Now it may be that programming is
a fundamentally different kind of
(continued)
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Slash ProgramMing Time in Half!
With

FirsTime"

• Fast program entry through single keystroke statement generators.
• Fast editing through syntax oriented cursor movements.
• Dramatically reduced debugging time through immediate syntax checking.
• Fast development through unique programmer oriented features.
• Automatic program formatter.

FitsTime is a true syntax directed editor.

FirsTime has Unique Features

FirsTime ensures the integrity of your programs by
performing all editing tasks like moves, inserts and
deletes along the syntactic elements of a program.
For example, when you move an IF statement,
FirsTime will move the corresponding THEN and
ELSE clauses with it.

No other editor offer these features:

Even FirsTime's cursor movements are by syntax
elements instead of characters. The cursor automatically skips over blank spaces and required keywords
and goes directly to the next editable position.

FirsTime is

a Syntax Checker

FirsTime checks the syntax of your program
statements, and also:
• Semantics like undefined variables Qnd
mismatched statement types.
• The contents of include files and macro
expansions.
• Statements for errors as they are entered
and warns you immediately.

The Zoom command gives you a top down view
of your program logic.
The View command displays the contents of
include files and macro expansions. This is
valuable to sophisticated programmers writing
complex code or to those updating unfamiliar
programs.
Fi rsTime's Transform command lets you change
a statement to another similar one with just two
keystrokes. For example, you can instantly transform a FOR statement into a WHILE statement.
The Move at Same Level command moves the
cursor up or down to the next statement at the
same indentation level. This is very useful. For
example, you can use it to locate the ELSE
clause that corresponds to a given THEN clause
or to traverse a program one procedure at a
time.

FirsTime is a Program Formatter

FirsTime is Unparalleled

FirsTime automatically indents statements as they
are entered, saving you from having to track indentation levels and count spaces.

FirsTime is the most advanced syntax directed
editor available. It makes programming faster, easier
and more fun.

TO ORDER CALL (201) 741-8188
or write:

.Spruce Technology Corporation
189 E. Bergen Place
Red Bank, NJ 07701
Inquiry 401

In Germany, Austria and Switzerland contact:
Markt & Technik Software Verlag
Munchen, W. Germany
(089) 4613-0

FirsTlme is a trademark of Spruce Technology Corporation. MS-DOS is a trademark of Microsoft Corporation
IBM is a trademark of International Business Machines. Inc.• Turbo Pascal is a trademark of Borland International
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creative activity from writing and different rules ought to apply; but I don't
believe it. I'm not a professional programmer, but I have written some
pretty complicated programs, including the accounting system I use; and
I find that the best way to get a program done is to treat it like an essay.
Think about where you want to go;
look at what must be done to get
there; and start working on the parts
that look the most interesting. It will
all get reorganized later.
Most programmers I know work that
way. Get something running; that's
work, but it's also rewarding to see
progress. When you're tired of writing
code, stop and think again. It's a
recursive process. Of course, programmers can, if not careful. get into
a blind alley and be faced with throwing away a lot of work or hacking up
some particularly horrible kludge; but
that's also true for writers and only

goes to prove that courage is indispensable to programmers and
writers alike.
Books written in collaboration need
more organization than those written
solo, of course; but once again, there's
a strong motivation factor. Larry Niven
and I have written five novels (the
latest. Footfall from Ballantine Books,
ought to be in your local bookstore
right now) together; and the hardest
part of it is when we have to work
alone. When we get together and I see
text I didn't write, or improvements in
something I thought was pretty good
to begin with, the result is a flurry of
work. It's often necessary to sit at the
conference table and work on an outline; but the real inspirations come
when the words begin to flow.
Now, I am willing to concede the
value of good organization and of
thinking things out in advance; but
just as good writing requires rewriting

When You Want The Best, Call...

nbs

inc.

National Business Software and Supplies

[ORDER LINE 800·225·8800
IBM PC SOFTWARE
VOLKSWRITER DELUXE 5154
SUPERCALC III
LEADING EDGE w.P.
57
WORD PERFECT
NUTSHELL
60
ELECTRIC DESK
ABILITY
285
RBASE 5000
TURBO PASCAL
29
NORTON UTILITIES
WORDSTAR 2000 +
289
SMART SOFTWARE SYS
MULTIPLAN
118
SUPER KEY
PRINTERS
CALL
NEC 2050
OKIDATA
CALL
TOSHIBA 1340
EPSON
MISC.
5259
CHIPS 64 KSET
AST 6 PAK
5129
PRINTWHEELS &
TEAC 55-B DRIVE
5359
RIBBONS
HAYES 1200 B

5215
229
189
420
59
549
39

5666
5559
525
CALL

TWO LOCATIONS:
P.O. Box 23,
500 W. Broadway, Suite 116
Painesville, OH 44077
Tempe, AZ 85282
(216) 352-1262
(602)966-8005
Monday-Friday 8am-5pm
VISA & MasterCard Welcome
Shipping & handling add 55 per order (printers S10 pet order). VISA & M/C add 3%. AZ residents add 6%. Allow two weeks lor personal or company checks to clear. Returns subject to 15%
restocking tec. All items are new with manufacturers warranty_ Machine compatibility not guaranteed. Prices subject to change. product subject to availability.
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and editjng, so, I think, does good
programming. It would be remarkable
if my first cut at organizing an essay
turned out to be optimum; and
though I have less experience at programming, I suspect it's no different
there. In fact. I'm tentatively putting
it forth as one of Pournelle's laws: in
any large programming effort. the
outline will change when coding
begins
For all that. the panelists were
agreed that Modula-2 makes it easier
to do proper organization, as well as
to compensate for organizational
mistakes, whether you're working solo
or as part of a team; and I believe
that.
JUST TURN YOUR HEAD .. ,

Some love them, some hate them, but
many users have strong feelings about
mice. Touch-typists find mice sometimes useful but are annoyed by
machines that have no arrow keys and
thus make you take your hands off the
keyboard. In my own case, my desk
is always covered with papers: not
only is there no place to operate the
mouse, but often I can't even find the
silly thing.
Alternatives to mice include footcontrolled mice-sometimes called
rats-joysticks, trackballs, thumb balls,
and touch pads. Comes now the new
Stride "spot:' which they call The Nod.
That is: Stride's engineers have
mounted a small infrared source and
detector on the screen. The operator
takes a circle of silvered tape about
the size of a quarter and mounts it on
his head. You can stick it on your forehead, on your glasses, or on the end
of a pencil to stick behind your ear.
It doesn't matter. You can now control the cursor by moving your head.
This works. Naturally there are a
number of control features. You can
program in the sleWing rate and that
sort of thing, and there are various
ways to enable/disable it. I don't know
how I'll like it. because due to the construction here I don't have mine set
up yet; but I had no trouble using the
one on demonstration in Reno, and
I rather like the idea. My new Stride
(continued)
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Martin Marietta Denver Aerospace is committed to
a future of computer software excellence. Ada® is
part of that future. But our commitment to becoming
the software center of excellence requires exceptional
people-people who don't wait for the future, but
work to create it.
We are now looking for software and other aerospace
professionals to move ahead with us, to step into the
future and help lead the way There are already many
opportunities to work with Ada as we explore its many
applications. We are continuing our intensive on-site
software engineering education curriculum for our
employees (a full-time, J3-week hands-on Ada program).
So, if you want to succeed in the future, come to where
we already speak its language-Martin Marietta Denver
Aerospace.
We have opportunities available for aerospace professionals with at least 3 years experience in:

• Quality Software, Electrical & Mechanical· Contracts
• Material Operations· Aerospace Program Planning
• Manufacturing· Finante Estimators

• Systems· Electronics· Software· Test· Software Test
• Systems Safety· Logistics • Mechanical Engineering

An Affirmative Action Employer Actively Seeking the
Veteran and Handicapped.

Other career opportunities exist at Martin Marietta
Aerospace in Baltimore, Maryland; Orlando, Florida; &
New Orleans, Louisiana.

RECENT EXPERIENCE ON GOVERNMENT/DOD
STATE-OF-THE-ART PROGRAMS A REAL PLUS.
SPECIAL BACKGROUND INVESTIGATION MAY
BE REOUIRED.
Please send your confidential resume to: Martin
Marietta Denver Aerospace, Po. Box J79, LJ31 J, P909,
Denver: Colorado 80201. No agencies please, we prefer
talking to the individual.

U.S. Citizenship Required.

,."ARTIN ,."ARIETTA
P892

Inquiry 221

"'Ada is a registered trademark of the Department of Defense.
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Lilith's CAD soffware
is designed for use by
technicians who know
something about tilping
boards and don't
want to become
computer ;ocks.
440 will be equipped with The Nod.
More Real Soon Now.

Apple laser printer. I was fascinated
by all the things they can do with the
LaserJet making use of the various
font cartridges available from HP Erik
Smith, their vice president for engineering whom I mentioned above, is
impressively informed about both
typesetting and computers. He tells
me that the LaserJet is very nice.
Those who do fancy printing may find
Apple's LaserWriter is worth the extra
money, but LaserJet is darn good.
This is a show report, not an evaluation: I'll have more on ScenicWriter
when I get the Stride 440 set up in my
new quarters. Meanwhile, lliked what
I saw, and if you're in the fancy textformatting business, look at ScenicWriter. You may like it a lot.

SCENIC

SIGN OF THE TIMES

If you're interested in computerized
typesetting, you need to talk to the
people at Scenic Computer Systems
Corporation of Redmond, Washington. They've developed a number of
typesetting/formatting programs, including the one used to set type for
Glitch's Modula-2 book. Their original
ScenicWriter programs were in
various languages, including assembly
languages, but now they're working
seriously with Modula-2. ScenicWriter
can do a lot, and once it's in Modula-2
it will be even easier to add special
features. It will also be more portable.
Their system takes the output from
a text editor-nearly any text editorand formats it for a variety of printers,
including the HP LaserJet and the new

A quick note: I now have review
copies of three different commercial
programs written in Logitech's
Modula-2 for the IBM Pc. They work.
The language has come of age, and
I expect to see many more·Modula-2
programs in the coming year.

Disk Oriv••

If your business involves laying out
and taping circuit boards, you need
to call Richard Ohran at Modula Corporation. He has turned the Lilith into
a superbly practical engine for generating circuit-board templates.
The CAD (computer-aided design)
software is designed for use by technicians who know something about
taping boards and don't want to
become computer jocks. The system
can be learned in two days. The conversion is simple because Ohran's system is designed to be easy for computer neophytes to learn. After acoupie of days' experience with the Lilith,
board designers can take a complex
multilayered board from circuit
diagram to photo templates in a week
or less.
Dr. Ohran had Lilith set up in his
hotel room, and we went up after the
Saturday dinner show-the MGM puts
on the San Francisco Ouake twice
nightly, and it's still one of the best
dinner shows I've ever seen-for a
demonstration. I watched Ohran playing about with the system. He drew
lines. Called in circuit components.
Rerouted lines. Changed layouts.
Marked chunks to be enlarged,
worked on them, and changed their
scale. "That's as good as I've seen on
a Symbolics machine:' I said.
Ohran didn't even chuckle. "Symbolics isn't as fast."
He was dead serious, and I'm sure
he's right. I've seen nothing as fast for
manipulating circuit elements. The

SUPERPRACTICAL LILITH

The Lilith computer is a wonderful
Modula-2 programming environment.
and I don't hesitate to recommend it
for anyone seriously interested in
writing big programs in that language.
It's not likely to catch on as a massmarket machine, so I haven't in conscience been able to recommend it to
anyone but Modula-2 programmers.
That's all changed.

(continued)

No need for color monitor or graphics board.
Make graphs on dot matrix printers.

11.9%

Easy to se. No Programming.
CPIM 2.2, 3, 80, or 86, MS-DOS or PC-DOS.
Excellent Manual. Most disk formats.

Printers 2:5.4%

DataPlotter

_

™

Line Graphs & Scatterplots
$69
, , .$69
Bar Graphs & Pie Charts

~

~

Lark

SoftUJare T,_

SALES
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IN

1983

131 N. Leverett Rd.
Leverett, MA 01054

(Pr?c~~n~(~~~!:~
Add $3 shipping.
$8 outside US and Canada.
Specify type of Printer.

(413) 773-8687

Visa. MIC
Inquiry 209

New Generation Communications

Our new Crosstalk Mark 4 behaves
just as reliably as the Crosstalk
you've always trusted. But when you
ask it for a bit extra, you're in for
some surprises.

Up To 15
Concurrent
Sessions
Mark 4 supports the X.PC multiplesession protocol, so it's capable of up
to 15 concurrent communications
sessions, each with the end-to-end
error-checking needed for
tomorrow's higher speed modems.
With more than one session going
on at once, you need some way to
keep track of them all. Crosstalk Mark
4 has that, too.

What You Get Is
What You See
Mark 4 identifies each session with
a "page" number. You can flick from
one session to another with one
keystroke. See each one full screen.
But if you'd like to keep an eye on
more than one session at once, you
can create windows - as many as
you need in any size or shape - to
display them all.

Menu? Or

Command?
No matter how expert you are,
Mark 4 is just your speed. It operates
on command, or with a menu, or
any combination of the two.
Inquiry 247

IBM3101, DEC VT-52 , VT-lOO, and
the TeleVideo 900 series. Most other
programs emulate one or two.
- In addition to X.PC, Crosstalk
Mark 4 supports Kermit, Xmodem,
and of course our own Crosstalk
protocol.

If you need help at any point in
your command sequence, Mark 4
gives you suggestions that apply
precisely to the task at hand.

Why Repeat

Yourself?
If you make the same calls often,
as most people do, Mark 4 can save
you a lot of dull repetition. It has
built-in command programs to call
up and log in to most of the major information utilities.
But Mark 4 goes one step further. It
. can "memorize" any command
sequence you perform, then repeat it
that way any time you ask it to. You
can't make programming much
easier than that.

How New Is New
Generation
Communication?
New enough for the advanced
breed of modem that's already
coming around the corner. New
enough to give you the best highspeed, error-checked communication
possible on noisy phone lines - or
secure dedicated lines.
Finally, because Crosstalk is
already the industry standard for
small business computers, Mark 4 is
at home in a broader universe than
any other communications software.
It may be new and improved
and revolutionary - but
it's still Crosstalk.
.

And Now, By
Popular Request ...
- Mark 4 has a text-editor built
in. You can create and
edit files without
having to leave
Crosstalk.
- Mark4
emulates the
most popular
terminals, including
1000 Holcomb Woods Parkway /

Roswell, Georgia 30076

JULY 1985 • BY T E

327

CHAOS MANOR

The system has a real mode and a
quick mode. In quick mode the corners aren't exactLy rounded, and there
are other subtle shortcuts; but it's very
fast. recalculating hundreds of images
and redrawing them nearly instantaneously. Real mode is slower but
shows on screen exactly what you'd
get if you made printouts and templates. Real mode does size and
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - , shape and scale changes fast enough
to work with; it's slow only in comparison to qUick mode.
The Lilith will certainly raise productivity. One Santa Monica outfit has a
Lilith CAD system with a slightly flaky
hard disk. Dr. Ohran keeps urging
them to ship the unit back to him for
repair; but they say they can't spare
the machine even for a couple of
days. They'd rather keep lots of
backups than be without the unit.
"One of these days I'll have to ship
them a loaner," Richard Ohran says.
The Lilith system is about $2 1,000
with software, which is a bit beyond
the price range I usually review. Still.
I'm no great expert on CAD systems
for making circuit-board templates,
but I'd be much surprised if there's
anything this effective at anything like
its price. Anyone in that business
should certainly find out about it.
Lilith CAD system uses the mouse to
draw circuit lines, chip-mount pads
(the little wide spots that chips or chip
sockets would be soldered to). and
the other stuff that goes onto circuit
boards. Elements, such as pads, can
be built up into larger units, as large
as you want. Since each is an element
in the file, changes can be made at

any level. For example, if you change
the design of one of the chip-mount
pads at the lowest level. then every instance of that particular pad, hundreds of them, will change instantly.
Alternatively, you could change one
of them at the highest level of abstraction and only that particular one
would change.

Sweet deals on memory and
logic programmers
Stand-alone, intelligent RS-232 units
compatible with most computers or
terminals; minimal or no interfacing
PROMPRO-8n ' ... Programs virtually all
+ 5V EPROMs, single-chip micros, and
emulates EPROMs. ONLY $689.00 (l28K
RAM version)
GANGPRO-8n ' ... Programs 8 EE/EPROMs
at once (supports most EPROMs.) ONLY
$995.00
UV ERASERS ...Start at $49.95, and $97.50
for timer versions. Production model $149.95
AND MORE! ...Call for more info on
PALPRO, SHOOfER, PP7, XP, and required
options. Detailed literature and spec sheets
available. IBM PC, Apple and other popular
PCs support.
PAL i. a reg;"ered trademark of MMI.

lOLL-FREE 1-800-EEI-PROM

It's only Logical.

LOGICAL DEVICES, INC.
1321 NW. 65th Place. Fort Lauderdale, FL 33309 • (305) 974-0967 • TELEX: 383142
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MACFAIRE
The Macintosh Faire was held in San
Francisco's Brooks Hall the 22nd and
23 rd of February. I had a long-standing dinner engagement with Frank
Herbert for the night of the 22nd,
leaving nothing for it: I caught an
airplane to San Francisco at 0700
Saturday the 23rd. This was unlikely
to put me in a good mood for looking at MacProducts.
It didn't matter. Besides being in
Brooks Hall. where the West Coast
Computer Faire was held for so many
years, the MacFaire had something
else in common with the early West
Coast Faires. There was an almost
electric air of excitement. The MacFaire was full of people who like small
computers. Whatever else I might
think about the Macintosh, I give it full
marks for bringing the fun back to the
(continued)

NEY

ne someth
the se
far more affordable
cuts over 25% for most of our produ
megabyte units are included.
COMPARE WlTIi TIiE OTIiERS.
SemiDisk Systems builds fast di
microcomputers than anyo e else. STRS-80 Models II, 12,
2 megabytes per board,
standard. Up 10 8megabyt per computer, using only four bus
slots, max! Software drivers are available for CP/M 80, MS-DOS,
ZDOS, TurboDOS, VALDOCS 2, and Cromix. semiDisk turns
good computers into great computers.
GREAT NEWS FOR IBM PC AT USERS.
New MS-DOS 3.0 software drives take full advantage of the
80286's expanded instruction set, moving data four times faster
than can be done on PC or XT.
BATTERY BACKUP, TOO.
At 0.7 amps per 2 megabytes, semiDisk consumes far less
power than the competition. And you don't have to worry if the
lights go out. The battery backup option gives you 5-10 hours of
data protection during a blackout. Nobody else has this
important feature. Why risk valuable data?

GABYfES.
5 K bytes, and later u
to
own pace, as your rJFdsexpand.
can have multipfe drives on a
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Battery Backup Unit
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'995
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1595
1695
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.1395

SemiDisk Systems, Inc.
P.O. Box GG, Beavenon, Oregon 97075

503-642-3100
Inquiry 317
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Call ~3-646·~~1O fur C8B.~/NW. ~3·rn-4838 for CBBS/PCS. and
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!flIeifV\atJes from BOT Products,
have
the features you'd expect: continuous feeding action,
an adjustable bin for horizontal or landscape printing,
and easy, super-fast installation by the user.
Your local BOT dealer would be proud as a peacock
to show off the LetterMate lie's. Give him a whistle.

Nothing tops a printerlilie a LetterMate BOT
For More Information, call or write: BOT Products Inc.
BDT Products Inc. 17152 Armstrong Ave.' Irvine, CA 92714· (714) 660-1386' Telex 681-334' Telecopier (714) 474-0480
In West Germany BDT GmbH' P.O. Box 80 • D-7210 Rottweil, W. Germany· Telephone (0741) 248-0 • Telex 762-876 (bdtro) d
Inquiry 49 for End-Users. Inquiry 50 for DEALERS ONLY.
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small-computer game.
Moreover. there's no question about
it: useful MacSoftware is beginning to
appear. It's now possible to use the
Macintosh as a serious business machine-and still have some fun while
doing it.

Before a number of you write me
triumphant letters saying "I told you
so:' let me hastily add that just about
all that new software is for the 512 Kbyte Macintosh; the 128K-byte Mac
still has severe limits. When the Mac
first came out. I advised readers not

to get one. Those who took my advice
saved a lot of money; now you can get
a Fat Mac for less than you'd have
paid for the thin one a year ago. During that year the I 28K-byte Mac might
have been a good companion for
(continued)

ITEMS DISCUSSED
BARON
(for Macintosh)
MILLIONAIRE
(for Macintosh)
TYCOON
(for Macintosh)
Blue Chip Software
6740 Eton Ave.
Canoga Park. CA 91303
(818) 346-0730
CONCERTWARE
(for Macintosh)
Great Wave Software
POB 5847
Stanford. CA 94305
(415) 325-2202

CP/M-68000
Digital Research
60 Garden Court
Monterey. CA 93940
(408) 649-3896

559.95
559.95
559.95

549.95

OEM product

FAST FINDER
Thrdis Software
2817 Sloat Rd.
Pebble Beach. CA 93953
(408) 372-1722

5100

HP-IIO
52995
LASERJET
53495
Hewlett-Packard
974 East Arques Ave.. MS 72LP
Sunnyvale. CA 94086
(800) 367-4772
HVPERDRIVE (for Macintosh)
for 512 K-byte Macintosh
for 128K-byte Macintosh
(includes 5600 upgrade
to 512 K-byte Macintosh)
General Computer Company
215 First St.
Cambridge. MA 02142
(800) 422-0101
LASERWRITER

52195
52795

56995

MACINTOSH
128K bytes
512K bytes
Apple Computer
20525 Mariani Ave.
Cupertino. CA 95014
(408) 973-2222

,

liLITH CAD SVSTEM
LILITH COMPUTER
MACMoDULA-2
Modula Corporation
950 North University Ave.
Provo. UT 84604
(801) 377-3598

52195
52795

521.000
58000
5150

NEC PC-820l
NEC Home Electronics
1401 Estes Ave.
Elk Grove Village. lL 60007
(312) 228-5900
OMNIDRIVE (for Macintosh)
5.5 megabytes
II megabyes
21 megabytes
Corvus Systems Inc.
2100 Corvus Dr.
San Jose. CA 95124
(408) 559-7000

5399

51495
51995
52995

MEGAMAc
"
51395
Micrographic Images
21040 Victory Blvd.. Suite 210
Woodland Hills. CA 91367
(818) 368-3482

p-SVSTEM 1Y.2
(Sof'Tech's liaison)
5250
STRIDE 440
starts at 55900
THE NOD
(available as a development
tool)
5400
with cable
Stride Micro
4905 Energy Way
Reno. NV 89502
(702) 322-6868

MODULA-2 (for IBM PC)
Logitech fnc.
805 Veterans Blvd.
Redwood City. CA 94063
(415) 365-9852

5495

TECH FONTS (for Macintosh)
................ Price unavailable
Paragon Courseware
4954 Sun Valley Rd.
Del Mar. CA 92014

MODULA-2 (for Stride)
SCENICWRITER
Scenic Computer Systems
Corporation
14852 Northeast 31st Circle
Redmond. WA 98052
(206) 885-5500

5500
5995

MACNosv
jasik Designs
343 'Trenton Way
Menlo Park. CA 9402 5
(415) 322-1386

550

MOSYS OPERATING SVSTEM
(for Stride)
Price unavailable
Robinson Systems
Red Lion House
St. Mary's St.
Painswick GL6 60R
United Kingdom
0452-813699

UNDERWARE COLORPENS
Diversions Inc.
1550 Winding Way
Belmont. CA 94002
(415) 591-0660

514.95

WVSE WY-50 TERMINAL
Wyse 'Technology
3040 North First St.
San Jose. CA 95134
(408) 946-3075
(inside California)
(800) 421-1058
(outside California)

5695
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The Modula Corporation
now has a working
Modula- 2 compiler
for the Macintosh.
those trying to grow a beard or making a study of wristwatch icons, but
serious users would have gotten a lot
more mileage out of something else.
The Mac is a better buy now. Of
course. the documents still are inadequate in my judgment; even the S150
"Inside Mac" package you can buy
extra-do you know of any other company that sells you photocopied
loose-leaf sheets in lieu of providing
real technical documentation?-isn't
very complete.
HACKING YOUR MAC

The day I returned from the MacFaire
I packed up my Macintosh and
shipped it off to General Computer.
Eight days later it returned with 512 K
bytes and the internal hard disk they
call Hyperdrive. It's fast and works
fine.
I also ordered another 128K-byte
Mac. That one will go to Janek
Kaliczak, president of Micrographic
Images Corp., the outfit that did many
of the House of Dracula special effects for the Universal Studio tours.
Janek and his people demonstrated
the MegaMac at the MacFaire. This is
a package that can be installed by
dealers in 20 minutes for less than
S1500; and it puts a full megabyte of
memory at the MacUser's disposal.
The Micrographic Images people did
some clever work integrating the
MegaMac into the Macintosh operating system, but even so the Macintosh
can't make full use of more than 512 K
bytes of memory. However, the other
500K bytes in the MegaMac isn't
wasted. It's used as a RAM (randomaccess read/write memory) disk. That
lets the Mac swap screen images
faster than I'd have believed. Every
time I went past the MegaMac display,
Janek was surrounded by huge
332

BY T E • JULY 1985

crowds fascinated by the Mac's newfound speed.
When it came time to integrate
memory into the Mac. Janek used a
VAX to disassemble the Macintosh
ROMs (read-only memories) and
operating system into source code.
There's another way now. One of the
programs demonstrated at the MacFaire was MacNosy, a disassembler
that can be aimed at the Macintosh
ROMs or any other Mac program. I
haven't used it yet. but I have looked
at the documentation. As you may
suspect. you need to know something
about 68000 assembly language and
how disassemblers work. Given that
and determination, though, you can
find out a lot about what's happening
in the Mac; more than Apple tells in
its overpriced "developer's" documentation.
Anyway, my second Mac will
become a MegaMac, after which the
Corvus people will install their new
hard disk, Omnidrive. I'll then be able
to compare that system against the
Fat Mac with Hyperdrive. It should
prove interesting.
MACMoDULA-2

The Modula Corporation now has a
working Modula-2 compiler for the
Macintosh. The compiler was announced last summer. but it took a
while to deliver. I don't recommend
the 128K-byte Mac for any but the
most patient users, but amazingly the
compiler will even work with that. A
story goes with that.
Richard Ohran got his Ph.D. from
the Swiss Federal Institute of Technology in Zurich. Niklaus Wirth was
his sponsor. Ohran believes he understands Modula-2. Moreover, the
Modula Corporation has developed a
perky little board for the Apple II that
lets you write good Modula-2 programs and run them on that venerable machine. (The board speeds up
the Apple II to be faster than a Macintosh. Apple owners ought to look into
it.) Consequently, Dr. Ohran thought
little of promising' a Modula-2 compiler for the 128K-byte Mac even
though he hadn't done much work on
it.

"It almost ruined the company:'
Ohran told me. "They say it's a 128Kbyte machine, but they use chunks of
memory for everything. The screen,
the operating system, clipboard, you
name it. There's not more than 60K
bytes of usable memory in the 128Kbyte Mac:'
''Agreed:' I said. "But why didn't you
just abandon the effort and wait for
the 512 K-byte Mac?"
"Because I'd promised to do the
128K-byte compiler."
There are still people who believe
a promise made is a debt unpaid
Richard Ohran is one of them.
In the I 28K-byte Mac. the compiler
is still more curiosity than useful.
Don't get me wrong. You can use
Modula-2 to write useful programs for
the small Mac; it will just take you a
while because the compiler is slow Of
course, it takes a long time to write
programs for the I 28K-byte Mac in any
language. Once compiled, Modula-2
programs run as fast as anything else.
On the I 28K-byte Mac that isn't very
fast. but many find it adequate-or say
they do.
However, MacModula-2 really
shines in the 512 K-byte Mac. The Fat
Mac is no Lilith, nor yet even a Stride;
but it's plenty good enough to learn
Modula-2 with, and in the learning
you can write some really powerful-and useful-programs.
Ohran's MacModula-2 is complete.
It gives you access to the Mac Toolbox and QuickDraw. There's an editor,
a linker, and a run-time system to execute programs.
There's also an excellent manual.
This documentation is more than
complete, comprising not merely a
manual on how to use Modula-2 with
the Macintosh but a darned good introduction to the Modula-2 language.
The manual explicitly states that it
does not contain enough information
for you to learn the Modula-2 language without additional source
materials, and I suppose that's true;
but anyone at all familiar with Pascal
will have little trouble writing programs in MacModula-2, especially if
they have Glitch's Modula-2 for the Pascal
(continued)

DATA ASETM
The Corporate Database Standard.
DATAEASE
#

DATAEASE

DATAEASE

#1 with Reviewers

#1 in Corporate sales.

Thousands of businesses, both
large and small, use DATAEASE
to solve their needs. Because
DATAEASE, with its ideal combination of power and ease-of-use,
allows you to gather, link, calculate and report information key
to decision making - all without
programming skills.

"I was very impressed with its
overall performance and features."

According to several recent best
seller lists, DATAEASE is now the
industry standard for corporate
users who want a database that
doesn't require programming:

1 with Corporate users.

"We chose DATAEAsE over
dBAsEII'M and Lotus 1-2-3 ™
because most of the programming was already done."
Joe Dane, Human Resources Director
MCI Telecommunications Corporation

"Office staff members with little
to no computer experience are
actively using DATAEAsE to
improve productivity in handling
large amounts of information."
Louis M. Brigando, Senior VP,
MetPath, Inc.

Bill Jacobson
BYTE, October 1984

'DATAEAsE is a true winner."
Business Computer Systems
April 1984

DATAEAsE was rated good or
excellent in performance, documentation, ease-of-use, error
handling, supporLin all areas.
InfoWorld
March 25, 1985

"DATAEASE is perhaps the most
effective blend of ease-of-use
and performance available for
PC users to date."
Data Decisions
January 1985
For information or the dealer nearest you call:

"We sWitched from a $250,000
mini system to a $15,000 system of IBM PC's and DATAEAsE.
Now orders, inventory, sales ..
everything is easier. All without
the help of a programmer."

800-243-5123

DATAEAsE tops dBAsEII, R:BAsE™
in Corporate Software sales.
Infosystems, March 1985
Corporate Best Seller List

DATAEAsE outsold all other
database management systems ahead of dBAsEIII™, Symphony TM,
Framework™ and R:BAsE 4000.
MIS, Inc., September 1984
A leading supplier to Corporate
America

DATAEAsE ranked #3 on best
sellers list; outselling
Lotus 1-2-3 TM, R:BAsE and
Powerbase ™
Software News, March 1985
Corporate Best Sellers List

Why settle for less? Contact
Software Solutions, Inc. for more
information on DATAEASE, the
# 1 choice of Corporate America.

Software Solutions, Inc.
30S Bic Drive, Milford, CT 06460
203-877-9268
Telex: 703972

J.A. Fulmer
Robinson
Foundry, Inc.

(\:) 1985 Software Solutions, Inc.

5candanavia
West SoflAIS. Alesund. Norway; (47) 71·41141

South Africa
Switzerland. france
Dataflex, (raighill; 11724-6555
Sofl5ource.5&A 1222 Vesenaz. 5witzerland; 022-5516-55
United Kingdom
West Germany, Austria
sapphire Systems, ~55ex; 01-554-0562
M&T Software Verlag. Munich; 069-4615-0
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Concertware is a

Modula Corporation's MacModula-2 will do for the Macintosh
what Borland's 1llrbo Pascal did for
the IBM Pc. If you're a Macintosh enthusiast. make haste to get a copy.
You'll be glad you did.

musIc program
that simulates
different instruments
and explains harmony.
User at hand. There's plenty of information tucked into the MacModula-2
manual's 540+ pages. It also has an
index and an analytical table of contents. I wish every software publisher
would get a copy and study it; the
MacModula-2 manual could serve as
a standard for the rest of the industry
to shoot for. Sure, I can find some
things to gripe about. but there's not
a lot out there this good at this price.

AND STILL MORE ...
There was a lot more excellent Macintosh software. Given that I'm running out of space, I think the best
thing I can do is list some of what impressed me and promise full reviews
for later.
Paragon Courseware has some wonderful technical fonts for the Mac. If
you're into doing circuit diagrams, op
amps, or complex math, look at what
Paragon offers. It's great.
In previous columns I've mentioned
Blue Chip Software's stock market
simulation game Millionaire; now they
have 'TYcoon, the commodity market
game, and Baron, the real estate

game, for the Macintosh. The PC versions of these games are quite enjoyable, but the Mac versions are even
nicer than that. These games will
teach you a lot about real-world
finances. They're also a lot of fun.
Recommended.
Concertware from Great Wave Software is a music program that I'm still
fooling around with. It simulates different instruments, explains harmony.
and in general taught me more about
music than I thought I'd ever learn.
Highly recommended.
Diversions Inc. has added UnderWare Colorpens to their UnderWare
line. UnderWare is a ribbon for the
Mac Imagewriter that will put iron-on
transfers on a sheet of normal bond
paper. The idea is to use the Mac to
create a T-shirt design; flip it to a mirror image; and print it on normal
paper. You can now take the Under(continued)

Come visit us in our
Long Island Showroom

Se Habla Espanol

226 Sherwood Ave.
Farmin dale, NY 11735

Cable:COMSYSTEC NEWYORK
Telex: CSTNY 429418

OUR SPECIALTY: IBM COMPATIBLE PRODUCTS GRAPHICS DATABASE 68000 UNIX EXPORT
IBM PC & COMPATIBLES
IBM PC/XT/A;T. Compaq, Ze~ith,
Sanyo. Leading Edge; Televldeo
OTHER POPULAR COMPUTERS
Epson. Cromemco. NEC PC. Altos.
North Star, Dual 68000. DEC PDPIVAX.
APPLE - Mac
We also have selected demonstration
models for sale at special prices

AN AFFORDABLE
CFOARD SENYSGT,NEEMERS

NEW UNDER $4000 COMPLETE

PKG. PRICE
$5800

CASH REGISTER-COMPUTER-POINT OF
SALE-COMBINATION SYSTEM-CALL!
ALSO - SYSTEMS FOR MULTI-USER
ACCOUNTING. LEGAL, MEDICAL, DENTAL.
PHARMACY. CHIROPRACTIC. WHOLESALERS. RETAILERS. WAREHOUSES.
BUSINESS. DATABASES, COMMUNICATION,
NETWORKS

& DESIGNERS

PRINTERS
EPSON OKIDATA

EPSON LQl~OO
Hewlett Packard

IBM PC /I ADD-ONS

IBM

ATA~~iRJ~A,g~L~~S,

ETC.

P~F~~.r

Pt~?;r4~R

D1g~Tlfr

~~~~r~:J;'40

BUSSBOARDS-MULTIFUNCTIONS
~1:~P;:s~r 'IYpe
ALL IN ONE SLOT AS A to D,
1------------------1
3550
D to A, I/O, RAM, CLOCK, FLOPPY· GTCO PLOTTERS/DIGITIZERS
f.~~~I~O
HD, MONITOR, INTERFACES
Qume 11/40

---1 MD7-0606P
$365 DP5-1624T
$2199
MD7-0606C
424 DP5-2436
3334
1--\ MD7-1212P..
. .620 DP5-3648...
. . 3900
Prices subject to change. American Express. MD7-1212C. .. . ... 676 DP5-4260...
4869
Visa/Mastercard add 3%. F.O.B. point of shipment. I--D_P_5-_11_17_._ _._.._._.1_6_69
-i
20% restocking fee for returned merchandise. Per- Amdek
6-pen x-v Plotter
$895
sonal checks take 3 weeks to clear. COD on cer- Houston Instrument DMP-29 8-pen X-V Plotter. .. 1,795
tified check only. NY. residents add sales tax.
DMP-40 1 pen plotter
795
Manufacturers' warranty only. International
DMP-4I. DMP-42 22 x 34". 24x 36"2450
customers. please confirm price before order.
DMP-51,DMP-5222x34".24x36"3850
Accept po. from Fortune 500, schools and gov·t.
~:~~ grili4~b~it~~z~[giiiz~i.
Computer Channel
TELEX: Hewlett Packard
7470A 2-pen plotter
940
226 Sherwood Ave.
429418
7475A 6-pen plotter..
..1,640
Farmingdale, NY 11735
CSTNY Calcomp M84
~ts~/I~~t~1,,48;'.
ij:~68
For Information CALL (516) 420-0142
955A1PCI 34 x 59"
15.600
1-

3COM NETWORKING PROGRAMS

-

24 wire, excellent quality
~:~~~~t

...

51145
'j.~

~:~~:~~~~~::s• .........••••• ~~
i~ ~~: f;:1~e~s~~aJ

.•......••• ~~

35 cps for IBM PC

1.520

w/IBM interface __

1.420

ig Ct;s....I.~~~

SYSTEM CONFIGURATION

We assemble systems at special prices, ineluding software, special operating systems,
shells etc. Call us for business systems, CAD
systems, networking, LANS, graphics, mainframe links, interfacing, application
integration.

PLEASE ASK US FOR QUOTES!
m FORTUNE
1500
COMPAN1ES-
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LET US SOLVE YOUR
SYSTEM NEEDS!
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TEK

2213A12215A12235
DUAL TRACE OSCILLOSCOPES

THE ANSWER
BY ANY MEASURE

Now! Tek quality and expert advice
are just a free phone call away!
The industry
standard in CRT
performance.
Crisp, easy-toread, bright CRT;
14kV accelerating
potential, provides
high writing rate
and small spot
size. Full size 8x1 0
cm display for
measurement
accuracy.

Display controls
are flexible and
easy to use. Separate intensity
controls reduce
blooming in alternate sweep mode.
Focus tracking
minimizes control
adjustment and
BEAM FIND eliminates confusion.

Our direct order line gets
you the industry's leading
price/performance portables ...
and fast answers trom experts!
The 60 MHz single time base delay
2213A, the 60 MHz dual time base
2215A and the 100 MHz dual time
base 2235 offer unprecedented
reliability and affordability, plus the
industry's first 3-year warranty'
on labor and parts, CRT included.

The cost: just $1275 for the
2213A, $1525 for the 2215A,
$1750 for the 2235.t Even at
these low prices, there's no
scrimping on performance. You

Vertical system provides
measurement
assurance. Flat
transient response
and high accuracy
ensures true
reproduction of
your signals. Fast
risetime and high
bandwidth is well
suited for a variety
of measurement.

Perform delayed
sweep measurements accurately
and easily. Both
sweeps can be
displayed alternately making differential measurements easy and
accurate (1 %).
An interlocking
SEC/DIV control
simplifies set-up.

have the bandwidth for digital
and analog circuits. The sensitivity
for low signal measurements. The
sweep speeds for fast logic families. And delayed sweep for fast,
accurate timing measurements.
All scopes are UL Listed and CSA
approved.

You can order, or obtain
literature, through the Tek
National Marketing center. Technical personnel, expert in scope
applications, will answer your
questions and expedite delivery.
Direct orders include comprehensive 3-year warranty', operator's

Stable hands-off
triggering. pop
AUTO detects signal peaks, then
sets the trigger
level for you. Display asynchronous
signals using
VERT MODE triggering. Independent TV field and
line selection.

Front panel laid
out by function
for ease of use.
Color coding aids
the user in operation Functions
and modes are
placed logically.
All nomenclature
is clearly labeled,
and protected
behind a scratchless Lexan surface.

manual, two 10X probes, 15-day
return policy and worldwide service backup.

Order toll free:
1-800-426-2200,
Ask for Rick.
In Oregon, call collect:
(503) 627-9000.
.
Or write Tektronix, Inc.
P.O Box 1700
Beaverton, OR 97075

Tektronix@
COMMITTED TO EXCEUENCE

Copyright C> 1985. Tektronix. Inc. All rights reserved. #TIA-439-3. tPrice F.O.B. Beavenon. OR. ·3-year warranty includes CRT.
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An IEEE-488 interface for all
IBM-PC's and COMPATIBLES
VERSATILE
Easy-to-use commands for all
IEEE-488 (GP-IB, HP-IB) functions.
Resident firmware supports
BASIC, Pascal, C, and FORTRAN.
Emulates Hewlett-Packard controller functions and graphics language statements.
Supports Tektronix® Standard
Codes and Formats.
Print listings, plot graphs, and use
Lot u s 1 2 3 ™ wit hiE E E - 4 8 8
peripherals.

FAST
Direct memory transfer rates to
800K bytes/second.

PROFESSIONAL
Clear and concise documentation
includes a complete tutorial, programming examples, and application programs.
$395.00 complete. There are no
additional software charges.
Find out why PC¢t)488 is the first
choice of over 500 companies.

cmI

CAPITAL EQUIPMENT CORP.
10 Evergreen Avenue
Burlington, MA. 01803
(617) 273-1818
IBM is a trademark of International Business Machines Corp.
lotus 123 is a trademark of Lotus Development.
Tektronix is a trademark of Tektronix, Inc.

336

BY T E • JULY 1985

Ware Colorpens and color in yellow,
red, blue, green, and orange. This produces an iron-on that is colorfast
unless you have a housekeeper who
believes in using very hot water and
Clorox,
If you're looking for something to
put on your T-shirt Miles Computing
(Suite 212, 7136 Haskell Ave" Van
Nuys, CA 91406, (818) 994-7901) has
a treasury of clip art called Mac the
Knife: this is a whole bunch of patterns, new fonts, and illustrations from
Star Trek and Star Wars (R2D2 and the
Enterprise are both here); Liberty
Enlightening the World: fancy
borders: international symbols; u.s.
and world maps; the Illuminati
Pyramid and Eye; and lots of other
fun stuff. It's obviously useful for more
than T-shirt design, but I intend to use
it with UnderWare to produce something for the next science-fiction convention I go to. Recommended.
I also picked up the latest version
of Mike Lehman's Fast Finder. a program I reviewed in the March issue.
It's much faster than the standard
Finder and highly recommended for
anyone trying to do program development on the Mac. I am told by insiders that the new official Macintosh
Finder-not released as I write thiscorrects a lot of the original Finder's
defects, so that Fast Finder is not quite
as vital as it once was. On the other
hand, I don't have the new Finder. so
I can't compare. I do know that Fast
Finder is fast allows batch commands,
works, and is in production.
There was a lot more Mac software.
The flood has begun.
WINDING DOWN

I haven't even mentioned my trip to
Texas Instruments in Dallas and
Austin. TI has a corporate center for
human factors where they're developing a keyboard that will knock your
eyes out. I can hardly wait until they
have an experimental model.
They're also doing fantastic things
with artificial intelligence and naturallanguage interfaces. I've got some of
their programs for Big 'Tex, our TI Professional; alas, given the construction
I've been unable to do justice to what

TI has wrought. Next month for sure.
I've also got a huge pile of HewlettPackard software and hardware, including the HP 110 lapboard portable.
I'm quite impressed with the 110. Like
Percy, my NEC PC-820l lapboard, you
can't lose text by turning the machine
off. Alas, although I find the HP 110's
electronics, keyboard, and on-board
programs (Lotus 1-2-3 and WordStar
in ROM already) really nice, I cannot see
the electronic-crystal display. I know
such displays can be made visible,
because I have no trouble adjusting
Percy for almost any angle and light
condition; but the 110 needs strong
light and I have to hold my head right
else I find myself squinting at the display. It may just be me. I have no trouble recommending the HP I IO-I've
now taken it on three trips, and while
it's a bit heavier than the NEC it's no
more trouble-for those who've examihed it and don't have visual problems: but for heaven's sake try it
before you buy one!
I also have a pile of new fonts for
the HP Laserjet; 1bny Pietsch has yet
another version of WRITE, my favorite
text editor, with print drivers to use
the Laserjet's true proportional spacing and other such goodies. My love
affair with the printer continues
unabated.
The book of the month is Ben Wattenberg's The Good News Is the Bad News
Is Wrong (Simon and Schuster. 1984).
It doesn't have much about computers, but it tells why we'll live to enjoy the computer revolution. There's
no game of the month. What with the
house construction and the annual
school play, neither the boys nor I had
time.
Next month we'll be upstairs in the
new quarters, the Good Lord willing
and the San Andreas don't let go.•

jerry Pournelle welcomes readers' comments and opinions. Send a self-addressed,
stamped envelope to jerry Pournelle, c/o
BYTE Publications, POB 372, Hancock,
NH 03449. Please put your address on
the letter as well as on the envelope. Due
to the high volume of letters, jerry cannot
guarantee a personal reply.

4 60011 Reasons to Join
1. The Finest Books. Of the hundreds and

Everything you want to know about computers is clearly, simply explained in the
McGraw-Hill Encyclopedia of Electronics
and Computers. With 964 double-columned
pages, 477 articles by Z72 contributors, and
1266 illustrations, tables, and graphs that
clearly illustrate the how, the why, and
the what.
Written by the most eminent authorities
of the academic and industrial world, with
substantial bibliographies for further
study, the Encyclopedia covers such topics
as: algorithms, analog computers, circuit
theory, computer graphics, computer storage
technology, data communications, disk
recording, ferroelectronics, graph theory,
information theory, lasers, optics, switching
systems, and video disk recording. And that's
just the beginning.
Join The Library ofComputer and Information Sciences to keep up-to-date on the
developments, theories, and applications
important to your job.
The Library of Computer and Information Sciences offers an unmatched data bank
for any computer professional. As the oldest,
largest, and most respected club of its kind. it

brings you the finest publications from the
most authoritative writers in the field. All at
significant savings!
As a member, you won't have to spend time
sorting through hundreds of books to find
the ones worth reading. The Club's editors
do it for you. Reviewing the hundreds of
books submitted monthly, they select only
those books that offer the critical, hands-on
information you need. Books that give you
an in-depth knowledge on a variety of exciting subjects-from systems design to applications, from software engineering to
personal computing. You'll regularly be
offered critically important books you might
otherwise have missed.
Take advantage of our 10-day, no-risk
examination period.
Join the Club risk-free, simply by sending
for the McGraw-Hill Encyclopedia ofElectronics and Computers now. When it arrives,
examine it for 10 days. If you are not completely satisfied, return the book and owe
nothing. Otherwise, we'll bill you just $2.95.
Simply complete and mail the card
attached.

hundreds of books submitted to us each year, only
the very finest are selected and offered. Moreover.
our books are always of equal quality to publishers' editions, never economy editions.
2. Big Savings. In addition to getting the
McGRAW-HILL. ENCYCLOPEDIA OF ELECTRONICS AND COMPUTERS for $2.95 when you
join. you keep saving substantially-up to 30%
and occasionally even more. (For example, your
total savings as a trial member-including this
introductory offer-can easily be over 50%. That's
like getting every other book free!)
3. Bonus Books. Also, you will immediately
become eligible to participate in our Bonus Book
Plan, with savings up to 70% off the publishers' prices.
4. Convenient Service. At 3-4 week intervals (16
times per year) you will receive the Library of
Computer and Information Sciences News,
describing the Main Selection and Alternate
Selections, together with a dated reply card. If you
want the Main Selection do nothing and it will be
sent to you automatically. If you prefer another
selection. or no book at all. simply indicate your
choice on the card, and return it by the date
specified. You will have at least 10 days to decide.
If, because of late mail delivery of the News, you
should receive a book you do not want, we guarantee return postage.
If the reply card has been removed. please write to:
The Library of Computer and Information Sciences.
Dept. 7-CV2-61613. Riverside, N.J. 08075, to obtain membership information and an application.
Byte 7/1\5
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RAM DISKS AND CALENDAR!)
Dear Jerry.
In the February BYTE, you rightly condemn those authors and publishers who
hurry to put out "junk" computer books
and thereby reap quick and cynical profits: because. in your words, "newcomers
to the computer field are desperate for
books:' making them ripe for rip-off. I
agree, and I also agree with your implied
argument: that if newcomers were greeted
with real information and patient instruction. not with mysticism and condescension. they would become knowledgeable
and able to pick out the good from the
bad.
I was distressed to read on page 340:
''A RAM (random-access read/write memory) disk. for those few who tuned in late (my
emphasis). is ... " If I said that from the
pulpit. I would be condemned for putting
down newcomers. to my church or to computers, and that condemnation would be
just and justified. Later (page 352) you explain: "96-tpi (tracks per inch) ..... If you
need to explain "tpi" to your readers, why
condescend to those who haven't learned
what "RAM disk" means?
On another subject. I finally (after some
anxious inquiry as to compatibility)
bought Calendar/I from Clear Systems.
You praised it highly; I can testify that your
praise was not loud enough. For me, and
I think for anyone who works with nonuniform schedules for several-to-many persons or groups. this thing is worth its
weight in platinum. That's not what I want
to tell you about Calendar/I, though.
What I want to tell you is that the folks
at Clear Systems have one of the better
license agreements I've seen. I think you
will smile rather than frown at it. Parts read
like this: "Clear Systems grants ... license
to use the software in anl/ computer belonging to the customer . .. the customer mal/

modifl/ or make copies of anl/ part of the software.
provided ... Ithat only 5 copies are made
and that they are labeled with Clear Systems' trademark and copyright notices,
and that they aren't sold or given away!"
(all emphasis mine). And further, in an accompanying letter from Barbara Like (propitious name). product manager, I was
told, "We're very nice about refunding
money if the program isn't compatible
338
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with a mysterious (to us) computer." and
there follow hints and encouragements
about making Calendar/I run.
Run it does on zaccheus my l-IOO, to
my delight: and delighted I am, also, to
meet some nice, courteous, and (on the
evidence) competent software people.
Calendar/I and its folks are (famous
phrase): Recommended.
JOHN CARL BOWERS

Bronx. NY
It's a real dilemma: although most of
my readers have read one or more of my
columns before. and many will have read
quite a few of them. BYTE is a growing
magazine. and thus inevitably there will
be a fair number of readers who have
never read my stuff at all.
I can't claim to have discovered RAM
disks. but I was one of the earliest to
write about them, and I've covered the
subject in at least a dozen columns. I
grow weary of explaining what a RAM
disk is, but of course I must lest I lose
someone just starting to read BYTE. Thus
my "for those few who tuned in late."
meaning (I thought) for those who just
began reading my column. Since I hadn't
explained tpi-or certainly hadn't as
often as I'd explained RAM disk-I saw
no need to think of a tag for that.
You're saying my tag was terminally
cute. Perhaps you're right. It's still a problem: What do I say when I must. for the
benefit of those who have just begun
reading BYTE. explain something yet
once more?
Glad you had pleasant experiences
with Clear Systems. One of the satisfactions of writing this column is discovering small companies that my readers like.
Best.-Jerry
TERMINAL RECOMMENDATION

Dear Jerry.
I saw the letter from Kaye Caldwell in the
September Chaos Manor Mail (page 385)
and wanted to add my praise of the Wyse
WY-50. I have had mine for six months and
couldn't be more pleased. Everything in
that letter is true. especially about the feel
of the keyboard and the location of the
keys. Although it was not advertised. mine
came with the function keys programmed

for WordStar. but that can be deselected
and the functions programmed any way
you want. The list price may be S695, but
it is available for much less (I got mine for
less than S500 from Computer Warehouse
in Phoenix).
The only criticism I have is with the little user's manual that comes with it. It is
sufficient to hook up and use the terminal.
but there are no explanations or definition of terms, as if every buyer is an expert on terminals. The reference manual
(S25) and maintenance manual (S 50) are
extra. but don't expect to get them fast.
It took three letters to Wyse just to get a
response saying how much they were.
Nevertheless, the WY-50 is quite a bit of
terminal for the money.
CHARLES D. HAMILTON
APO New York
Stride Micro (Sage) has recently
adopted the "')tse as its standard terminal. I saw a bunch of them at the Stride
Faire and liked them. I was particularly
impressed with the way they can communicate with the host computer at
38.400 bits per second; that's effectively as fast as my memory-mapped video!
However. two "')tse users told me that
"')tse terminals have an intermittent
keyboard-bounce problem. Shades of
TRS-80 Modell! I gather it's not prohibi·
tively severe. but it can be annoying.
We're getting a "')tse; more when I know
more. Thanks.-Jerry.

USERS GROUP CORNER
COMPUTER WRITER'S AsSOCIATION

POB 312
Milford, OH 45150
Excellent market report and newsletter for writers publishing articles
about computers. Dues SI5/year.
MICRO COMPUTER USERS
OF FAIRBANKS

c/o Smith Design
POB 80582
Fairbanks, AK 99708
Includes special groups for Osborne,
Atari. Kaypro, and others. Meetings
described as chaotically enjoyable.

options

expensive services.
CompuServe's EasyPIex

"1:=:

relatives, associations and dub r

FmaIIy! Electronic Mail that's so easy to
use )'00 can start composing and sending
messages the first time you get online.

communicate any time of the day or i1WJt.
And srnaII business owners, real estate
professionals, insurance agents, lawyers,
writers, etc. can communicate quickly and
simply-either interoffice or interstate.
-It's Easy." -Just PIex it!"

Designed for various experience levels.
EasyPIex has a menu mode with simple,
easy-to-foIIow directions for beginners,
Best of all. EasyPIex is available to all
and it lets experienced users save time by
CompuServe subscribers. And. along with
\WI'king in the prompt or command modes. EasyPIex, you get hundreds of valuable and
With EasyPIex, you can compose, edi~ send. entertaining computing options. Plus the
file, and take advantage of sophisticated
assurance of belonging to the largest fastest

iabmatim service in
the premier supplier of
bUll... infonnation k> FOIm.JNE 500
companies.
Startcomrnunicating!To buy a
CompuServe Subscription Kit, see your
nearest computer dea1eI To receive our
informative brochure or to orderdirect,
call or write:

ColllpuServe

e

Information Services, P.O. Box 20212
5000 Arlington Centre Blvd., Columbus, Ohio 43220

800-848-8199
In Ohio, call 614-457-0802
An H&R Block Company

Inquiry 91

To get the world's most advanced 50 CPS
daiSywheel printer, you'll have to payless.
The TeleVideo" 750 delivers 50 CPS performance using an
incredible 40% fewer parts than any comparable printer. So
it's no mere coincidence that the 750 sells for up to 40% less.
With quality so good, you can produce camera ready copy
directly.
Cost of ownership gets even better with time. Fewer parts
equal more reliability: an average of 65,000 pages between
failures. And with the works in a drawer, repairs -when
necessary- are quick and easy.
Fewer parts also equal a low profile, small footprint, and light
weight. The TeleVideo 750 printer is plug compatible with
almost every computer system. And TeleVideo provides a
complete selection ofsupplies and paper handling accessories.
You wont find a printer better suited than the TeleVideo 750
to an office environment. So if you're responsible for printer
purchase decisions, the TeleVideo 750 should make your job
significantly easier. Now there is a daisywheel printer that
gives you high performance, low cost and excellent quality.
For information about TeleVideo Printer dealers in your area
or a free demonstration, call 800~521~4897. In California
800~821~3774.
Regional Sales Offices: Schaumberg, IL (312) 397~5400, Norcross, GA

(404)447~1231,Waltham,MA(617)890~3282,Syosset,NY(516)496~777.
258~6776, Irvine, CA (714) 476~0244, San Jose. CA

Irving,TX (214)
(408) 971~0255.
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SNOBOL and Icon
language
designer
Ralph
Griswold
looks at
his language
BY EZRA SHAPIRO

uring the course of 1984, three implementations of SNOBOL dialects appeared on the microcomputer language
market (see page 350). SNOBOL, a convoluted
acron!/m for "string-oriented s!/mbolic language:'
emerged from Bell Laboratories in the mid-1960s
and has been a staple of the mainframe and minicomputer environments ever since. It's a unique language
with an unusual s!/ntax, geared to text processing
and string pqttern ~atching. Because SNOBOL is
unlike an!/ other programming language, it is still
taught in man!/ computer science departments. It has
also spawned a lo!/al communit!/ of users who find
it the easiest wa!/ to solve programming problems
involving nonnumeric data. However, because the
language has never been sold commerciall!/, it has
remained something of an oddit!/ . . . although it
has refused to die. The most widespread version of
the language, SNOBOL4, has changed little since
its release to the public domain in 1968.
One of SNOBOL4's authors, Ralph E. Griswold,
now teaching at the Universit!/ of Ariwna, has gone
on to create a new language called Icon that combines man!/ of SNOBOL's facilities for string
anal!/sis with more traditional control structuresalthough its philosoph!/ and operation are an!/thing
but traditional. Icon is not !/et available for personal
microcomputers in an!/ commercial form.
Earl!/ this !/ear, Bruce Webster and I got a chance
to chat with Griswold about SNOBOL. Icon, and
computer languages in general. We found him to be
charming, outspoken, and bemused by the sudden
spurt of interest in SNOBOL.

D

BYTE: It's funny, when you look at the "hot new
languages" and start looking back at SNOBOL4,
you notice that a lot of the concepts-things like list
processing, goal-directed programming, and object
orientation-have alwa!/s been a part of SNOBOL.

BYTE West Coast is prepared
monthly by BYTE's editors and staff
in San FrancisaJ and Palo Alto.
Correspondence should be addressed
to BYTE West Coast. BYTE
Magazine. 425 Battery St.. San
Francisco. CA 94111.

Griswold: Part of the reason for that is the
philosophy we had at the time we developed SNOBOL4; we tried to find things that
would make life easier for the programmer-not necessarily for the implementor.
We kind of let ourselves freewheel with
SNOBOL4. We didn't know a lot of computer science; we weren't constrained by
knowledge. We were more concerned with

facility than efficiency at that time. We
thought that human beings were more valuable than computers, which is something
people forget.
I think a lot of things in SNOBOL4-list
processing, so-called object-oriented processing, even a strong coherent system for
string processing-have not been in later
languages because of concerns about implementation.
I'll give you an example. In SNOBOL4 a
string is a data type; it's not an array of characters. It's a type in its own right; a string
is a data object. That's a concept that's still
not generally accepted in programming languages. Even in C a string is essentially still
an array of characters, and there's a difference, a substantial difference as far as the
user is concerned.
But those ideas were going on back then.
They're not really new ideas; they've just
achieved a level of public acceptance that
they didn't have then.
BYTE: Has the major interest in SNOBOL over
the !/ears been in the humanities communit!/, for
things like s!/ntactic anal!/sis?
Griswold: WelL that's a major component
of it-people doing research in the humanities have always been SNOBOL fans. pLiI
took over at some point as being the predominant language because many of these
people were at IBM mainframe facilities,
and SNOBOL4 is not officially supported by
IBM. SNOBOL4 became the language of
choice for computing in the humanities in
Europe, more so than in this country,
because they have so much textual material
to process. There's always been a substantial user community there.
But people using SNOBOL4 cover every
application imaginable except perhaps business applications. Systems programmers
use it a lot when they have data-processing
jobs to do-processing compilers, reformatting things. There's a lot of scientific programming; people working in molecular
(continued)
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genetics or areas where the data is
naturally nonnumeric do a lot of work
with it. For a long time there was (and
maybe still is) a fair amount of use of
it in the federal government in
classified departments-particularly
for cryptography. The CIA and the
NSA used it quite a bit for some time.
The major use of the language has

been in academic institutions. It's a
traditional part of the curriculum in
courses in comparative programming
languages at upper division levels and
lower graduate levels. as a language
that's sufficiently different to be interesting from an intellectual standpoint.

The top-selling C compiler, Lattice C, is now
published directly by Lattice, Inc.
When you purchase our edition, you get
support directly from the people who wrote
the C compiler. You also get free "bug fix" updates during the warranty period. When you
register your purchase with us, you are
notified of all updates, enhancements, and
new C programming tools as they become
available. And, as with all Lattice products,
you are covered by a money·back guarantee.
When you are ready to purchase a C compiler, consider the source. Then call us: Latt·
tice, Inc.

Griswold: That's true. The success of
SNOBOL4-to the extent that you
would call it successful-is due to its
availability, the fact that it's in the
public domain, it's been supported
for a great deal of time, it's essentially free in most of its implementations.
What usually makes a language
available is when a computer manufacturer supports it officially. For very
good reasons, computer manufacturers don't want to support a wide
range of products, particularly those
that are out in left field somewhere,
because it's a very expensive process
to support products like that-distribution, documentation, the maintenance burden. Something has to be
really in demand before somebody
will officially support it. If a company
decides to make something available,
then it comes into widespread use no
matter how bad it is.
SNOBOL4 has never been officially
supported by any organization. It's
always been unofficial. Even at Bell
Laboratories it was unofficial. There
was never an official SNOBOL project
there; it was done as a by-product of
other work. It was never budgeted, it
was never officially acknowledged. It
was released but not marketed.
With the personal computer community and the computer networks,
software is becoming more readily
available, and that's going to change
things. Sometimes it takes longer than
one expects for the change to occur.
In the case of SNOBOL4, the three PC
implementations all came out within
a few months of each other. After
years and years and years of people
talking about it and saying it couldn't
be done, all of a sudden three of them
came out. Until they did, I wasn't sure
anybody would ever do it.

ASK ABOUT OUR "TRADE
UP TO LATTICE C POLICY"

BYTE: Is SNOBOL going to go through
another round of evolution at this point?

BYTE: Availability is always a critical factor.

[@LATrICE®WORKS
LATI'ICE TOPVIEW
TOOLBASKET RELEASED
If you develop programs oriented to take ad·
vantage of IBM's TopView multi·tasking win·
dow environment, you need the Lattice TopView Toolbasket.
The Lattice TopView Toolbasket is a library
of more than 70 C functions to control window, cursor, and pointer functions, along with
printer controls, cut and paste functions,
debugging, and general utilities. It also in·
cludes an assembler interface and master file
and data definition headers.
This new Lattice product speeds your pro·
gram development with its documented tips
on handling I/O and dispatch routines, plus its
sample programs with source code and batch
files your programs can be patterned after.
The Lattice TopView Toolbasket runs on the
IBM PC, XT, AT, and compatible systems with
256K (512K and TopView Toolkit from IBM
recommended). The Lattice TopView
Toolbasket is available for $250. Binary and
Source Code available for $500. The Lattice
TopView Toolbasket was developed for Lattice by Strawberry Software.
Speed your TopView program's release.
Order the Lattice TopView Toolbasket today!

UNICALC COMPONENT
SPREADSHEET SOURCE KIT
CHOSEN BY ORACLE
Lattice, Inc. and Oracle Corp. have jointly
developed SOL-Calc, a unique product baSed
on Lattice's UNICALC spreadsheet program
and the ORACLE Database software.
SOL-Calc gives users the ability to extract
and manipulate database information using
spreadsheet features made popular by programs such as VisiCalc, SuperCalc, and Lotus
1·2-3. SOL-eaJc is the first full·featured spread·
sheet to be coupled so closely with a power·
ful relational database to give users the ability to treat SO L database access statements
like normal spreadsheet formulas.

The UNICALC Source Kit, used to develop
SO L-Calc, is a component electronic spread·
sheet kit for UNIX, MS-DOS, PC-DOS, and
other systems that support the C language,
and is available to other program developers.
It allows program developers to incorporate
electronic spreadsheet features into new or existing software programs. UNICALC also gives
users many display options and will generate
printed reports in a variety of formats which
may be saved for further manipulation by a
word processing system.
The UNICALC Source Kit is available with
a wide range of royalty and licensing arrangements at very competitive pricing. Call
Lattice, Inc. at (312) 858-7950 to discuss your
applications.

LATTICE C COMPILERS CHOSEN
BY MORE THAN 26,000
SOFTWARE DEVELOPERS!

I

Lattice, Inc.
P.O. Box 3072
Glen Ellyn, IL 60138
(312) 858-7950
TWX 910-291·2190

International Sc.llc~ OfficC'!:>

Belgium: Soflshop. Phone: )321 53-nn-lH7'i
England: Roundhill. Phollc: (06721 5-lfi75
Japan: Lifeboat japan. Phone: 1031 293--1711

Griswold: I've talked with the implementors and know the pressures they
feel on both sides, the advantage of
remaining compatible with existing
programs versus the desire to take advantage of the nature of the computing equipment and facilities that
•
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ARE YOU PLANNING TO UPGRADE YOUR PC AND DON'T KNOW HOW?
DON'T WORRYI CALL US ON OUR HOTLINE AND WE'LL SAVE YOU
THE HEADACHE AND HUNDREDS OF DOLLARS.

For years we have been selling our products through distributors hoping that they will provide better technical support
and services to our customers. Lately, we find that most of them are not really technical and sensitive enough to satisfy our
customer needs. In order to provide quality products and services at factory prices, we have decided to sell to you direct by
passing distributors. Each of our product comes standard with an easy do-it-yourself installation guide. If you still have
problems, our highly trained technical staff is only a phone call away to answer any of your questions.
To further back up our commitment for high quality and better services, our products offer a one year warranty and
3D-day no question asked money back guarantee policy.

10 MB Half-Height
Hard Disk SUbsystem

']'11C /!!xV ']'(1 al¢Ul

..$589:001

Save $500 on our 10 MB Microscience hard disk drive which is
normally listed at $1,095. Microscience drives are the leader in the halfheight hard disk industry and have been selected by many major
computer manufacturers e.g. COMPAQ.

20 MB Half-Height
Hard Disk Subsystem

$775.001

Convert your PC into an AT. Save $500 on our 20 MB Microscience
hard disk drive which is normally listed at $1,275. This drive is truly a
breakthrough in technology. Its power requirement is actually lower
than a 10 MB hard disk making it suitable to be installed into a PC.

10-45 MB

1f4" Streaming Tape

$865.001

No more worries in losing your valuable data. Save $700 on this
Wangtek streaming tape drive which is normally listed at $1,595 and
recently approved by IBM as their backup tape.

20 MB Streaming Tape

$725.001

Want to back up your valuable data and cannot afford the price?
Consider this Memtec streaming tape drive which operates at the same
speed as a quarter inch drive however at a much lower price. The
limitation is capacity: 20 MB vs 45 MB. If you do not require high
capacity back up, this is the ideal choice.

Please don't hesitate to call us for a free catalog and
we will save you hundreds of dollars and headaches.

300/1200 Modem

Memory Expansion Card . $199.00 (with 64K)1
Tired of running out of main memory? Why not expand yourPC to
the maximum memory of 64Kand save $50to $200. Can you imagineat
a cost of $199, we will ship you a memory expansion card capable of
expanding D-384K memory. We would even include a clock calendar
with battery, parallel port, serial port, game adapter and 64K memory
free. Furthermore, we will give you RAM Disk and Printer Spooler
Utilities at absolutely no cost to you.

Half-Height Floppy Drive

$119.001

Add a half-height floppy to your PC, XT or AT or replace your full
height monster with 2 of these half-height drives.

Color-Mono Graphics Display Card .. $280.001
Are you frustrated to find out that your system can only run graphics
either in color or mono? Frustrate no more. Try our graphics controller
which offers 640 x 200 resolution in color and 720 x 350 in monochrome
graphics. Install it in 5 minutes and save yourself hundreds of dollars.

Why would anyone pay morelll
In Canada Call (416) 549-2303
912 Barton Street, East
Suite 26
Hamilton, Ontario
Canada L8L 3C2

$225.001

Want to dial into a bulletin board or NY Stock Exchange?"ls price the
only thing holding you back so far? Our modems are normally sold at
$425 through normal distribution. We think that is too much, therefore,
we will sell to you direct for $225. Our modem is 100% Hayes & Bell
compatible with features like auto dial, auto log on and'supports COM3
and COM4. With this card we also include a free communication
software package.

In USA Call 800-JEDEN US
In California 800-JEDEN CA
If busy please call 714-545-8108

New Product Line - Expansion Chassis

DEN

~

omputer

1318 W. Sepulveda Blvd.
Harbor City, California
90710 USA

eripherals
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EPSON

\Icon is competition
for SNOBOL4; it's a
successor

to it in a

sense. Most people
prefer it to SNOBOL4.'

CALL FOR PRICES

e~e
LX-80

LQ-1500

FX-80

Monitors
Other Printers
CR-5650 A
HOMEWRITER 10
RX-100
CR-5650 G
CR-6600
FX-100
JX-80
CR-6700
CR-420
Diskettes ... Lowest Prices!
TIRED OF SOME
MAIL ORDER RUNAROUND?
WE DELIVER PRODUCT ...
NOT PROMISES!
Dealer Inquiries Invited

EPSON

AND COMREX
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are available at the present time. I've
advised them to make compromises.
Maintain the integrity of the language,
but not at the expense of making it
awkward and out of date or out of
kilter with the computing context in
which people are using it. That includes things like input and output.
memory use, and so forth.
There's another point that inhibits
them besides the desire to be compatible. They're working from existing
implementations: they're not starting
from scratch. They're taking generic
implementations, the original
SNOBOL4 implementation, called the
SIL implementation, which was done
in the 1960s, and Macro SPITBOL,
which was done in the 1970s. Those
are portable, generic systems, and all
but one or two implementations of
SNOBOL4 work from them.
I don't think anybody's going to do
a language redesign for several
reasons. It's not a language that most
people will be able to implement
starting from scratch. People learn in
compiler courses how to write implementations of Pascal; there are a lot
of tools for this-it's conventional
knowledge. SNOBOL4 is complicated,
difficult. sophisticated, the algorithms
are not obvious, the implementation
techniques are arcane. Very few people have attempted to implement it
from scratch, and many of those have
failed to implement the most important features of the language. It's a lot
of work. I don't think there's enough
motivation for anyone to undertake
that; not that people don't exist that
can do it. but it's not something an
average programmer can sit down
and do. A person who can write a C

compiler might not be able to implement SNOBOL4.
And I think there's enough wrong
with the language that changing it represents a very substantial problem,
not just in the implementation, but in
deciding what to do with the things
that are wrong with it.
What does happen is that people
write preprocessors for SNOBOL4 to
make it look more palatable to the
user. I've done that myself with some
success. But that's not quite the same
as redesigning the language.
The other thing is that it's got competition. Icon is competition for
SNOBOL4: it's a successor to it in a
sense. It wasn't designed to replace
it. but it's a product of the same work.
Most people prefer it to SNOBOL4.
So there's enough competition there
that I think that someone would be
reluctant to invest the person-years of
effort it would take.
BYTE: Tell us about lcol'!. Where did it start?
Griswold: It didn't start anywhere
really: it sort of crept up behind us.
SNOBOL4 was developed at Bell
Laboratories by a small group of people who needed a tool for doing
something. We weren't language
designers and we weren't computer
scientists: we had some text to process (symbolic mathematics, in fact).
So we just sat down and wrote something because we didn't have anything
else. It was so successful we turned
from solving the problem to becoming language designers.
FORTRAN was a tremendous
triumph in terms of language design,
but the designers had available to
them a repertoire of mathematical
notation, operations, and syntax and
semantics that people were used to.
There was nothing like that for string
processing: I mean, nobody processed strings seriously until computers came along-it's too much
trouble. Short of algebraic operations,
there wasn't any accumulated body of
knowledge on which to base the
linguistic facilities-and they're hard to
implement. especially on conventional architectures that aren't de(continued)

Meet The Princeton
Graphic Systems family
The right monitor at the right price. Princeton Graphic Systems offers you a complete family of high
performance personal computer monitors. Monitors that deliver the compatibility, resolution, and reliability
you need for any application and any budget: from word processing to sophisticated business graphics.
HX- • 2E. High resolution RGB
monitor 640x350 lines noninterlaced - .28 mm dot pitch -Compatible
with IBM Enhanced Graphics
Adapter -Nonglare screen -$785

MAX-.2. Amber monochrome
-720 x 350 lines -Enhanced to interface wnh IBM color or
monochrome adapter card
-Nonglare screen -Can display 16
shades of amber -$249

HX-.2. High resolution RGB
monitor -640 x 200 lines
noninterlaced -.31 mm dot pitch
tube-Nonglare screen -$695

SR-. 2P. PGS's top of the line

HX-9/9E. Nine inch, high

RGB monitor 640x480 lines
noninterlaced - .26 mm dot
pitch - Analog input allows
for the display of 4,096
possible colors -Compatible
wnh IBM Professional
Graphics Adapter -Nonglare screen -$999

resolution RGB monnor noninterlaced -.28mm dot pnch tube
-9E compatible wnh IBM Enhanced
Graphics Adapter -Nonglare screen
-Green/amber swnch -Apple/IBM
colors - Etched dark glass screen
-$650/$750 (9E)

SR-.2. Super-high resolution RGB
monitor -640 x 400 lines noninterlaced
-.31 mm dot pitch tube - Nonglare screen
- Requires interface card -$799

Princeton Graphic Systems. The only real choice.
For office or home use, Princeton Graphic Systems has a monnor that's right for you. Inquire
at your local computer store about our complete line of high resolution color and monochrome
monitors; monitors that live up to the Princeton Graphic Systems 'tradnion of quality, performance, and value. Princeton Graphic Systems. 601 Ewing Street, Bldg. A, Princeton, N.J.
08540. (609) 683-1660 Telex: 821402PGSPRIN (800) 221-1490. Ext. 304.
Princeton accessory product One.
Undergraduate tilt/swivel monitor base,
ColorView card, Green/Amber swijch, RGB-80 card
and Scan Doubler card.

IBM IBM Enhanced Graphics Aclapler. ancllBM Prolessiorlal Graphics Adapter art! trademar1ls

P INCETON'·
GRAPHIC
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ollntematlooal Business Machines. Inc. Compaq is a trademar1l of Compaq Computer Cap.
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'With Icon, you can
write an easy program
that's quick and dirtyuse it once and
throw it away.'
signed for this kind of thing. We
became interested, from a research
point of view, in linguistic facilities for
string and list processing, and in implementational techniques.
I came here to the University of
Arizona in 1971 from Bell Laboratories and got funding from the National
Science Foundation, and it's been
funded since then. That's 15 or 16
years of continuous funding in this

area. We've been working on developing programming languages for processing nonnumerical data and techniques for implementing them-the
two going hand in hand.
This is a research project; it's not
designed to produce another programming language-there are too
many of them already-or a commercial product. but it's nice when your
research can produce a by-product
that's useful in the computing community. Every so often we've gotten
to the point where the results of the
research needed to be embodied in
a working programming language;
we've implemented it and made it
available to the computing community.
There was a language called SL/5
following SNOBOL4. SL/5 stood for
"SNOBOL Language 5':-1 think we
were kind of embarrassed by the
name SNOBOL, which was originally

intended to be a joke and then caught
up with us. At some point we realized
that we had a conceptual breakthrough in the area of programminglanguage facilities and we set SL/5
aside and started working on a new
linguistic context that became Icon.
leon looks a lot like SNOBOL4 in
some respects, but it looks very different in others. I use both of them indiscriminately, although I prefer Icon.
I've taught both of them; I prefer to
teach Icon because some of the
things in SNOBOL4 date back to a
time when our ideas about programming were very different from what
they are now, and it's kind of embarrassing. Fun, but embarrassing.
In one sense leon can be looked at
as just what you were talking about.
an attempt to keep the good features
of SNOBOL4 and replace the bad
ones with better ones. It's not an entirely accurate characterization, but
it's one way of looking at it.
BYTE: What do you see as some of the special
features of Icon?

Duyand

sell stocks with
your personal
computec
ow use your own per anal computer to place stock and option orders
24 hours aday; seven days aweek. Get quotes, review your portfolios and more.
And save up to 75% on brokerage commissions* For more information,call
toll free today: ..
1·800·544·6666,
IJU."'~~_"'_~ Q::7===~~
In Mass., call collect (617) 523-1919
Ilrr"0i7I""I7~01PUilL5'C§)C§)

FIDELllY

'As compared with full,cosl brokerage Firms. Minimum
commission is $30.00.
KQB0601B5

FIDELITY BROKERAGE SERVICES,INC.
Member NYSE. SIPC.

Griswold: In the first place, it carries
some of the features of SNOBOL4
that were attractive to begin withattractive for certain kinds of uses, for
certain kinds of people. It tries to
make programming easy, at the possible expense of efficiency. It tends to
support the programmer. It's also
good for one-shot programs. You can
write an easy program that's quick
and dirty-use it once and throw it
away-very much like SNOBOL4.
The thing that's most intellectually
interesting about it and most potentially significant in its influence on programming languages of the future is
that expressions can have more than
one value. This is a carryover from
SNOBOL4 string pattern matching
where patterns could first match one
thing and then match another.
What motivated Icon really was the
recognition that this didn't have to be
limited to pattern matching; it could
be a general feature of programming,
not just string processing. Expressions in Icon are capable of producing a sequence of results. This works
(continued)

346

BY T E • JULY 1985

Inquiry 148

ELI:
EI~
Multifunction Board
Error Correction
Code (ECC)
Switchless
Installation
Maximum RAM
Capacity 4 Mbytes

Orchid ECCELL

~
'/~
yES

Free Productivity
Software
2 Year Warranty
Supports Lotus!
Intel Specification
-Breaks the 640K
DOS Barrier _

,#~

IC}'&$]

Advantage!

NfJ
A}D

AJ()

J.J,
N~

NfJ

Panty VersIOn Available

Attention IBM ATTM owners. Your
choice of multifunction boards is
about to be simplified.
Because once you find out what
ECCELL has to offer, you'll have
only one choice: ECCELL by
Orchid Thchnology
ECCELL is the only multifunction board with ECC (Error
Correction Code). ECC actually
detects and corrects memory
errors before they do any harm.
So you can keep on
working without
worrying about
the disastrous
consequences

oflosing your data. In fact, ECC is so
critical, virtually no mainframe or
minicomputer operates without it.
And ECCELL is the only multifunction board with switchless
installation; the same advanced
technology chosen by IBM when
they built their AT Thchnology so
advanced we can back it with an
unprecedented 2 year warranty
Want more proof? Pick up a pen
and prove it yourself.
Then pick up the phone and
call Orchid Thchnology at
415-490-8586.

Finally,advanced technolov
for the IBM AT.
Inquiry 265

47790 Westinghouse Dr., Fremont, CA 94539, TXL: 709289
ECCELL is a trademark of Orchid Thchnology. Advantage! is a trademark of AST
Research, Inc. IBM AT is a trademark oflntemational Business Machines Corp.
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'SNOBOL lets

people write
really simple, compact,
natural code
instead of crazy loops,
nested things,
and so forth:
just as well in numerical domains and
list processing as in string processing.
It makes very simple and natural
some kinds of formulations that are
contorted and difficult in other languages.
Expressions may produce an infinite number of results. In that sense,
Icon is a superset of ALGOL-like languages where you evaluate one expression and you get one result.
period, no matter what. In Icon you
may get zero results, which corresponds to failure in SNOBOL4; you
may get one, which corresponds to
normal computation; or you may get
a lot of results if the surrounding context needs them to arrive at a solution. There's a flavor of logic programming in Icon; you can see logic programming as a subset of it. There's
logical conjunction and disjunction. It
all fits into a uniform theoretical

framework that the programmer may
never have to see but which has the
nice feature that you can see generalizations.
This is what turns people on; they
can find new ways of expressing
things they couldn't have before. You
can iterate overall solutions. There are
several programming languages that
have iterators, going back to IPL-V,
and more recently Alphard, CLU, and
SETL. but they're all limited to specific
kinds of structures or contexts over all
the elements of a set. In Icon you can
just have a lot of expressions that
produce a lot of results and you can
iterate the results overall. You can
produce sequences; you can manipulate sequences. Those were all inherent in SNOBOL4 but they were
limited to a very small context. and
the programmer couldn't get his or
her hands on them. Now it's been
generalized, and that is what I think
is going to appeal to people.
That. I think, is the most significant
thing. In fact. it surprised us; we didn't
expect that to be the result. That's
what really excites people; they can
write really simple, compact. natural
code instead of all these crazy loops
and nested things and so forth. It
looks like it ought to look and it produces the results it ought to produce.
Icon produces interesting programs,
and it's fun-which can't be knocked.
Programmers are, after all. human
beings.
BYTE: What Icon implementations are out

there right now?
Griswold: There are several versions.
The one that is current. and maintained and supported, is version 5,
which is the UNIX-based system. It's
written mostly in C. It's available on
PDP-I Is, VA~lls, Sun workstations,
AT&T 3B20s, Onyx, . ,. We have it
running on PC/IX now-it's not ready
for release, but the full language is
running. And there's a VAX VMS implementation. There are 80 or 90
VMS systems out that we know of.
most of those in educational environments.
There are probably two dozen implementations of Icon for various
kinds of processors in progress, but
what will become of them I don't
know.
We've decided to go with C as an
implementation language and UNIX
as an environment. It's not easy to implement this in assembly language.
Implementing Icon from the start is
considered to be a research project.
How you implement the expressionevaluation mechanism efficiently is
not something that's obvious. It's incompatible with stack-based implementations of languages like
ALGOL-68 or Pascal. So again, the implementations come from a generic
one, and that limits its availability.

BYTE: Do you see a specific group of people
using Icon?
Griswold: There is an academic group
again. It's being taught in comparative
(co"ti"ued)
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programming languages as a replacement for SNOBOL4 here at the University of Arizona, and at CarnegieMellon, Illinois Institute of 'Technology,
Duke, and a few other places. That's
probably because Icon is more
cosmetic from a computer science
point of view, even if you think of it
as SNOBOL4 embedded in Pascal.
which it isn't but even if you think of
it that way.
People in industry are using Icon for
VLSllvery large scale integrationjlayout. They're using it for utility programming; we have quite a few utilities written in it here. It's good for all
kinds of things, from producing nicely centered labels for mailing lists to
random-sentence generators, linguistic analysis, all those unusual
things that other languages don't do
well. It fits into the humanities very
nicely; we're getting a lot of people
really looking at Icon in the humanities now. Icon tends to be'a catchall
like SNOBOL4 for all those applications that other languages are not
designed for.
It's still fairly young; SNOBOL
started in 1962 and SNOBOL4 came
out in 1968. Icon wasn't available to
anybody outside the University of
Arizona until about 1978 or 1979, and
the current version, the UNIX version,
is quite a bit more recent than that.
] don't think Icon will develop an

identifiable user community. I think it
will be a tool that some people use
by preference or other people use for
special purposes.
BYTE: Why the name "Icon"?
Griswold: No reason. You need a
name when you want to talk about
something.
One of my colleagues was into onecharacter names at the time, C being
the current attraction, but there were
languages called A and B before C.
He wanted to call the language S,
because it's short. Well. that doesn't
look very good when you're writingit looks like you've made a typo. C is
bad enough and S is worse.
So we sat around for a long time trying to think up names. ] personally am
not very enthusiastic about acronyms
or naming languages after famous or
infamous people, but you need a
name.
I'm responsible for the name. You
can find some thread, in the sense
that the language development of
which it's a by-product has been
rather iconoclastic. But that's not why
we picked the name; it's just an excuse I can give you for it.
In hindsight I think the unfortunate
thing is that it's caused some confusion because of the use of the word
"icon" to mean a symbol in programming systems-the Lisa and so forth-
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BYTE: Where do you think microcomputers
are taking us?
Griswold: I've been in computing for
about 25 years. When I first got into
it ] thought "Gee. wouldn't it be great
if I could have my own computer! But
what happens when I retire because
the machine is an IBM 360/50 and
costs a million dollars and it's as big
as this room?"" One of my colleagues
said that was his ambition-to have a
360 in his basement. Now, of course,
I run UNIX on an IBM PC XT and have
at my fingertips essentially the kind
of computation that used to be too
expensive for even a whole organization to own, at a price I can afford.
And I don't think we fully understand
what the impact of that is going to be.
BYTE: In the next few years. we'll be seeing
microprocessors that can address gigabytes of
memory. There are very few languages or programming concepts out there now that can't
be done in that kind of space.

LANGUAGE
IMPLEMENTATIONS:
SNOBOL4+
Catspaw Inc.
POB 1123
Salida, CO 81201
(303) 539-3884
(MS-DOS, CP/M-86)

which came after Icon was developed
and published. Every so often we get
a request for Icon because somebody
thinks he's going to get some kind of
screen-manipulation package. But we
couldn't have anticipated that] don't
suppose.
We chose not to call it SNOBOL6
because that sounds like it's just another revision, and it's so substantially different. It's as different as PLiI is
from FORTRAN.
It's a problem, picking names. You
pick a name and later on you wish
you hadn't.

5195

Griswold: Someone will invent one.
Someone always invents one. Given
that amount of space, they'll find a
reason. _
FOR FURTHER INFORMATION
Griswold. R. E.. J. F. Poage. and I. P
Polonsky. The SNOBOL4 Programming language, 2nd ed. Englewood Cliffs, NJ:
Prentice-Hall. 1971.
Griswold. M. T.. and R. E. Griswold. The Icon
Programming Language. Englewood Cliffs.
NJ: Prentice-Hall. 1983.
For information on Icon, contact the Icon
Project, Department of Computer SCience,
University of Arizona, Thcson, AZ 85721.
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T

he subject of this month's column
is the prominent U.K. amateur astronomer Andrew J. Hollis. He uses
a low-eost Sinclair Spectrum microcomputer
to perform data capture and processing on
observations obtained by photoelectronic
photometry (the electronic measurement of
the brightness of celestial objects).
Mr. Hollis. who is a chartered engineer by
profession. runs the Ormada Observatory
from the garden of his house in the northern England country village of Cuddington
in Cheshire.
He became interested in astronomy in
1957 when his parents showed him the
comet Arend-Roland through a pair of
opera glasses; from this beginning he went
on to join the British Astronomical Association (BAA.) and build his own 8-inch reflecting telescope in the late 1960s. Though his
interest in astronomy is broad, he is particularly interested in variable stars and in
the asteroids (more properly called the
minor planets) and is now director of the
minor planets section of the B.A.A.
No science (with the possible exception
of ornithology) is as open to contributions
by "amateurs" as astronomy. Indeed, the
term "amateur:' which has acquired faintly
derogatory overtones in this century, seems
barely adequate to describe their efforts.
There is certainly nothing "amateurish"
about the activities at Ormada Observatory.
Therefore, I shall intend the term in its
original sense of one who works for love of
the subject. The results obtained by Mr.
Hollis and his coamateurs are often significant enough to be published in the BAA.
and other astronomical journals.
The advantage of a large telescope is that
it collects more light. hence it can measure
fainter objects that smaller telescopes can't
detect. Since the giant telescopes are
almost always dedicated to the inspection
of the. most remote objects beyond our
galaxy. it's not uncommon for professional
astronomers to actively solicit the participation of serious amateurs when an event of

interest like an eclipse occurs in this solar
system. The combined small telescopes of
amateur observers around the world add
up to a formidable instrument.
Time on the large telescopes at major
observatories must be booked many
months in advance and is tightly rationed.
An observer whose allocated slot comes up
is then at the mercy of the weather; if conditions are bad, the whole session may be
frUitless. Consequently. a professional
observer who wishes to study a particular
variable star or minor planet may get only
16 or so hours of observation a year. Hollis
reckons that he can get in at least 50 hours
per year because he is in a position to
observe from his garden observatory any
time the weather is fit.
PHOTOELECTRONIC PHOTOMETRY

The study of both variable stars and
asteroids depends in part upon measuring
their brightness. In the case of a variable
star. the aim is to chart the changes in
brightness over time. The shape of the light
curve so produced can help to answer
several questions about the star system that
produced the stars: Is it a binary or ternary
system of stars orbiting each other? What
are their relative sizes? Do they have extensive atmospheres? Are they exchanging
matter?
Andrew Hollis spends much time measuring such light curves to derive the times of
minima (those points in a star's cycle when
the brightness is at its lowest level). He acquires further information by taking accurate measurements of the period of variable stars, i.e.. the time between minima. If
this is done to sufficient precision. Iongterm fluctuations can be distinguished. as
some stars appear to slow down or speed
up over years or decades. Mr. Hollis also
measures the brightness of asteroids and
plots this against their progress in orbit
around the sun. These measurements yield
details about their shape and orientation.
(continued)
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Before the advent of electronics.
brightness was estimated visually
using the magnitude system. Certain
important groups of stars were classified into groups of similar brightness. and these groups were then
ranked in magnitudes-first magnitude being brightest and so on in
order of decreasing brightness down
to the limits of visual discrimination
at the sixth magnitude.
To estimate the brightness of an
object visually. you use a star map to
identify a nearby star of known magnitude. compare the object with it.
and decide whether the object is
more or less bright in the telescope
than the nearby star. Choose another
known star and repeat. By making
numerous comparisons of this sort
you can assign a magnitude to the object. interpolating if necessary between the two nearest known values.
Though it may sound rough. skilled
observers can in fact produce remarkably accurate estimates this way.
However. it lacks the degree of precision necessary to follow fine variations in variable stars.
Photoelectronic photometry re-

places this visual ranking method with
a direct measurement of the light
entering the telescope from the
object. (To accommodate this. the
magnitude system has been refined
into a more quantitative logarithmic
scale that permits fractional magnitudes extending down to the 20th
magnitude and below.)
Some kind of photoelectric detector is placed at the prime focus of a
telescope so that the image of the star
falls on it. The current or voltage produced by the detector must be in
some way proportional to the amount
of light falling on it. The telescope is
not used to magnify the image of
stars. as we do with terrestrial images.
but merely as a light collector.
The telescope collects light from a
more or less large region of sky
(determined by its aperture). not
merely from the desired star. To narrow this field to the object of interest.
a diaphragm plate with a tiny hole in
it is placed at the focus and the star
image is positioned (by eye) over this
hole. thus excluding surrounding stars.
A further refinement is to take a second light reading with the telescope

Photo I: The photodetector subsystem attached to the telescope has a flip-up mirror in
the left-hand compartment that directs light to the eyepiece on top.
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focused on a region of empty space.
This reading can be subtracted from
the first to eliminate the residual effect of background light and the
spurious dark current produced by
most detectors.
Photodetectors typically respond to
a broad band of wavelengths in the
starlight. Astronomers are interested
in certain wavebands and so will
usually interpose filters between telescope and detector. allOWing only certain bands to pass. Hollis works in
three widely studied bands known as
the UBV, for ultraviolet. blue. visual.
Readings taken straight from the
photodetector bear a most indirect
relation to the magnitude of the star.
and it is here that a computer can be
used to make the necessary conversions.
THE HOLLIS SYSTEM

At the time of my visit to Ormada in
February. Andrew Hollis's own 300millimeter telescope was away being
rebuilt. and his photometry system
was mounted on a borrowed 135-milIimeter telescope (it sits on a German
equatorial mounting. powered by a
synchronous electric motor from a
home-built power supply).
At the heart of the system is a sidewindow photomultiplier tube (RCA
1P21) that does the actual detectingit looks like those vacuum tubes used
in old radios. Photo I shows the
detector mounted in its enclosure on
the telescope-the eyepiece and flipup mirror allow visual positioning of
the star image onto the diaphragm
plate.
Inside the evacuated glass envelope
of the photomultiplier tube are nine
metal anode chambers. At one side
is a window through which light
passes and falls onto a photocathode.
dislodging a few electrons.
A DC voltage of around 1000 volts
accelerates these electrons to the first
anode. On striking the anode. each
electron dislodges more electrons.
which accelerate to the second
anode. etc. This snowballing effect
results in a huge amplification. with
around 1 million electrons arriving at
(continued)
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The interface program
is written to use
interactive printer
output, much like the
old days of the Teletype.
the final anode for every electron initially dislodged by a photon.
The end result is a tiny burst of current. measured in nanoamps or even
picoamps. proportional to the original
amount of light. 1b increase efficiency.
the star image is actually defocused
by a lens after passing through the
diaphragm aperture, so that it covers
more of the photocathode: only the
total amount of light is important. not
the image itself.
The processing of this tiny signal
begins immediately when it is passed
to a high-gain current-to-voltage
amplifier. (Hollis uses an Intersil
ICL7650 chopper stabilized op-amp
on a single chip.) The output is now
a DC voltage in the range of 0-10
volts. However. it varies during each
observation. and reading it directly
would involve messy averaging calculations. Consequently. Hollis passes
this signal to another chip, a 'Teledyne
9400C/ voltage-to-frequency converter. which outputs either a stream
of pulses or a continuous square wave
whose frequency is proportional to
the input voltage.
This can now be sent to a pulse
counter and the count read off from
a calculator-style visual display. By
recording for a fixed period of time.
the number of pulses counted will be
a measure of the light received integrated over that period.
Hollis finished his basic system in
1983 and began recording observations manually from the pulse-counter
display. Each observation requires at
least three readings: two from the star
(which are averaged) and one from
the background sky (to be subtracted). Sometimes readings must be
356
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repeated because some stray event
lights up the sky and causes a bad
reading.
To obtain standard star magnitudes.
these readings must be performed on
both the object of interest and a comparison star of known magnitude.
Then these two readings need to be
reduced using various mathematical
formulas to convert them from instrumental magnitude to the Standard
UBV Magnitude. One formula calculates the differential air mass (i.e.. the
distance the light had to travel
through the earth's atmosphere) according to the stars' heights above the
horizon, another corrects for instrumental scale factors, while others convert from geocentric to heliocentric
time.
Finally. subtracting these results
yields the differential magnitude of
the object of interest; a long. timed
series of such differential magnitudes
is required to show the variation in
brightness. and thence the time of
minimum.
COMPUTERIZED DATA
ACQUISITION

It quickly occurred to Hollis that this
whole rigmarole. including the initial
capture of data from the instrument.
could be performed by a microcomputer with considerable savings of effort and increase of reliability. He
selected the Sinclair Spectrum
because of its low cost. availability,
and its large volume of add-on circuitry published in the electronics
hobby press.
The Spectrum, Britain's largest seIling computer. was sold for some time
in the U.S. (in a slightly modified form
as the Timex 2000). For those who are
not familiar with it. it's a Z80-based
machine with 48K bytes of RAM
(random-access read/write memory)
and a highly individual BASIC in ROM
(read-only memory). It is supplied
with no standard I/O (input/output)
ports (e.g.. R5-232C or Centronics) but
has a parallel expansion socket. using
a proprietary bus. and cassette port.
Internally it is a low chip-count design.
with all the peripheral activities controlled by a single ULA (uncommitted

logic array, OJ gate array as it is commonly called in the U.S.).
Hollis built his own interface box to
fit onto the bus-expansion connector.
This contains the high-gain amp and
voltage-to-frequency converter chips
and a Z80A-P10 (parallel I/O) chip.
Instead of taking the pulse output
from the voltage-to-frequency converter to a counter, the alternative
square-wave output is taken to the
first data pin of the PIo. The PIO is
configured in mode 3. or control
mode. with no handshaking. The net
effect is that the central processing
unit sees the first bit of an 8-bit port
toggling on and off at the frequency
of the square-wave signal.
Hollis realized that Sinclair BASIC
would be too slow to read this port-a
sampling rate of at least 6500 reads
per second is required. He wrote a
short machine-code subroutine that
counts the number of changes of
state of the single bit that is input over
a variable integration period. typically
10 seconds, and returns the answer in
the Z80's BC register to the main interface program, written in BASIC.
Hollis doesn't like to take a television set out into the confined and
often damp environment of the observatory, and so the interface program is written to use interactive
printer output. much like the old days
of the 'Teletype. Data can be inspected
immediately on the Sinclair printer. a
tiny low-cost device that prints electrostatically on rolls of 4-inch metallized paper and takes its power from
the Spectrum. Any reading that is
clearly wrong can be deleted and
taken again. Satisfactory readings can
then be stored on cassette tape for
further processing by other programs.
To further simplify the business of
gathering data, Hollis has built a
remote-control unit to operate the
Spectrum. This is made from an offthe-shelf 5-key cursor keypad
mounted in an alloy box and connected by a long lead to another interface box on the bus-expansion
port. It allows Hollis to take readings
without leaVing the telescope.
After an obserVing session the
(continued)
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Spectrum is taken back indoors and
the results are reduced by a second
program that applies all the various
corrections, converts the date and
time to the required Julian calendar,
and finally prints out the time of
minimum of the variable star under
study. together with statistical certainty estimates. This program works
on a TV screen as well as the printer.
A third program is used to predict
the time of minima. This contains a
database of the periods of 67
selected variable stars, gleaned from
the General Catalog of Variable Stars. It
calculates and prints out a list of the
times of all the minima for a given
night alloWing Hollis to plan his evening viewing efficiently.
A home-brewed graphing program
for the diminutive Sinclair printer produces neat and highly presentable
scatter graphs of light curves. Figure
I shows a typical light curve for the
asteroid VW Cephei.
TIMING MATTERS

The Spectrum has proved itself highly
competent and cost-effective for the
sort of work that Hollis requires. Its
main limitations are the lack of
double-precision floating-point arithmetic and a real-time clock. The relatively slow BASIC and cassette
VW CEPHEI

dm

0.9

u.K.

storage are no problem and are only
noticeable in the Minima Prediction
program.
Precision is not too serious a matter as the 10 significant figures of the
Spectrum's BASIC are well beyond the
inherent accuracy of the photometer
readings. The only problem involves
the representation of Julian dates, in
which the time and date are combined to give the time in fractional
days since noon on January I of the
year 4713 B.C. These numbers have
seven figures before the point and up
to six places after it. if you're measuring to fractions of a second (I'm
writing this word at approximately
2446123.57540). Hollis gets around
this by dropping the initial 24 in internal calculations, which is unlikely to
cause any problems for a century or
two.
Timing is a more serious problem.
The Spectrum uses interrupts for its
I/o. causing the software clock to stop
during printing and cassette operations. At first. Hollis tried timing the
printing operations and adding a correction factor. but he was soon looking for a proper real-time clock.
He found a suitable design published in an electronics magazine and
built it It has battery backup and is
based on an MM 58174 clock chip
JULY - AUGUST 1983
COMPARISON BD +75 0 753

LIGHT DETECTORS
P 0.276500d
±0.000003d

0.7

0.5

A J HOLLIS
ORMADA OBSERVATORY
135 mm REFLECTOR
DC PHOTOMETER

0.3

0.0

with its own 2K-byte static RAM into
which the Spectrum can write key parameters such as the latitude and
longitude of the observatory and the
year (which the chip's designers inexplicably left out). This clock card
stacks onto the bus-expansion connector at the back of the Spectrum,
making quite a pile of hardware.
There is a scheme afoot however.
to provide even more precise timing.
Hollis intends to move into new areas
of observation, including studying the
orbits of Jupiter's moons and the occultation (i.e., hiding) of stars by
asteroids. This requires high-speed
photometry using the highest possible sampling rate.
For a slowly changing variable star,
integration of the light received over
a 10-second period is satisfactory. but
to resolve detail in the occultations
occurring over a few seconds, the light
needs to be sampled at subsecond
intervals.
To time such observations, Hollis
has built a radio receiver that can pick
up a time signal called MSF, broadcast
on 60 Hz from Rugby in the Midlands.
Fortunately. there's no need to synchronize the readings with the transmitter (which would be a major programming problem); it is sufficient to
merely record the time "pips" alongside the data like the time base on an
oscilloscope.

0.5
PHASE

1.0

Figure I: A typical light curve for the asteroid VW Cepftei.

There is now a small community of
astronomers like Andrew Hollis using
the comparatively cheap side-window
photomultiplier tube as a light detector. By experimenting and exchanging
their findings they have extended the
limits of its performance in quite
unexpected ways.
One drawback of the device is its
comparatively large and variable dark
current (i.e., the signal produced even
when no light is falling on it). Hollis
and confederates have discovered
that this dark current can be drastically reduced and made more constant. not by cooling as is often done
with photodetectors, but by drying
the environment in which it operates.
(continued)
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IBM is under our surveillance
Once again, the crack team of BYTE
editors is examining the full story of the
IBM PCs and compatibles. In this 1985
additional issue, "Inside the IBM PCs",
BYTE will offer the results of their in-depth
investigation to your customers-the
BYTE reader.

reservations, look for your BYTE rep-the
one with a red rose in the lapel-or call
Peter Huestis, Advertising Sales Manager, at
(603) 924-9281. He'll give you conclusive
evidence on how BYTE wrapped up sales
leads from last year's "Guide to
the IBM PCs".

Want to collaborate? The code word is
IBM. For information on rates and space

CLOSING DATE: September 6, 1985
ON-SALE DATE: Mid-October, 1985

I3~TE
IBM IS a registered trademark of IBM Corporation
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Placing silica gel
in the chamber
dries the environment.
This is accomplished by placing silica
gel in the chamber that houses it.
No one knows for certain why it
works, but Hollis's theory is that adsorbed moisture on the insulating
base of the tube creates variable
resistive paths between the hightension pins (up to 1000 volts). Drying the moisture raises the resistance
of such paths.
Hollis is also trying out other types
of photodetectors, When I visited, he
showed me an experimental setup
that uses a photodiode, though so far
the results from it have been unsatisfactory.

AMPU 20 MB w/25 MB Tape ... SCali
CORVUS
11.1 MB omnidrive Starter K~.
$1649
45 MB omnidrive . . . . . . . . . S4149

,

"

'

'1M SYSTEM SPfCIALS
256K, 2 Drives
256K,1 Drive & 10 MB Hard.
COLUMIIA MPC 4220.
CORONA 400 Series
FUJITSU Micro 16s (8086118GA)

SCali
. SCali
S1B99
SCali
S1995

INTEROYNE Tape Back Up
IRWIN Internal Tape Back Up
IOIiEGA Bernoulli 20 MB. . .
IIICROSCIENCEISEAGATE. .
MAYNARD HfCTRoNICS
SYs&fN Image/Qic·File/XL

SCali
5549
. .S2499
.SCali
SCali
SCali

S125
S559
... SCali
.. $459

WY·350

SCali

TALLGRASS
TG·5025 (25 MB wl60 MB Tape).. . .. S2759
TG·6180 (80 MB wf6() MB Tapel
SCali
KAYPRo All Models.
LfADING fDGf PC
MORROW DfSlGNS All Models.
NCR All Models .
NfC APC·III PACKAGfS
w/2 Or, Wordstar Pro Pk, 2050 .
wi plotter, dig~izer & AutoCAo
SUDUA Chameleonl Plus.
WANG
PC w/256K, 2 Or.
Office Assistant wi printer.
lfNITH
IF-151·52 wllen~h Monitor.
IF-151-21 w/l0 MB Hard Disk.
IF -161-52 (Portable, 2 Or) .

.

CONCWSION

FOR IBM PC/ATlJR & COMPA~

I was impressed by the simplicity and
effectiveness of the system Andrew
Hollis developed. Excluding the telescope, the hardware costs less than
£600 (about $760 at the current exchange rate) and yet can produce
results with a certainty of ±0,01
magnitude, or around I percent error,
It's also gratifying to see one of the
humblest of home microcomputers
serving science in such a competent
fashion.
Interestingly. Hollis denies that he
is in any way a computer buff; he has
learned only enough about computers to get the job done, with
astronomy always being most important. It's rather sobering to think that
the amount of computing he had to
learn would probably qualify him as
a computer design engineer; we are
still liVing very much in the frontier
days,
During my visit to Ormada, a fond
hope that I once entertained was
revived: that the spread of personal
computers might do for computer
science what cheaper telescopes have
done for astronomy and encourage
amateurs to make significant contributions, _
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No micro in its right mind would
want a showdown with Pinna de.
Its awesome fire power is
provided by the superb Motorola
Up to 8 Megabytes ofdirectly
And a Pinnacle LX expansion
68000 charging along at 12MHZ
addressable RAM and 110
chassis allowing nine 68000
with no wait states (giving about
Megabytes of Winchester storage
processors to network 56 users.
3MIPS).
dance when Pinnacle barks its
A micro's gotta do what a micro's
gotta do.
And Pinnacle's ammo belt is just sharp orders.
bristling with high powered options
And that's just for starters.
And starting at under $4000
to give rapid fire to all seven users.
There's also the Pinnacle IX with
Pinnacle's just the fastest there is.
P-System, Unix,@>CPIM-68K,@>
TWO 68000's, OMA, and Memory
Mosys, BaS, Mirage, Tripos all obey Management hardware. Ideal for
instantly - along with their armies of disk intensive operating systems
applications.
like Unix@> and Pick
The accessible peak of performance
us DISTRIBUTORS Pinnacle Systems Inc. 10410 Markinson Road, Dallas, Texas 75238. Tel. (214) 340-4941. Telex 88-8442

PINNACLE

ELECTRONIC MANUFACTURING/SERVICE Lamtech Electronics Corporation, 620 Easy Street, Garland, Texas. Tel. (214) 272-3504
INTERNATIONAL SYSTEMS GROUP ISG Pinnacle, Dallas, Texas. Tel. (214) 340-4941. (Distributor enquiries invited).
VERTICAL MARKET SYSTEMS VMS Pinnacle, Dallas, Texas. Tel (214) 340-4941.
EUROPEAN DISTRIBUTORS TOI Pinnacle Ud, 29 Alma Vale Road, Bristol BSB 2HL, England. Tel. (0272) 742796. Telex 444653.
UNIX IS a Registered Trade Mark of Bell Labs. CPIM-68K IS a RegIstered Trade Mark of Olglfaf Research.

Inquiry 281

B·Y·T·E

j-A·P·A·N

Peripherals, Chips,
and New Computers
Erasable
optical..disc
coating from
Fujitsu and
more new
Japanese
products
BY WILLIAM

M.

RAIKE

I

n the past month at least two new personal computers have appeared on
the market here; the battle of the
memory chips continues with the major
contenders evidently undaunted by the
slump in the chip market (both Toshiba and
Hitachi have introduced new large-scale
memory chips); Fujitsu announced a new
erasable optical-disc technology; there are
glimmers of hope that the dismal situation
in the Japanese software industry may be
headed for improvement; and I discovered
the Silver-Reed EB50, a battery-powered
lap-size portable four-color printer/plotter/
typewriter/thingamajig that's just plain neat.
TAKE YOUR GRAPHICS ALONG

William M. Raike, who has a Ph.D
in applied mathematics from North-

western University. has taught operations research and computer science
in Austin. Texas. and Monterey.
California. He holds a patent on a
voice scrambler and was formerly an
officer of Cryptext Corporation in
the United States. In 1980, he
went to Japan looking for 64K-bit
RAMs. He has been there ever since
working as a technical translator and
a software developer. He can be
contacted c/o BYTE. POB 372.
Hancock, NH 03449.

It's hard to know just what to call the SilverReed EB50. It looks like a briefcase-size portable electronic typewriter, but there's no
print element. Instead there are four ballpoint pens (black, red, blue, and green)
mounted in a little drum that draws the
characters you enter from the keyboard
(alphanumeric or katakana) in any of three
sizes, in either Courier or italic type, either
vertically or horizontally. You can also draw
four-color graphs in any of 12 styles, including various kinds of pie charts, bar
graphs, and broken-line graphs, complete
with labels and axes. A I5-character Iiquidcrystal display helps you orchestrate all this
from the keyboard.
The EB50 has a built-in serial interface, so
it only needs paper and an RS-2 32C cable
to turn it into a four-color plotter. A hard
carrying case with a handle is standard, and
the total weight. including batteries, comes
to 51'2 pounds. I still don't believe the list
price; it's only about $200. However, I don't
have any idea whether the company is planning to export the EB50"

discs with a laser beam, But you can write
data on the newer types of optical discs
with a computer, something you cannot do
to videodiscs and compact discs, The two
main types of optical discs are DRAW
(direct read after write). on which you can
only write once, and erasable, on which you
can write, erase, and rewrite a number of
times,
Fujitsu has just developed a new coating
material for optical discs that allows data
to be written by creating holes in the
coating with a laser beam, Then this
material can be partially melted by a lowerpower laser beam that effectively erases the
data, It also overcomes one of the main
drawbacks of earlier materials: it is thermally stable, which makes long-term data storage practical. The new material. a thin
crystal layer of selenium, indium, and antimony, also resists corrosion and oxidation
better than the exotic tellurium used in
other optical-recording materials.
1b record data, you shine a 5-milliwatt
laser beam on the surface for 100 nanoseconds; the surface reflectivity of the resulting
hole ends up being about 30 percent higher
than the surrounding area. When a halfpower laser beam heats up the same spot
for several microseconds, the hole is
smoothed out. reducing reflectivity by
about 20 percent and effectively erasing the
data.
Existing optical-disc units store about 1
gigabyte per 2o-centimeter disc. but according to BYTE's Japanese sister publication,
Nikkei BYTE, which featured optical discs
in a recent issue, 5y.;-inch units are on the
way and promise to open up new applications. We should start to see commercial
products within the next two years.
LET THE CHIPS FALL. ••

NEW FUJITSU
OPTICAL-DISC MATERIAL

Optical discs, like videodiscs and compact
digital audiodiscs, store large amounts of
data; you read the data by scanning the

Just about all the Japanese electronics
giants got into the chip act in recent weeks.
First. there was NECs announcement of a
new superfast Josephson-junction inte(continued)
JULYI98S·BYTE
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developed the fastest I-mega bit
grated circuit (lC). In the us, IBM
dynamic RAM (random-access read/
abandoned Josephson-junction
research and development as imprac- write memory) chip. It has an access
tical about two years ago; NEC ob- time of only 60 nanoseconds. Like
viously thinks it's not that impracticaL
many new ultralarge-scale ICs, it's
Josephson-junction devices use super- based on CMOS (complementary
conductors cooled to - 269 degrees metal-OXide semiconductor) technology, which means low power conCelsius and are capable of the fastest operations currently known.
sumption; the new I-megabit memory
Logic gates based on Josephson- requires only three-quarters of the
junction technology can operate in
power of the 2 56K-bit dynamic RAM
times as short as 5 picoseconds, and chips being sold now
speed will be a crucial factor in future
Speaking of 256K-bit dynamic RAM
supercomputer projects. NEe's latest chips, I spotted some Hitachi 150Ie. an experimental device, was a nanosecond memory chips on sale in
multiplier circuit: it could multiply a the electronics bazaar in the Akihapair of 4-bit numbers in only 280 pico- bara district of Tokyo just a few days
seconds, several times faster than ago. The cost is now down to about
previously possible. The whole circuit $4.60 per chip; last year the first units
is on a chip only 2.7 millimeters were selling for over 10 times that
square, and it contains 862 Josephson amount.
Recently Hitachi also made a tanjunctions arranged to form 249 logic
talizing announcement: It has
gates.
Meanwhile, Toshiba claims to have developed a "multilevel slant-cell
______________________________,
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dynamic RAM." According to the
company. with this new technique you
can store four times as much information with no change in the dynamic
RAM structure; instead of holding I
bit of data, each cell holds 4 bits
(represented by a 16-level staircasevoltage signal). The speed of this new
type of memory, I to 2 microseconds,
is slow compared with conventional
dynamic RAM chips, presumably
because of some type of analog-todigital conversion. Nevertheless, it's
not hard to think of applications
where the speed penalty wouldn't be
important. There was no word from
Hitachi on when it might be possible
to buy a multilevel slant-cell dynamic
RAM, or what the cost for such a chip
might be.
JAPAN MOVES TO IMPROVE
SOFTWARE QUALITY

Japanese computer manufacturers
and software houses are aware of the
low productivity and questionable
quality of much software-development activity in Japan; one software
company here, Reed Corporation, is
dealing with the problem by commissioning over a dozen u.s. software
firms to develop custom software,
linking minicomputers in Tokyo with
the US companies via a satellite
hookup.
The Japanese government. through
MITI (the Ministry of International
Trade and Industry) and its subagency.
the Information Technology Promotion Agency (lPA). is concerned about
the software problem, which is projected to get worse with time because
of the increasing shortage of software
specialists. MITI started the Sigma
Project this past April in cooperation
with domestic and foreign software
firms. Combined government and
private spending on the project will
be almost $12 million the first year
and $100 million over the next five
years; the objective is a fourfold improvement in software productivity
and a dramatic improvement in reliability and modularity, particularly in
the area of business software.
As hardware costs decrease and
computing power increases, software

BYTE JAPAN

Ifth~ycan

make it here,

they'lllllake

for personal computers and lowpriced office computers is certain to
be a major factor in the success, and
even the survival. of computer manufacturers. Part of the dramatic success
of the NEC personal computers stems
from the company's efforts to encourage and attract independent software houses to develop and sell software products specifically designed
for NEC machines. Some other
Japanese manufacturers are providing
monetary incentives to software developers to encourage them to design
and develop software that runs only
on their hardware. This could help
counter the reluctance of many software firms to invest heavily in the
development of general-purpose software for wide distribution; those firms
currently rely on orders for highpriced custom software.
THE NEW IBM 5540 AND THE
OKI IF800!60

Last year IBM Japan Ltd. announced
its JX personal computer; it was too
little too late-basically an IBM PCjrcompatible at IBM PC prices. It was
greeted with thundering silence at the
cash registers. On the other hand,
IBM's 5550 workstation achieved a
limited popularity as an office computer, despite its $4000-plus price tag
and extreme sluggishness in recognizing Japanese-language kanji input.
Now IBM has introduced the 5540.
In a nutshell. the 5540 is yet another
computer based on the 8086 microprocessor, but not much else. Even
the kanji ROM (read-only memory)
isn't standard; you have to buy it as
an option. You get either one or two
5 y.;-inch 720K-byte floppy-disk
drives-not particularly impressive
when you consider the I-megabyte
drives in the Fujitsu FM-li BS and
FM-16,6, or in the newest version of
NEe's market-dominating personal
computer, the PC-9801M2. (See the
May BYTE Japan, page 355, for more
information.) Standard memory is
256K bytes, expanda.ble to 640K
bytes. The IBM 5540 has no colordisplay capability; other than that. it
can run all the 5550 software, which
amounts to a tiny fraction of the soft-

ware available (for example, for NEe's
PC-980l machines). This lackluster
bundle costs about $1450 for the
single-drive version and $1700 for the
two-drive version-about the same as
for either the Fujitsu or NEC machine,
but it has far fewer capabilities and a
much narrower choice of software.
The newest machine from Oki Electric, the if800 model 60, is far more
likely to win the hearts and minds of
the computer-buying public than the
IBM 5540. Despite haVing very little
software written specifically for it. the
if800/60 comes with Japanese-language MS-DOS 2.11, so owners have
access to the mass of generic MSDOS software on the market. Interestingly, Oki has developed its own windOWing software, called SuperView,
which runs hand in hand with MSDOS on the new machine. SuperView
also has standard 720- by 512-dot
color-graphics capability supported
by 512K bytes of graphics video RAM
in addition to the 512 K bytes of standard main RAM. That's more than
double the memory of the NEC
PC-9801M2 and better graphics capability than the new Fujitsu FM-16,6.
Like the NEC machine, the new Oki
if800/60 runs an 8-MHz 8086-2 microprocessor; the Fujitsu 'FM-16,6 uses
the faster 80186 processor and a
video coprocessor. All three of these
n'lachines include two I-megabyte
5y.;-inch floppy-disk drives; on the Oki
you can fit an optional 10-megabyte
hard disk into the main unit along
with the two floppy disks. The list
price for the if800/60 is about $1750;
unlike most other Japanese computers, the Oki's price includes a highresolution monochrome display, so it
actually ends up costing a few hundred dollars less than either the NEC
or the Fujitsu machine, and discounts
of at least 20 percent are inevitable
in this highly competitive market.
COMING UP

In next month's column I'll report on
the first-ever COMDEX in Japan and
on several of the products on display
there, including a Fujitsu lap-size
portable, the NEC PC-8401A. and
more. _
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When's the last time you saw
"digging a well" on someone's
resume? Working in the
Peace Corps is not your average
everyday job.
Whatever it takes to be
Peace Corps volunteers, it's
a way of working that develops
a resourcefulness and a degree
of self-reliance that volunteers
use long after they've come
home. Anyplace they work.
On any job they're given.
Hire a former Peace Corps
volunteer, and put that
experience to work on your
"toughest job:' Call Peace Corps
toll-free, 800-424-8580
(ext. 76) to tell them about
job possibilities for returned
volunteers. Or if you know of
those who might like to
volunteer, use the same phone
number (ext. 93) to put their
experience to work where
it can do a world of good.

Peace Corps
The toughest job
you'll ever love.
A Public Service of This Publication
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The Everex Hard Disk/Backup Systems Are Your
Expansion Systems too ... with little additional cost.
More Room To Expand, Not More Money
Think about Off-loading expansion boards
from your PC or XT to an External Hard
Disk/Backup System. Everex provides a
complete line to choose from ...
• Full-size system with eight expansion
slots and room to add up to four hard disk/
backup systems.
• Half-size system with four expansion
slots and space for two hard disk/backup
systems.
• Slimline system, only 2Y2 inches high with
three full-size, one half-size expansion
slots and room for two hard disk/backup
systems.
• All Expansion systems are available with
any combination of Everex hard disk drives
and backup systems.
Unique Features
· One shielded round cable (as IBM) instead
of flat ribbon cables.

. Advanced design eliminates "wait states"
for faster data transmission.
• Compatible with more controllers than
other systems.
Visit your local Everex dealer today and ask
to see Everex Hard Disk/Backup Systems
in action. For the name of your nearest
Everex dealer, please call (415) 498-1111,
47777 Warm Springs Blvd., Fremont,
CA 94539. Dealer Hotline (800) 821-0806.
In CA (800) 821-0807
Imagineering Ultimo, Australia TLX: 74349 IMAGIN AA
Microage Distribution Ltd. London, England TLX: 8813241
WONGSG
Feeder Paris, France TLX: 4413241 FEEDER
Automated Office Systems Hout Bay, South Africa 2721-70-8091
Survex, 1027 Speers Road, Oakville, Ontario Canada L6L-2X5,
416-842-6093
Pride Computers, 102-8167 Main Street, Vancouver.
British Columbia, V5X 3L2, 604-321-5690
18M, PC, XT and AT are registered trademarks of International Business
Machines Corporation,

Replace the clumsy flat ribbon cable
with Everex's shielded, round cable.
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Inquiry 143

A·C·C·O·R·D·I·N·G T·O W·E·B·S·T·E·R

Start--up
Fat Mac
Macworld Exposition
XL/Serve
MacAide
MacNosy
Airborne
OC-IO
Mac Bernoulli Box

A

s you probably know, the period
of time after a product is released
until a review shows up in BYTE
can be pretty long. Our editorial staff is all
too aware of that delay. According to
Webster is an attempt to close that gap a
little. Its goal is to look at what's new in software and hardware and to comment on the
industry itself. We can't bring you the latest
news; our three- to four-month editorial lag
time just won't permit it. But we can-and,
we hope, Will-bring you reasoned, informed commentary.

ChipWits
Macintosh p-System
MacAdvantage
Mind Prober
Videx
GEM Seminar

BY BRUCE WEBSTER

Bruce Webster is a consulting editor
for BYTE and a charter member of
the PMS Commandos. He can be
reached clo BYTE, 425 Battery St ..
San Francisco, CA 94111

A WORD ABOUT THE AUTHOR

You're probably wondering who I am and
why I am writing this. I'm a semiretired professional software engineer who has decided to pursue writing full-time for a while.
My educational background includes a B.S.
in computer science (BYU, 1978) and some
graduate work at the University of Houston.
My professional background includes work
at General Dynamics, the Lunar and
Planetary Institute, and Monitor Labs.
Perhaps more significant is that I spent two
years working for a microcomputer software
house. While there, I helped bring two products to market. I wrote about 5 percent of
the first one and 95 percent of the second.
Both received many glOWing reviews, both
have been commercially successful. and
both are still on the market-so I'll refrain
from identifying them or the firm I worked
for.
I don't bring this up to pat myself on the
back; I just want to point out that I don't
fall into the second category of "those that
can, do; those that can't. teach/review/critique/etC I know firsthand all the headaches
and difficulties in developing a product. putting it on the shelves, and supporting it. On
the other hand, I know the shortcuts, the
excuses, the temptations to cheat. and the
song-and-dance routines that the customers
get. Of course, this doesn't mean that I used
them ... at least. not very much. It does
mean that I know the difference between

problems inherent in the application and
problems caused by sloppiness or cornercutting.
While I am no longer developing commercial software, I still spend most of my time
in front of computers. I currently own three,
all paid for out of my own pocket. The first
is a Compaq, which I use mostly for word
processing and telecommunication. When
I'm not using it. I run a bulletin board on
it. The second is a Macintosh, which is used
for word and outline processing, software
development. and other tasks. The third is
an Apple lie, which right now isn't used for
much of anything. And, of course, ,I have
various chunks of hardware and software
floating by from time to time.
Which brings us back to this column and
why I am writing it. Some of you are probably asking yourselves, "If he's such a hotshot programmer, how come he's writing
this?" The truth is, I burned myself out
finishing an updated version of product #2.
I had been writing articles part-time for
several years, so I decided to try it full-time.
BYTE graciously offered me the chance to
write this column, and the rest. as they say,
is history. I still do software development;
in fact. I spend more time writing code than
prose. The difference is. I'm doing it for my
own pleasure and entertainment. nobody
else·s.
Enough about me. As mentioned above,
the idea is to cover the latest in software
and hardware. Unfortunately. I've got
several months' accumulation of "the
latest:' so it's going to take a column or two
to clear things out. Not only that. but most
of it is for the Macintosh. Those of you who
aren't Mac fans can skip to the section entitled 'And Now for Something Completely Different." The rest of you can read on.
MACINTOSH REDUX

In my review of the Mac (August 1984, page
238). I stated that the I 28K-byte one-drive
Mac was "an amazing machine but not
(continued)
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really a powerful one" and that a
512 K-byte Mac with two drives "is
both amazing and powerful." This, of
course, was conjecture on my part
since the 512 K-byte Mac wasn't available when I wrote that As you all
know, that changed last September. A
few months ago, Apple lent me a Fat
Mac so that I could test the truth of

v

my statement. It's true: a 512 K-byte
Mac with two drives is both amazing
and powerful. A 512 K-byte Mac with
a hard disk is even better You
shouldn't even consider buying a
I 28K-byte machine; it just isn't worth
the aggravation.
More significant has been the
dramatic drop in prices. At the time

v

v

v

v

v

Screen Displays. Fast and Easy!
v

v

v

Blaise Computing presents
VIEW MANAGER" -a screen
programming system for the IBM
personal computer and hardware
compatibles. VIEW MANAGER'·
speeds the creation, documentation, and incorporation of
screens into programs developed
in high level languages. Versions
for C (Lallice, Microsoft, or
Computer Innovations) and
Pascal (IBM or Microsoft) are
now available.
VIEW MANAGER'" lets you
create input/oulput screens by
providing an integrated system
of programs carefully constructed to make your screen development easy and fast. It features:
•

•

v

Quick creation of new
screens and editing of exist·
ing ones using an interactive
painter efficiently storing
screens in a screen database;
Extensive control over the format of data written to and read
from data capture fields;

VIEW MANAGER'· is part of the
Blaise Computing Productivity
Series. Other products to speed your
development projects in C and
Pascal include:

v

TOOLS'· -A library o(rOUlines for advanced siring handling, forms utilities.
screen handling or more S125

•

•

•

Ability to create on-line help
files as pari of the screen
system;
Automatic generation of
screen documentation files.
including details of formats
for data entry fields, screen
images. and names and sizes
of all existing screens;
A comprehensive library of
routines to include in your
programs allowing full manipulation of screens and the
data that they display or cap-

v

ture;

•

Royalty-free distribution of
your commercial or in-house
applications developed using
VIEW MANAGER'·.

v

All this adds up to a productivity tool no system developer in
the C and Pascal environment
should be without.

$275

(Source code available
for routine library-an additional $150)

v

MACWORLD EXPOSITION
I spent two days at the MacWorld Exposition in San Francisco in February.
The show wasn't overly large; it didn't
quite fill up all of Brooks Hall. the
underground portion of the Civic
Center. On the other hand, as Guy
Kawasaki of Apple noted in a talk. had
the show been held a year earlier.
only three exhibitors would have been

TOOLS 2'"-A library ofroulincs for

access

(0

operating services of DOS

2.0+ from within your program-

includes memory allocation. program
chaining. file and buffer handling $100

EXEC'· -A program chaining dispatcher for all DOS-ex.ecutable files
supporting a common data area $95

-c-::---=-==----::-::-~c-:c:::::---BLAISE COMPUTING INC.

2034 Blake Street Berkeley. CA 94704
(415) 540-5441
v
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of the review, a 512 K-byte Mac with
two drives and an Imagewriter printer
would have cost $4500, which doesn't
compare very well with the $3000 I
paid for my Compaq (5\2 K bytes, two
360K-byte drives, Epson RX-80
printer). This week I saw two computer stores advertising that exact Fat
Mac system for $2795. Since $2795
is the current official list price for a Fat
Mac. those stores are effectively
throWing in the printer and extra disk
drive for "free:' By contrast. my Compaq system has barely dropped in
price; it would cost me about $2800
today. Coincidentally, $2800 is almost
exactly what I spent on my 128K-byte
single-drive Mac (with Imagewriter) a
year ago. It shows what a difference
a year can make, but most of you
already knew that.
Though it's old hat as I write this, I
have to comment on Apple's 512Kbyte upgrade policy. The initial $1000
cost (it dropped to $700 in January)
was in my opinion atrocious and inexcusable, especially since other firms
are now offering $300-$400 Mac upgrades. Apple's price was designed to
make money, which I'm sure it did.
Unfortunately, Apple squandered a
far more precious resource: the goodwill and loyalty of tens of thousands
of Mac users who were patiently putting up with a crippled machine while
waiting for the upgrade to come out.
Almost every Mac user I know expressed disgust or disappointment at
finding that upgrade priced pretty
much out of his or her reach. Apple
users are known for their zeal and
fervor; in many Mac users, that's been
replaced with caution and cynicism.
And I don't even know if Apple people realize what they've lost.

v

(wntinued)
Inquiry 54

BEST QUALITY 15 OUR GUARANTEE!
1.
2.
3.
4,

SPS FOR IBM PC-XT 135W, PC·AT 200W
SPS FOR APPLE II, APPLE II +, APPLE lie
IBM PC & APPLE II Case
Personal computer & peripherals

[

I

1111111111111111'

MODEL: 541 35AI

~ Taiwan Manufacture!

~

CHUNG YU ELECTRONICS CO., LTD. (B)
P,O. BOX 30·535 TAIPEI. TAIWAN. R,O.C.
TEU(02)39181oo • 3414596
TLX/24451 CYELEC

ASIA TECHNOLOCY SERVICES INC.
YOUR SOURCING SPECIAUST IN ASIA & TAIWAN COMPUT. HARDWARE,
ELECTRONIC COMPONENTS, MECHAIIICAL/PLAnc PARTS.

COMPLETE INDEPENDENT SOURCING SERVICES

-ou_m

................................. PRIICPLE
IIIIVITID •.•.•••••..•.•.•••••.••.•••••••••
••••••••••••.••.•••••• DETALED IlllFO AVAILABLE UPON RIOUEST •••••••••••••••••.••••

OUR PROCUREMENT SERVICES GIVE YOU ACCESS
TO THE FASTEST AND LOWEST-eOST OVERSEAS
VENDORIZATION PROGRAM
-OEM PRODUCTS OFFSHORE TRASFER
-IN-PROCESS QUALITY MONITORING
-VENDORS SURVEY AND QUALIFICATION
-OUT-GOING QUALITY INSPECTION
-COST ANALYSIS AND ENGINEERING SAMPLES APPROVAL

ASIA TECHNOLOGY SERVICES INC.
3F, NO. 45, SEC. 2. FU-HSING S. RD., TAIPEI, TAIWAN, R.O.C.
TEL: (02) 7068764 7048607 TELEX: 11774 DlOATS FAX: 02-7003490
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_~,~ ~ u~c~:una ~1l:J
..
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UPS FOR COM,'UTER

- ~:.J
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:i~ l~!
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A,!.
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SW POWER SUPPLY TESTER & ELJ;CT, LOAD

TECHNICS DESIGN CO.
NO, 16, LANE 50. WU-FONG RD_,
PANCH lAO, TAIPEI, TAIWAN, R,O,C.
TEL: 02-2510022 TELEX: 34295 TOES

TRANSISTOR SCR
RECTIFIER ETC.
VOLTAGE & LIFE
TESTER MAY
BEFOREHAND
JUDGE BUG DATE

• APPLE 11 is a registered trademark of APPLE Computers, INC.

* IBM is a registered trademark of International Business Machines Corp.

Inquiry 3 for Asia Tech. Service. Inquiry 4 for Chung Yu Electronics,
Inquiry 5 for Heh leou Ent. CO. Inquiry 6 for Technics Design, Inquiry 7 for Unitron,
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Inquiry 301

The Best Source
Debugger for C
Interactive testing: enter any C
expression, statement, or function call,
and it is immediately executed and the
result displayed. Direct execution
allows fast and thorough testing,
makes learning Ca snap.
Run-time checking: execution stops
upon exception, and source code displayed. Exceptions include array reference bounds, stack overflow arithmetic
or floating point error, etc. Pointers are
checked for null or out of range values.
Breakpoints: any number of breakpoints can be set anywhere in your
program; breakpoints are set with screen
editor, not by line numbers. Breakpoints
may be conditional. Single-step by
statement. Interrupt execution from
keyboard. Breakpoint, exception, or
interruption is always shown with source
code. Examine and modify data, look
at stack history. Even change your program and then resume execution!
lint-like Compile-time checking:
argument number and sizes are checked
for consistency. Never mismatch source
and object code.
The best feature of all: the fastest C
interpreter is right there when you're
debugging. Make changes in seconds
with the integrated screen editor. Test
the changes immediately, running your
program at compiled speed. Save source
code for your favorite compiler, or make
stand-alone executable programs. Nothing else is needed. Instant-C is the
fastest way to get working, fully
debugged Cprograms available
today.
"We sincerely feel that Instant-C can have a
major positive impact on programmer productivity." Computer lallguage, Feb. 85, pp. 82-83.

Instant-C is only 8495. Money back
for any reason in first 31 days.

Rational
Systems, Inc.
(617) 653-6194
P.O. Box 480

Natick, MA 07160
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A 512 K-hyte Mac

with a hard disk
is a nifty system.
there ... and two of those would
have been shOWing carrying cases.
There were a lot of start-up companies, firms that were banking their
whole future on the success of the
Macintosh. Indeed, the Mac appears
to be attracting companies who
believe that the IBM market is overcrowded and tends to be dominated
by a few major companies. They see
the Macintosh as a chance to get in
on a ground floor that the IBM market
passed three years ago. Others, most
notably software developers, follow
the Mac because they find it a more
interesting and challenging machine
than the IBM Pc. Yet others, such as
Hayden, see the Mac as a chance to
get back into an industry that they've
been slowly squeezed out of. And, of
course, we must remember that all
these firms must (and want to) make
money. Most are still waiting to see if
the Mac helps them to do just that.
There wasn't much new at the show,
unless you knew where to look.
Several hard disks were announced,
although most won't be ready to ship
for a while. Infosphere showed two
products that didn't appear all that
flashy. but they could be very important to increased acceptance of the
Macintosh. XL/serve is a program that
turns a Mac XL (aka Lisa) into an
AppleTalk file server. This means that
AppleTalk is an immediate reality.
What's more, it runs in "background"
mode, so that the Mac XL can still be
used for other tasks, although performance is degraded. MacAide is a ZBObased board (designed mostly for
OEMs) that serves as a bridge from
AppleTalk to just about anything else:
SASI. serial. IEEE-959 bus, even another AppleTalk network. The Infosphere people had an $BOO Xybec
hard disk (10 megabytes) talking to a
Mac through a MacAide card. Keep
an eye on this product.

Other interesting products were
shown. For die-hard hackers, Steve
Jasik was selling MacNosy, a disassembler that lets you rip the Toolbox
ROM (read-only memory) and other
programs apart. (Incidentally, Jasik,
who has looked at all the ROM routines, had harsh things to say about
the quality of some of the code therein.) Professional Data Systems showed
an external video adapter for the Mac.
along with a large (23 inches) highresolution monochrome monitor and
a high-resolution video-projection system. Large crowds gathered to look
at the Hyperdrive, a 10-megabyte
hard disk that mounts inside the Mac.
Everyone wants one, but they're leery
about letting someone mess with the
innards of their Macs. Large crowds
also flocked to the Odessa booth,
where they were displaying Helix
(which is finally shipping). And the
Apple booth itself attracted many
people.
The award for "Most Original Bootup Sequence" goes to Silicon Beach
Software, which was previewing its arcade game Airborne. If you boot Airborne on a 512 K-byte Mac. it plays 20
seconds of Wagner's "Ride of the
Valkyries:' We're not talking about the
four-voice chamber music found in
MusicWorks-this is a full orchestral
rendition. Thrns out the folks at SBS
took the excerpt from an actual symphonic recording: digitized it using a
VAX, and then downloaded it to the
Mac. The file takes up 13BK bytes,
which is why it plays only on the Fat
Mac. The game itself isn't terribly
original-a cross between Sabotage
and Choplifter-but the sound effects
are nice.
The show was enjoyable and manageable. It will be interesting to contrast it with the West Coast Computer
Faire. Look for comments here in a
few months.
MASS STORAGE

As mentioned above, a 512K-byte Mac
with a hard disk is a pretty nifty
system. The extra storage and faster
response time do much to overcome
the limitations of the basic Mac sys(continued)
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PROGRAMMER'S UTILITIES
especially for Turbo Pascal on
IBM PC/XT/AT and compatibles
MORE POWERFUL THAN UNIX UTILITIES!!!
Whelher you are a
.. Student .. HobbyISt .. Professional Soltware Developer ..
THESE UTILITIES WILL IMPROVE YOUR
PROGRAMMING PRODUCTIVITYIII
These Powerful. Ready·to·Use programs tUlly support Turbo
Pascal verSions 20 and 3 O. and MSDOS 2 X and 3O. Here's
what you gel

Pretty Printer
Standardize capitaliZatIOn, indentatIOn. and spacing of
source code. Don't waste your ()\o\In lime' Several adlustable
parameters to SUII your tastes (works with any standard
Pascal source).

Program Structure Analyzer
Fmd subtle problems the compiler doesn't unlnltlalrzed and
unused variables. modlhed value parameters. "sneaky"
vanable modi fica lion. redefmed standard Identifiers Also

generales a complete variable cross reference and a program hIerarchy diagram Interactive or wnte to file (works
with any standard Pascal source)

Execution Timer
Obtain a summary 01 lime spent In each procedure and
funeMo of your program. aCCLlrate to within 200 microseconds Also counts number of calls to each subprogram
Fully automaltc

Execution Profiler
Dbtalll a graphic proille 01 where your program spends ItS
time. Interactive. easy-lo-use IdentIfy weak code at the Instruction level (Prohler and Tuner lor Turbo Pascal Source
code only)

Command Repeater
Go beyond MSDOS batch hies 10 combine a powerlul le'l
parser with general·purpose command execution capability
Use 10 copy. print or delete across subdlreCIOrtes. "make"
programs and more

Pattern Replacer
Find and REPLACE ver~lJle regular expression patterns In
any lext hie Supparls nestlllg. alternallon. lagged words
and more Over a dozen programmer's applications
Included

Difference Finder
Find differences between two text hies. a'nd optlondlly cre;He
an EDLIN SCflpt which rebUilds one trom the other
Disregard while space. case. arbitrary characters and Pascal
comments II deSired

Super Directory
Replace PCDOS DIR command with e,tended pattern
matching. sort capablhly. hidden tile display. date tiliering.
and more

File Finder
Locate files anywhere In the subdirectory tree and access
them with a slllgie keyslroi<e. Dtsplay the subdlleclory tree
graphically

AVAILABLE IN SOURCE
AND EXECUTABLE FORMAT
Executable: 555 COMPLETE Includlllg lax and Shlpplllg.
Compiled and ready 10 run, includes user manual, reference
card and one 5'/," OSDO disk. Ideal tor programmers not
uSing Turbo.
Source: 595 COMPLETE including ta' and shipping In·
cludes all of the above. and two additional DSDD disks.
D,sks include complele Turbo Pascal source mde. delailed
programmer's manual (on disk) and several bonus utilities.
Requires Turbo Pascal 2.0 or 3.0.
Requirements: MSDDS 2.X or 3.0. 192K RAM - programs
run in less RAM with reduced capacIty. Two drives or hard
disk recommended.

TO ORDER:
VISA/MasterCard orders. call 7 days toll·lree 1·800·538·8157
,830. In Cahfornla. call '·8OQ.672·3470 ,830 any day
Or mall check/money order to:
TurboPower Software
478 W. Hamilton Ave.. Suite 196
Campbell. CA 95008
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tem. For the last month or so. I've had
the pleasure of working with two
mass-storage devices for the Mac: the
OC-IO from Ouark and the Mac Bernoulli Box from IOmega.
The OC-I0 is a nice piece of hardware with good software support. It's
a 10-megabyte hard disk that can be
used with the Macintosh. the Apple
II. and the Apple Ill. What's more. you
can use one disk with all three systems. The OC-IO Volume Manager
software lets you allocate chunks of
the disk for the Mac. DOS. ProDOS.
and SOS. (Software to support Apple
Pascal is under development.) For example. the unit I had on loan (and
have since. regretfully. returned) had
a 2-megabyte SOS volume. a 2-megabyte ProDOS volume. and four Mac
volumes. two of 1 megabyte and two
of 2 megabytes. Each Mac volume
acts like a floppy disk. with its own
volume name and directory. Using the
Volume Manager. each volume can be
mounted or dismounted. and each
can be selected for automatic mounting on boot. Yes. you do have to boot
off a disk.
As many hard disks do. the OC-IO
makes chirping noises during readl
write operations. but they are by no
means annoying. Most important.
during a month of heavy use. I never
had a single problem with the OC-IO:
no crashes. no lost files. nothing. Note.
though. that all my OC-I0 use was
with a 512 K-byte Mac. A friend who
has been using the OC-IO with a 1281<byte Mac has reported some problems. I can't verify that since I no
longer have the OC-IO here. but be
warned.
The OC-IO plugs into the Mac's external drive port. It has a matching
port on back. but you can't plug an
extra Mac drive in there (yet). However, if you're using it with an Apple
IIc or a lie with a DuoDisk, you can
indeed plug your drives into that port.
For example, to hook the OC-IO up to
my lie, I would plug it into the DuoDisk controller, then plug the DuoDisk
unit into the OC-IO. A special cable
is provided to connect it to a regular
Disk II controller. You use two rocker
switches to tell the 0(-10 just what it's

talking to. All the cables needed are
provided, along with a tiny screwdriver (very thoughtful). and, of
course, Mac, DOS/ProDOS, and SOS
versions of the Volume Manager
software.
The speedup on the Mac was nice,
although it was not as great as I would
like. However, the same appears to be
true of most hard disks and is largely
due to the Mac system software.
Apple knows this and is apparently
taking steps to correct it. A press
release handed out at the Apple
shareholders' meeting in January
stated that ". . . during 1985 we will
enhance the Macintosh user interface
and file system to significantly improve Macintosh performance, particularly with hard disks." I hope so.
If you're considering getting a hard
disk for your Mac (or Apple II or
Apple III). you should take a good
look at the OC-IO. If you have two or
more of those models, you should
look very closely.
Ouestion: What looks like a hard
disk, acts like a hard disk, but isn't a
hard disk? Answer: a Bernoulli Box.
Built by IOmega Corporation, the Bernoulli Box has been around for some
time as a mass-storage device for the
IBM Pc. Instead of using rigid platters,
it uses a flexible disk inside a removable plastic case. In other words, it's
like a very fat floppy-disk drive. How
fat? From 5 to 10 megabytes per disk.
I've been intrigued with the Bernoulli
Box ever since it came out so I was
pleasantly surprised to spot a Macintosh version at COMDEX last
November. It holds "only" 5 megabytes per disk, but since you can buy
disks at $60 a pop, your total storage
is limited only by your wallet.
I received a loaner unit in
December. about a month sooner
than expected. It was one of the first
ones off the assembly line and, as
might have been expected, was o.o.A.
Actually. it would power up and everything; it just wouldn't format any disks.
A few weeks later, an IOmega representative visited me and replaced a
ROM, fixing the problem.
The Box plugs into the modem port
(continued)
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I can recommend

both the OC-IO and
the Bernoulli Box if
you are adding mass
storage to your Mac.
and looks like a single disk drive to
the Mac. Unfortunately. the Mac
Finder has problems supporting more
than 128 files on a single drive; if you
create too many files on the drive. the
system crashes. Since a 5-megabyte
drive can easily hold two or three
times that many files. it's hard to make
full use of the disk space. IOmega has
just released software to let you make
the drive look like several disks; look
for a follow-up next month.
The Bernoulli Box is noticeably
faster than the OC-IO; at least. I noticed the difference when I returned
the OC-IO and went back to using the
Box. It's also much quieter. The diskdrive emulation is consistent and
thorough. You can "eject" the current
disk; the drive door actually does pop
up. and you can remove the disk and
insert another one. You can swap
disks. transfer files. and generally treat
the Box like another disk drive.
The real advantage of the Box is
that you can set up different massstorage environments. For example. I
have two disks: Development and
Write/Paint. The Development disk
has MacAdvantage (UCSD Pascal).
MacASM (68000 assembly language).
Microsoft BASIC MacFORTH. Copy II
Mac/MaClbols. IconEdit. ResourceEditor. other utilities. and numerous
program source files. The Write/Paint
disk has Microsoft Word. ThinkThnk-512. MacWrite. MacPaint. Multiplan. Dollars and Sense. and Hayden:
Speller. along with numerous documents. And I have plenty of room on
both disks for more. In other words.
I've replaced a few dozen disks with
just two. When I want to program, I
plug in the Development disk and
374
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everything I need is right there. If I
need to write or paint. I eject the
Development disk. plug in the Write/
Paint disk. and go to work.
An ideal use for a Bernoulli Box
would be on a Mac shared by two or
more people. Each person would
have his or her own 5-megabyte disk
with all the programs and data files
that he or she needs. No problems
with security. no need to worry about
accidental (or deliberate) alteration or
deletion of files. and no fighting for
space.
Aside from the initial ROM problem
and the limit on number of files. the
Bernoulli Box has been almost as
solid as the OC-IO. I say "almost"
because at one point some of my development software started acting
flaky. and 1wasn't entirely sure if the
problem was with the Box or with the
512J<..byte Mac (which has had a few
hardware problems of its own). I
copied all my program files off. reformatted the disk. put everything I
needed back on it. and it's been solid
ever since. Since the Mac is on 12-18
hours each day. the Box, like the
OC-IO. has gotten plenty of work.
Also, I have worked with the Bernoulli
Box hooked to a I 28J<..byte Mac. and
I have run into a situation where I
can't eject the Box's disk via the
regular method. forcing me to reboot
before ejecting. Recommendation: If
possible, upgrade to a 512 J<..byte machine before (or soon after) getting
the Box.
Besides the partitioning software.
IOmega is also planning to release a
slave drive (also 5 megabytes) for the
Box. It would be smaller and cheaper
and would plug into the pass-through
RS-422 port in the back of the Box.
Among other things. this would let
you do quick backups. doing a complete disk-to-disk transfer. 1 have no
idea when this will be available or
how much it will cost.
I can recommend both the OC- 10
($1995) and the Bernoulli Box ($1895)
for anyone adding mass storage to
their Mac. Each has its own strengths
and weaknesses; you need to consider how each might (or might not)
meet your needs. And again: If you

are considering getting any hard disk
for your Mac. you should first upgrade
your Mac to 512 K bytes. Heck, you
should upgrade to 512 K bytes even if
you aren't considering getting a hard
disk. but that's already been discussed.
PRODUCT OF THE MONTH:
CHIPWITS

When 1 first saw the Macintosh. I
thought about how it would be to develop a graphical programming language for it. i.e.. a language that used
graphical images instead of text. At
the Consumer Electronics Show. I was
startled and pleased to see that someone had taken a stab at it. Doug Sharp
and Mike Johnson (of Discourse Inc.)
have come up with a delightful game
called ChipWits. The game resembles
a cross between two classic Apple II
programs: Robot Wars and Rocky's
Boots. Your goal is to design a robot
to get through a given environment.
i.e., a collection of rooms connected
by doors. The robot must avoid
obstacles; refuel by finding and picking up coffee and pie; avoid (or
destroy) dangers such as electrocrabs.
bouncers. and bombs; and gain
points by collecting "good items" like
oil cans and disks. Eight different environments are included. each with its
own mix of objects and overall goal.
If that were all there was to ChipWits. the game would be merely nice.
What makes it remarkable is the iconbased programming language. IBOL,
that Doug and Mike have implemented. 1b program your robot. you
position and connect icons on a grid
(6 by 10) of rectangles. Program flow
starts in the upper left corner of the
grid (which always has a "green light"
icon). Each icon points to the next
one to be executed. A number of
icons make tests and have TRUE and
FALSE arrows that show which way to
go based on the test. A "return to
start" icon always takes you back to
the green light. as does an empty rectangle. And it has subroutines: seven
additional grids that you can call from
the main grid. Like the main grid. each
subgrid starts with a green light icon
(continued)

If you don't have a
Hercules Graphics Card, you could
end up looking like this:
"I know, because one day it happened to me ...
"I was running some routine
tests on a non-Hercules monochrome graphics card when I
was struck by a severe case
of low resolutionitis. I'm the
president of Hercules and
that's me exhibiting the
symptoms of the disease
in its advanced stages. Not
a pretty sight, is it?
"What causes low resolutionitis? Experts point
to ordinary monochrome
graphics cards with
coarse, hard-to-read
graphics. A bad case of eyestrain may
develop if action is not taken immediately.
"Fortunately for me, a Hercules Graphics
Card was nearby. A quick change brought
soothing 720 x 348 graphics. That's twice
the resolution of ordinary 640 x 200 graphics cards.
"Which means better graphics for
Lotus'" 1-2-3'; Symphony'; Framework';
pfs:Graph: Microsoft" Chart and Word,
SuperCalc3~ AutoCad'; and dozens of
other programs.
"Including Microsoft Flight Simulator,
now Hercules compatible!
"Oh, and don't forget that a parallel
printer port is standard on the Hercules
Graphics Card, not an extra cost option.
"Now, if you're worried about buying
a new product that hasn't had all the bugs

worked out, relax. Hercules has
sold more monochrome graphics
cards for the IBM"PC,XT'" and AT"
than anyone else in the world.
"So ... you're convinced that
you should buy a Hercules
Graphics Card. Now, steer
clear of cheap imitations.
You may save a few bucks,
but you won't get all of
these five essential features
which only Hercules has:
'(1) A safety switch that
helps prevent damage to
your monitor, 2) the
ability to keep a Hercules
Color Card in your
system, 3) the ability to use the PC's BASIC
to do graphics, 4) a Hercules designed chip
that eliminates 30% of the parts that can go
wrong, and 5) a two year warranty, because
we think reliability is something you should
deliver and not just talk about."
"Call 1-800-532-0600 Ext 408 for the
name of the Hercules dealer nearest you
and we'll rush you our free info kit.

Hercules.
We're strong on graphics.

Address: 2550 Ninth St., Berkeley, CA 94710 Ph: 540-6000 Telex: 754063 Trademark/Owners: Hercules/Hercules Computer Tech; IBM,XT,ATIIBM; Lotus 1-2-3,
Symphony/Lotus Development; Framework/Ashton-Tate; Microsoft/Microsoft; pfs:Graph/Software Publishing; SuperCalc 3/Sorcim-IUS; AutoCad/AutoDesk.

Inquiry 168

JULY 1985 • BY T E

375

ACCORDING TO WEBSTER

in the upper left; a special "boomerang" icon returns you to the main
grid. What's more, you have three different stacks to use (values, objects,
and directions), which lets you do
things like set up loops or pass parameters to subroutines. On top of
that are single-stepping and trace
functions that let you observe the
icons, the stacks, and other variables
while watching the robot run around.
Figure 1 shows one of my creations.
This may all sound complicated; it
isn't. I sat down my 8-year-old
daughter (who has never programmed) in front of it. Within 10
minutes, and with only a little help
from me, she had built a pretty good
beginning robot. More than that. she
knew why it was doing what it was
doing-she understood the program
that she had written. One of the advantages of mOL is that it is impossible to write a program with a syntax
error in it. All programs run and run
in predictable ways. This makes it an
ideal language to introduce programming to nonprogrammers, because
anything they write will run. The robot
may not do very much-indeed, it
may even hasten its own destructionWarehouse

Workshop

but the program will at least run.
The only real weakness in ChipWits
is the documentation (which wasn't
written by Doug and Mike, though it
probably should have been). I had a
very hard time finding the information
I wanted, either because it was stuck
in some obscure location or because
it just wasn't in there. On the other
hand, the mOL quick-reference card
tells you most of what you really need
to know. I did find one or two minor
bugs in the program itself, but they
were truly minor; I passed them on to
Doug and Mike, and I'm sure they'll
have been corrected by the time you
read this.
Even with the poor documentation
(did I mention the ugly packaging,
also?). ChipWits is a program that
every Mac owner should have. It really
shows the strength of the visually
oriented approach that the Mac promotes. Plus it's a lot of fun. Get it.

Two PASCALS FOR THE MAC
When the Macintosh was first released, you had to buy a Lisa (since
renamed the Macintosh XL) to develop software for it. This, understandably, was a sore point with many de-
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Figure I: A portion of one of the author's IBOL robot-control programs in the
game ChirMJits for the Macintosh.

I

velopers, since the Lisa 2/10 cost two
to three times as much as a Macintosh. In the last year, the situation has
changed dramatically. A growing assortment of development systems
that run on the Mac itself have appeared, aided by the release of the
512K-byte Mac and various hard disks.
1\vo Pascal development systems for
the Mac are available. Both are from
SofTech Microsystems, and both use
a p-code interpreter. The first to come
out was the Macintosh p-System, a
full-fledged port of the p-System onto
the Macintosh. Instead of using the
Mac interface (mouse, desktop, pulldown menus), it uses the standard
p-System menu and utilities (filer.
editor, etc.). If you've done any p-System development on another computer, as I have, you'll feel right at
home here. However. if you want to
bring up a Mac-like application, you're
pretty much out of luck. A small
graphics library supports sections of
QuickDraw and the Event Manager,
but that's about it.
The basic Pascal Development System costs $ I 95 and includes the operating system, compiler, editor, filer,
and some other odds and ends. It
also includes a few manuals, which
are general to the p-System, and a
supplement specifically for the Macintosh. If you're going to do any serious
programming, you'll also want to get
the Advanced Development Tool Kit
($ 150). which has a 68000 assembler,
a native-code generator. some other
advanced utilities, the source code
(both Pascal and 68000) for the graphics library given in the basic package,
and a few more manuals.
I have mixed feelings about this
Pascal implementation. My big software project was done with a version
of the p-System, and since it had its
own user interface, I think I could have
converted it to the Mac in a relatively
short time using this package. But
that's something of a rare case. Most
people who want to write software for
the Mac want to make some use of
the Mac interface; this package
doesn't let you do that. On top of that
comes the problem of Sof1ech's Ii(continued)

376

B YT E • JULY 1985

Compare the
Hercules'" Color Card
to IBM·'s.
Five reasons why the Hercules Color Card is better.

IBM Color Adapter $244

Hercules Color Card $245

1. Compatibility

Runs hundreds of graphics
programs.

Runs the same hundreds of
graphics programs. "The
Hercules Color Card is so nearly
identical to the IBM Color /
Graphics Card that it's almost
uncanny." PC Mag.

2. Printer port.

None.

Standard. Our parallel port
allows you to hook up to any IBM
compatible printer.

3. Size.

13.25 inches. Limited to long
slots.

5.25 inches. Fits in a long or short
slot in a PC, XT, AT or Portable.

4. Flexibility.

Can't always work with a
Hercules Graphics Card.

Always works with a Hercules
Graphics Card by means of a
software switch.

5. Warranty.

90 days.

Two years.

Anyone of these five features is enough reason to buS a Hercules Color Card. But
perhaps the most convincing reason of all is just how easy the Hercules Color Card is to
use: "Right out of the box, the Hercules Color Card goes into an empty expansion slot,
ready for you to plug in ... and go to work-no jumpers, no software. For most
applications, it's just that easy." PC Magazine.
Call 1-800-532-0600 Ext. 421 for the name of the Hercules dealer nearest you and
we'll rush you our free info kit.

Hercules.

We're strong on graphics.
Inquiry 169

Address: Hercules, 2550 Ninth St, Berkeley, CA 94710 Ph: 415 540-6000 Telex: 754063

Trademarks/Owners: Hercules/Hercules Computer Technology; IBM/IBM.
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Mind Prober has
a personal flavor.
Its purpose is to
help you find out
ro',' what makes people
tick-why they do
what they do.
censing fees, which involve a per-eopy
fee, some of which ($2000-$6000)
has to be paid in advance. This actually represents a dramatic improvement
over the fees that SofTech used to
charge (which required as much as
$50,000 up front). but it puts this
product at the very high end of Mac
licensing fees. Unless you have a
product that's closely tied to the
p-System, and unless you don't want
to use the Mac interface, you really
shouldn't consider this package for
software development.
Sof1ech's second package has the
unwieldy name of MacAdvantage:
UCSD Pascal. That's the only unwieldy
thing about it. MacAdvantage is a
UCSD Pascal development system
that runs under the Mac operating
system, i.e.. the Finder. With this
system, you can point. click, and drag,
just as with other Mac applications.
More important. you have access to
more than 95 percent of the Toolbox
routines, which means that you can
create Mac-style applications that also
let you point. click, and drag.
The editor, developed by Bill Duvall
of Consulair Corporation, is a nice
MacWrite-like program editor. It is
disk-based, so your programs don't
have to fit into memory all at once.
You can open up to four files at the
same time, which makes it easy to
move chunks of code between programs. You can even open the same
file more than once, which lets you
look at one part of the program (such
378
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as global declarations) while editing
another part. It has an auto-indent option for easy formatting of your Pascal
programs.
Another feature of MacAdvantage
is a little (4K bytes) program called Executive. When you run it. it clears the
desktop and changes the menu bar
to reflect the development environment (editor, compilers, utilities, run,
etc.). This is helpful because it takes
only a second or two to go from, say,
the editor back to Executive, while it
takes 10 to I 5 seconds to go from the
editor back to the Finder. You can
move quickly through the development cycle (edit. compile, run), avoiding the constant. agonizing redrawing
of the desktop.
Yet another asset of MacAdvantage
is the resource compiler, RMAKER.
With it. you can set up your resources
(menus, windows, icons, cursors, and
so on) in a separate text file and compile them into a resource file. When
you compile your Pascal program,
these resources are copied into the
resulting code file.
The Pascal compiler does produce
p-code, but you never have to be
aware of this. When you double-click
a code file, it automatically loads in
the interpreter and run-time library.
then runs the program. Only two real
disadvantages arise when you have
p-code files. First. they execute more
slowly than machine-code files (those
produced by Lisa Pascal and the various C compilers). Second, you can't
produce a stand-alone program to
distribute; the interpreter and the runtime library have to go with it. You
used to have to pay an annuallicensing fee, but no more. As of I July,
Sof1ech dropped that fee. Sof1ech
also dropped the price of MacAdvantage from $295 to $119.
The abolition of the licensing fee
represents a growing trend in development software. Creative Solutions
Inc., maker of MacFORTH. has lowered
the price of its Level III development
system from $2500 to $499 and has
dropped the per-copy fee altogether.
Likewise, Modula Corporation has
eliminated all licensing fees connected with its MacModula-2 product.

Most notable are the various C compilers, which produce fast stand-alone
code and have never had any fees.
Because of that. C is becoming the
standard Mac development language.
This is ironic since Apple wanted to
make Pascal the standard; however.
Apple's inability (or unwillingness) to
come out with a true compiled Pascal
for the Mac has dimmed the chances
of that happening. Sof1ech's efforts
help but may be a case of too little
too late.
MIND PROBER
Human Edge Software Corporation
specializes in "mind-reading" software, products to give some sort of
edge in dealing with others. Most of
these are business-oriented (sales,
negotiations, etc.); however. Mind
Prober has more of a personal flavor.
Its purpose is to help you find out
what makes someone else tick-why
they do what they do.
Mind Prober works by asking you to
give a little information on the subject
(male/female, over 18/18 and under)
and then asking you to choose
AGREE or DISAGREE for a long list
of attributes (CHARITABLE, PRECISE,
SELF-BLAMING, SPONTANEOUS).
When you've finished, you can then
ask for a report on that person, to be
sent either to the screen or to the
printer. The report attempts to
describe the subject. talking about his
or her feelings and actions with
regards to work, sex (or, if he/she is
under 18, school), relationships,
stress, personal interests, and so on.
The reports discuss both reactions to
situations and underlying motivations.
You are then supposed to use this information somehow.
My wife and I separately ran the
program on each of us. It was interesting to see how accurate many portions of the report were, while noting
the different ways we view ourselves
as opposed to how we viewed each
other. We then tried a "committee"
run on myself. In other words, we both
sat and together answered the questions, with some discussion (and arguing). The result was not accurate at all.
(continued)

At $105, Micromint's System Controller
is a dirt cheap development tool without
equal.
It'll turn your IBM PC into a design laboratory that saves your company thousands of dollars and months of evaluation. You'll save headaches, too. When
you tell your boss the first phase of your
pet project is only going to cost $105,
watch the relief begin.
Micromint's 28 System Controller, the
tiny computer on a board, is the cornerstone of an entire family of integrated,
intelligent products from AC/IO to smart
terminals. Able to speak three languages
(BASIC, FORTH and Assembly), this
tiny 4" x 4 1/2" computer supports 6K
bytes of EPROM or 4K bytes of RAM,
two parallel ports and an RS-232 serial
port.

If learning a new language isn't in your
future, no problem.
WRITE YOUR
PROGRAMS IN BASIC AND TRANSLATE THEM INTO FORTH WITH A
SINGLE KEY STROKE. Our specially
masked chip will let you know in an instant whether your program is operational. You'll be building before the competition is de-bugging.
For OEM Orders and Customer
Assistance Call Our Toll Free Line

1-800-635-3355

Call or write for a complete product line
brochure. Or order our complete set of
12 fully detailed owners' and technical
reference manuals for only $29.95. This
set includes all of the following manuals:
-Z8 FORTH System Controller
-Z8 BASIC system Controller
-BASIC/Debug Software Reference
- Z8 Microcomputer Assembly
Language/Hardware Technical
Reference
-Memory and I/O Expansion
-EPROM PrCl{frammer
-Analog to Digital Converter
-16K Memory Expansion
-Serial I/O Expansion
-RS-232/20mA Converter
-Smart Video Terminal
-AC/DC Power I/O

ORDER PRODUCT CODE BCC99.

Micromint, Inc.

Dept. 14, 25 Terrace Drive, Vernon, CT 06066
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Attempts to fine-tune the report by
changing answers didn't help much.
Our conclusion was that the program
worked best if you didn't think too
hard or long about the answers.
A psychologist. Dr. Irene Brennan,
then took the program and our Mac
for a week. She ran Mind Prober on
her family and some of her clients.

Her conclusion: Mind Prober does indeed help to reveal information about
us. She also thought it was fun.
We did encounter several limitations
with the program. First. after doing a
number of reports, the same sentences start to appear over and over
again, which makes the program lose
some of its "oracle" aura. Second.

\Ou're in Good Company

When You Program
in BetterBASIC,

i

~;

Jo.

r,

Il~

~".

SOFTWARE FROM VIDEX
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All of these companies rely on BetterBASIC
into the computer's memory rather than
to write their software programs. They have
interpreted at runtime. The optional Runtime
found that BetterBASIC combines the features
System generates 00. files.
they need from BASIC, Pascal, Cand Forth in
BetterBASIC Runs on IBM PC, IBM
one familiar environment. Some of these feaPClXT and compatibles.
tures include the follOWing.
CALL 1-800-225-5800 (In Canada:
640K Now you can use the full memory
416-469-5244) Order BetterBASIC now. or
of your PC to develop large programs.
write Summit Software Technology, Inc. n"
STRUCTURED Create well organized
PO Box 99, Babson Park. Welleslev, MA 02157.
programs using procedures and functions
Prices are listed below.
.
that are easily identified and understood and
BetterBASIC: $199 Runtime System: $250
completely reusable in future programs.
8087 Math Module: $99
MODULAR Use procedures and functions
grouped together to form "library modules."
Order the BetterBASIC sample disk which
INTERACTIVE BetterBASIC acts like an
includes a demo, a tutorial, compatibilitv
interpreter, responding to the users' commands issues and more. OnIv $10.
in an immediate mode. However, each
MasterCard. I'ISA. P.O. Checks. Monel' Order. C0.0.
accepted.
.
statement is actuallv. compiled as it is entered. BeuerJlASIC is aregistered trademark of Summit
EXTENSIBLE Create your own
Software Technolog\'. Inc
BetterBASIC modules which contain
IB~I PC and IB~1 PClXT are registered trademarks
BetterBASIC extensions
~
of International Business
.
r
Machines Corp. Tandv is aregis(Ideal lor OEMs).
1M
tered trademark of Tandv Corp
COMPILED Each line
Illustrated above are registered
of the program is
trademarks of Ihe follOWing com.
. .
pames: Mobil Oil Corp.. A T& T:
comptled as It IS entered
General Electric Co.: Westinghouse Electric Corp.: TRW. Inc.
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when the report didn't match exactly,
we tended to tweak the answers to get
a more accurate report. This implies
that the program is always right and
that we had just answered the questions wrong. This, of course. is not
necessarily the case. Third. we
wondered how useful the program
would be if we didn't know the subject that well. Changing just a few
answers often had a dramatic effect
on the report; if we were forced to
guess about that many answers. the
possible reports that could come out
would diverge wildly.
Keeping these limitations in mind.
Mind Prober is an interesting and entertaining program. In fact. I've seen
it used at a few parties as sort of the
modern version of Mad Libs_ Just be
sure not to take the report too seriously.

IC

ALSO AVAILABLE FOR THE TANDY 2000, 1200 AND 1000

Videx has released a number of software packages for the Macintosh: a
desk accessory and several games.
The desk accessory. MacCalendar.
isn't really worth getting. Some publicdomain calendar desk accessories
function almost as well; and if you
need something more powerful than
those. you should probably look at
Front Desk (from Layered).
AND Now FOR SOMETHING
COMPLETELY DIFFERENT

Well. not quite. If imitation is the sincerest form of flattery. the folks at
Apple can feel honored indeed. I
spent two days this month at the GEM
seminar put on in Monterey by Digital
Research Inc. GEM is a Mac-like environment that DRI hopes to support
on a number of machines. most notably the IBM PC (and clones) and the
Atari ST (lackintosh) series. The similarities to the Mac are striking: textured desktop; windows that you can
drag. size. scroll. and make go away;
icons that you can click (or doubleclick); mouse-oriented system; dropdown menus (not to be confused with
pull-down menus. for various legal
reasons); alert and dialog boxes; and
so on. Much of the terminology is un(continued)
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abashedly borrowed from Inside Macintosh. and. for that matter. why not? It
would have been annoying and confusing for DRI to have come up with
brand-new names for everything.
There is also a desktop program to
replace the MS-DOS interface with a
Mac-like display.

GEM actually has some striking improvements over the Mac operating
system. First. of course. is that the IBM
PC version supports several graphics
cards (three from IBM. the Hercules
card. etc.). so you can have a Mac-like
environment with glorious color. The
response time on the IBM PC AT was

.ITEMS DISCUSSED
AIRBORNE
Silicon Beach Software
11212 Dalby Place. Suite 201
San Diego. CA 92126
(619) 695-6956

534.95

BIG MAC MONITOR SYSTEM
PROJECT-A-MAC SYSTEM
Professional Data Systems
20 Sunnyside Ave.
Mill Valley. CA 94941
(415) 383-5537

51995
54495

CHIPWrrs
539.95
Brainpower
24009 Ventura Blvd .. Suite 250
Calabasas. CA 91302
(818) 884-6911

MACINTOSH p-SYSTEM
5195
MACADVANTAGE: UCSD PASCAL .. 5119
Sof1ech Microsystems Inc.
16885 West Bernardo Dr.
San Diego, CA 92127
(619) 451-1230
MACNosy
Jasik Designs
343 1renton Way
Menlo Park, CA 94025
(415) 322-1386

GEM DEVELOPMENT SYSTEM .... 5500
Digital Research Inc.
60 Garden Court
POB DRI
Monterey, CA 93942
(408) 649-3896

MIND PROBER
Human Edge Software Inc.
2445 Faber Place
Palo Alto. CA 94303
(415) 493-1593

MAC BERNOULLI Box,
IOmega
1821 West 4000 South
Roy. UT 84067
(801) 776-7330

QC-IO HARD DISK
Quark Peripherals Inc.
2525 West Evans. Suite 220
Denver. CO 80219-5554
(800) 543-7711

MACCALENDAR
Videx Inc.
1105 Northeast Circle Blvd.
Corvallis, OR 97330
(503) 758-0521
MACFORTH
Level I
Level II
Level III
Creative Solutions Inc.
4801 Randolph Rd.
Rockville, MD 20852
(301) 984-0262

382
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and falling
Apple Computer Inc.
20525 Mariani Ave.
Cupertino. CA 95104
(408) 996-1010
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51995

589

5149
5249
5499

550

549.95

51995

XL SERVE
5195
OEM pricing
MAcAlDE
Infosphere
4730 Southwest Macadam Ave.
Portland. OR 97201
(503) 226-3620

very quick. and it didn't seem all that
much slower on the PC XT. An ingenious object definition allows everything to be linked together in a treebased structure. This can make for
some sophisticated graphics manipulation on the screen. Best of all is the
amazing Resource Construction Set.
which lets you graphically layout
menus. dialog boxes. windows. etc..
and which then generates the necessary resource code for that item. This
last tool had a lot of Mac developers
in the audience drooling, and I
wouldn't be surprised to see some
Mac versions of that appear in the
near future.
As impressive as GEM looks.
anyone who has done Mac development starts to see gaps and barriers.
A number of arbitrary limits crop up:
only eight windows open at one time.
and only four of those can belong to
the application; a maximum of six
desk accessories (and that limit can
be further constrained by RAM). 1extediting and memory-management
routines are primitfve. And so on. The
result: GEM requires more work to get
generally less effect.
The most serious limit announced
at the seminar nearly caused a riot
among the software developers (300
or so). In the last session. the DRI
marketing people announced that the
MS-DOS version of GEM would run
only on IBM eqUipment and not on
any of the compatibles ... at least.
not until each manufacturer of a compatible machine had paid an OEM fee
to DR!. The developers immediately
saw the headache of haVing to either
maintain a separate version of their
product for each compatible (bundling GEM in) or else release the
product without GEM bundled and
hope that the end users would buy
GEM so that they (the end users)
could run the product. In the session,
in the lobby. in the taxis and limos, at
the crowded Monterey airport. and on
the planes. the single topic of discussion was this deliberate crippling of
GEM. And the consensus was nearly
universal: DRI was making a big
mistake.
Digital Research got the message.

ACCORDING 10 WEBSTER

The following week, a call came from
lbm Byers at DRI. He said that the
marketing people at DRI had reconsidered and that a patched version of
GEM that would run on all the major
compatible machines was being distributed to all the developers. This
should greatly increase the chances
of GEM being accepted by both hardware and software developers.
Whether or not GEM itself catches on
remains to be seen.

Hayden, a company that threatens to
dominate the Mac software market:
Copy II Mac. which has no problems
copying most of the protected software out there; Thinlffimk-5 I 2, which
I used to outline this column; Microsoft Word for the Mac; MacASM from
Mainstay; MacModula-2 from Modula
Corp.; and some other odds and
ends. I hope to include some MS-DOS
products as well and even up the mix
a little more.

IN THE QUEUE

GETTING IN TOUCH

I still have many packages on which
to comment. but I haven't been able
to wring them out quite as much as
I'd like, and I hate to pass judgments
based on 5 minutes' worth of playing
around. I hope to clear out the backlog of Mac software next month and
get to more recent releases. Items
planned for commentary next month
include several packages from

I'm.a firm believer in feedback and
discussion. Please feel free to contact
me with comments, questions, rebuttals, and whatever else you have. I am
an avid telecommunicator, spending
two to three hours each day maintaining my own bulletin board and checking on other systems. Because of that.
you stand a much better chance of
getting a quick reply if you contact me

electronically. One obvious option is
to write to me via BIX, BYTE's electronic conferencing system, which
should be up and running by the time
this sees print. You can reach me
there by joining the conference
"ask.webste(' Other addresses include CompuServe: 75166, I 717 (in
MAUG, BaR, GAM); MCI Mail:
138-5892; ARPANET. crash!bwebster
@ucsd; uucp: {ihnp4, cbosgd,
sdcsvax,noscvax} !crash!bwebster;
USPS: c/o BYTE, 425 Battery St., San
Francisco, CA 94111.
Note well that the last address is the
least reliable and has the longest turnaround time. Also, because of
demands on my time, I must regretfully reserve the right to limit my
responses-I enjoy talking (and
writing) too much and might find
myself spending six to eight hours a
day on the modem. See you on the
bit stream. _

...
MAIL THIS COUPON TO:

.... _.. -

.. _._ ..

DICK SMITH ELECTRONICS, Inc.
P.O. BOX 2249 REDWOOD CITY CA 94063
PHONE: (415) 368 1066

•• NAME
•• ADDRESS
CITY
••• STATE

__

.

ZiP

.
.
.

Another Futuristic Leap from GoIdstar's
IDng Line of Electronics-5.25" FIoPPI Disks
accuracy, data integrity and matchless reliability.
Goldstar is determined to keep pace with the new frontiers
Goldstar Floppy Disks have a premium
in this electronic age. So, we introduce a new development
magnetic oxide base material burnished to a
in this surge of technology-GOLDSfAR 51." FLOPPY DISKS.
All of Goldstar's pioneering experience, research and
mirror-smooth surface for maximum disk life and
demand for excellence has been channelled into this prodminimal head wear. It is housed in a superior
uct. Therefore, you can be sure of our reliability, as Korea's
jacket design which insures perfect operation.
electronic history-maker.
So, for superiority and reliability.
Our self-imposed demands match yours exactly CHOOSE GOLOSTAR 51." FLOPPY OISKS!
nothing less than perfection, and we're
even trying to improve that, as new
lINE·UP
scientific developments are created.
Tracks/inch Bits/Inch
Capacity
Type
So, we incorporate only the most adM-1S
48
2768
80 KB
vanced technology in our disks.
M-1D
48
160 KB
5536
~1
All Goldstar disks are individually
48
M·2D
5876
320 KB
certified 100% error-free at all levels,
.....~...
M-2DD
96
5922
640 KB
equal to, or above ANSO, DIN, ECMA,
(Soft sectored)
ISO, and JIS standards. Goldstar Floppy
<:~
<.~
Disks are engineered to the highest
~' ~
possible quality precision, for the
' - - .... ~ ~
maximum in long archival life,
~ /'"'~ ~

~

(g LUCKY-GOLDSTAR INTERNATIONAL COR~
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Magnetech Group C.FD. Box 1899 Seoul, Korea Tel.: 756·9090, Tlx.: LGINTL K29579

----------------------------------~LUCKy·GOLDSTAR

New 'Ibr1< Office: 2nd Floor 1050 Wall Street West, Lyndhurst, New Jersey 07071, USA Tel: (201)460-8010 Tlx.. LGI UR 219108 Fax.: 201·935·5686
los Angeles Office: 13013 East 166th Street, Cerritos, Calif. 90701, USA Tel (213j404·262619 Tlx.: LGI LA 910-583·5719 Fax: 213-926-Q849
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Parsing and Solving
Linear Equations
Set up
and solve
simultaneous
linear
equations
BY ROBERT

T.

KUROSAKA

Robert T. Kurosaka teaches
mathematics in the Massachusetts
State College system. He invites
your correspondence c/o BYTE.
POB 372. Hancock. NH 03449.

M

ary has $1.10 in nickels and
dimes. She has a total of 12
coins. How many of each coin
does she have?
John is 5 years younger than Bob. Next
year, John will be two-thirds of Bob's age
now. Fin~ their present ages.

x+ y= 5
x + Y2y = 2x + I
lDok familiar? Of course they do. You've
been required to solve systems of linear
equations ever since your first course in
high school algebra. This month's column
is about teaching computers to solve them.
With computers, as with students, the
hard part is teaching them how to set up
the equations. Solving the system is easy.
1wouldn't know how to write a program to
set up the two story problems I began with,
but I have written a BASIC program to turn
the system of equations into something the
computer can deal with (that is, to parse the
expressions). That doesn't seem as if it
should be difficult to do. When we write
BASIC programs, we commonly write code
that looks a lot like algebra already-x=y- 7
or x=x+ I (oops!). So the first thing I want
to do is clarify the difference between what
BASIC means by x and what algebra mean's
by x. The key is in that funny BASIC statement x=x+ I.
In an algebraic expression like 1/6x + 1/12
x + 5 = x, x has some numerical value or
set of values. The function of algebra is to
determine what those values are. In a BASIC
expression like X=X+ l. on the other hand,
x is the name of a memory location. The
function of BASIC is to modify the contents
of that memory location in the way
specified by the expression. Put differently, algebraic expressions state facts; BASIC
expressions specify operations. The value
of x in BASIC is always known (at least by
the computer), while the value of x is the
object of our inquiry in algebra. How then
do we solve a system of linear equations?
We have a variety of methods for solving

systems of linear equations: matrix
methods (by normalization of the matrix or
by inverse matrices), by determinants
(Cramer's rule), and many more. I will use
the normalization method. 1Wo considerations make this an attractive choice. First.
consider the situation where'we have four
equations for two unknowns, and three of
the equations are equivalent. The system is
soluble, and we want our method to handle
it in a straightforward manner. Second, consider an incomplete or inconsistent system.
In that case, the system will be insoluble.
We want our program to tell us that without
the program hanging because of something
like a divide-by-zero exception.
I will use the equations in table I to illustrate the way this program will solve
systems of linear equations. The equations
in table la create the matrix shown in table
I b, with the constant terms occupying the
zeroth (leftmost) column in the matrix and
the other columns filled by the coefficients
of the alphabetically ordered variables. In
equations that do not include a given variable, a 0 coefficient is entered. That is, each
column corresponds to one-and only
one-variable. 1Wo row operations are
needed for as much normalization as is necessary to solve the system. They are (1)
multiply or divide a row by any nonzero
constant. and (2) add or subtract a nonzero
multiple of a row to another row.
To begin our procedure, we locate the first
nonzero coefficient. or pivot, in the matrix.
In our example, the first pivot is the "2" at
'the (1.2) position. Set the pivot term equal
to I by dividing the entire row by the pivot
value (table I c). (R I )/2 means divide each
element of row 1 by the number 2.
Use that pivot to create zeros elsewhere
in its column. That is, eliminate the "I" and
"2" below the pivot. The "I" is removed by
subtracting row I from row 3 I(R3)-(RI)j.
and the "2" is removed by subtracting twice
row 1 from row 4 [(R4)-2(RIll. Of course,
we need not do anything to row 2. The
(continued)
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Reasons
Why
ReadiWriter

6

l'1

is the

Only Choice
For Formatting

Large
Documents
• Reformats & Renumbers
After Changes

2y-z= 1
2x+z=3
x'+y=2
2x+ 2y+ 3z= 1

a: the system
of equations

0.5
1.5
15

a

xy z
01 -0.5
1 a 0.5
1 a 0.5
20 4

e (R2)/2

• Automatic Table of
Contents
• Indexing - Rebuilt
Automatically
• Footnotes: Bottom of
Page; End of Chapter;
Automatic Numbering;
Auto Flow to Next Page
• Precision Control over
Document Layout
• Rich Set of Features:
Lists, Figures, Macros,
Fonts, Proportional
Spacing, ...
ReadiWriter is a word processor utilizing
imbedded "Tags". It comes with a full
screen editor and 3 indexed manuals.
IBM/PC & Compatibles, 256K
2 drives, DOS 2.x

Table I: Steps in solving simultaneous linear equations.

$395

xy
z
02 -1
2a 1
11 a
22 3

1
3
2
1

b: the matrix
from (a)

0.5
15

a
-3

xy
z
01 -0.5
1 a 0.5
00 a
aa 3

f (R3) - (R2),
(R4)-2(R2)

z

xy

0.5
3
2
1

a1
2 a

- 0.5
1

11
22

3

a

c (R1)/2

0.5
1.5

a
-1

xy
z
a 1 - 0.5
1 a 0.5
00 a
1
00

9 (R4)/3

xy z
0.5 I a 1 -0.5
3 120 1
1.5 I 1 a 0.5
a 120 4
d (R3)-(R1),
(R4)-2(R1)

xyz

aIa1a
211 a a
01000
-1 100 1
h (R1)-0.5(R4),
(R2) - 0.5(R4)

ENTER EQUATION 1 7 2y-z= 1
ENTER EQUATION 27 2x+z=3
ENTER EQUATION 3 7 x + Y = 2
THE STANDARD FORMS OF THE EQUATiONS ARE

y -0.5z = 05
x + 0.5z = 1.5
x + y =2
TOO FEW INDEPENDENT EQUATIONS

Figure I: Screen dump of the program's response to an underdetermined system.

Notice that adding the standard forms of equations 1 and 2 gives equation 3.
THIS PROGRAM'S LIMITATIONS INCLUDE
(1) IT WILL HANDLE ONLY *L1NEAR EQUATIONS". THAT IS, INEQUALITIES AND
VARIABLES MULTIPLIED OR DIVIDED BY VARIABLES WILL CAUSE ERRORS.
(2) 2y IS WRIDEN AS SHOWN, NOT AS 2*y OR 2xy. SPACING IS OPTIONAL.
(3) YOU MAY NOT USE THE LETTERS d OR e AS VARIABLE NAMES.

ReadiWriter & Manuals
Mailing Labels and
Forms letter Option
Shipping & Handling

$395
$ 50
$ 3

MI and CT Residents Add Sales Tax

At Your Computer Store
Or direct, Call 616-327-9172
or ~end your order now to:

ReadiWare Systems, Inc.
Box 515, Portage, MI49081

(4) YOU MAY USE ONLY ONE EQUAL SIGN IN AN EQUATION, IE, x=y=z IS
NOT ALLOWED.
(5) PARENTHESES CAN BE USED ONLY IN VARIABLE NAMES, IE, - (- 2x) is
NOT A VALID TERM, BUT - - 2x(1) IS.
(6) MIXED FRACTIONS (EG, 1 1/2 x), TRAILING COEFFICIENTS (E.G., x/2) , AND
SCIENTIFIC NOTATION (1 e-2 x, 1x10-2 x) WILL CAUSE ERRORS.
(7) IF THE SYSTEM OF EQUATIONS CONTAINS MORE THAN 10 VARIABLES, IT
WILL CAUSE A SUBSCRIPT OUT OF RANGE ERROR
ENTER THE NUMBER OF EQUATIONS IN THE SYSTEM (MAX. 10)7

Figure 2: Screen dump of the program's limitations.
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IBM PC Programmers:

PARSING EQUATIONS

Super TooIsTM
for

result is table Id. In table Ie our second pivot (2.1) has been set equal to
1 I(R2)/21. Note that row 3 has gone
to 0 in table 1f. If equations 1 through
3 were the only ones in our system.
the set would be underdetermined.
i.e" insoluble (figure I). If all of row 3
except for the constant (zeroth term)
went to O. the system of equations
would be inconsistent.
Since row 3 is all zeros. we skip over
it and find the last pivot in row 4. In
table 19 we have set the pivot term
equal to I by (R4)/3. We then eliminate the z-term from rows I and 2 by
(Rl)-0.5(R4) and (R2)-0.5(R4). The
final result is table Ih. The solution set
for our system is thus y=O. x=2. and
z=-l.
As I mentioned earlier. the hard part
is not solving the system of equations
but getting from table I a to table 1b.
How do we do that? Consider the expression 3x-x+ I =x+2. We want to
begin by collecting terms. In a linear
equation. a term is separated from
the next term by "+:' "-:' or "=:'
Let's limit our attention to the lefthand side of the equation for now
Clearly. we want to combine the "3x"
term and the" -x" term. We add the
coefficients. 3 and - I. to get 2x. The
third term. "1." is on the "wrong side"
of the equation. So we want to change
its sign to minus and save it as a constant. Now we can deal with the righthand side. We see that "x" is on the
wrong side. We must change the sign
of its coefficient and add it to the
other "x" term. giving a total of 1x.
The 2 should be added to the constant term. leaving 1. Thus. our collected expression is X= I.
If that looks like a lot of work. you
don't know the half of it. Consider the
expression x-y=O. This is entered in
BASIC as a string expression. 1use the
VAL operator to identify the coefficient. In our example. the VAL
operator will return 0 for the value of
each term. What we want returned are
I. - I. and O. respectively. Again.
1X= V2y will return 1 for the coefficient
of each term. Clearly. the program
needs to do a lot of bookkeeping.
Figure 2 is a screen dump of the first
screen of the program I have provided

Parsing string data
in BASIC requires
a lot of bookkeeping.
for downloading on BYTEnet Listings
at (617) 861-9774. As you can see. I
left many potential problems unaddressed in the program. I invite you
to alter the program to cover whatever limitations you think need to be
eliminated. What I want to do here is
just discuss what the limitations tell
you about the program.
Limitation number 2 is rather
typical. If you enter 2• y= I instead of
2 y= I. the parser will interpret the
variable name as .y. If another equation is in the system. say y-z= 5. the
program will not treat the two ys as
the same variable. The same is true
for using 2xy. It would be a small addition to the program to make the
parser throwaway all occurrences of
".:. and the first problem would be
overcome. The case of indicating
multiplication by x is more problematic. There is no reasonable way
to distinguish between an x used as
a multiplication sign and an x used as
a variable name or the first letter of
a variable name.
Limitation 3 is kind of interesting.
Consider the ex pression 2e+ 3f= 4.
The VAL operator will return 2000 as
the numerical part of the string
because 2e+ 3 is a valid BASIC way of
saying 2000. If you change the e to a
d. you just have a double-precision
way of saying 2000. I eliminated the
ambiguity by disallowing both e as a
variable name and 2e+ 3 as a coefficient (limitation 6). You could avoid
limitation 3 by separating the "2"
from the rest of the string before taking its VAL. As for scientific notation.
it seems to me that such notation has
too many different ways of writing
numbers to be worth the effort of
using.
In limitation 4 the variable on the
right-hand side would be y=z accord-I
ing to the parser. In limitation 5 the
(continued)

Thrbo Pascal™
Tested source code routines
for rapid program development

Window
Management $45
Manage many windows easily and in
full color. Overlap and recall any window with a procedure call. Make your
programs "user friendly" with pop-up
menus and help windows. Use window
librarian to create windows on disk for
later display in your program. Beat the
64K barrier by separating window text
from your code.

System and File
Infonnation $30
Include these routines and get a handle
on your disk I/O and system configuration. Determine runtime equipment
(e.g. number and type of drivesl. Get
directory information, available disk
space. Access system status and file attributes (e.g. date and timel. Don't let
your programs be ignorant!

Math Expression
Evaluator
$35
Provides a single function which accepts
a mathematical expression in the form
of a string and evaluates it to produce a
real result. Supports 22 functions.
Allows nested parentheses and a relaxed
syntax. Traps overflow or division by
zero. Reports position and type of syntactic errors.

Order only the package you
need, or get the whole
Super TooIsTM Library for
only $75.
'

Announcing DiskOrder™
Is your hard disk a mess! Get your files
organized with DiskOrder™, the easy to
use file transfer and update utility. Simplifies mass copies between subdirectories. Checks file dates and only copies
most recent versions. Locates files,
returning paths. $25

In the Works:

Scientist's Tools
Including arbitrary precision and complex arithmetic, equation solver, least
squares fit, and much more!
Visa and MasterCard accepted.
California residents
include 6% tax.
Shipping included.

Paragon Courseware
4954 Sun Valley Road
DIM
e . ar, CA 920 14
(819) 481·1477

Super Tools and DiskOrder are
trademarks of Paragon Courseware.

Turbo Pascal is a trademark of Borland International.
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ENTER EQUATION 1 ? 0.05 NICKELS + 0.10 DIMES
ENTER EQUATION 2 ? NICKELS + DIMES = 12

=

1.10

THE STANDARD FORMS OF THE EQUATIONS ARE
DIMES + 0.5 NICKELS = 11
DIMES + NICKELS = 12
THE SOLUTION SET FOR THE SYSTEM OF EQUATICNS IS
DIMES = 10
NICKELS = 2

Figure 3a: Screen dump of the program's handling of the coin problem.
ENTER EQUATION 1 ? JOHN'S AGE = BOBSAGE - 5
ENTER EQUATION 2 ? JOHN'S.AGE + 1 = 2/3 BOB'S AGE
THE STANDARD FORMS OF THE EQUATIONS ARE
BOB'SAGE - JOHN'S AGE = 5
BOB'SAGE - 1.5 JOHN'S AGE = 1.5
THE SOLUTION SET FOR THE SYSTEM OF EQUATIONS IS
BOB'S.AGE = 12
JOHN'SAGE = 7

Figure 3b: Screen dump of the age-problem solution. The period is used in the
variable names for readability because the program removes all spaces.
coefficient would be - I and the variable name (- 2x). Both of these are
avoidable without much trouble. The
second one seems more interesting
to me because you will commonly use
linear expressions of the form 3(x+ 1)
=4. It would be useful for the parser
to multiply through the parentheses
rather than leave everything in parentheses uninterpreted. If you do this,
be careful. You don't want to multiply
through the parentheses on an expression like 3x(I); an expression like
3(x+ 1) should be multiplied through;
and an expression like x(X+ 1) should
generate an error.
We've already discussed one aspect
of limitation 6. The problem with 1 112
x is that the parser removes all blanks
from a string. Otherwise. "x" and" x"
will be two different variable names.
Therefore. I 1/2 x actually looks like
I 1I2x, as does eleven-halves x. A different approach to parsing will avoid
this if you want to. In x/2 the parser
will treat the coefficient as 1 and the
variable name as x/2. Avoiding this
problem would be more work than it
388
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looks like and probably more work
than it's worth.
Limitation 7 is simply a matter of
having left all of the arrays undimensioned.
At least one more interesting situation can arise in the program. I'm not
sure I want to call it a limitation. Consider the equation x+y=X+3. If you
enter this equation by itself in the program, you will be told that it has too
many variables for the system to be
soluble, even though the program will
also print out the standard form of the
equation as y= 3. Most of us would
take y= 3 as the answer. However, x is
clearly underdetermined. If you want
the parser to handle this kind of situation, the variable name x must be
removed from the list of variable
names in the expression when the coefficient of x goes to 0
In closing. I have provided a screen
dump of the program solving the two
story problems at the beginning
(figure 3). I hope you get a chance to
download the program and that you
enjoy playing with it. •

MODEM
CARD
FOR APPLE®lle-1200 BPS

•

TAKE A BITE OUT OF DATA
COMMUNICATIONS COSTS!
At $299 the APPLE-MATE 1200 offers you high
modem performance at very low cost. It additionally reduces your software cost by storing Apple
lie Communications software in ROM. Right on
the card! The modem can also be used with most
disk-based software since it is completely Hayes®
compatible.

ADDRESS

DAY PflONE
OCHECKE

o VISA NctOSED
o MASTERcARD
ACCTNo.

APPLE-MATE MODEM FEATURES
•
•
•
•
•
•
•
•
•

HAYES "AT" COMMAND COMPATIBLE
1200/300/110 bits per second
Bell 212A and 103 compatible
Built-in communications software
Auto-dial, auto-answer
Auto-speed, auto-parity
Built-in speaker
Volume control
One year limited warranty
Apple is a regislered l.edemar1< af Apple Compute<. Inc.
Hayes is a registered trademark of Hayes Microcomputer Products. Inc.
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SAVE YOUR MEMORY
EDC IS FOR EVERYBODY!

ERROR DETECTION AND CORRECTION MEMORY
FOR

aBUS and MULTIBUS
2MB ONLY $1500

• Lowest Pricing
• Fastest Delivery

5
YEAR

WARRANTY

• Fastest Access
• 24 Hour Repair

Chrislin knows that faulty memory for a computer serving business or science is unacceptable.
That is why, ERROR DETECTION AND CORRECTION (EDC) ON A MEMORY IS NECESSARY.
EDC provides a computer system with unbeatable performance and reliability. Without EDC
implemented, an error could occur in a matter of days. But with EDC implemented, the likelihood
of an error would be a matter of years. And that's not all! Each board has a 5 year warranty,
24 hour repair, and each OBUS memory comes with a software support program for onsight
repair or service. Add reliability to your computer memory and take a step forward by placing
your order today.
Also try our aBUS compatible Systems and Subsystems.
"OFFERING QUALITY WITH AFFORDABLE PRICING"

Chrislin Industries, Inc,
31352 Via Colinas • Westlake Village, CA 91362
Telephone (818) 991-2254. TWX 910-494-1253 CHRISLIN WKVG

AUTHORIZED DISTRIBUTORS: Mississauga, Canada- Transduction Ltd (416) 625-1907;
France-SNGA/Auctel (1)736_87.00, Peru-General Trading Corporation (51)-14-222506_
aBUS is a trademark of Digital Equipment Corporation
MULTIBUS is a trademark of Intel Corporation
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See us at NCC '85
Booths #6278 & #6279

C·E·L·L·A·R F·E·E·D·13·A·C·K

Conducted by Steve Ciarcia
OFFER EXTENDED
Dear Circuit Cellar Project Builders,
In my November 1984 article on the
Lis'ner 1000 voice-recognition board. loffered the software separately to Circuit
Cellar project builders for $17 through
March I. 1985. Requests have poured in
throughout the offering period. but the
majority of foreign mail has just started
to arrive. To give everyone time to properly evaluate the project and respond. I
am extending the availability of the software through August I, 1985. Thanks for
your support.-Steve
TRUMP CARD AND NEC
Dear Steve.
In rereading some older issues of BYTE
recently. I came across your 1rump Card
project (May and June 1984). Though I find
it very intriguing. it raises several questions
regarding its adaptation and use with my
PC look-alike. the NEC APC IlL I feel that
I can overcome the minor problems with
physical board-size differences but want
to know what possible problems there
would be with using the software mentioned under MS-DOS 2.1 I. Another issue
is that of using 256K-byte RAMs rather
than 64K-byte RAMs. I don't feel that the
project would warrant consideration if the
software mentioned could not be
modified to run on the system.
My computer is currently configured
with 256K bytes. dual 360K-byte disk
drives. serial and parallel ports. graphics
card (l92K bytes). 102-key keyboard. and
640- by 400-pixel resolution color monitor.
It is an 8-MHz 8086-based processor. I
thought this additional information might
be helpful in determining whether or not
this project is feasible.
I would be interested in your thoughts
on the design and adaptation of a RAMdisk board using I-megabit bubblememory modules instead of either 64Kor 2 56K-byte dynamic RAM chips.
OTTO BARTSCH

Plano, TX
The Trump Card was tested on several
different systems running under MS-DOS
2.0 and operated without problems on
these systems. Since the Trump Card
project was presented. the software has
COPYRIGHT

©

been updated by Sweet Micro Systems.
Any specific questions about the software interaction.with a particular system
should be addressed to Sweet Micro
Systems Inc., 50 Freeway Dr., Cranston,
RI 02920, (401) 461-0530.
If you change the memory chips in the
Trump Card to 256K-byte chips, you
should use chips with 150-nanosecond
access times. You will also have to change
the address decoding to accommodate
the added address Jines on the 256Kbyte chips.
Bubble memory is still relatively high
pri~ed compared to other types of
storage, especially with the prices of hard
disks coming down as fast as they are.
However, bubble memory still has a
place in systems where the environment
is not suited for hard disks and where the
price is not a factor. If you are interested
in building a bubble-memory system, you
should read the two-part article by Louis
Wheeler in the January and February
1984 issues of BYTE called "Bubbles on
the 5-100 Bus."-Steve

8749

PROGRAMMER
Dear Steve.
For some time now. I have wanted to experiment with the Intel 8749 single-chip
microcomputer. On reading your November 1983 article ("Build the H-Com Handicapped Communicator"). I learned that
you have used the Intel 8748. which is
very similar to the 8749.
The only real problem I have is burning
the code into the 8749 Can you please
refer me to any articles that describe an
8749 programmer? Perhaps it can be connected to a few I/O ports of a personal
computer.
NICHOLAS

T.

VASIL

Bridgeport. CT
Several companies advertising in BYTE
offer EPROM programmers that are capable of programming the EPROM on
the 8749 microprocessor. These programmers can be interfaced to any computer through an RS-232C serial port. For
example, GTEK Inc. sells the Model 7128
EPROM programmer that will program
19 different types of EPROMs, 5 different
EEPROMs, and 7 different microproces-
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sors with on-board EPROMs. Contact
GTEK Inc" POB 289, Waveland. MS
39576, (601) 467-8048.
If you intend to build a dedicated programmer for the 8749, you can obtain
the programming voltage specifications
and the programming timing sequence
from the Intel Component Data Catalog.
You can obtain this catalog from Intel
Corporation, Literature Department
SV3-3, 3065 Bowers Ave" Santa Clara, CA
95051.
For information on how to connect an
EPROM programmer to an RS-232C
serial port. see my article on page 104
of the February BYTE ("Build a Serial
EPROM Programmer").-Steve

SPEECH AND THE VIC·20
Dear Steve,
While perusing some back issues of
BYTE. I noticed that you have published
several articles on speech synthesizers. I
purchased a speech chip from Radio
Shack to connect to my VIC-20. but I am
unable to figure out how to interface it to
my computer. Can you give me any help?
GARY W. TlDwELL
Killen, AL
The chip set that you got at Radio
Shack was probably the General Instrument SP0256-AL2 Allophone Speech
Processor with a special ROM chip containing encoded words for use as a talking clock. See "Build a 'lalking Clock
Speech Synthesizer" by Ernest H. Piette
(May BYTE, page 143) for details on interfacing the SP0256-AL2 to a variety of
microcomputers, incltiding the VIC-20.
-Steve.

Over the years I have presented many different projects in BYTE. I know many of you
have built them and are making use of them
in many ways.
. I am interested in hearing from any of you
telling me what you've done with these projects or how you may have been influenced by
the basic ideas. Write me at Circuit Cellar Feedback. POB 582. Glastonbury. CT 06033.
and fill me in on your applications. All letters
and photographs become the property of Steve
Ciarcia and cannot be returned.
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Lotus, dBase, WordStar and MultiMate Users

r-r:
.1.

help introduce the newest, fastest, and most
~owerful Smart Software System (version 2.0),
we're repeating an outstanding offer.
For a limited time, you can upgrade to the
complete Smart Software System and save $400 off
suggested retail price. Or upgrade to individual
Smart modules at comparable savings.
And, whichever way you choose to Smarten
up, you'll get the bonus of Smart Communications,
Smart Programming Language, and Smart Time
Management with every purchase.
SUGGESTED
RnAIL:

FOR ONLY!

The Smart
Software System

$895*

$495

The Smart
Data Manager
The Smart
Spreadsheet
with Graphics
The Smart
Word Processor

$495*

$195

$395*

$195

$295*

$195

IF YOU OWN:

UPGRADE TO:

Lotus 1-2-3, Symphony,
dBase II, dBase III,
MultiMate, WordS tar
dBase II
dBase III
Lotus 1-2-3
MultiMate
WordStar

JOIN THE RANKS OF SMART USERS.

~tdues~~~-~sao{C:;r~~~~ro~~~~~~~~a.

lion. dBase II and dBase III are trademarks
of Ashton·Tate. WordStar and MultiMale
are trademarks of Micro Pro International
Corporation and Multimate International
respectively.

No matter how you decide to get
Smart, you can count on full-featured,
fully-integrated performance.
The Smart Spreadsheet is the
largest and fastest you'll find. It
reads and writes Lotus files. And
its Graphics will draw unmatched
attention to your data.
The fully-relational Smart Data
Manager handles up to 1,000,000
records. Yet for its size and capabilities, it's uncommonly easy to master.
And for memo writing to the most
complex documents, nothing beats
the versatility of The Smart Word
Processor.

'"Suggested retail prices effective with verSion 2.0.

UPGRADE OFFER EXPIRES
JULY 31, 1985• .

If you decide to play it Smart, you
must act fast. Just stop by the nearest Smart dealer for an Upgrade Order
Form. Mail it, along with your check
(or charge card authorization) and
qualifying proof of purchase.
GET SMART TODAY.

For the name of your nearest
Smart dealer, call us toll free at
800-GET-SMART. (In Kansas
call 913-383-1089.)

Smart
Software
from Innovative Software
Inquiry 186

@

1985 Innovative Software,lnc.
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Conducted by Sol Libes
Congratulations to Altos for being the first
company to introduce a system using the
Motorola 68020 microprocessor. a true
32-bitter. The Altos 3068 runs UNIX System V and will handle up to 30 users.
At the January Consumer Electronics
Show. Atari's Jack Tramiel (chairman of the
board) promised the company would ship
5 million of its new ST-series machines this
year. In March. Atari's president. Sam
Tramiel (jack's son). cut the prediction to
just over a million units. Rumors now are
that Atari will not start shipping the ST in
earnest until this month. which would
make it difficult to achieve the revised
goal. Meanwhile. Leonard Tramiel (another
son) revealed that Atari plans an OEM version of the 68000-based machine as well
as a local-area network for the system. It
is expected that the LAN will use the ST's
MIDI (musical instrument digital interface)
port and operate at 31.25 kbps. This would
make it slower than the AppleIalk net but
faster than LANs using R5-2 32C interfaces.'
Digital Research is expected to add an
MS-DOS emulation feature to the GEM
operating system running on the new Atari
68000-based computer. meaning that
users may be able to run many of the programs written for the IBM Pc.
Manufacturers of clones are moving
from the IBM PC to the PC AT marketplace Expect 'landy. Hewlett-Packard.
Wang, Honeywell. Philips. Siemens.
Ericsson. and AT&T (plus several Japanese.
Korean, and 'laiwanese companies) to introduce AT-compatible machines before
the end of the year. Compaq. Xerox. NCR.
Texas Instruments. Zenith. and Kaypro
already have AT clones out. There are
even rumors that Apple is seriously considering producing one. Most are expected to run faster than the AT and have
display circuitry cOmpatible with IBM's
Enhanced Graphics Adapter (EGA). Chips
and Technologies. a custom IC maker in
San Jose. CA. is reportedly attempting to
reduce the EGA from 150 to 23 ICs.
Also. rumors are going around that
General Electric and AT&T have attempted
to acquire Apple Computer.
IBM RUMORS AND SPECULATIONS

The long-rumored PC II is expected to be
officially announced by IBM next month.

with shipments to users starting in the
fall .... Industry pundits expect that this
fall IBM will bring out a more powerful and
faster version of the AT running UNIX System V and handling up to 16 users ..
Rumors say that IBM may put lbpView into
ROM on future PC products along with a
new operating system being developed inhouse. .
Expect IBM to introduce a
laser printer with much better dot density
than current Apple and HP printers.
Future Computing of Dallas predicts that
IBM will sell 350.000 A1S this year worth
51.6 billion. The people there estimate that
in 1984 IBM shipped 90.000 A1S worth
5500 million.
Expect IBM to shortly switch to 3V2-inch
floppies. IBM has ordered 1.5 million
I-megabyte disks from lbshiba. Alps. and
Matsushita.
It is estimated that IBM. at the time the
company announced it was ceasing production of the PCjr. had around 350.000
units in its warehouses. There are reports
that IBM. in an attempt to move large
quantities of the units. offered them to
liquidation brokers for 580 each but did
not get any takers. There are also reports
that IBM. this spring. had as many as
600.000 X1S in stock. In an effort to move
them out of warehouses. IBM reduced the
XT price by 12 percent. included several
software packages. and also began selling
PCs with XT motherboards. The feeling is
that the introduction of the AT last summer severely undercut sales of the XT. Further. IBM raised the price of the PC to discourage dealers from upgrading PCs to
XTs using non-IBM components. In any
event. IBM's overstocked warehouses appear to be the cause of the delay in the
introduction of the PC II.
Some reports say that IBM is putting the
squeeze on independent suppliers of software packages that it distributes. Currently.
these companies give IBM 40 to 60 percent discounts. It is reported that IBM is
now asking for 70 percent discounts.
ApPLE BYTES AND PITS

First there was the Macintosh with 128K
bytes of RAM. quickly followed by the Fat
Mac' with 512K bytes. Now, industry
watchers expect Apple to soon introduce
a I-megabyte Mac. Apple already offers

a I-megabyte plug-in RAM card for the
Mac XL (nee Lisa 2)
The I-megabyte Mac should improve
performance. particularly for memoryhungry spreadsheets and font-generating
programs. It would also encourage a RAMdisk operation to compensate for the
Mac's slow disk access.
Several companies already offer do-ityourself Mac memory add-ons of up to 2
megabytes. and we can expect these independents. when I-megabit chips
become available, to offer 4-megabyte
RAM upgrades (the maximum addressing
limit of the Mac). These upgrades require
opening the Mac and sold~ring to the
main processor board. a violation of
Apple's warranty. and is not recommended for the inexperienced. Levco
Enterprises (11568 Sorrento Valley Rd.
#14. San Diego, CA 92121) and Beck-Tech
(41 Thnnel Rd .. Berkeley, CA 94705) offer
such kits. Levco also offers a motorless.
piezoelectric fan to cool the 2 megabytes
of RAM.
I also hear rumors that Apple may introduce a new version of the Mac with a
bus-expansion slot. a feature being asked
for by value-added retailers. Also expected is a doubling of the ROM from 64K
bytes to 128K bytes to improve and expand the operating system. The likelihood
is that Apple will offer a new dealerinstalled enhanced processor board for
the 350.000 Macs already sold. However.
Apple will have to figure out how to make
this upgrade more popular than its 5995
upgrade from 128K bytes to 512 K bytes.
which created a great deal of resentment
among Mac owners. many of whom did
not take Apple up on the offer.
Finally, Apple is expected to introduce
an Apple II with the Western Design
(continued)

BYTELINES. news and speculation about personal
computing. is conducted by Sol Libes. the author
of numerous books and articles on computers. He
is the founder of the Amateur Computer Group
of New Jersey and a coorganizer of the Trenton
Computer Festival. He edits and publishes Micro/
Systems Journal. a bimonthly publication for
system programmers and integrators. He can be contacted c/o BYTE. POB 372. Hancock. NH
03449.
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Center 8-11 6-bit 65816 microprocessor.
Look for it to be introduced at Apple's
January stockholders' meeting. There is
some question as to whether Apple will
provide an upgrade kit for the current 2.5
million Apple II users. If Apple doesn't do
it. you can bet somebody else will!
MICROSOFT TO INTRODUCE
MS·DOS 4.0

Late this year. Microsoft is expected to
release version 4.0 of MS-DOS. the
primary operating system for the IBM
PClXT/AT family of computers and compatibles. Version 4.0 should add multitasking and a virtual memory space in excess
of 640K bytes. Multitasking is expected to
improve the operating speed of Microsoft's Windows environment. Currently.
the only way to get PC software-compatible multitasking on PC-compatible
machines is with Digital Research's Concurrent DOS. The latest version of Concurrent DOS (4.1) also includes the GEM user
interface,
Also. version 5.0 of Ms.-DOS is reportedly in development. designed specifically
for the 80286 processor. It should execute
programs in the 80286 protected virtualaddress mode.
INTEL UNWRAPS 386

Intel is expected to shortly make a formal
announcement of its new 80386 32-bit
microprocessor. For the first time, Intel
finds itself running behind National Semiconductor (already shipping production
quantities of the 32032). Motorola (sampling for close to a year and ready to start
68020 production). and AT&T (selling its
32-bitter to OEMs). Production of the
80386 is not expected until next year. This
means that the first computers using the
device may be introduced by late J 986.
The 80386 is expected to be upwardcompatible with the 80286 (used in the
IBM PC AT). contain more than twice the
number of devices. and be two to three
times faster. It should have on-chip memory management. with a protection feature. to work with up to 4 gigabytes of
physical memory and 64 terabytes of virtual memory.

shorter than the 64K-bit and 16K-bit chips.
The base RAM memory size in 1987 is expected to be I megabyte. compared to
the current 256K-byte and previous 64Kbyte standards.
ROM size is also growing. Several companies are sampling I-megabit ROM chips
organized as 128K 8-bit words or 64K
16-bit words. This means that the entire
operating system for most personal computers can now be in ROM. allowing faster
operation and freeing up valuable disk
space. HP already has a UNIX portable
machine with the operating-system kernel
in 256K bytes of ROM. Further. plug-in
application-software ROM cartridges will
contain larger programs.
MICRO MARKET IN SWMP

A definite slowdown in personal computer
demand developed in the late spring of
1984, just as many manufacturers. carried
away with the euphoria of the early I980s.
brought increased production facilities on
line. This resulted in an inventory bUildup
for most manufacturers. (IBM reportedly
had 51.8 billion of finished goods plus
5300 million of parts in inventory.) Many
companies attempted to cope with the
situation with special promotions during
the fall and Christmas seasons. IBM cut
the price of the PCjr and included a color
monitor and software. which brought the
list price of a complete system down to
less than 5I000 (with a street price of
substantially less than 5900). Apple. Commodore. and Atari also offered special
prices to move inventory out of warehouses. This policy proved effective in
moving out a lot of systems. particularly
during the Christmas selling season.
However. since the first of the year.
manufacturer inventories have soared as
demand fell off again. Some manufacturers have restored higher prices. For example. IBM raised the price of the PCjr to
more than 51400 and saw demand for the
unit shrivel to virtually nil.
Apple had such a buildup of inventory
that it closed all its plants for a week in
March and forced employees to take a
vacation. Also. it offered dealer rebates
of as much as 5300 in an attempt to get
Apple lis and Macs moving again.

MEMORY SIZES INCREASING

In Japan. large-volume pricing of 256K-bit
RAM chips is already less than 54 each,
with 64K-bit chips less than 51. Toshiba,
NEe. Hitachi. and Fujitsu are expected to
start sampling I-megabit chips by year's
end. Such chips should start appearing in
equipment in 1987. earlier than previously
expected. making the life of 256K-bit chips
394
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SINCLAIR GOING WSI

Sinclair Research, the British company that
startled the industry with its inexpensive
ZX80/81 microcomputer just a few years
ago. is rumored to be planning a new
breakthrough. It is expected to introduce
late next year a portable system (tentatively called Proteus) using wafer-scale integra-

tion (WSI) and the flat-screen display currently being used in its pocket TV. WSI is
expected to allow several megabytes of
memory to be built on one wafer. Sinclair
is now in the initial stages of constructing
a factory to build an estimated 300,000
units a year.

A PC CLONE FOR LESS THAN $900
I just came back from attending the Trenton Computer Festival. This event held
every April has the largest personal computer flea market in the country. With components I purchased at TCF. mostly from
Thiwan. I was able to put together a very
close copy of the IBM PC for less than
5900. If you are looking for the best prices
on microcomputer equipment. I suggest
you check out computer flea markets held
in your area. At TCF I also was able to buy
supplies at incredibly low cost (e.g.. DSIDD
floppies for 70 cents each). If you want
specific information on how I built my
clone, send me a stamped self-addressed
business-size envelope. Send it to POB
1192. Mountainside. 107092.
ZILOG DELAYS Z80000 AND Z800

lilog has again pushed back introduction
of its Z80000 32-bit and l800 super 8-1
.16-bit (Z80-compatible) microprocessors
to the spring of 1986. If lilog does
manage to ship samples when promised,
it will be a full six years since announcing
it was developing the units.
lilog. owned by Exxon. has shown a
profit only one year in its II-year life and
recently cut 400 people from its payroll.
Although a pioneer in microprocessor development. with its l80 and Z8000 8- and
16-bit microprocessors. it has suffered
from a reliance on microprocessor manufacturing. while competitors like Intel.
Motorola. and ational Semiconductor
have used microprocessors as loss leaders
to sell memory and other types of ICs.
RANDOM BITS

ovix. Cupertino. CA. has introduced a
16-bit microprocessor that directly executes the FORTH language.,.. A
catalog issued by Markline Co.. Belmont.
MA. features a 539.95 electronic toaster
using a microchip to assure uniform toasting .... For the first time. it appears that
there will not be a waiting list for booth
space at this month's ational Computer
Conference .... Hewlett-Packard. long a
pioneer in the computer business (first to
introduce the touchscreen. the 3!Jl-inch
disk. a UNIX portable. etc.). is expected
to be the first company out with a computer optical-disc unit. _
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ADVANCED LEVEL I DBASE:
CONCEPTS FOR FIRST-TIME USERS.
Alan Freedman. Englewood
Cliffs. NJ: Prentice-Hall. 1985; 71
pages. spiral-bound. ISBN 0-13011420-0. 56.95.
ADVANCED PROGRAMMING: A
PRACTICAL COURSE. D. W. Barron
and J. M. Bishop. New York:
John Wiley & Sons. 1984: 300
pages. hardcover. ISBN 0-47190319-1. 524.95.
"!HE ANALYSIS .OF ALGORITHMS.
Paul Walton Purdom Jr. and
Cynthia A. Brown. New York:
Holt. Rinehart & Winston.
1985; 560 pages. hardcover.
ISBN 0-03-072044-3. 539.95.
ANIMATION MAGIC WITH YOUR
IBM PC AND PCIR. Ron Person.
Berkeley. CA: Osborne/McGrawHill. 1985; 256 pages. softcover.
ISBN 0-88134-145-2. 515.95.
ApPLE COMPUTER DIRECTORY:
HARDWARE. SOFTWARE. AND
PERIPHERALS-ApPLE 11/11+.
ApPLE liE. MACINTOSH. liSA.
ApPLE III. ApPLE IIc. KellyGrimes. New York: John Wiley
& Sons. 1985; 496 pages. softcover. ISBN 0-471-87818-9.
526.95
ApPLICATION DEBUGGING. Robert
Binder. Englewood Cliffs. Nj:
Prentice-Hall. 1985; 382 pages.
hardcover. ISBN 0-13-039348-7.
52995
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pages. softcover. ISBN 0-47180807-5. 514.95.
BASIC PROGRAMS FOR THE ATARI
600XL & 800XL. Timothy Orr
Knight. Blue Ridge Summit. PA:
'Jab Books. 1984; 128 pages.
softcover. ISBN 0-8306-1726-4.
5895
BEST MICROCOMPUTER HARDWARE. Chung I. Park. ed. Morton
Grove. IL: Ad Digest. 1985:
64 pages. softcover.
ISBN 0-939670-03-8. 53.95.
BEST MICROCOMPUTER SOFTWARE. Chung I. Park. ed. Morton
Grove. IL: Ad Digest. 1985;
64 pages. softcover.
ISBN 0-939670-04-6. 53.95.
C LANGUAGE FOR PROGRAMMERS.
Kenneth Pugh. Glenview. IL:
Scott. Foresman and Co..
1984; 206 pages. softcover.
ISBN 0-673-18034-4.517.95
"!HE C PROGRAMMER'S HANDBOOK. M. I. Bolsky. Englewood
Cliffs. NI: Prentice-Hall. 1985: 88
pages. spiraJ·bound. ISBN 0-13110073-4. 514.95.
CHARGED BODIES: PEOPLE.
POWER. AND PARADOX IN
SILICON VALLEY. Thomas Mahon.
New York: New American
Books. 1985; 352 pages. hardcover. ISBN 0-453-00487-3.
515.95.

COMMODORE 64 BASICS: A SELFTEACHING GUIDE. Ann Harris.
New York: John Wiley & Sons.
1985; 456 pages. softcover.
ISBN 0-471-88008-6. 515.95.
COMMODORE 64 loGO: A LEARNING AND TEACHING GUIDE. Peter
Goodyear. New York: lohn Wiley
& Sons. 1984: 204 pages. softcover. ISBN 0-471-81964-6.
51495.
"!HE COMPLETE PFS: BOOK. Ralph
Mylius. Plano. TX: Wordware
Publishing. 1985: 200 pages.
softcover. ISBN 0-915381-70-2.
519.95.
COMPUTER GENEALOGY: A GUIDE
TO RESEARCH "!HROUGH HIGH
TECHNOLOGY. Paul A. Andereck
and Richard A. Pence. Salt Lake
City. UT. Ancestry Inc..
1985: 304 pages. softcover.
ISBN 0-916489-02-7. 512.95.
COMPUTER USABILITY TESTING
AND EVALUATION. Richard H.
Spencer. Englewood Cliffs. NJ:
Prentice-Hall. 1985: 240 pages.
hardcover. ISBN 0-13-164088-7.
52750

Cliffs. NI: Prentice-Hall. 1985: 71
pages. spiral-bound. ISBN 0-13196288-4. 56.95.
"!HE DBASE OUERY LANGUAGE.
Alan Freedman. Englewood
Cliffs. NI: Prentice-Hall. 1985; 72
pages. softcover. ISBN 0-13196171-3. 56.95.
DEBUGGING BASIC PROGRAMS.
David R. Cecil. Blue Ridge Summit. PA: 'Jab Books. 1984: 178
pages. softcover. ISBN 0-83061813-9. 59.95.
DEC MICROCOMPUTER DIRECTORY: HARDWARE. SOFTWARE.
AND PERIPHERALS- RAINBOW.
RAINBOW PLUS. DECMATE II. PROFESSIONAL SERIES. Kelly-Grimes.
New York John Wiley & Sons.
1985: 366 pages. softcover.
ISBN 0-471-87822-7. 526.95.
DEFECT CORRECTION METHODS:
THEORY AND ApPLICATIONS.
K. Bohmer and H. I. Stetter. eds.
New York: Springer-Verlag.
1984: 256 pages. softcover.
ISBN 0-387-81832-4. 520.

COMPUTERS AND ApPLICATION
SOFTWARE: AN INTRODUCTION.
Wilson T. Price. New York: Holt.
Rinehart and Winston. 1985;
582 pages. softcover. ISBN 0-03000349-0. 526.95.

DICTIONARY OF MICROELECTRONICS AND MICROCOMPUTER
TECHNOLOGY (GermanEnglish/Engish-Germanl. Yvonne
Helene Attiyate and Raymond
Shah. Philadelphia. PA: Heyden
& Son. 1984; 460 pages. hardcover. ISBN 3-18-400652-2. 531.

DBASE II: TECHNIOUES AND
REFERENCE MANUAL. lack E.
Lohman. Milwaukee. WI: dTECHNIOUE. 1984; 146 pages. softcover. ISBN 0-9614034-0-3.
51995

Do You REALLY NEED A HOME
COMPUTER? Derek Rowntree.
New York: Charles Scribner's
Sons. 1985: 160 pages. softcover. ISBN 0-684-18182-7.
5695.

"!HE DBASE DOZEN FOR DBASE
II. Alan Freedman. Englewood
Cliffs. NI: Prentice-Hall. 1985; 71
pages. spiral-bound. ISBN 0-13195967-0. 56.95.

8086/8088 ASSEMBLY LANGUAGE
PROGRAMMING. Bik Chung
Yeung. New York: John Wiley &
Sons. 1984; 280 pages. softcover. ISBN 0-471-90463-5.
519.95.

ASSEMBLY LANGUAGE PROGRAMMING FOR THE VAX-II. Michael
H. Pressman. Palo Alto. CA:
Mayfield Publishing Co..
1985: 400 pages. hardcover.
ISBN 0-87484-599-8. 528.95

"!HE CHIP: How '!\vo AMERICANS
INVENTED THE MICROCHIP &
LAUNCHED A REVOLUTION. T. R.
Reid. New York: Simon &
Schuster. 1985: 246 pages. hardcover. ISBN 0-671-45393-9.
51795.

BASIC. Bijan Mashaw. Palo Alto.
CA: Mayfield Publishing Co..
1985; 560 pages. softcover.
ISBN 0-87484-692-7.523.95
Includes instructor's manual
(ISBN 0-87484-737-01

COMMODORE 64 BASIC MADE
EASY. David A. Gardner and
Marianne L. Gardner. Englewood Cliffs. NI: Prentice-Hall.
1985; 256 pages. hardcover.
ISBN 0-13-152067-9. 519.95.

"!HE BASIC ADAM: A SELFTEACHING GUIDE. William Abikoff
and Gary Cornell. New York:
lohn Wiley & Sons. 1984; 536

THIS IS A LISf of books received at BYTE Publications. It is not meant to be exhaustive:
its purpose is to acquaint BYTE readers with recently published titles in computer science
and related fields. We regret that we cannot review all the books we receive: instead. this
list is meant to be a monthly acknowledgment of these books and the publishers who sent them.

"!HE DBASE DOZEN FOR DBASE
III. Alan Freedman. Englewood

"!HE ELECTRONIC liNK: USING THE
IBM PC TO COMMUNICATE.
Lawrence ). Magid and lohn
Boeschen. New York: John Wiley
& Sons. 1985; 280 pages. soft-
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IBM PC KEYBOARD

BOOKS RECEIVED

IMPROVEMENT I
Plug in a better keyboard for your IBM PC
or PC-XT Our new keyboards feature
conductive elastomer technology with
"Maxi-Touch" tactile response. Low-profile
design, three versions:
• Standard IBM layout
• Enhanced layout (improved Return, Enter,
Left Shift and Slash positioning)
• Dvorak high-efficiency layout
Keybord enclosure matches IBM, has
comfortable palm rest. With coiled cord,
connector. Only S168.00 plus shipping.
Available from stock.
Maxi is a leading OEM keyboard supplier.

t

118M PC AND PC-XT are trademarks of
International Business Machines.1

'""2~~~::.~.~~.~;.
Subsidiary of
Incorporated.

(612) 755-7660
TWX 910-576-2690

eeco

cover. ISBN 0-471-88382-4.
515.95.
ESSENTIAL PROGRAMS FOR
SMALL BUSINESS PLANNING OF
THE ApPLE II/liE/lie. Michael
Kilpatrick. New York: John Wiley
& Sons, 1985; 272 pages. softcover. ISBN 0-471-80602-1.
546.90. Includes floppy disk.
EVERYTHING You NEED TO Do
YOUR TAXES WITH loTUS 1-2-3,
Michael Kwatinetz. Joel Pitt. and
Leonard Kwatinetz. New York:
Sterling Publishing Co.
1984: 320 pages. softcover.
ISBN 0-8069-7928-3, SI4.95.

·

No More WAITing with ...

~~EIJ~"
8087 SPEED for
LOTUS 1-2-3'Y
FASTBREAK speeds up 1-2-3 recalculations by up to 36 to 1 on a
4.77 MHz PC and by 79 to 1 on a NUMBER SMASHER equipped
PC. It extends DOS functionality to include the 8087 and comes
with a daughterboard which fits into the 8087 socke~ an 8087, a
break button and the necessary software. A number of additional
features are invoked through its novel break button. These enable
the user to lock out the keyboard, exchange information with programs written in BASIC, FORTRAN or C that are running concurrently, spool LOTUS output to a printer and install a single protected
copy of 1-2-3 and FASTBREAK on your hard disk An optional LOCK
BOX makes it possible to RESET your PC and remove the break
button from the computer
$339
LOCK BOX
$60

See our full page ads elsewhere in this issue
for other MicroWay products including:
8087 5MHz .

64K RAM Set .
256K HMOS RAM Set.
256K CMOS RAM Set. .

.
...... ... ... ... .... .

5109
59
. .. 549
. 5135

Contact MicfOWay, Inc. or your local
MicfOWay@ Installation Center to order.
Lotus and 1·2·3 are trademarks of Lotus Development Corp. MicroWay,
FASTBREAK and NUMBER SMASHER are trademarks of MicroWay, Inc.
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EVERYTHING You NEED TO Do
YOUR TAXES WITH SUPERCALC.
Michael Kwatinetz. Joel Pitt. and
Leonard Kwatinetz. New York:
Sterling Publishing Co..
1984; 264 pages. softcover.
ISBN 0-8069-7932-1. 512.95.
FIRST BOOK ON UNIX FOR ExECUTIVES. Yukari Shirota and
Tosiyasu L. Kunii New York:
Springer-Verlag. 1984; 170
pages. softcover. ISBN 0-38770003-X. S16.
FORTH. W P Salman.
Tisserand. and B. Toulout.
New York: Springer-Verlag,
1984; 176 pages, softcover.
ISBN 0-387-91256-8. 514.

o

FOUNDATIONS OF COMPUTER
Musle. Curtis Roads and john
Strawn. eds. Cambridge. MA
MIT Press. 1985; 736 pages.
hardcover. ISBN 0-262-18114-2.
550.
GOING FROM BASIC TO C. Robert
J. Traister. Englewood Cliffs. N/:
Prentice-Hall. 1985; 176 pages.
softcover. ISBN 0-13-357799-6.
S1795
GUIDE TO TELECOMMUNICATIONS
WITH YOUR IBM Pc. Greg
Kearsley. Beverly Hunter. and
Hal Hunter. Glenview. IL: Scott.
Foresman and Co.. 1985; 176
pages, softcover, ISBN 0-67315944-2. 539.95. Includes floppy
disk.
How 1b REPAIR AND MAINTAIN
YOUR IBM Pc. Gene B. Williams.
Radnor, PA: Chilton Book Co..
1984; 224 pages. softcover,
ISBN 0-8019-7537-9. 512.95.
IBM PC COMPATIBLE COMPUTER
DIRECTORY: HARDWARE. SOFT-

WARE. AND PERIPHERALSCOMPAO. EAGLE, COLUMBIA.
HYPERION. TI PROFESSIONAL, .
AND MORE, Kelly-Grimes. New
York: John Wiley & Sons. 1985;
608 pages. softcover. ISBN
0-471-87819-7. S26.95.
IBM PC COMPUTER DIRECTORY:
HARDWARE. SOFTWARE. AND
PERIPHERALS-IBM Pc. PCIR. CS
9000. IBM PC/Xl Kelly-Grimes.
New York: john Wiley & Sons.
1985; 590 pages, softcover.
ISBN 0-471-87821-9. S2695
IBM PC 8088 MACRO ASSEMBLER PROGRAMMING. Dan
Rollins. New York: Macmillan
Publishing. 1985: 464 pages,
softcover. ISBN 0-02-403210-7.
SI8
'!HE IBM PC/Xl' MAKING THE
RIGHT CONNECTIONS. Martin D.
Seyer. Englewood Cliffs. NJ:
Prentice-Hall. 1985; 320 pages.
hardcover. ISBN 0-13-449026-6,
524.95.
IBM PORTABLE PERSONAL COMPUTER USER'S HANDBOOK, staff
of Weber Systems. Cleveland.
OH: Weber Systems Inc..
1984; 316 pages. softcover.
ISBN 0-938862-17-0. 51595.
'!HE ILLUSTRATED loTUS 1-2-3
BOOK, Thomas H. Berliner and
David l. Reeves. Dallas. TX:
Wordware Publishing. 1985;
304 pages, softcover.
ISBN 0-915381-52-4. SI7.95.
IMPROVING CAl IN BASIC. Sharon
Burrowes and Ted Burrowes.
Eugene. OR: The International
Council for Computers in
Education, 1985: 88 pages. softcover. ISBN 0-924667-08-7. S6.
INFORMATION MANAGEMENT
WITH BASIC FOR THE IBM PC/Xl.
Tom Shoemaker. Reston. VA
Reston Publishing. 1985;
192 pages. softcover.
ISBN 0-8359-3076-9.51495
INTELLIGENT SYSTEMS: THE
UNPRECEDENTED OPPORTUNITY.
I E. Hayes and D. Michie. eds.
New York: John Wiley & Sons.
1984; 224 pages. softcover.
ISBN 0-470-20139-8. SI9.95.
INTRODUCTION TO ADA. 2nd ed ..
S I Young. New York: lohn
Wiley & Sons. 1984; 404 pages.
softcover. ISBN 0-470-20112-6.
529.95
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BOOKS RECEIVED

CAll TOll. West of Rockies 1·800·621·6221

FREE
INTRODUCTION TO NON-liNEAR
OPTIMIZATION. L E. Scales. New
York: Springer-Verlag. 1985; 256
pages. softcover. ISBN 0-38791252-5. $19.80.
INTRODUCTION TO NUMERICAL
METHODS FOR PARALLEL COMPUTERS. U. Schendel. New York:
lohn Wiley & Sons. 1984; 152
pages. hardcover. ISBN 0-4702009 I-X. $2195.
LEARNING ASSEMBLY LANGUAGE.
Hugo I. Jackson and A. M.
Fischer.' New York: Harper &
Row. 1985; 318 pages. softcover.
ISBN 0-06-043247-0. $19.95.
LEARNING FORTH. Margaret A.
Armstrong. New York: John
Wiley & Sons. 1985; 226 pages.
softcover. ISBN 0-471-88245-3.
$1695.
LEARNING MS-BASIC ON THE
TI PROFESSIONAL COMPUTER.
Donald W. Drury. Blue Ridge
Summit. PA: lab Books.
1984; 240 pages. softcover.
ISBN 0-8306-1815-5. $1595
LEARNING WITH COMMODORE
loGO. Daniel Watt. New York:
McGraw-HilI. 1985; 332 pages.
spiral-bound. ISBN 0-07068581-9. $1995
loGICS FOR ARTIFICIAL INTELLIGENCE. Raymond Thrner.
New York: John Wiley & Sons.
1984; 128 pages. hardcover.
ISBN 0-470-20123-1 $29.95.
MACGUIDE: 'THE COMPLETE
HANDBOOK TO THE MACINTOSH.
Leslie S. Sm·ith. New York: New
American Library. 1985; 288
pages. softcover. ISBN 0-45225569-4. $14.95.
MAC1ELECOMMUNICATIONS.
Jonathan Erickson and William
D. Cramer. Berkeley. CA:
Osborne/McGraw-HilI. 1985;
224 pages. softcover.
ISBN 0-88134-1 55-X. $1695
MANAGING MICROCOMPUTERS IN
LARGE ORGANIZATIONS. National
Research Council. Washington.
DC: National Academy Press.
1985; 160 pages. softcover.
ISBN 0-309-03492-2. $1395
MASTERING YOUR COMMODORE
64 'THROUGH EIGHT BASIC PROJECTS. Robert M. lripp. ed.
Englewood Cliffs. NJ: PrenticeHall. 1984; 192 pages. softcover.

ISBN 0-13-559543-6. $1995
Includes floppy disk.
MICROCOMPUTERS AND MICROPROCESSORS: 'THE 8080. 8085.
AND Z-80-PROGRAMMING. INTERFACING. AND TROUBLESHOOTING.
John Uffenbeck. Englewood
Cliffs. NI: Prentice-Hall.
1985; 688 pages. hardcover.
ISBN 0-13-580309-8. $3195.
MULTIPLAN MADE EASY. MACINTOSH EDITION. Walter A. Ettlin.
Berkeley. CA: Osborne/McGrawHill. 1985; 288 pages. softcover.
ISBN 0-88134-153-3. $1495
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OF COST/SCHEDULE CONTROL
SYSTEMS. Chuck M. Slemaker.
Princeton. NJ: Petrocelli Books.
1985; 440 pages. hardcover.
ISBN 0-89433-227-9. $39.95.
PROGRAMMER'S GUIDE TO VIDEO
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Stephens Dallas. TX: Atlantis
Publishing. 1985; 336 pages.
softcover. ISBN 0-936158-01-8.
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Management Roundtable Inc..
1985; 86 pages. spiral-bound.
#OO2PC. $79.

'THE PLAIN ENGLISH MAINTENANCE AND REPAIR GUIDE FOR
IBM PERSONAL COMPUTERS:
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OKIDATA PRINTER USER'S HANDBOOK. staff of Weber Systems.
Cleveland. OH: Weber Systems
Inc.. 1984; 304 pages. softcover.
ISBN 0-938862-19-7. $15.95.

'THE PERSONAL COMPUTER
INVESTMENT HANDBOOK. Jon
Zonderman. Blue Ridge Summit.
PA: lab Books. 1984; 160 pages.
softcover. ISBN 0-8306-1807-4.
51195.

Central & East
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data
systems

THE QUALITY GOES IN BEFORE THE NAME GOES ON

PROFIT FROM ZENITH DATA SYSTEMS Z-150 PC
DESKTOP OR Z-160 PC PORTABLE IBM COMPATIBLES!
OWN TOTAL PERFORMANCE
.
BETTER THAN AN XT!
.
.4 Open Expansion Slots _ Full Color·,
Green-, or Amber Video •

Clearly

Labeied, Easy-to·Use Keyboard •
Excellent Price/Performance Ratio •
Zenith Total Service & Support!
'Z·15O PC ONLY· MONITOR NOT INCLUDED

ZENITH DATA SYSTEMS Z-lSO
PC DESKTOP SYSTEM
2 DRIVES, 320K RAM, GAME, SERIAL &
2 PARALLEL PORTS, CLOCK-CALENDAR
WITH BATTERY BACK-UP, FREE
SOFTWARE TO INCLUDE MS·DOS, RAMDISK, PRINT SPOOLER, MS-WORD',
$1,899
MS·MULTIPLAN·
640K RAM OPTION
$99
ZENITH DATA SYSTEMS Z-160
2 FLOPPY & 10Mb DRIVES $2,399
PC PORTABLE SYSTEM
2 FLOPPY & 20Mb DRIVES $2,599 SAME AS ZISOPC WI 2 DRVS.
~ HT 10Mb TAPE
$675 320K RAM. S, P, MS·DOS, WORD',
AND MULTI·PLAN" SOFTWARE $2,239
·WHILE SPECIAL OFFER LASTS!
WI 2 FLOPPY & 10Mb DRIVES $2,849

.....

~_

~======
~-.""T"
(800) 528-3138

·WHILE SPECIAL OFFER LASTS!

SEE PAGE 431
FOR MONITORS

(continued)
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41256

256K x 1

4164

64Kx 1

.

"

.

120 ns

$ 4.95

150 ns

$ 4.25

120 ns

$ 1.50

150 ns

$ 1.10

200 ns

$ 1.15

6264LP

8K x8

6116P

2K x8

...

1K x 4

5514

120 ns
150 ns
120 ns
150 ns
200 ns

$ B~
$ 725
$ 2_~
$ 2.35

300 ns

$ 4.95
$ 4.45

27256
27128

32Kx8

250 ns

$12.00

:

16Kx8

250 ns

$ 4.95

7201

$ 7.25

8253-5

$ 3.75

27C64

8K x8

200 ns

$ 7.75
$ 4.10

765A

$ 7.25

8255A-5

$~2§..

200 ns

B085A

$ 3.95

8748

$12.25

8088

$ 8.75

8749HD

$15.50

$ 3.25

8755A

$16.75

2764

8Kx8

250 ns

$ 3.40

450 ns

$ 3.20

8155

2732A

4K x8

200 ns
250 ns

$ 3.95
$ 3.75

8251A
$ 3.50
• SPECIAL ITEMS

450 ns $ 3.25
4Kx8
450 ns $ 4.95
4Kx8
2532
450 ns $ 2.65
2716
2Kx8
PRINTERS AND KEYBOARDS

8087-2

2732

. For more parts nOl
listed here Please call

8087-3

$130.00
$105.00

80287-3

$225.00

. Made in Japan, high quality product with one year warrantee.
SX-100 cps

PRINTER

SX-130 cps

PRINTER (IBM Compatible)

$1."'9-'-'9.-'-'00=--_ _-1

SFK·201 B

KEYBOARD (IBM Compatible' Capacity Type)

$119.00

$189.00

I.C.EXPR
15358 Valley Boulevard, City of Industry, CA 91746
Phone: 818·369·2688 (Mon·Fri·8·5)

ORDER TOLL FREE

800-892-8889 • 800-882-8181

New 64K SBC
Only
'>~._;~~~~' ~ ••• ~.:: ••• ~
t-<'VI.
• ~1i~

-

=- .

~

-

...

f...,.,

;;;;:;:.'

-

..::1.Ju<{'

.

- I

~I

.

,

-

-

$375.
4/1 x 6"

• Requires no terminal. Includes
Video Controller and CP/M® 2.2
• Runs any size floppy drive
• Substantial OEM Discounts Available
Other models include Hard Disk
Controller, CP/M® 3.0, 128K or 256K RAM,
Time of Day Clock, E2PROM, Peripheral
Expansion & RGB Color Video Display
64K SBC includes:
• 6 MHzZ80B~
• Video Controller

• 2 Serial Ports
• 4 Parallel Ports
Megatel Computer Technologies
Head Office and Technical Support Center
150 Turbine Drive, Weston, Ontario M9L 2S2
Telephone: (416) 745·7214 Telex: 065·27453 MEGATEL TOR.
U.S. Sales and Service Office
2311 South Anthony, Fort Wayne IN 46805
Telephone: (219) 745-0310

rnegatel
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PROGRAMMI G nps FOR THE
COMMODORE 64. David
Highmore and Liz Page. New
York: John Wiley & Sons.
1985: 112 pages, softcover.
ISBN 0-471-81553-5. 514.95.
RECURSION VIA PASCAL. I. S.
Rohl. New York: Cambridge
University Press. 1984: 206
pages. hardcover. ISBN 0-52126329-8. 534.40.
RESEARCH AND DEVELOPMENT
IN INFORMATION RETRIEVAL.
C. I. van Rigsbergen. ed. New
York: Cambridge University
Press. 1985: 450 pages, hardcover. ISBN 0-521·26865-6.
549.50.
SANYO MBC USER'S HANDBOOK. staff of Weber Systems.
Cleveland. OH: Weber Systems.
Inc.. 1984: 340 pages, softcover. ISBN 0-938862-24-3.
517.95.

ALL MERCHANDISE IS 100% GUARANTEED.

~

PROGRAMMING IN IBM PC DOS
PASCAL. David M. Chess.
Englewood Cliffs. 'NJ: PrenticeHall. 1985: 240 pages. softcover.
ISBN 0-13-730292-4. 514.95.

CALIFORNIA RESIDENTS ONLY

EXCEPT FROM CALIFORNIA

Call fOf current prices & volume dIscounts Prices are sublect to change
TERMS Mmimum order $10 00 California residents must add 6 5°'0 sales la~
Shipping & Handlmg UPS Ground $3.00. UPS AH $5,00 (under 1 tb)

--:.

BOOKS RECEIVED
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SERIOUS PROGRAMMING FOR
THE COMMODORE 64. Henry
Simpson. Blue Ridge Summit.
PA lab Books. 1984: 208 pages.
softcover. ISBN 0-8306-182 I-X.
59.95.
6502 MACHINE AND ASSEMBLY
LANGUAGE PROGRAMMING, Mike
Smith. Blue Ridge Summit. PA
lab Books, 1984: 322 pages.
softcover. ISBN 0-8306-1750-7.
512.95.
SOFTWARE FOR AMATEUR RADIO.
Joe Kasser. G3ZCZ. Blue Ridge
Summit. PA: lab Books. 1984:
304 pages. softcover. ISBN 08306-0260-7. 51595
STAR POWER: MASTERING WORDSTAR. MAILMERGE. SPELLSTAR.
DATASTAR. SUPERSORT, CALCSTAR. INFOSTAR. STARINDEX,
CORRECTSTAR. STARBuRST
REPORTSTAR. & PLANSTAR. Paul
Garrison. Blue Ridge Summit.
PA: lab Books. 1985: 320 pages.
softcover. ISBN 0-8306-1742-6.
516.95.
STOCK SELECTtON: MODERN
PORTFOLIO MANAGEMENT. IBM
PC VERSION. Robert J. Bibbero.
New York John Wiley & Sons.
1984: 110 pages. 3-ring binder,

ISBN 0-471-80550-5. 5125.
Includes floppy disk.
SYSTEMS ANALYSIS. DESIGN, AND
DEVELOPMENT WITH STRUCTURED
CONCEPTS. Perry Edwards. New
York: Holt. Rinehart and
Winston. 1985: 526 pages. hardcover. ISBN 0-03-000142-0.
527.95.
TEXT PROCESSING. A Colin Day.
New York: Cambridge University
Press. 1984: 160 pages. hardcover, ISBN 0-521-24432-3.
529.95.
A USER GUIDE TO THE UNIX
SYSTEM. 2nd ed. Rebecca
Thomas. PhD.. and lean Yates.
Berkeley, CA: Osborne/McGrawHill. 1985: 736 pages, softcover.
ISBN 0-88134-109-6. 51895
WORD PROCESSING COOKBOOK.
Glenn B. Stuart. Englewood
Cliffs. NJ: Prentice-Hall. 1985:
304 pages. softcover. ISBN 0-13963380-4, 518.95
WORD PROCESSING FOR THE IBM
PC & PClR AND COMPATIBLE
COMPUTERS. Carole Boggs
Matthews and Martin S.
Matthews. New York: McGrawHill. 1985: 248 pages, softcover.
ISBN 0-07-040952-8. 518.95.
WORD PROCESSING SOFTWARE
FOR THE IBM Pc. Ronni T.
Marshak. ew York: McGrawHill. 1985: 208 pages. softcover.
ISBN 0-07-056322·5, 515.95.
WORDSTAR IN 3 DAYS. Miranda
Morse. Huntington, NY: Maple
Hill Press. 1984: 216 pages.
spiral-bound. ISBN 0-93054502-8. 514.95.
WORDSTAR WITHOUT TEARS: A
SELF-TEACHING GUIDE. Ruth
Ashley. Judi . Fernandez. and
Robert Sansom. New York: John
Wiley & Sons. 1985: 220 pages.
softcover. ISBN 0-471-80540-8.
514.95.
WORKING FROM HOME, Paul and
Sarah Edwards. Los Angeles.
CA Jeremy P. larcher Inc..
1985: 432 pages. softcover.
ISBN 0-87477-240-0. 511.95.
ThE ZX PROGRAMMERS' COMPANION, John and Catherine Grant.
New York: Cambridge University
Press, 1984: 256 pages. softcover. ISBN 0-521-27044-8.
511.95 . •

Your #1 first-stop source of information
on all high-level
programming languages
McGraw-Hili

PERSOIiAl COMPUTER
PRodRAMMlliG EIiCYBlOPEDIA
Languages and Operating Systems
William J. Birnes, Editor in Chief. 700 pages, illustrated

When you need functional or operating definitions of any statements, commands,
or source codes in any high-level microcomputer programming language,
your best first move is to turn at once to McGraw-Hill's big, new PERSONAL COMPUTER
PROGRAMMING ENCYCLOPEDIA.
Designed for fast access and easy use, it covers all 19 high-level programming
languages - as well as 8-, 16-, and 32-bit assembly languages and machine codes.
With It. you'll be able to:
v design and write programs more easily
v readily translate programs between different machine dialects
of the same langljage and transfer programs from one
machine to another
v sv.stematically compare the operations, architecture, and syntax
of different languages
,
.
v select the most suitable language for specific applications
The Encyclopedia's entries define function, statement. source code, and commands in
ail 19 of the high-level microcomputing languages available to personal computer
users. Exemplary routines show how each code word operates.
Plus, the book provides a comprehensive translation index between languages and
language dialects ... special oveNiew sections that point out the strengths and
weaknesses of each language ... cross references to help you quickly cOmpare
operations ... an equivalency table relating machine languages to high-level languages ... and more.
Whether you're an experienced professional programmer or a novice, you'll find this
practical Encyclopedia will seNe as your #1 central source of information for all kinds of
problems and questions on microcomputer languages and programming.

"Comprehensive, exceptionally well
done . .. more extensive coverage
than is now available within anyone
volume."
- Dr. Carl Hammer, Consultant
Director of Computer Sciences (ret.),
Sperry Univac

Among the top people in the field that have
contributed their experience and expertise.
Jonathan Amsterdam
Gary Markman
Ross Overbeek
Henry F. Beechhold
Mark J. Robillard
David Dameo
AI Rubottom
Michael Iannone
R. Claude Kagan
Max Schindler
Stephen Seodler
Guy Kelly
Ddvid Lewis
Ernest R. Tello
Len Lindsay
Linda Weisner
Kenneth Modell
Robert Wharton
Lawrence Mahon
William Woodall

Special Features
• Nonmathemalical
easy-access appraach
• Illustrated with
diagrams, logic and
circuit maps,
schematics, and flow
charts
• Helpful oveNiews of all
19 languages and of
hardware systems from
a programming
perspective
• Useful glossaries of all
languages pravide clear,
precise definitions
• Crass references make
systematic operations
comparisons easy
• Outsized 8 112 x 11"
format

At your computer store or bookstore. Or use this handy coupon for a
is-day f~ee examination.
·--M;Grci;.HliiBookc;,;p~;;,;------------------------------··

PO. Box 400, Hightstown, NJ 08520
Free Examination!
Please send me Birnes: PERSONAL COMPUTER PROGRAMMING ENCYCLOPEDIA
(005389-8) at $80, plus postage, handling, and local tax. Iwill either pay for the book
within.15 days or return it postpaid.
Sovemoney!
Enclose payment. plus local tax. with your order and McGraw-Hili pays postage and
handling costs on the books which you order.
MasterCard and VISA holders call toll-free!
1-800-628-0004 (in New York call 212-512-5999) to order your books by phone.
Your order instructions, please.
D My check (including local tax) is enclosed.
D Bill me D Bill my company
D Charge my D ViSA D MasterCard Exp. date
_
Card#
_
Signature
_
Name

_

. .7"""""."='p,""eo=se';"'")- - - - - - - - - - Address ---------"'1'0""""""
City
---,;::::-;-:---;-:~ State
Zip
_
(Order subject to acceptance by McGraw-Hili)

In Canada. avolioble from McGraw-Hili Ryerson. Ltd. 330 Progress Avenue
50-E102-4001-3
Scarborough. Ontono M'P 2Z5 Prices slightly higher outSide of US

~------------------------------~-------------------------------------

-----------

JULY 1985 • BY T E

399

A COMPUTER
PROGRAM

THAT SPEAKS

YOUR LANGUAGE
The Computer
Chronicles, a halfhour weekly television
series brings you news
and information from
Silicon Valley
andaround the world.
Correspondent
Stewart Cheifet and
Gary Kildall, creator of
CP/M cover today's
headlines and the
stories behind them.
Find out what is, what
was and what will be,
with the only
computer program
you're ever going
to need. The
Computer
Chronicles,
every week on
a public television station
near you.
(Check local listings for
time and channel.)
•

Produced by KCSM, San Mateo, CA and WITF, Harrisburg, PA with funding from McGraw·Hill's
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LETTERS

(continued from page 32)

where the values of x. and x. are arbitrarily
selected.
For example. if a magic number of 9 is
desired and if x. and x. are arbitrarily
selected to be 31 and 15 respectively. the
values for the remaining boxes are

x, = - I 5 + 6 = -9
- 3 I + 6 = - 25

X2 =

X3 =

3I + I 5 - 3

=

43

x. = 31 + 30 - 6 = 55
x.

=

3

= - 31 - 30 + 12 = -49
x, = -31 - 15 + 9 = -37
X6

The derivation of this general solution is
extensive. Solutions for larger squares
(higher order of /'I) can also be obtained
using this technique.
Listing 1 is a short BASIC program (written for the unheard-of IM-I computer
manufactured by the "'ate" APF Industries)
that will calculate a magic-square solution
using the equations described above. Except for the second line of code (which
is directed to turning the audio off and
clearing the screen). this program should
work on virtually any computer that runs
some version of BASIC.
ALFRED A. FRESSOLA

Fairfield.

cr

MODEM MISMATCH
Since I am in charge of a laboratory computer system I needed a modem link to
my home to save me trips into town to fix
small problems that could have easily
been handled over the phone. Our system
already had a Racal-Vadic Model VA34 55
modem (30011 200 bps) installed on it for
remote diagnostics by our software
vendor so I figured that I would use it. I
bought an Anchor Automation Mark XII
300/1200-bps modem and hooked it up
to my Model 4P at home. I thought I was
all set.
What I dis<;overed was that t.he two
modems would not lock into each other.
After a couple of phone calls 1 was told
by Anchor Automation that its modem
first checks at 1200 bps and then at 300
bps if it h'asn't detected a carrier and that
RacalVadic performs just the opposite.
The two units were both switching data
rates so that they would never lock in!
It appears to me that there is some
degree of nonstandardization in the
modem industry that should be made
known to others. Since modems are becoming cheaper. smarter. and more prolific. I am sure that others will also run into
this problem. The problem would not exist

Listing I: A
5
10
20
22
30
40
50
60
65
70
75
90
110
120
130
140
150
160
170
200
205
210
220
230
250
300
310
320
330
340
350
360

program to calculate magic-square solutions.

DIM A$(1)
POKE 24578,38: CALL 17046
INPUT "ENTER MAGIC-SQUARE NUMBER",MAOIC
IF INT (MAGIC/3)< >MAGIC/3 THEN GOSUB 300
MAGIC = - ABS ( INT (MAGIC))
PRINT "MAGIC-SQUARE NUMBER IS ", - MAGIC
PRINT: PRINT "CHOOSE LOWER MIDDLE BOX VALUE" INTPUT X8
X8 = ABS ( INT (X8))
PRINT: PRINT "LOWER MIDDLE BOX = ";X8
PRINT: PRINT "CHOOSE LOWER RIGHT-HAND BOX" INPUT "VALUE ",X9
PRINT: PRINT "LOWER RIGHT-HAND BOX = ";X9
X9 = ABS ( INT X9))
X1 = -X9-2'MAGIC/3
X2= -X8-2'MAGIC/3
X3 = X8 + X9 + MAGIC/3
X4=X8+2'X9+2'MAGIC/3
X5 = - MAGIC/3
X6= -X8-2'X9-4'MAGIC/3
X7 = - X8 - X9 - MAGIC
PRINT: PRINT: PRINT "MAGIC-SQUARE BOX VALUES FOR A" PRINT
"MAGIC- SQUARE VALUE OF "; - MAGIC;" ARE"
PRINT: PRINT
PRINT X1 ,X2,X3
PRINT X4,X5,X6
PRINT X7,X8,X9
END
PRINT: PRINT: PRINT "FOR A WHOLE NUMBER IN EACH BOX"
PRINT "YOU MUST ENTER A MAGIC VALUE"
PRINT "THAT IS EVENLY DIVISIBLE BY 3."
PRINT: PRINT "KEEP THE PRESENT VALUE 7"
INTPUT A$
IF A$ = "Y" THEN RETURN
GOTO 330

if the remote were a single-speed unit. but
the problem seems to arise when two
automatic two-speed units trying to
establish a link continously shift gears in
opposite directions.
I would be interested if others have had
this same problem and whether something can be done to remedy the situation.
T. TED SCHWANINGER

SUPER HVPER
Thank you for publishing Richard B. Leining's ·"Factoring with Hyper" (March. page
396). the enclosed program (listing 2) was
derived entirely from his equation (II) and
considers right triangles instead of rectangular hyperbolas. Loop 1 factors quickly and exactly those numbers that can be
factored directly without overflow. and
loop 2 shrinks the remaining number to
trigonometric ratios (between 0 and 1) that
can be manipulated without overflow and
then enlarged. The program requires the
same number of iterations (always fewer

than /'1/12) but factors 94.815.109 three
times as fast and factors numbers with
almost twice as many digits. My program
(I call it BIGFAC) can factor 99.876.225.023
on my 12-digit computer in the blink of
an eye. but it takes more than half an hour
to determine that 999.983 is prime. When
I get a multitasking computer (perhaps the
Hewlett-Packard Integral) I can run BIGFAC
simultaneously with a program that can
factor any 12 -digit number in half an hour
(see lim Horn's "Fast Factoring on the
HP-75C," Computer Journal of ppc.
November/December 1982).
To convert this HP BASIC program to
Microsoft BASIC. you need to know that
HMS$ converts elapsed seconds into
hours, minutes and seconds. ! equals
REM. @ equals :. and DISP is similar to
PRINT. On a 16-digit computer one would
want to lengthen L to 16 digits in line 80
and L9 to 15 digits in line 90.
GORDON

D.

KIRCHHEVEL

Chicago, IL
(continued)
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Richard Leining replies:
Bravo! You've reaffirmed the progress
begotten by publication. You've beaten
the size of the numbers being juggled
from N2/4 in Hyper to N in BIGFAC. That
triangular simplification was really slick.
It wouldn't have occurred to me in a long
time. My efforts to fit right triangles to

the origin, foci, and differences of a
hyperbola, in search of some kind of
Pythagorean triple, led nowhere. I was
still glued to that hyperbola, while you
were free of it.
The use of upper or lower numbers
was neat: I'm just learning them. I looked
for some w.r analogy to the key numbers

Listing 2: The BIGFAC factoring program.
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270

I BIGFAC: factoring program
! derived from
I Richard B. Leining's HYPER
! BYTE. March 1985. p. 396
I written in Hewlett-Packard enhanced BASIC
! for the HP-85A computer
I with Advanced Programming ROM.
! LET L = 999999999999 ! Largest integer (on 12-digit computer)
I LET L9 = 99999999999 ! Largest N to integerize r accurately
DISP "Number to be factored";
INPUT N@ T = TIME! T is the starting time.
IF N<4 THEN BEEP @ DISP "Number too small." @ GOTO 100
IF L9<N THEN BEEP @ DISP "Number too large." @ GOTO 100
IF N\2"2=N THEN DISP 2;N/2 @ GOTO 360 I N\2 = INT(N/2)
LET S = SQR(N)
LET W = IP(S) I (IP(S) = INT(S)
IF N MODE 4=1 AND W MOD 2=0 THEN LET W=W-l
IF N MOD 4=3 AND W MOD 2=1 THEN LET W=W-l
IF W<S THEN LET W=W+2
LET W9 = (N \ 3 + 3) \ 2 @ LET W5 = MIN(SQR(L),W9)
I Loop 1
IF W>W5 THEN 260
R=SQR(W"W-N)
IF FP(R) = 0 THEN DISP W + R;W - R @ W = L I FP(R) = R -INT(R).
W=W+2 @ GOTO 210
! Exit loop 1
LET 1= 10' LEN(VAL$(N)) -1 I I is an "integerizer" as long as N. VAL$ =
STR$.
280! Loop 2
290 IF W>W9 THEN 340
300 C = SIW I Cosine of a right triangle whose sides are w (hypotenuse). r. and
square root to N

(continued)
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used to find Pythagorean triples and
primitive hypotenuses, without finding
any. After all, one side of your triangle
is irrational, whereas Fermat and Euler
were obsessed with integers.
Your scaling down of the problem is a
clever way to get the most out ofIimitedprecision software. In the long run. there
is more groWth potential in working with
arrays of integers. Their running times are
an Incentive to eliminate trial values of
!/J (or w) with a minimum of arithmetic.

IBM-INTERFERENCE SOWTION
There I was. typing away on my IBM PC
and churning out copies of the world's
greatest program on my Epson FX-80,
when I received a phone call from my
landlady
She called to ask if I was using a computer. When I told her I was, she replied
that a television repairman was at her
place to fix her TV, which was suffering
from terrible reception. Seems she had
been throwing away one "bad" TV after
another. until she finally called the repairman, who told her there was nothing
wrong with the sets, there was just some
jerk in the area who was operating'a personal computer.
At first. I didn't believe I was the jerk.
I turned off my computer. "Hey, my TV is
working OK now," came the startled cry
from my landlady over the phone. I turned
the computer back on. ''Ack. It just went
bad again:' she said.
I was the jerk.
I confessed to the crime, turned off my
computer. and sank into a deep depression. Visions of being drummed out of the
neighborhood by the FCC danced through
my head. Human nature being what it is,
I began experimenting.
(continued)
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MICROWAY'S 8087 RUNS 1-2-3™!
MicroWay is the world's leading retailer of 8087s and high performance PC
upgrades. We stock a complete selection of 8087s that run at 5 and 8mhz. All
of our coprocessors are shipped with a
diagnostic disk and the best warranty
in the business - 180 days! We also
offer daughterboards for socketless
computers such as the NEC PC and
PCjr, and a board which increases the
clock speed of the 80287 in the PC AT.
Our new NUMBER SMASHER'· includes 512K ram. It will run the IBM PC
at clock speeds up to 9.5mhz and
achieves a throughput of.1 megaflops

with 87BASIC/INLlNE, Intel Fortran, or
Microsoft Fortran. Software reviewers
consistently cite MicroWay software
as the best in the. industry! Our customers frequently write to thank us for
recommending the correct software
and hardware to meet their specific
needs. They also thank us for our same
day shipping! In addition to our own
products which support the 8087 and
80287, we stock the largest supply of
specialized software available anywhere. For information call us at

617-746-7341

FASTBREAK'"

MicroWay's daughterboard turns on
your 8087 during 1-2-3'· execution
and extends DOS functionality. Recalculations run up to 36 times faster. Includes an 8087 chip. When used with
the NUMBER SMASHER'· it can provide a total increase in 1-2-3'· execution speed of up to 79 to 1.
FASTBREAK'· 5mhz
$339
FASTBREAK'· 8mhz
$479
FASTBREAK'·
without 8087
, , , . $249
FASTBREAK'· LOCK BOX
$60

Micro

Way_®

.

_

8087 Support
For the IBM PC, PC XT, PC AT and Compatibles.
N

87FFT Written in assembly language, performs Forward and Inverse FFTs on real and complex arrays which occupy up to 512K bytes of
RAM. Also does convolutions, auto correlations,
hamming, complex vector multiplication, and complex to radial conversions. Callable from MS Fortran, 87MACRO or 87BASIC/INLINE
$150
87FFT-2'·

performs two-dimensional FFTs.
Ideal for image processing Requires 87FFT...$75

MATRIXPAK'·

manages a MEGABYTE!
Written in assembly language, our runtime package accurately manipulates large matrices at
very fast speeds. Includes matrix inversion and
the solution of simultaneous linear equations.
Callable from MS Fortran 3.2, 87MACRO, and
87BASIC/INLINE
each $150

GRAPHICS PACKAGES

Grafmatic for MS Fortran or Pascal
Plotmatic for Grafmatic
MultiHalo (one language) . . . . . . . .. .

$125
$125
$189

DFixer'·
A disk utility which thoroughly checks PC or AT
hard disks for bad sectors and updates the MS
DOS file allocation table accordingly
$149

87DEBUG'· - a

professional debugger with
8087 support, a sophisticated screen-oriented
macro command processor, and trace features
which include the ability to skip tracing through
branches to calls and software and hardware
interrupts. Breakpoints can be set in code or on
guarded addresses in RAM
$150
N

HARDSCOPE
includes a version of
87DEBUG which interfaces a Breaker Box which
makes it possible to reset your PC and break program execution independent of DOS ..... $249
AST Advantage
JRAM-2'· (01<)
JRAM'· AT (01<)
MAYNSTREAM

N

N

60 meg

Micro

Way
Inquiry 250

$439
$199
$229
$1695

••••••••••••••••••••

PO Box 79

Kingston Mass.
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87BASIC/INUNE'· converts the output of
the IBM Basic Compiler into optimized 8087
inline code which executes up to seven times faster than 87BASIC. Supports separately compiled
inline subroutines which are located in their own
segments and can contain up to 64K bytes of
code. This allows programs greater than 128K!
Requires the IBM Basic Compiler and Macro
$200
Assembler. Includes 87BASIC
N

87BASIC includes patches to the IBM Basic
Compiler and both runtime libraries for USER
TRANSPARENT 8087 support. Provides super
fast performance for all numeric operations including trigonometriC$, transcendentals, addition,
subtraction, multiplication, and division .... $150
87MACRO

N

- our complete 8087 software
development package. It contains a "Pre-processor," source code for a set of 8087 macros, and an
object library of numeric functions including transcendentals, trigonometriC$, hyperboliC$, encoding, decoding and conversions. For the IBM
Macro Assembler, Version 1.0 or 2.0
$150

8087 5mhz.

..... $109

Including DIAGNOSTICS and one-year warranty
For IBM PC and compatibles.

8087·2 8mhz

$195

For Wang, AT&T, DeskPro, NEC, Leading Edge

80287·35mhz.

... $250

For the IBM PC AT

64K RAM Set................. $9
256K RAM Set....... .... $49
256K CMOS RAM Set..$135
128K RAM Set PCAT .... $169
NUMBER SMASHER™ ... 1590

9.54mhz 8087 coprocessor board with 512K

FORTRAN and UTILITIES

Microsoft Fortran 3.2 . .. .
229
IBM Professional Fortran.
.
545
Intel Fortran-86'...
.
750
FORLlB+
,
65
STRINGS and THINGS ............•........ 65

OBJ~ASM'· - a multipass object module
translator and disassembler. Produces assembly
language listings which include public symbols,
external symbols, and labels commented with
cross references. Ideal for understanding and
patching object modules and libraries for which
source is not available
$200

Lattice C . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .....
Microsoft C Version 3.0.. . ...•.............
C86
FLOAT87
.

RTOS· REAL TIME OPERATING SYSTEM
RTOS is a mult~user, multi-tasking real time operating system. It includes a configured version of
Inters iRMX-86, L1NK·86, LOG-86, L1B-86,OH-86,
and MicroWay's 87DEBUG. Runs on the IBM-PC,
XT, PC-AT and COMPAQ
$400

IBM Basic Compiler. . . . . . .
. ..•......
87BASIC.........
.
87BASIC/INLINE. ........•..•.....•......
Summit BetterBASIC~
.
Summit 8087 Module

INTEL COMPILERS'

FORTRAN-86
PASCAL-86
PLJM-86
87C (LATIlCE/MICROWAy)
ASM-86

C and UTILITIES

299
299
299
150

BASIC and UTILITIES
270
150
200
175
87

MACRO ASSEMBLERS
$750
$750
$500
$750
$200

'Requires RlOS or iRMX·86. All Intel compiler names and
iRMX·B6 TM Intel Corp.

The World Leader
in B087Supporf!

IBM Assembler with Librarian ...
87MACRO
.
Microsoft Assembler V 3.0

..155
..150
.125

PASCAL
Microsoft Pascal 3.2
.
Borland Turbo with 8087 and BCD

APL

*

STSC APL PLUS/PC
PocketAPL
COSMOS Revelation
SPSS/PC
.

.
.
.

..199
.... 85
..... 450

. .... 85
. .. 750
..595

FASTBREAK and NUMBER SMASHER are trademarks of
MicroWay, Inc. Lotus and 1-2-3 are trademarks of Lotus
Development Corp.
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310 R=SOR(1-C'C)"W+I-11 Converts cos to sin, solves for rand integerizes
near-integer r's.
320 IF FP(R) = 0 THEN GOSUB 390
330 W=W+2 @ GOTO 280
340 ! Exit loop 2
350 IF W<L+2 THEN DISP N;"is prime"
360 T2 = TIME @ BEEP @ DISP HMS$((T2 - T + 86400) MOD 86400) @ DISP I
Displays elapsed time.
370 STOP
380 I Subroutine: Test product
390 BEEP @ P=W+R @ O=W-R @ IF P'O=N THEN DISP O;P @ W=L
400 RETURN
410 END

It turned out that whenever I had the
parallel printer cable connected to my
computer, the interference was emitted.
It didn't matter if the cable was connected
to the printer, or if the printer was on. I
was using an AST SixPak card as a parallel
printer adapter, but I don't know if that
had anything to do with the problem.
I called my dealer. He was out of town.
His technical-support manager didn't
know what to do but suggested I write to

-~~~¥::.
- -- -PC/XT

Washington for "a bulletin that gives hints"
IBM told me to call my dealer. My friends
told me to wrap the cable in several layers
of aluminum foil (kept me off the streets
for a night. but it didn't do a thing for the
interference). I borrowed a shielded cable
from work and tried it on my errant system. It didn't make an ohm of difference.
Then I saw a catalog from Moore Computer Supplies (Box 20, Wheeling, IL
60090), and there on page 31 was a pic-

TIlE TOP OF THE LINE IBM COMPATIBLE

SUMMER SPECIALS
fEAnJIl&\:
• AlTordably priced PC'XT Com puler
• Runs PC, MS-OOS. CPM/86
• Of oourse, this versatile com puler runs F'light
Simulator. lotus 1-2-3, Symphony,
F'ramework, Peachtree. D base II & III, PC
Paint. Auto C.A.D. and tones of son.ware.
• We ha\'c a Demo system available for your

tesLing
• OEM. Dealer inquiry welcome.

• Free installation

00IIPl1TER SYSlDI&

NOVA P( s... Iloo...
..
.1695
Includes: &4K mother board, case, 130W poYo'cr supply, keyboard. floppy conlroller card

NOVA PC 256K ."..... ..
$1295
Includes keyboard, 130W power supply, 2111 ht dr.. 6 pack compatible multifunction board, color graphiC card,
4-dnve oontroller mrd
NOVA XI 256K ..
$1935
Includes keyboard, 130W IXIwer supply, 21,11 ht. dr., 6 pack oompatlble multIfunction card, oolor graphiC card,
4-drive controller, 10MB hard. disk, IJTC hard disk controller

IJ1' GllADE KIT It< PC .. XI " XI PW; 22IIIl
Internal, Mlnlscnbr 10MB H D +DTC
oontroller
Internal, Mlnlscnbe 20MB H D +DTC
oontroller
Internal, lrwm 10MB Th.pc back up with cartridge and cable
High Quality XT 130W IXIwer supply
NOVA external, 10MB hard dIsk dmc
NOVA eKternal, 10MB hard dIsk With 10MB
Tape back up system
NOVA external, 20MB hard disk dme
NOVA external, 10MB Tape back up
system
NOVA external, 45 MB Tape back up
NEW PRODUCTS:
IBMIAT oompauble CASE
195W SWItching power supply for AT
Serial parallel card for AT
(2 serial, I parallel)
Multi VO card for POXT
(2 senal, I parallel. clock)

162S
1795
1625
.$139
l81S

-

$1650
$995

$1.50

$175
l225

.$150

NOVA SIllICl ADO ON BIlIRD
Nova mother board WIth Installation
manual
Nova 6-funcllon board with 64K
(AST 6 pack compauble)
Mono-graphic board
(hercules oompatible)
Color-gra~hjc board With prmter
IXIrt, game IXIrt
Floppy controller w/cable

$75
$IBS
$170
$150
$90

IItSIi DaIVE ami 10lmUR ud ACCtsIORICl
Thac 55B Iii Ill. 360K noppy dr,
Microscience 10MB, 20MB
(Lowest
MINISCRIBE: or TEAC 10MB lit ht
hard disk.
MINISCRIBE: 20MB III hl. H.D
KEYTRONIC compatible 15151
keyboard
High The keyboard
AMDEK 310A (Amber monitor).
AMDEK 600 RGB (640,2110).

$110
price)

U20
l620
$I:W
$I:W
$1.7

lJ85

m5

DEALER INQUIRIES WELCOME. - NOm Pc/IT KITS Am/LABLE

COMPUTRADE COMPANY (in Koll Commercial Center)
780 Trimble Road, Suite 605, San Jose, CA 95131

leI. (408) 946-2442, Telex: 171605
Hours: Mon-Fri 9:00 a.m.-6:00 p.m.
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ture of a cable that was like none other:
"full tinned copper braid sleeve for highest
degree of transmission shielding:' a metal
casing extending from the cable and onto
the connectors "for total EMIIRFI protection:' and a grounding lug!
Moore had a toll-free number for technical support, and it had Business Centers
that stocked its equipment all over the
country. There was one in San Diego, from
which I ordered the cable. The cable that
was sent had no grounding lug and didn't
offer much improvement. I explained the
problem to manager Gary 'TUck, whom I
found to be very helpful and courteous.
He contacted the manufacturer, who said
the cable was specially made for the IBM
because of the very problem I was experiencing. 1Wo days later, I had a new
cable.
The cable made a remarkable difference.
It cut out about 90 percent of the interference, and I trust the distance from my
apartment to my neighbors' will take care
of the rest.
BILL PARKER

Los Angeles, CA •

a message to
our subscribers
From time to time we make the BYTE subscriber list
available to other companies who wish to send our
subscribers material about their products. We take great
care to screen these companies, choosing only those
who are reputable, and whose products, services, or
information we feel would be of interest to you. Direct
mail is an efficient medium for presenting the latest
personal computer goods and services to our
subscribers.
Many BYTE subscribers appreciate this controlled use
of our mailing list, and look forward to finding
information of interest to them in the mail Used are
our subscribers' names and addresses only (no other
information we may have is ever given).
While we believe the distribution of this information
is of benefit to our subscribers, we firmly respect the
wishes of any subscriber who does not want to receive
such promotional literature. Should you wish to restrict
the use of your name, simply send your request to the
following address.
BYTE Publications Inc.
Attn: Circulation Department,
70 Main St., Peterborough, NH 03458

The kids of today are the real growth market
of tomorrow. They are the doctors and nurses, the
engineers and scientists, the teachers and journalists,
the leaders who will create tomorrow's prosperity.
It will take your company's help to assure these
children a first--rate college education because today
colleges are having a hara time coping with the high
.
costs of learning.
Invest in the future of America by giving to the
college of your choice.
You'll be making an investment in the leading
growth mar~et of America. And you ~ou~",~r::,t as~
for a better investment
..~' ~~ .', : :;
than that.
.;
Send for our free booklel: "Guidelines - How to Develop
an Effective Program of Corporace Support for Higher Education:'
Wrice CFAE, 680 Fifth Avenue, New York, NY 10019.

Invest in the future ofAmerica.
Give to the college ofyour choice.
r:9!I c....
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WHAT'S NEW

Talking Computer
omputer Aids Corporation's Small Thlk is a fivepound. battery-powered.
talking computer Small Thlk
is based on the Epson
HX-20 notebook computer
The manufacturer uses the
SSI-263 speech chip and a
specially developed text-tospeech program to produce
speech.
Small Thlk contains a builtin dot-matrix printer and
cassette storage. It has a
speaker. a headphone jack.
and two RS-232C serial
ports for connecting external
printers, modems, or braille
devices.
A version of Computer
Aids Corporation's Word-Thlk
word processor is built into
Small Thlk's firmware. WordThlk vocalizes each key as it
is pressed in a synthetic
voice. and it provides
spoken review of characters.
words. lines. or entire
documents.
Also in Small Thlk's firmware are a scientific calculator and a clock/calendar.
An optional terminal program is scheduled for
release in the fall. Small Thlk
is completely programmable
so the user can write her or
his own BASIC programs.
With its carrying case and
battery charger. Small Thlk
sells for under $2000 Contact Computer Aids Corp..
124 West Washington. Lower
Arcade. Fort Wayne. IN
46802. (219) 422-2424.

IBM PC
AT-Compatible
Transportable

C

Inquiry 620.

The Olivetti M24 IBM PC-compatible

Olivetti M24
IBM PC-Compatible
livetti's M24 is an IBM
PC-compatible personal
computer that uses an
8-MHz 8086-2 processor
and MS-DOS 2.11. Its standard features include 128K
bytes of RAM (expandable
to 640K bytes) on dual-disk
models or i56K bytes of
RAM (also expandable to
640K bytes) on hard-disk
models. a 12-inch monitor
with 640- by 400-pixel
resolution. serial and
parallel ports. a clock/calen-

O

dar. a graphics card, and
seven expansion slots,
You can choose your diskdrive configuration: two
360K-byte slim-line floppydisk drives or one 360K-byte
floppy disk and one 10megabyte slim-line hard-disk
drive. The 83-key keyboard
has LED indicators and is
detachable.
In its I 28K-byte configuration with dual floppy-disk
drives and monochrome
monitor. the Olivetti M24 is
priced at 52745. The same
system with a color monitor
is 53395. Contact Docutell
Olivetti Corp., 5615 Highpoint Dr.. Irving. TX 75062,
(214) 258-5400
Inquiry 621.
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orona Data Systems'
Corona AT Transportable (ATP) computer is an
MS-DOS machine that uses
Intel's 80286 processor It
has a built-in color/monochrome video graphics card
and can operate as a standalone system or a workstation for the IBM PC AT
The Corona ATP runs at 6
MHz and supports the
80287 numeric coprocessor
It includes parallel printer
and RS-232C serial ports
and a built-in floppy-disk
controller The greenphosphor. 9-inch display has
640- by 400-pixel resolution.
Three of the system's five
expansion slots are ATcompatible; the remaining
two are XI-compatible. The
AT-style detachable keyboard
features an IBM PC XT
interface.
You can choose the
ATP-6-0D or ATP-6-Q20
model of the Corona ATP.
The ATP-6-0D has a
1.2-megabyte floppy-disk
drive. a 360K-byte floppydisk drive. and 512 K bytes
of RAM. The ATP-6-Q20 has
a 20-megabyte Winchester
drive. a l.2-megabyte floppy
drive. 512K bytes of RAM.
and an AT-compatible harddisk controller
Suggested retail price for
the ATP-6-0D is under
54500; the ATP-6-Q20 is
priced under 55500 For
more information. contact
Corona Data Systems Inc.
27 5 East Hillcrest Dr. Thousand Oaks. CA 91360. (805)
495-5800.

C

Inquiry 622.

WHAT'S NEW

ADD·

Instrument Modules
for IBMs

20665 Fourth St.. Saratoga,
CA 95070, (408) 741-5900.
Inquiry 624,

CI-20ooo from BurrBrown consists of a
family of instrument
modules and a buscompatible carrier board for
the IBM Pc. PC XT. PC AT.
or Compaq computer. The
carrier board provides the
computer interface, power
supply, and intermodule
communications, as well as
inputs for three modules. An
optional carrier configuration gives you 32 points of
buffered, TTL-compatible,
digital I/O.
The carrier bus is designed for data acquisition
and measurement. It performs standard computerbus functions and allows for
chaining analog signals
among the plug-in instruments. The bus lets sync
and trigger signals pass
among the modules.
Among the instrument
modules available are a
16-channel. 12-bit accuracy.
data-acquisition module; a
data-acquisition expansion
module: two types of
analog-output modules; a
digital-I/O module; and a
counter/timer/pulse-generator
module. Three different termination panels connect
field signals to the
PCI-20000 instrument
modules.
Prices for the PCI-20000
system start at 5295 each
for carrier boards and 5199
for each instrument module.
Contact Burr-Brown Corp..
POB 11400, Thcson, AZ
85734, (602) 746-1111

P

Inquiry 623,

TanPak Expansion
Board
he lanPak multifunction
board is specifically
designed to fit the landy
1000's II-inch expansion
slots. It contains DMA circuitry, a serial port. and a
clock, as well as software to
support its features.
The lanPak comes in
128K-, 256K-. and 512 K-byte
versions. You can also get
256K-byte upgrade kits for
those versions with less than
512 K bytes of memory.
The 128K-byte lanPak
board costs 5399. Contact
Hard Drive Specialist. 16208
Hickory Knoll, Houston, TX
77059, (800) 231-6671; in
Texas, (713) 480-6000.

T
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Inquiry 625,

The PCl-20000 instrument modules for IBM-compatibles.

IBM PC AT
Debugger
tron's AT Probe is a
hardware/software combination for the IBM PC AT
that provides hardwareassisted debugging. The AT
Probe intercepts signals to
and from the processor and
can trap and trace all occurrences in the system.
A I-megabyte on-line symbol table, independent of PC
AT memory, lets you debug
large applications and
facilitates source-level
debugging. The AT Probe
supports source-level (symbolic) debugging for the
standard assembler and for
high-level languages such as
C. Pascal. and FORTRAN.
Real-time trace lets you capture and store program ex-

A

ecution to create a rolling
window of the last 2048
memory cycles. Also, you
can set breakpoints on
reading or writing memory,
on doing I/o. at instruction
execution, or upon
interrupts.
The AT Probe's performance and timing-analysis
software lets you create a
histogram to display where
the program spends its time.
You can profile execution of
individual procedures and
display a procedure-duration
measurement or do program
event-count analysis and
display an event-count
measurement.
The AT Probe lists for
52495. Contact Atron,

Apple lie
Multifunction Card
treet Electronics says it
has combined the most
common Apple lie interfacing needs on its BusinessCard. It includes two serial
interfaces, a clock/calendar
with battery backup, and
built-in high-resolution
graphics and text-screen
printing capabilities using
pull-down menus.
By adding three buffer
chips, you can give the
BusinessCard a 16K- or 64Kbyte print buffer. The 64Kbyte version allows storage
of up to 20 pages of text.
The BusinessCard has
more than 60 commands for
printing graphics and text.
Graphics printing commands
include windowing, zoom,
rotate, and inverse. Among
available text-formatting

S

(continued)
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ADD-INS.
features are setting margins.
line and page length. page
titles, and page numbers.
The BusinessCard is also
available in a version for
parallel printers. It sells for
less than 5200 Contact
Street Electronics Corp..
1140 Mark Ave.. Carpinteria.
CA 93013. (805) 684-4593
Inquiry 626.

Ouadsprint
uadram's Ouadsprint
board. which comes
with a plug-in cable that
connects to the 8088 socket
on the IBM PC's system
board. doubles the PC's processing speed.
Ouadsprint has a 10-MHz
8086 microprocessor with
4K bytes of high-speed
cache memory. Its installation does not affect existing
system memory
Retail price for Ouadsprint
is 5645. Contact Ouadram

Q

Corp. 4355 International
Blvd. Norcross. GA 30093,
(404) 923-6666.
Inquiry 627.

Intel IBM PC
Memory Products
ntel's add-in boards let
you expand IBM Pc. Xl
and AT system memory up
to 8 megabytes. Software
support for Above Board/PC
and Above Board/AT includes Lotus's Symphony
and 1-2-3 and Ashton-Tate's
Framework. Four Above
Board/PCs, each with a maximum of 2 megabytes. expand IBM PC and PC XT
system memory up to 8
megabytes. Two Above
Board/AlS. each with a maximum of 4 megabytes using
piggyback memory. expand
PC AT system memory up to
8 megabytes.
An operating system
driver. Above Board's Expanded Memory Manager

I

MacMegabytes
and RAMOISC

supervises the expanded
memory and supports multiple applications You can
mix memory types on one
board to accommodate
memory requirements.
The Above Board products
include RAM-disk and printbuffer capabilities. They offer menu-driven installation,
memory diagnostics. and
fault isolation.
Intel is selling Above
Board products in conjunction with its 8087/80287
Math Coprocessors. Above
Board/PC retails for 5395
with 64K bytes and 5595
with 256K bytes of memory.
Above Board/AT is 5595
with 128K bytes and 5995
with 512K bytes Above
Board/AT with piggyback
memory costs 5295 with
128K bytes and 5795 with
512K bytes. Contact Intel
Corp.. 5200 Northeast Elam
Young Parkway. Mail Stop
TOC-03. Hillsboro. OR
97124-6497, (503) 629-7354

eckTech's MacMegabytes memory-expansion board lets you have
more than a megabyte of internal memory in your 128Kor 512 K-byte Macintosh.
With the MacMegabytes
hardware, Beck:rech provides
the RAMDISC software
package. which includes
slide-show utilities and access to an electronic disk
for faster program and data
access.
MacMegabytes conversions are priced at 5849 for
your 128K-byte Macintosh
and 5549 for a 512K-byte
machine. You can purchase
MacMegabytes as a kit for
5699 if you have a 128Kbyte Mac and 5399 if you
have 512 K bytes. The RAMDISC software alone is
539.95 Contact Beck-Tech
Co.. 41 Thnnel Rd.. Berkeley.
CA 94705. (415) 548-4054.

Inquiry 628.

Inquiry 629.

B
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Program.mable
Backup Subsystems
ysgen's Smart Image
and Smart OIC-File tapebackup systems can be programmed to automatically
back up your hard-disk drive
or selected files at predetermined times. You program
these drives using a menudriven utility program that
lets you preselect the files
to be backed up. Files
specified may include subdirectories or only those
files that have changed

S
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since the last backup. Files
may be backed up twice
daily
Your computer will beep if
in use when a backup is
scheduled. Then you can
either approve the action or
put the backup on hold
until you exit to the
operating system. Utility programs verify that the proper
files have been backed up
The same file can be stored
in different tape sets. and
data can be restored to different hard disks than were
originally backed up.
The cassette-based Smart
Image subsystem is 5995.
The Smart Ole-File. which
uses the OIC-format cartridge. costs 51395 (internal)
and 51495 (external). Con-

tact Sysgen Inc.. 47853
Warm Springs Blvd.. Fremont. CA 94539, (415)
490-6770
Inquiry 630.

Memory-Card System
ataser-Station encodes
and reads pocket-size
storage cards that are less
sensitive to harsh environments than floppy
disks. The station is compatible with any microprocessor
that has a standard RS-232C
interface.

D

The Datalok Memory
Cards are configured in
either 2K by 8 bits or 8K by
8 bits. The cards are
hermetically sealed to exclude hydrocarbon solvents.
dust. smoke. and chemical
vapors. Electromagnetic field
and electrostatic discharge
do not affect the cards.
The Dataser-Station is
559975 The 2K- by 8-bit
card costs 58595. while the
8K- by 8-bit card costs
5226.80 The interface
module lists for 5376.25.
Dataser-Station is manufactured by BI ELEC SA of
Switzerland: information is
available from the U.S. representative. Survivors Ltd ..
4654 20th St N. Arlington.
VA 22207. (703) 528-1498
Inquiry 631.
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card is priced at 5175.
Available separately. 10- and
20-megabyte hard disks cost
51995 and 52395. respectively. and a 25-megabyte
tape backup lists for 51995.
Contact Ampex Corp.. 10435
North 'Tantau Ave.. Cupertino. CA 95014. (800)
421-6863; in California, (213)
640-0150
Inquiry 634.

19-inch Color
Graphics Terminal
mtron's COl920 color
monitor offers 150-MHz
bandwidth .• automatic vertical synchronization up to
180 MHz. and 0.31-mm dot
pitch resolution resulting in a
1280- by 1024-pixel display.
The terminal is said to work
well with Artist and BMW
graphics engines. but it must
be adjusted to interface with
the various boards' timing
signals. The 19-inch screen
is nested in a chassis of
dimensions common for a
15-inch monitor. The terminal weighs 47 pounds
The price for a single
COl920 ranges from 53800
to 54100. depending on options and on the host
graphics system.
Contact Amtron Corp..
2260 Oe La Cruz Blvd,
Santa Clara. CA 95050. (408)
748-8500

A

The Codex 2206 modem transmits data at 4800. 7200. or 9600 bps.

9600-bps Modem
he Codex 2206 modem
can transmit data at
9600 bps over dial or
leased lines or at optional
rates of 7200 or 4800 bps.
It can operate in either twowire half-duplex or four-wire
full-duplex modes.
This microprocessor-based
device uses a double-sided
band, eight-phase.
quadrature amplitude
modulation (OAM) scheme.
The OAM scheme's 1200-Hz
digital adaptive equalizer
with multiple settings improves output.
Currently available, the
2206 modem lists for 51995.
Contact Codex Corp.. 20
Cabot Blvd.. Mansfield. MA
02048. (617) 364-2000

T

Inquiry 632.

Digital Copiers for
IBM PCs
digital photocopiers
from LaserFAX scan
photographs, artwork. and

T
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text and digitize the captured image for use on an
IBM PC XT. PC AT. or PCcompatible. The stored
images can then be manipulated using graphics-editing
software that is supplied
with the copiers.
Scanning 200 lines per
inch, the SpectraSCAN 200
copies 8Y2- by 14-inch color
pages, while the OS-200
digitizes black-and-white
images. Peripheral equipment ranging from dotmatrix to laser devices can
print the digitized images.
The scanners are softwaredriven; you control operations through icon screens
pulled down by a mouse.
This screen looks like a standard photocopier control
panel.
The machines contain
vacant IBM slots for future
applications. Current optional cards include the
LaserFAXimile card for communications with facsimile
machines and the TEXreader for direct scan-toprocessing text reading.
The SpectraSCAN 200
costs 53995. and the OS-200
scanner lists for 52995 The
LaserFAXimile card is 5995.

while the TEXreader costs
51200. Contact LaserFAX
Inc.. 2000 Palm St. S.
Naples. FL 33962. (813)
775-2737
Inquiry 633.

Hard-Disk/ThpeBackup Subsystem
he PC Megastore 227
by Ampex Corporation
gives you 20 megabytes of
hard-disk storage and 25
megabytes of tape backup.
This subsystem can be used
with the IBM Pc. XT. and
compatibles and with the
Apple II and lie. Cards for
the Macintosh. TRS-80.
S-IOO bus systems, and
other systems will soon be
available
The tape backup has its
own 64K-byte buffered
memory. is directly addressable. and can function
as the primary storage unit.
The PC Megastore 227
costs 53400; an adapter

T

Inquiry 635.

Portable Disk Drive
for Thndy Model 100
he Chipmunk portable
disk drive allows 'Tandy
Model 100 and 200 owners
to store data on 3Y2-inch
disks. Weighing in at 3 Y2
pounds, the Chipmunk
emulates the 100's "main
menu" concept and appears

T
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to the user as an extension
of the computer's memory.
The disk drive fits into the
computer's 40-pin main bus
and is controlled by CDOSthe Chipmunk Disk Operating System. which requires
5K bytes of the 100's RAM.
The drive lists for $599
and comes bundled with a
telecommunications program
arid five other business programs. Contact Holmes Engineering/PCSG. 11035 Harry
Hines Blvd. #207. Dallas. TX
75229. (214) 351-0564

Dr.. San Jose. CA 95134.
(408) 946-8777.
Inquiry 637.

Black-onWhite
Monitor

T

Inquiry 636.

Dot Matrix for IBM
ujitsu America's DotMax
Model 241 is a 24-wire
dot-matrix printer that's
compatible with IBM computers. The Model 241
emulates an IBM graphics
printer for word processing
and graphics. yet it can accept commands for the Epson FX-80 printer.
This printer features bitmapped graphics. block
character sets. and two

F

The MB-142 TTL black-and-white monitor.
graphics modes: an 8-bit image mode with 200- by
160-dot-per-inch resolution
and a 24-bit image mode
with 360 by 180 dpi The
DotMax 241 includes
downloadable character
fonts. cutsheet feeder commands. and such print op-

tions as underline and
boldface.
The $199 5 printer reaches
speeds of 80 cps (letter
quality) and 240 cps (draft
quality). Dual serial and
parallel interfaces are standard. Contact Fujitsu .
America Inc.. 3055 Orchard

he MB-142 TTL monitor
displays characters
black-on-white or vice versa
on commqnd. The 14-inch
display screen provides 720by 350-dot resolution and
creates characters somewhat
larger than standard display
Text and graphics can be
displayed simultaneously.
The format is 80 columns by
25 lines.
The monitor plugs directly
into the monochrome board
of IBM and IBM-compatible
computers. Text boards. including Persyst. STB.
Paradise. Hercules. and AST.
can be used. The MB-142
has a 25-MHz bandwidth.
The MB-142 is priced at
$375. Contact Roland DG
Corp.. 7200 Dominion Circle.
Los Angeles. CA 90040.
(213) 685-5141
Inquiry 638.

SOFTWARE. IBM PC

Matrix Laboratory
n integrated analysis
program that specializes
in matrix computations. PCMATLAB combines graphics
and data-manipulation capabilities to turn an IBM PC
into a scientific and
engineering workstation. It's
suitable for such applications as numeric analysis.
matrix theory. statistics. control theory. signal processing. geophysics. and other
disciplines that employ
matrix computation and
linear algebra as tools.

A
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The program accepts commands in standard mathematical notation for matrix
operations. Eigenvalues and
eigenvectors. fast Fourier
transforms. digital filtering.
linear-equation solution.
singular-value decomposition. and matrix inversion
are among its analytical
capabilities. Graphics commands include linear.
semilog. polar. and threedimensional mesh surface
plots.
Written in C. this program
runs under MS-DOS 2.0 and
higher on the Pc. XT. AT.
and compatibles with 256K
bytes of memory and an
8087 coprocessor: an IBM

color/graphics board is
necessary if you want to use
the graphics capabilities. PCMATLAB costs $695. Contact The MathWorks Inc.. 124
Foxwood Rd .. Portola Valley.
CA 94025. (415) 851-7217
Inquiry 639.

Electronic-Design
Package
he CT2000 CAE Design
System. a program for
designers of integrated circuits and printed-circuit
boards. reportedly provides
the functionality of a CAE

T

(computer-aided engineering) workstation. Case Technology says its package
should not be confused with
schematic-entry and electronic CAD programs: the
system includes a version of
the SCALD tools developed
in a mainframe environment
at Lawrence Livermore ational Laboratories.
CT2000 incorporates a
structured graphics editor
for schematic entry and
design capture. a SCALD
hardware compiler. a netlist
postprocessor. a hardcopy
postprocessor. a crossreference generator. a firmware compiler. and component libraries.
According to Case. you

WHAT'S NEW
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can easily create a hierarchical design database with
the graphics editor. As you
manipulate your design, the
system automatically keeps
track of all changes and
maintains the database
describing the state of the
electrical circuit. You can
create a schematic using
your own guidelines and
then use that same diagram
as input to advanced
design-analysis programs,
such as a timing verifier and
a logic simulator (both of
which the vendor sells for
53500 each).
Cf2000 runs on an IBM
PC Xl and AT. It costs
55200. Contact Case Technology Inc., Suite 250, 633
Menlo Ave., Menlo Park, CA
94025, (415) 322-4057.
Inquiry 640.

Analytical
Chemistry Software
im-Soft and Lab-Stat
from Scientific Computing are software packages for use in analytical
chemistry labs. Both programs run on an IBM PC or
PC XT with at least 128K
bytes of RAM.
Sim-Soft provides database management for lab
samples and handles data
storage. maintenance of data
files. and status reports of
samples. The package costs
5895. (The company said
versions for Apple and
Hewlett-Packard computers
will be available this
summer.)
Lab-Stat is a statisticalanalysis program that calculates standard deviation,
relative standard deviation.
percent error. average percent recovery, correlation
coefficient. mean variance,
and standard error of mean.

S

It can be used as a standalone program or as a
module of Sim-Soft. Lab-Stat
is priced at 5215. but if you
buy Sim-Soft by September
15. Lab-Stat comes for free.
For more information. contact Scientific Computing
Inc.. 249 Jericho Rd.. Essex
junction, VT 05452. (802)
899-2147
Inquiry 641.

APL Without an 8087
unning APL on a PC
normally requires an
8087 (or 80287) math coprocessor, but the 8087
Eliminator from Fort's Software lets you run IBM's APL
without the coprocessor by
emulating its functions.
lWo versions are available.
The standard Eliminator
works with the PCjr. PC and
PC XT and costs 549. The
8087 Eliminator/AT supports
the PC AT and costs 575.
Both programs have a
30-day money-back
guarantee and are not copyprotected. Minimum requirements are IBM APL
version 1.0. PC-DOS 2.0 or
higher. and 128K bytes of
RAM (although the vendor
recommends 192 K for all
configurations except a PC
with PC-DOS 2.x)
For more information. contact Fort's Software.
Inquiries, POB 396. Manhattan. KS 66502.

R

Inquiry 642.

PC XT Serial
Communications
SAC (Integrated Serial
Asynchronous Communications) is a multilayered
communications system written specifically for the PC
XT and compatibles The
two top layers provide the
commonly used functions of

I

terminal emulation. ISAC can
operate in its own smart
mode or, with an option,
emulate a DEC VT-IOO. It
maintains a 10-page memory
buffer to record data from
the external host. You can
selectively display the full
contents of the buffer or
write portions of it to disk
without disturbing the serial
link. ISAC can insert variable-length intercharacter
and interline time delays
and wait for a prompt from
the host before transmitting
each line.
The lower layers form
what the vendor calls the
SPM (Serial Port Manager).
an assembly-language program that becomes an extension of DOS when you
load it into memory. SPM
provides an RS-232C1CCIIT
style link between the PC
and the outside world that's
capable of running at up to
9600 bps. It's interruptdriven. automatically buffers
all data. and operates on
either IBM serial port.
ISAC is priced at 5140; the
VT-IOO emulator costs an
extra 530; BASIC FORTRAN.
C and Pascal interfaces to
ISAC cost 525 each. Contact
Akron Software Research
and Development. 53
Hillside Ave.. Toronto.
Ontario M8V 1S7, Canada.
(416) 251-1866
Inquiry 643.

Bulletin-Board
Program
bulletin-board program
from Micro-Systems
Software supports electronic
mail and program- or datafile exchanges on PCs and
compatibles. BBS-PC provides 16 separate sections,
or sub-boards. four file-

A

transfer protocols, and a
terminal-mode feature that
supports a second modem.
COM port, and phone line
to let you answer one
modem and dial out on
another.
BBS-PC which can handle
1200 or 2400 bps. supports
MODEM. XMODEM.
MODEM7. and other protocols of the MODEM
family, plus standard ASCII
line- or block-transmission
modes. A system can be
partitioned into four sections: default drive or directory. with the system program. its master data file.
and a user-log data file;
message base; member
files; and upload/download.
Other features include true
message formatting. permanent user records. private
messages. chat mode, and
automatic reclamation of
space when messages are
deleted. The sysop has complete control over all sections and can implement
256 security levels.
BBS-PC runs on the PC
XT. and PCjr with 256K
bytes of memory. Suggested
retail price is 5249. The
vendor also offers applications software. including a
word processor (579.95), a
smart-terminal communications package (579.95). and
a full-screen editor (5! 99),
Contact Micro-Systems Software Inc., 4301-18 Oak Circle. Boca Raton, FL 33431.
(305) 391-5077
Inquiry 644.

Plotting with the IBM
and HP's Plotters
graphics package developed for the IBM PC
and Hewlett-Packard's HP
7470A and HP 7475A plotters, GRA-FIT is intended

A
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primarily for engineers and
scientists. The program gives
you control over the graph
layout: pen selection. axis
dimensions and labeling.
titles. etc.
GRA-FIT is driven from a
sequential command file
that you create using EDLIN
or another text editor. You
can plot multiple curves on
one graph and multiple
graphs on one sheet of
paper in horizontal or vertical format.
The package offers several
methods for plotting. Data
points can be plotted.
points can be connected
with straight lines or joined
with a cubic spline. and data
can be smoothed with
piecewise polynomials prior
to plotting. You can combine any number of these
interpolation techniques on
one graph or on one set of
data.
GRA-FIT costs 595. is not
copy-protected. and requires
at least 128K bytes of
memory. one disk drive. MSDOS 1.1 or later. and an HP
plotter. Contact jayar Systems. POB 2885. Station A.
Sudbury. Ontario P3A 513.
Canada.
Inquiry 645.

Images and Text Over
Ordinary Phone Lines

y

ou can capture images
with a video camera
and transmit them to a
remote IBM PC over ordinary telephone lines with
PhotoMail. an icon-driven
communications kit from
Chorus Data Systems. Stillframe pictures of people.
diagrams. and text can be
sent at a resolution of up to
640 by 400 in 16 colors or
levels of gray. Once an
image is transmitted. you

can save it on a disk or
print it.
In addition to video images. the system can handle
IBM 320 by 200 four-color
graphic displays and screen
displays generated by some
applications programs. The
communications icon supports the Hayes Smartmodem and compatibles as
well as some 2400-bps units.
Besides PC-to-PC communication with pictures.
PhotoMail can format
images to be used with
electronic-mail services.
The complete PhotoMail
kit is priced at 52495. which
gets you a video digitizer.
graphics display card.
mouse. and software; the
software by itself costs
5795. PhotoMaii runs on the
Pc. XT. AT. and compatibles.
Contact Chorus Data
Systems. 6 Continental Blvd ..
POB 370. Merrimack. H
03054. (603) 424-2900
Inquiry 646.

Speak Your
Commands
ith Pronounce. you
can give instructions
to your computer and enter
data by speaking into a
microphone. This speechinput system accepts vocabulary files of 128 words or
short phrases. Each word or
phrase can be associated
with up to 255 keystrokes.
thus letting you form a
macro to fit your needs or
standardize nonrelated programs under natural voice
control.
When you say "memorize:'
Pronounce starts remembering the keystrokes you type.
You then give these keystrokes a natural-language
name and store them.
Speaking the name into the
microphone invokes them.
At any time you can exit

W

your application program.
enter Pronounce. and add.
modify. or retrain vocabulary
words.
Pronounce costs 5895 and
consists of a circuit card.
microphone. manual. and
software. You' II need a Pc.
XT. AT. or true compatible
with at least 256K bytes of
memory. The vendor claims
it works with most PC-DOS
or MS-DOS applications.
Contact MicroPhonics Technology Corp. Suite B. 234
Southwest 43 rd St.. Renton.
WA 98057. (206) 251-9009
Inquiry 647.

Package for Turbo
Pascal Programmers
urboPower Software has
released a set of nine
utilities for Thrbo Pascal programmers. The package is
designed to provide utilities
usually found in a mainframe environment.
ThrboPower Utilities includes a structure analyzer.
execution timer. execution
profiler. prettyprinter. command repeater. pattern
replacer. difference finder.
file finder. and directory.
When practical. the utilities
use MS-DOS path names
and standard I/O facilities.
the company said.
The package supports
Thrbo Pascal 2.0 and 3.0
and runs on the Pc. XT. AT.
and compatibles. An executable version that includes a manual costs 555;
with full source code and a
detailed programmer's
manual. the price is 595.
Contact ThrboPower Software. Suite 196. 478 West
Hamilton Ave.. Campbell. CA
95008. (408) 378-3672.

T

Inquiry 648.

MIDI
Sequencer/Editor
ctave Plateau's
Sequencer Plus is
designed to turn a PC into a
64-track MIDI recording and
editing facility. The software
records the control information from MIDI instruments
(notes on and off. keystrike
velocities. pitch bends. etc.)
and stores them in memory.
You can then use your PC to
edit them and play them
back through the instruments.
Among the program's features are full editing of all
tracks (including independent per-track control of the
MIDI channel); capacity to
add to. copy. delete. and
name individual tracks; automatic record of each track's
bar length; full visual editing
of all notes; recording and
manipulation of MIDI program changes. both within a
music track or as a separate
control track; and playback
quantizing that ranges from
quarter notes down to 64thnote triplets.
You can control the time
signature of each track. from
Y2 to 3r;6. and mix time
signatures within a track (or
create polyrhythms between
tracks). You can set the
playback tempo from 16 to
255 beats per minute. With
a 256K-byte system. you can
store approximately 12.000
notes; a 640K-byte system
can handle up to 60.000
notes. The program has 10
memory buffers.
Hardware requirements include a PC or compatible.
Roland Corporation's
MPU-401 MIDI processing
unit and interface cables.
and MIDI-equipped instruments. Sequencer Plus
retails for 5495 Contact Octave Plateau. 51 Main St..
Yonkers. NY 10701. (914)
964-0225

O

Inquiry 649.
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Tool for Drawing
Circuit Boards
cCad is a package for
drawing circuit boards
on a Macintosh with either a
mouse or a graphics tablet.
The system supports six
layers and comes with utility
functions. You can design
printed-circuit boards up to
30 by 30 inches
The program outputs each
layer indiVidually in addition
to a composite check-print.
For output. you can use an
Apple Imagewriter. Apple
Laser Printer. or an ink
plotter.
McCad runs on a Mac or
Lisa. It costs 5395. Contact
VAMP Inc.. POB 411. Los
Angeles. CA 90028. (213)
466-5533

M

Zericon's two-dimensional drafting system. Vision 2000. works with Apple and IBM computers.

Inquiry 652.

FORTH
for the Macintosh

CAD Drafting
Package

asterForth 1.0. an
implementation of
FORTH for Apple's Macintosh. provides a 68000
macroassembler and supports the mouse. finder.
menus. and graphics toolbox. With relocatable utilities and transient definitions.
you can run substantial software packages even on a
128K Mac. the vendor said.
The string package and resident debugger are regular
features.
MasterForth 1.0 matches
the FORTH-83 standard as
described in Mastering
FORTH by Anita Anderson
and Martin nacy (Bowie.
MD: Brady Communications
Co.. 1984). a copy of which
is included with the
software.

M

MasterForth 1.0 is also
available for the Apple II
series. the IBM Pc. the Commodore 64. and CP!M
machines. You can write
software on one system and
run it on all the others.
The price of MasterForth
1.0 is 5125. Optional extensions are available. Contact
MicroMotion. 12077 Wilshire
Blvd. #506. Los Angeles. CA
90025. (213) 821-4340.
Inquiry 650.

Spectrum Analyzer
entech Systems' Data
Analyzer is a hardware!
software combination that
converts your Macintosh into a spectrum analyzer. This
package comprises a waveform digitizer that plugs into
the Mac's modem port and
control and analysis
software.
Waveforms are displayed
on the screen and can be
manipulated. stored on disk.

Z

and subsequently transformed for analysis. Software control panels contain
text. push buttons. and
sliders to display and configure the parameters of the
digitizer and to make such
adjustments to the size. scaling. and viewing area of
waveform windows. Waveforms can be transformed
through functions such as
FFT. IFFT. and convolution.
Suggested retail price of
the Data Analyzer is 51499.
Contact Zentech Systems
Corp.. 2226 West 12 th Ave..
Vancouver. British Columbia
V6K 2N5. Canada. (604)
736-9764.
Inquiry 65 I.

two-dimensional drafting system for Apple
and IBM computers. Vision
2000 consists of a graphics
touch-tablet and CAD software with automatic dimensioning capabilities for 5495.
An optional robotic pen
plotter. which works with
paper sizes up to 24 by 36
inches. is an additional
5395
Vision 2000 can be used
to produce just about any
kind of drawing. the vendor
said. such as architectural.
mechanical. and technical.
Other applications include
electrical schematics. circuitboard layouts. flowcharts.
and interior designs.
With the tablet. you select
screen commands and position the drawing cursor. You
can create graphics to 14
decimal places of accuracy

A
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on the PC and 6 decimal
places on the Apple II.
Commands are menuselectable and a pop-up
keypad handles numeric
input.
Among its other features
are multiple metric and
English database units in
fractions or decimals, 256
registered overlays, f1oatingpoint database structure,
and relative and local coordinate systems. The system
incorporates a device-independent software module
that supports most popular
pen plotters and graphicsinput devices. Contact
Zericon, Suite 416, 655 John
Muir Dr" San Francisco, CA
94132, (415) 585-9329
Inquiry 653.

Electrical Engineering
with Mac
acEngineer-Electric
Engineering for the
Macintosh contains formulas
for the most frequently used
calculations in such areas as
lighting, motors, transformers, and direct current.
You select a formula in one
of these categories, enter
the variables, and the software calculates and displays
the result. Using the Mac's
graphics capabilities, the
program also prepares x,y
and line graphs
Formulas for lighting include room ratio, ceiling
cavity ratio, and number of
lamps needed. Some of the
motor formulas are motor
horsepower. full-load torque,
and energy required for inertia. Among the formulas
for transformers are number
of turns/secondary winder,
rated primary current. and
secondary winding current.

M
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Direct-current formulas cover
condensor capacitance and
condensor requirements.
The price is 599.95. For
more information, contact
Superex Business Software,
I 51 Ludlow St" Yonkers, NY
10705, (800) 862-8800: in
New York, (914) 964-5200
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Inquiry 654.
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Interactive
Statistics
tatView is a technical
utility designed for data
analysis. While keeping data
on the screen, the package
lets you use the Macintosh
mouse to select data for
analysis and choose the
type of analysis from a pulldown menu. Results appear
in another window, which
changes as modifications
are made to the data. In a
window next to the data
screen you can have tables,
charts, scattergrams, or
other graphic representations.
The types of evaluation
possible with StatView include descriptive statistics,
comparative statistics, and
nonparametric tests. The
program's descriptive capability encompasses harmonic
and geometric mean, standard deviation and error.
variance, median, and frequency distribution. All
calculations are done with
80-bit precision using IEEE
floating-point mathematics.
StatView is for use on all
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A screen dump of Brainpower's StatView.

Macs and the I-megabyte
Lisa equipped with MacWorks. Suggested retail price
is 5199.95. Contact Brainpower Inc.. 24009 Ventura
Blvd" Calabasas, CA 91302,
(818) 884-6911.
Inquiry 655.

Electronic Music
Applications
omputers and Music has
released several products for making music with
Apples and synthesizers.
The Analyzer/Interpolator
is a software/hardware
system for the lie that can
digitally record a sound,
analyze its harmonic content. plot the sound's
amplitude envelope, and
show the sampled soundwave cycles on the screen.
In addition. it lets you
create a wave from a sampled sound that's compatible with systems from Syntauri. Passport Designs, and
Mountain Music. It costs
5 I00 and requires the
Decillionix DX-! Apple
sampling board.
The MIDI Librarian software offloads either individual presets or banks of
presets from the synthesizer

C

into computer memory. You
can then name, save, and
retransmit the presets to the
synthesizer. Also, you can
reassign individual sounds
from one bank to another.
The MIDI Librarian is also
available for the IBM Pc.
Both versions are 549.95. It
supports the Yamaha DX-7,
Roland Juno 106, Oberheim
OB-8, and Casio CZ 101 and
1000.
The Apple lie MIDI
Development System contains one MIDI board (compatible with Passport.
Yamaha, and Korg) and
documented source code
for sending and receiving
MIDI bytes, Appropriate
addresses are indicated, and
a short program that displays MIDI bytes from any
device that sends MIDI data
is included. Board and software cost 5125: software
alone is 525.
For more information, contact Computers and Music.
1989 Junipero Serra Blvd"
Daly City, CA 94014, (415)
994-2909,
Inquiry 656.

WHAT'S NEW

Window Controller
for TRS
he PRO-Nm windowcontroller and applications-manager package runs
on the TRS-80 Models 4/4P,
11112/16, or the Lobo
MAX-80.
PRO-Nm's Window function supports four nested
overlay windows that can be
used directly from BASIC. C.
FORTRAN, Pascal. and other
languages by simple file i/O
statements. Window sizes
range from I by 1 to an 80
by 24 format screen. Other
functions are character
PEEK/POKE, cursor positioning, image transfer, and
import/export between
windows.
The application manager
includes address mailing
label and rotating index file,
appointment scheduler. calculator. card filer and notepad, telephone list. and
auto-dialer.
PRO-Nm lists for S4995
Contact MISOSYS Inc.. POB
239, Sterling. VA 22170,
(703) 450-4181

T

Inquiry 657.

The hardware/software
package for each computer
costs S499.95. 'Contact
'!andy Corp./Radio Shack,
1800 One '!andy Center, Fort
Worth, TX 76102, (817)
390-2728
Inquiry 658.

Modula-2 Languag~
for Z80 CP/M
ochstrasser Computing's Modula-2 System
for Z80 CP/M-based computers consists of a compiler. a linker. utility programs. and a library of utility modules. The resulting
Z80 code, which can be
embedded in ROM, is said
to be fast. small. and reentrant. Chaining and shareq
data between several programs are supported.
The entire system costs
approximately S150, which
covers any royalty fees for
programs developed by
using this system. Contact
Hochstrasser Computing AG.
Leonhardshalde 21. CH-8001
Zurich, Switzerland:
tel 01/47 55 48.

H

Inquiry 659.

Local-Area Network
for Thndy Computers
iaNet software and
ARCnet hardware link
'!andy computers running
MS-DOS into a Iqcal-area
network (LAN). ViaNet is an
off-the-shelf LAN software
system with a distributed architecture and thus does not
require a dedicated file
server.
Each computer on the network receives a board but
also must have 128K bytes
of its RAM dedicated to the
network. Transparent to the
user, Via Net is logically
structured and possesses a
set of 11 simple commands.

V

Expert System
and C Compiler
PER pnd Super C systems from Abacus Software are said to offer advanced programming capabilities for the Commodore
64 and 128 computers.

X

XPER is an expert system
that lets you build databases
according to your own decision framework. Later. the
system guides you through a
series of searching techniques.
The Super C Language
Compiler is a development
system that supports the
Kernighan & Ritchie Clanguage standard. The
editor handles source-code
files up to 41 K bytes in
length. The compiler produces 6510 machine code,
XPER costs S80. while the
Super C compiler lists for
S60. Contact Abacus Software Inc.. POB 7211. Grand
Rapids, MI 49510, (616)
241-5510.
Inquiry 660.

Pocket References for
~NIX and C
our versions of the
UNIX Command Sumbooklet are available
from Specialized Systems
Consultants: the 32-page
System III booklet, the
48-page BSD version, the
48-page System V reference.
and the 32-page XENIX
edition.
Other resources include
the VI Reference. a comprehensive guide to
Berkeley's visual editor on
an 8-sided card: a 16-page C
Library Reference that includes
all library functions: a C
Reference Card for programmers without access to

F
mary

WHERE DO NEW PRODUcr ITEMS COME FROM?

The new products listed in this section of BYTE are chosen from the thousands
of press releases. letiers, and telephone calls we receive each month from
manufacturers, distributors, designers. and readers. The basic criteria for selection
for publication are: (a) does a product match our readers' interests? and (b)
is it new or is it simply a reintroduction of an old item? Because of the volume
of submissions We must sort through every month. the items we publish are
based on vendors' statements and are not individually verified. If you want
your product to be considered for publication' (at no charge), send full information about it. including its price and an address and telephone number
where a reader can get further information, to New Products Editor, BYTE.
POB 372. Hancock, NH 03449.

library functions: and the
Fortran 77 Reference on a
10-sided card.
Prices range from S2. 50
for individual cards to S4
for the booklets in 100-piece
quantities. Contact Specialized Systems Consultants.
POB 7, Northgate Station.
Seattle, WA 98125, (206)
367-8649
Inquiry 661.

LISP on UNIX
niLiSP is fully compatible with Common LISP
and is suitable for developing expert systems. Its kernel
requires 32 K bytes of memory on most UNIX machines. so you can use it for
building interpretive filters,
knowledge networks, and
natural-language front ends.
UniLiSP offers a segmented object list called
OBLIST and optional math,
statistical. and graphic addon object lists for expertsystem development. It also
features standard UNIX I/O
support. support for UNIX
operating systems calls,
physical memory access,
and such editing features as
vi. UniLiSP has arithmetic
primitives, the ability to link
and unlink files or pipes,
and concurrent communications.
UniLiSP runs on the DEC
Pro 300 series and IBM PC
AT machines. Ports to other
computers are in the works.
Pricing was not available at
press time, but a company
spokesperson estimated that
the end-user price will be
less than SIOOO when
UniLiSP ships at the end of
August. A demonstration
disk is S30. Contact rll
group, 7623 Leviston St.. El
Cerrito, CA 94530. (415)
527-1438

U

Inquiry 662.

IULY 1985 • BY T E

415

Inquiry 113

CCT·4

SYSTEM
SERIES

The latest CCT implementation of the new
generation Intel 16-Bit Proce·ssor technology.
This means extreme speed, unequaled power,
and the ultimate in reliability, and of course, the
innovators at CCT behind it.

This series in the CCT line exploits the speed and power of the Intel 80286 and Zilog Z-80H (8MHz), on the 286Z CPU
board. This combination, along with CompuPro DMA controllers and 1/0 boards, yields a dramatic improvement in system
throughput speeds, from basic CPIM operation, up to large powerful mUlti-user/multi-tasking machines. The CCT-4
represents the most advanced hardware presently available in a microcomputer to run the thousands of CPIM type
software programs on the market, and with CONCURRENT DOS 8-16 and the CompuPro PC Graphics board (when
available), all software written for the IBM PC machines. This series is for the serious business/scientific user.

CCT-4A

State-of-the-art power in it's basic form. Consists of CCT-286Z CPU board and CCT-M256 (256t<), along with CompuPro: Enclosure 2 Desk (21 slot MF), Disk 1A, System Support 1, Interfacer 4, the CCT-2.4 floppy drive system, and
$5,495.00
CP/M 80 and CP/M 86, and with SF-200 surge suppressor system

CCT-4B

Single-user/hard disk power. As the 4A, except priced without the CCT-2.4, to add in your choice of CCT hard/floppy
combination drive subsystem, at the published pricing
$4,375.00
(Example: CCT-48 Mainframe with CCT-10f1 = $6,548.00)
Plus cost of selected drive subsystem

CCT-4C

Multi-user/hard disk power. As the 48, with the CCT-M512 (512K static RAM board) instead of M256; Interfacer 3 in~
stead of Interfacer 4; SF-400 instead of SF-200, plus Concur. DOS 8-16 O.S. (6 user system)
$6,075.00
(Example: CCT-4C Mainframe with CCT-40f1 = $9,248.00)
Plus cost of selected drive subsystem

o...~~
<.~ "".....~~

Limited Time Offer - FREE Supercalc 86 with any CCT-4
The above systems include all necessary cabling, assembly, testing, minimum 20 hour burn-in,
~'" ~f:i'r
and the CCT unconditional 12 month direct warranty.
CCT-M512 CCT introduces it's 512K static RAM board. IEEE Standard 12MHz. 512K in one slot! Introductory Price: $1,799
CCT-M256 256K version of M512 upgradeable to full 512K. Perfect 256K RAM board for any CompuPro system ..... $949

CUSTOM COMPUTER TECHNOLOGY I BOX 4160 I SEDONA, ARIZONA 86340
TOLL FREE ORDERING: 800-222-8686/ For technical support / service: 602-282-6299

••••••••••••••••••••••••••••••••••••••

iW
~ SUNTRONICS CO.,INe.

, ·800·421-5775 (Oder Only)
(213) 644·1140 leA Order & Into I
Mon·Fn
Sal

12603 Crenshaw Blvd., Hawthorne, CA 90250

• SUN-XT COMPUTER SYSTEM I ••
~
.
• 2 OSDD DISK DRIVES
I •
258 K RAM
•
•

e

•

8UN-XTII:

•

• •

I

:

•

J.
•

•

•
•

IBM-XT COMPATIBLE

SUN-XT CPU BOARD·
•

1088 MPU

•
•
•
•
•

I EXPANIION ILOTB
RAM EXPANOAILE TO 1 MEG IYTE
FULLY 11M COMPATIILE
OIMENIION lAME AB 11M PC/XT
NO RAM

•
•

•

:
•

!I

•
•
•
•

•
•

HIOH-REBMONOCHROMECHARACTER

:
•

RUN LOTUS 1-2-3 ETC.
WITH PARALLEL PRINTER PORT

5149.00
•
•

•

•

•

ITANDARD DOUILE BIDE/
DOUILE DENBITY
RUN 2 INTERNAL 5 2 EXTERNAL

• • WITH CAlLE

•

559.00

EXPANDABLE TO 3MK
IERIAL/PARALLEL PORT
CLOCK CALENOAR
",/. .nERY .ACK UP
GAME PORT

:~O:~:RAMOIBK

•
•
•

•

•

Ca1rl resodenlS iKk:I Call! Sales Ta_ S10 00 MInImum Oraer
IBM a1\O o\ppIe aU~legISlf!feoIfaOf! ma,ksollBM & Apple

135WATTPOWERSUPPLY
150 WATT POWER SUPPLy

$ 87.00
1118.00

FULL-FUNCTION KEYBOARD

$ 78.00

I • MULTI I/O CAR D (FOC. CLOCK CALENDAR. SERIALPARALLEL) $188.00
I · ~~~~~~~~.~.~~~~.~~~.~~.~~~~~~~
1218.00
I • PARALLEL PRINTER PORT .............•.•.•...• $ 38.00
ASYNC RS 232 CARD
$ 58.00
APPARAT EPROM BLASTER (28 PIN. 24 PIN) ...•..... $128.00

•

•

I.
•
I •
I •

TEAC 55B DISK DRIVE(360K)
$ 88..0 0
IBM UP GRADE KIT (4164 150Ns)
$8.50/Kit
IBM UP GRADE KIT (41256 150Ns) ...•........... $48.00/Kit
MICROLOG Z80B CO-PROCESSOR
(MULT~FUNCnON)

•
•
•
•
•
•
•
•
•

NO RAM ..........•................• $450.00

5159.00
APPLE COMPATIBLE & G NERAL PRODUCTS·

COLOR GRAPHICS CARD

~:O.I~~·T~~OOE

FLOPPY DISK
CONTROLLER

5995.00

MULTBI-OFAURNDCTION

5195.00 :

GMROANpHOCICHSRCOAMRED

•

•

~3:N~:::~ES~~:~~OR(TIL)

PARALLEL PRINTER PORT

\

•

•

MONOCHROME GRAPHICS CARD

STORE HOURS
9am lo6pm
lOam loSpm

TERMS VISA MASTERCARD COD tCasn 01 Cerl,loeCI

Check AeQUuecll Check (Allow 23 Wee\l.s 101' C eaflr'lgl

Sh'PPlrIg & H C S3 00 lor 3lDS plus soc lor eaCtl aod tD

RGI5 COMPOllTE VIOEO
140.200 HI-REI

:~ '2:~E~~-:~~E
WITH LIGHT PEN INTERFACE

~ •
•
•

I •

510500 II •
'.

I
IBM STYLE CABINET
S SLOT lACK PANEL
I
COMES WITH MOUNTING IRACKET I
5 HARDWARE
FITS 11M POWER IUPPLY
I
559.00 I

•
•
•
•
•

•

$

SUN Z80 CARD 0N/O SOFTWARE APPLE II & 11+ ONLY). . . . • . .
38.00
SUN 80 COLUMN CARD (APPlE II & 11+ ONLY) ......•.. $ 88.00
POWER SUPPLY (5AMP)........•.......•..•..•.... $ 52.00
COOLING FAN •.•.•.•....•..•.............•...... $ 38.00
FLOPPY DISK CONTROLLER
I 33.00
18K RAM CARD
$ 38.00
PARALLEL PRINTER CARD W/CABLE
$ 38.00
APPLE COMPATIBLE DISK DRiVE.............. $13800
.
$118 00
APPARATEPROM BLASTER.....................
•
SAM SUNG TTL MONITOR (AMBER OR GREEN)
FOR I B M ·
$10500
12" SAM
~O';"I;:OR'('H'I~~:R'E~'~~~~s;T~:::::: $ 85:00
14" SUPER COLOR MONITOR (R&B 654 X 490) ...•..• $385.00

WOO'

•

•
•
•
•
•
•
•
•
..

••••••••• • •••••••••••••••••••••••••••
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Inquiry 345

CCT

TOLL-FREE
ORDERING:

800-222-8686

®CUSTOM COMPUTER
TECHNOLOGY

FOR TECHNICAL SUPPORTI 1 CCT PLAZA - ~O. BOX 4160 - SEDONA, ARIZONA 86340
Purchase your Hardware and Software directly from an OEM I Systems Integrator. Take advantage of our buying power! we stock a
SERVICE liN ARIZONA:
full line of Board Level Components, Software and Peripherals. Call for your needs. we'll give you the Lowest Prices, and the Technical
602-282-6299
Support and Know-Howwe are quickly becoming well-known for. Satisfied Customers Nationwide. The Nation's Custom Systems House
for Business, Education and Science. Call for asystem quote. CCT implements tomorrow's technology today!

• FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST •

(Gmpupr: )
80286 NOW!

o CCT-286Zisourmodeldesignation
for the MI-286 dual processor board
from Macrotech.ltfeatures the super
high speed combination of Z-80H and
80286, with provision for the 80287
math chip. Directly replaces 8085/88
and 8086 CPUs running CPIM, MPIM
Concurrent DOS, and MS-DOS, at
throughput increases of 3X to 5X!
SPECIAL PRICE.$89S

80287 Option - Installed - $250
SEE THE CCT.4 SERIES
USING THIS BOARD

.1-_D_E_l_A_IL_ED_O_N_T_HE_F_A_C_IN_G_~_'A_G_E--1

NEW-TRUE
IBM PC INTERFACE
ULTRA HI-RES GRAPHICS!

CCT S-100/PC is a break-through for the
Science/Business user. Mini-enclosure accepts PC & compatable boards and directIy connects to yourS-100 system, running
PC-DOS or Concurrent DOS. HerculesTM
Graphics System-Coming this May!

! ! THE BEST OF BOTH WORLDS! !

LIBERTY TERMINALS
• Superior Reliability •
110-14" GREEN-801132 Column .... $499

~:~::: ~~::~-80i1j2 S~p~; D~luxe ~~~

2110-14" AMBER
$589
OKIDATA PRINTERS - Top Quality
82 - 80 Col .. CALL 83 -132 Col .. CALL
92 • 80 Col .. CALL' 93 - 132 Col .. CALL
84 - 132 CoV200cps-Top of the line .. CALL
For Serial Interfaces-Add
CALL
TOSHIBA P351 - 288 CPSI24 PIN - $1499
DIABLO - Letter Quality Series
Model 620 .. $969 Model 630 .. $1799
WE HAVE ALL SOFTWARE-CALL

$ ACROSS THE BOARD PRICE REDUCTIONS $
INDUSTRIAL GRADE
SUPERIOR QUAUTY

CCT DISK DRIVE SYSTEMS
S-100 HARD DISK SUBSYSTEMS

ROLLS ROYtES OF
THE INDUSTRY

Professionally engineered ST-506 type systems for the business market S-1oo Computer user. Ineludes industry top quality drives, CompuPro Disk 3 DMA controller, all cabling, A&T, formatted,
burned-in. Provisions for up to two hard disks in each system. We include operating system update.
CP/M 80, CP/M 86, CP/M 8-16, MP/M 8-16, CP/M 68K. (11 Systems are CCT innovated hardlfloppy
combinations, with Mitsubishi DSDD 8" drive.) 12 month warranty.
CCT-10 (11 + MEG)
$1499 CCT-10/1
$2049
CCT-20 (22 + MEG)
$2019 CCT-20/1
$2569
CCT-40 (36 + MEG)
$2499 CCT-40/1
$3049
CCT-60 (58 + MEG) (New)
$3699 CCT-60/1
$4249
CCT-90 (87 + MEG) (New)
$4909 CCT-90/1
$5459
CCT-125 (123 + MEG) (New) . . . . . . . . $6099 CCT-125/1
$6649

NEW

10 MEG REMOVABLE CARTRIDGE DRIVE SYSTEM
for hard disk back-up - DMA using Disk 3 controller.
Super fasUUltra reliable - Available April
FLOPPY SYSTEMS

CCT-2.4· DualS" DSDD

CCT-5. 51/4" DSDD

Mitusbishi 2.4 Megabyte in Extra Heavy horizontal enclosure,
IBM Compatible Tandon 32oK. Extra Heavy Cabinet
removeable filter air system, all cabling, A&T, Bumed in. The
accommodates two drives, hard or floppy. All cabling, A&T,
fastest system available:
$1229
Burned-in. Perfect for our PC-DOS Package
$399
CCT-B/5 • FULL IBM COMPATABILITY
One Mitsubishi 8" DSDD (1.2 Meg)/One 5-%" DSDD (360K) IBM Drive
Both 3ms step rate - For Concurrent DOS and PC DOS
.
$1029

* SUPER PRICES *COMPUPROCOMPONENTS* INSTUCK *
CPu-z _$229 • Disk 1A - $399 • Disk 1A w/CP/M - $499 • CPU 8086/10 - $359 • SPU-Z _?
CPU 8085/88 - $229
•
CPU 286 - $849
CPU 68K - 10Mhz - $359
PC Graphics - $399 • Disk 3- $459 • RAM 22 (256K) - $1179 • RAM 23164K· $279/12BK - $469
NEW --+ M-DrivelH - 512K - $469 12 Meg· $1989
Enclosure 2 Desk - $6991Rack - $749 • Interfacer 3- $409 • Interfacer 4 - $289 • System Support 1- $299
Concurrent DOS 8-16 (CCTCMX) - $3lI9 • CPIM 80 (CCTHMX) - $125 • CPIM 86 (CCTTMX) - $175
CPIM 8-16 (CCTTMX) - $199 • CPIM 68K (CCTCX) - $279 • Operating System Updates/Remakes - $30

I 16 Bit Upgrade Kit: CPIM 86, RAM 23, System Support 1, Cable $729 0 CP/M B·16· Kit· $753 I
CCT·1 - ENTRY LEVEL S-100 BUSINESS SYSTEM
• Enclosure 2-Desk-21 Slot Mainframe •
• CCT-2.4-DuaI8" Mitsubishi
• CPU 8085/88 - 6Mhz 8085I8Mhz 8088 •
DSDD Drive System - 2.4 Megabytes •
SPECIAL PRICE
• Disk 1A - DMA Floppy Disk Controller. • CPIM 80 - 2.2 HMX - CCT Modified •
• RAM 23 - 64K Static RAM - 12Mhz •
• All Cabling, Complete CCT Assembly,
• lnterfacer 4- 3 SeriaV2 Parallel I/O •
Testing, and Minimum 20 Hour Bum-in •
n
RUNS ALL STANDARD B CP/M SOFTWARE· INCWDES OUR EXCWSIVE 12 MONTH DIRECT WARRANTY

$3,375

Prices & availability subject to change. All products new, and carry full manufacturer's warranties. Call for catalog. Free technical help to anyone. All products we sell are CCT individually tested
and set up for your system - Plug-In & Go! Arizona residents add sales tax. CCT~ Trademark - Custom Computer Technology; MS-DOS Trademark - Microsoft; IBM~ TrademarkInternational Business Machines; CompuPro'" Trademark - w.J. Godbout; CP/M MP/M~ Trademarks - Digital Research; HERCULESTM Trademark - Hercules ComputerTechnology
Inquiry 114

JULY 1985 • BY T E

417

Contact us for otber lou' prices on bardware and software

:1

Nexl Day Ai. hl,a

FREE SHIPPING.
NO SURCHARGE FOR Moste'Co~ OR

~.

Call for latest prices.

10, 20, 33 AND 44 MEG INTERNAL AND EXTERNAL HARD DISK SYSTEMS

Internal
Extemal

10 MEG

20 MEG

33 MEG

44 MEG

$495
$645

$619
$769

$995
$1095

$1195
$1295

Externals mountcd with independent power supply and fan: Fully DOS 2.X or 3.X compatible. 80th Internals and
Externals bool from Hard Disk. 33 and 44 Meg 10ler011 Disks include ulender power supply. The system comes com·
plete and rUdy to install with the Hard Disk, Controller, Cables, Manual, Software, and Mounting Hardwau:. One Year

Warraoty.

10, 20, and 33 Meg Hartl Disks are available with combined FloppyIHartl Disk Controller Cartl for additional $75.

rDmPA/Z~

$;;~C!!

1/360Kdrive,~\

256K,
10 Meg Internal

6401(, 0.. HOI Drift,
0.. 10'" I"""'''''' Drift

,.,. ....... u.It.

$3495

'::=:.:.~

Now using 3 1 l" shock-mounted Winchester drins. The
same as used in the Compaq Plus'·, Also :I\'aibble with
2 half·height drives and 10 MEG HD·

a Compaq Plus!· equivalent

With 20 Meg Internal Hard Drive-- $3619

with our 3Vz" shock-mounted Winchtster disk kit. Includes Hard Disk, Conlroller, Cablts, Manual. software,
and Mounting H..dw..e, One ye.. w....nty.

W"rth 33 Meg IlItemai Hard Drive--$3995
W"rth 44 Meg IlIternai Hard Drive--$4195

Or upgnd( your Compaq

(D

$549

c

Call us for ('om~tilh·t pritts on largtr qU:lInlilitS of RAM chips.

,

Set of 9 dIips

-

~.::.

° ttplndablt10 j8'4K
• CklckJCJlrndar
• Sofl1n~ indudtd

XT- POWER 135W

~$95
xr

Fulll'
compalible,
One Year w.... nty,
Direclly Replaces Power Supply in PC

80287- CALL

8087·2-CALL

-

Tt . .; ; : ' . _

ruoc. . .,

...::-

.... _..".......10_._

'.111""""•
.." .

.... n.alc.a ..._
~

Aat _ , - .

..MOdMc ....·.....,

~

~.a.,..,

.....,b

<kattr

(:J

..h,... .

VIM
~_·k

,

.

• • 10"

dluu. - r -....

,.,..hM_u

HM.... ltrCatC

U,.... .

t<.uoI J'\, ....

Compaq. TEAC, 18M, Irwin, 2Dd
Inld art tndcmarlu of thdr
r'Cspective companlrl. All bnnd
namcs are rtglslt'rtd lrademarks.
• 'c :art an Indt'~ndt'Dt sakI

organlullon.
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PC'S UMITID
!l

i

IOor more$85

1S0W $119

"

~ DISK DRIVES

~;'TEAC

:

_.:...-

<;".

w/Ol $149
w/3841 $209

55·B, Half·Height, DS/DD

$95

hro l'ur "·1.rnn1r

• hnllrlPorl
• ~rlJl Port
• Optional Gamr Pon,

.1.PeAr

us

4!C"1n-1
.

PIODUeB.

'

~

Di~"COlntollu.

Itwin Tape
Backup System

,

128KRAM ... $59
20 MEG tn'trn.1 Hard 01'" $649
32 MEG In",n.! Hard Dbk $995
fuU"C'omplliblf _IlBllt I"C AT-

CALL

_ ........... ..t_c.,.

$lX ....... e.cI

Ont frar "'Unnl)'

SOLVE YOUI POWEI PROILIM.

INTILIOl7

Math Co-processor

_~Dr.~

"2,

w/641 $249
w/3841 $299

$39

256KRAM

~_c_,...

•~

..

'"
............c_,""c..,.••
<-t-pon,'".

lST $IX.... .......

10

64KRAM

Set of 9 . . ., 200 0< 150 N~

418

IBMPe'"

Includes Monitor

$2749

$595.

005 \.001 \ I

nUt art b....·pc:rforawt(c 41. drln••
wcll-,.lled for tht AT"'.
••Il .. IIf. ...nflfl.illlf."

D PC'S LIMITED®
OUtSIDE TEXAS, ORDERS ONLY, CALL 1·800·IBM·5150
7101 N. ~, '1-200, Austin, Texas 71752
All calls for technical support and inside Texas,
call (512) 452-0323•
'el.. No. 9103101316 PC L'D

Ad ....b.r 407
Inquiry 277

What the world really needs
isa99 cent
Double Sided, Double Density Diskette
with a LIFETIME WARRANTY!

.. ......•
An"
~

n·... ........-.
I •
• D'
• . h as -t
·~

~

Introducing Super Star Diskettes:
the high quality diskette with
the lowest price
and the best LIFETIME WARRANTY!

In the course of selling more than a million diskettes
every month, we've learned something: higher prices don't
necessarily mean higher quality.
In fact, we've found that a good diskette manufacturer
simply manufactures a good diskette ... no matter what
they charge for it. (By way of example, consider that none
01 the brands that we carry has areturn rate of greater than
l/l,OOOth of 1 percent l )
In other words, when people buy a more expensive
diskette, they aren't necessarily buying higher quality.
The extra money might be going toward flashier advertising, snazzier packaging or simply higher profits.
But the extra money in ahigher price isn't buying better
quality.
All of the good manufacturers put out a good diskette.
Period.

How to cut diskette prices'
... without cutting quality.
Now this discovery posed a dilemma: how to cut the
price of diskettes without lowering the quality.
There are about 85 companies claiming to be "diskette"
manufacturers.
Trouble is, most of them aren't manufacturers.
Rather they are fabricators or marketers, taking other
company's components, possibly doing one or more steps
of the processing themselves and pasting their labels on
the finished product.
The new Eastman Kodak diskettes, for example, are one
of these. So are IBM 5W diskettes. Same for DYSAN,
Polaroid and many, many other familiar diskette brand
names. Each of these diskettes is manufactured in whole
or in part by another company!
So, we decided to act just like the big guys. That's how
we would cut diskette prices ... without lowering the
quality.
We would go out and find smaller companies to manufacture a diskette to our specifications ... specifications
which are higher than most. .. and simply create our own
"name brand" diskette.
Name brand diskettes that offered high quality at low
prices.

Super Star Diskettes. You already know
how good they are. Now you can buy
them ... cheap.

II
•

SSDD
.91 ea.
Qty.50

5'14'

DSOD

I .99 ea.
Qty.50

Super Star diskettes are sold in multiples 01 50 o~IY. Diskettes are
shipped with white Tyvec sleeves. reinlorced hubs. user 10 labels
and write-protect tabs.

Boy, did we get lucky. Our Super Star
Diskettes are the same ones you've been
using for years...without knowing it.
In our search for the low priced, high quality diskette of
our dreams, we found something even more interesting.
We found that there are several manufacturers who
don't give' a hoot about the consumer market for their
diskettes. They don't spend millions of dollars in advertising trying to get you, the computer user, to use their
diskettes.
Instead. they concentrate their efforts on turning out the
highest quality diskettes they can ... because they sell
them to the software publishers, computer manufacturers
and other folks who (in turn) put their name on them ... and
sell them for much higher prices to you
After all, when aso'ttware publisher or 'computer manufacturer or diskette marketer puts their name on adiskette,
they want it to work time after time, everytime. (Especially
software publishers who have the nasty habit of copyprotecting their originals!)

PERFECTDATA DIAL 'N FILE

$2.75 Ea. + .35 Shpng.
DISK CADDIES

The onglnal flip-up holder for 10 51'"
diskettes. Beige or Grey only.

$1.65 ea. + .20 Shpng.
DISKETTE 70 STORAGE
Oust·free storage lor 70 5\4" diskettes.
SIX dividers included. An excellent value.

$11.95 ea.

$3.00 Shpng.

HOURS:
Human: 8AM-6PM Central Time, Monday through Friday
Answering Machine: 6PM-8AM, ~II Times
MCI MAIL: 24 hours a day.

You've used them a hundred times ... under different
names.
Now, you can buy the real McCoy, the same diskette that
major software publishers, computer manufacturers and
diskette marketers buy...and call their own.
We simply charge less.
'

..

'

Order 50 Super Star Diskettes
and we'll be happy to sell you an
Amaray Media-Mate 50 for only
$8.75, shipping included ... a lot
less than the suggested retail price
of $15.95.

ORDERS ONLY:

1-800-621-6827
(In Illinois: 1-312-944-2788)
INQUIRIES:

1-312-944-2788
FOR FASTEST SERVICE, USE NO-COST MCI MAIL:
Our address is DISKWORLD. It's a FREE MCI MAIL
letter. No charge to you. (Situation permitting, we'll
ship these orders in 24 hours or less.)
SHIPPING: 5\4" & 3'h" DISKETIES-Add $3.00 per each
100 or fewer diskettes. OTHER ITEMS: Add shipping charges
as shown in addition to olher shipping charges. PAYMENT:
VISA, MASTERCARD and Prepaid orders accepted. COD ORDERS: Add additional $3.00 special handling charge. APO,
FPO, AK, HI " PR ORDERS: Include shipping Charges as
shown and additional 5% of total order amount to cover PAL
d
r;r ~~~~~a~f:re~e:~~~~n~~~;:iffJ~~~r~e~e~1g~~~:,e~J;c8~
sales tax.
MINIMUM ORDER: $35.00 or 20 diskettes.

DISK WORLD'., I nc.
Inquiry 126

When every little bit counts,
it's Super Star Diskettes.

Regular DISK WORLD! price: 510.95 ea.
+ 52.00 Shpng.

DISKETTE STORAGE
CASES
Terrilic! Holds 10 5 %" diskettes. Just llip
the lever and they all slide up lor easy access
and Identification. Grey wilh smoked plastic
Iront.

Well, that's the story.
Super Star diskettes don't roll off the boat from PagoPago or emerge from a basement plant just east of
Nowhere.
Super Star diskettes have been around for years ... and
you've used them for years as copy-protected software
originals, unprotected originals. Sometimes, depending
on which computer you own, the system master may have
been on aSuper Star diskette. And maybe more than once,
you've bought abox or two or more of Super Star diskettes
without knowing it. They just had some "big" company's
name on them.
Super Star Diskettes are good. So good that J lot of
major software pUblishers, computer manufacturers and
other diskette marketers buy them in the tens or hundreds
of thousands.
We buy them in the millions.
And than we sell them to you.
Cheap.

Super Star Diskettes are unconditionally warranted
against defects in original material and workmanship
so long as owned by the original purchaser. Returns
are simple: just send the defective diskettes with proof
of purchase, postage-paid by you with a short explanation of the problem, and we'll send you the replacements. (Incidentally, coffee stained diskettes and
diskettes with staples' driven through them don't
qualify as "defective".)

WE WILL MEET OR BEAT ANY NATIONALLY
ADVERTISEO PRICE
ON THE SAME PRODUCTS AND QUANTITIES
SUBJECT TO THE SAME HRMS AND CONDITIONS.

Suite 4806
30 EBst Huron Street
Chicago, Illinois 60611
IULY 1985 • BY T E

419

Teamwork is
making a comeback
in America.
Cooperation on the
production line helped America
win World War II. We're in another kind of
battle today -a fight for economic survival in an
increasingly competitive world market. Cooperation in the workplace is helping us meet this
challenge too.
In plants and offices throughout the country,
management is asking employees for their ideas
on how to increase productivity and improve the

work environment. And workers
and their unions are responding
with a wealth of practical suggestions and a renewed spirit of
cooperation.
For information about how
others are working better by working
together, contact:
Cooperative Labor-Management Programs
U. S. Department of Labor
Washington, D.C. 20216
202-523-6098

u.s. Department of Labor

~ ~TI:baCk iSSUeS~f~Or;=S::a~'e~~~~~
-

1977 1978 1979 1980 1981 1982 1983 1984 1985
$2.75 $325 $325

Jan

$3.70 $4.25 $4.25

Feb.

$2.75 $2.75 $3.25 $3.25 $3.70 $3.70 $425 $425

March

$2.75

April

$2 75 $2.75 $3.25 $325 $3.70 $3.70 $4.25 $4.25

$325

$370 $370 $425 $4.25

1)200 $2 75 $2.75 $325

$3.70 $3.70 $4.25 $4.25

June $2.00 $275 $2.75 $3.25

$3.70 $3.70 $4.25 $4.25

May

Prices include postage in the US Please add $.50 per
copy for Canada and Mexico; and $2.00 per copy to
foreign countries (surface delivery).

0 Check enclosed
Payments from foreign countries must be made in
US funds payable at a US bank.

0 VISA

July

1)200 $2.75 $2.75 $3.25

$3.70 $4.25 $4.25

Card #

Aug

15200 $2.75 $2.75

$3.70 $4.25 $4.25

Exp.

Sept

$2.75 $275 $2.75 $325

$3.70 $425 $4.25

Oct
Nov.
Dec

Signature

$2.75 $2.75 $325 $325 $3.70 $4.25 $4.25
$3.25

$325 $3.70 $425 $425

$2.75 $2.75 $3.25 $325 $325 $3.70 $425 $425

Special BYTE Guide to IBM PC's -

$4 75

Please allow 4 weeks for domestic delivery and 12
weeks for foreign delivery.

NAME

Circle and send requests with payments to:

ADDRESS

BYTE Back Issues
P.O. Box 328
Hancock, NH 03449

CITY

420

0 MasterCard

BY T E • JULY 1985

STATE

ZIP

Inquiry 204 for End-Users. Inquiry 205 for DEALERS ONLY.

JULY 1985 • BY T E
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MATH
$110.00
8087-2 COPROCESSORS 150.00

DYNAMIC RAM
256Kxl
256Kxl
64Kxl

120 ns
150 ns
150 ns

$ 5.65
4.45
1.10

EPROM
32Kx8
32Kx8
16Kx8
8Kx8
8Kx8
4Kx8

250
250
250
200
250
250

ns
ns
ns
ns
ns
ns

$19.99
10.99
4.48
7.85
2.95
2.95

STATIC RAM
6264LP-158Kx8 150 ns
6116LP-3 2Kx8 150 ns

$6.25
2.24

Hi - I'm Joan,
10 Ml Hlrd Ol,k Kh IWhh IIntroll.'
20 Ml Hlrd Ol,k Kh Iwhh ",,"roll.'
flop" Collroll. ClnI
Col.r 6r",hlCl Cord (AS8 IlId NTSC C""".I
M......... Sn"hlCl Cord
M"'''l Cord whh 256K

S500.
S650.
S50.
S95.
S100.
S150.

MINIMUM OF TEN BOARDS
100 Bolk OI'kll1_ OSIOO

S95.

F:~i~;rN;~~~~is,;:spac,fs ..uPoo

We are still
doing business
as usual, same
low prices, fast
and courteous
service. Wp've
gone small for
the summer to keep our prices
low. Call me for current pricing.
I'll be waiting for your call.

MICROPROCESSORS UNLIMITED

~~~S~O':r;'''4~;·· (918) 267-4961

Thanks again and God Bless
-Joan

Prices shown above are for May 28, 1985
PlMMc.jI/oICU!'lIf1Ilf'C:W; Pr\oIIs~t)c:t1ar?l PI&iIlI8e:o:pec1hil;toer(7lower~on

~ib-='=t~~~:G:rd:'~
Inquiry

Inquiry III

242

Universal Machine
Independent Assembler
MOPI:
A unique software development
system.
The only assembler capable of
generating machine code for any 8or 16-bit micro using; a universal
set of instructions, including procedural, the manufacturer's or user
defined instructions.
The first assembler to implement
a proposed AL Standard, applicable
to any computer; simplifies learning AL. reduces development time,
offers limited portability.
Simple enough for a beginning programmer. sophisticated enough for
experienced computer professionals.
For CP 1M or PC-DOC - $195

r@JIVOCS
,ocs T
P.O. Box 3705

L-?:':lJ
Inquiry

WYSE - JUKI - CITOH

Mpls.. MN 55403

PC EXPANSIONS
AST S,xPakPlus (64k)
S,xPakPlus (384 k)
MegaPlus (64k)
Advanlage (128 k)
1/0 Plus
PCnet - starter kit
Quadboard (64 k)
.
Ouadboard (384 k)
Quadmeg-AT i128k)
Ouadport·AT
HERCULES graphiCS board
Color Card With PP
HAYES Modems. 2400
Smarlmodem 1200
Smarlmodem 1200B
Set 01 9 chips (64 k)
256k chips (each)
8087 chip
Maynard Disk Controller
Sandstar Series
Inlernal Hard Disks trom
MaynSlream tape backup from
Qume 142A
Teac FOSS B.
Tandon TM100·2
CDC 9409
Verbatim Dalal,fe disks (10,

$259
$339
$269
$419
$129
$809
$245
$319
$319
$105
$319
$159
$call
$409
$379
$15
$6
$119
$100
$call
$679
$979
$129
$129
$129
$129
$25

VLM Computer Electronics
10 Park Place. Morristown. NJ 07960
(201) 267-3268 Visa, MC, Check or COD.

Inquiry

375

Inquiry

405

PERCON@ E-Z-READER™
BAR CODE READERS

$595 OUANTITY ONE

_

QUALITY, PERFORMANCE, PRICE
IBM~

PC, XT. AT KEYBOARD

COMPATIBLE VERSION

Works

WI!n

mOSI compatlOles.

hooks up .n seconos wltnoul changing soltware

RS 232C SERIAL VERSION
READS UI'C AlE. CODE 39. CODA8AR, ABC. I 2 OF 5
DECODES BOTH DOT MATRIX & HIGH
DENSITY PRINTED LABElS ACCURATELY

MS/PC DOS Bar Code Printing Software $99

~i~~RC
~
®
TM

PER CON
1 Year Umlled warranty

503/344-11B9
2190 w. 11th SI.
Eugene. OR 97402

In Stock

VISA M/C or COD

Inquiry 279

374

~'J Verbatim
Data Life Diskettes
Lifetime Warranty

5'1,' SSDD
5'1,' DSDD
5'/,' DSaD

Calalog #

Box of 10

18158
18188
18239

$15.50
$19.95
$28.50

minimum quantity 100

5', times the capacity of the 1541 on
double sided disks. This IEEE drive
works with PET. 8128. 8032. and (-64
w
Interlace. Perlect as a second
drive. List 5899. Sale 5179.
(Add 517.50 Shippin9)

PROTECTO
22292 N. Pepper Rd .. Barrington, IL l0010

312/382-5244
W" fAiI'(' 0111' CllstOll/ers

Inquiry

289

Disk Drives
5'/." V, heights

TEAC 558
Panasonic/Shugart
3'12" SS Shugart SA 300

$119
$109
$110

limited quantity

Kimtron

KT·7® Terminal

Compatible to Televideo@ 925

$545

Also carry complele line of computer products

MICRDSCRIBE, INC.
3350 Scolt Blvd.. Bldg. 15 Santa Clara. CA 95054
Call M-F 8:00 . 5:00 (408) 741>-1333

Inquiry

388

/~
KEYBOARD PROTECTOR
Remains in place during keyboard use. Prevents
damage from liquid spills. dust. ashes. etc. Fits
like a second skin, excellent feel. Available for:
IBM-PC. AT. Apple (all). Compaq. Model 100.
NEC 8201. CM. Zenith t50. DEC. Kaypro and
many others. Send 529.95. check. M.O .. Visa
& MC include expo date. Specify computer type.
Dealer inquiries invited. Free brochure avail.

Merritt Computer Products. Inc.

2925 LBJ Fwy. #180 I Dallas. Texas 75234
(214) 942.1142

Inquiry 229

Independence Specials ...~ 6.
Icro
I) roducts
ew .ye. m.11 em om".' e.
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£
FW\8Iy a
bralllth""'llh aHayes
external 300/1200
• Auns the popular
~
"
I
This low
Hayes communications software
. . . ~.........
n t erna t lona
buUyouneeditadd$25.oo.
• FCCaprddirectAJ.l1conneclion
? ?~ ....41
•
7141888-0840
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MOD-al0000
$229.00
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IBM PC-XT SaECTRIC KEYBOARDS

ADD-ON POWER SUPPLIES

Ou'voIumepurchaseoflheseexcelenlSelectrictypekeyboardswillbMgthe
feanxes you na,e been W8I1IU1Q down 10 apnce you can'treSisl So many features
q,'If 0 'Q"'" t§ '1> 0.... you'llove ,I" • Single xey resel
;A b ~'1>~" ~
• :;epa-ate nunenc keypad
q," !:,0 ~ ~v 0" ~....
.separate"Arrow"keypad
L.UJ..U l • .
U oJ
~o CJ0Q -<,:
~~
Dimple maJ1<ed "S". F. &J keys
II;'
d' <§JuOQ ~~ !b'b KEY-l0S1.()()SelecIric
$129.00
~0.~. ~C} A..'+' KEY·l05Q.()()SW1da'd
89.00

~.s.~~'Q·\o~·A..q} 0'

o

0..",0

°

~t$l....d' ro~
'& it ~,>'S

U-<::' ~'bo"
" ..." ,
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Twonew,lhoroughly
lested IBM PC/XT power
supplies for your system
upgrade. Besl price In
BylewithONEYEAR
warranty!!
POW-1040-00 135 walt. .
POW-1044-00 150 walt ..

,s,~

.

TURBO MOTHERBOARD

Three ways to begin· an Empty cabinet - a"Basic" system
. a Full system· all that you assemble yourself!
CABINET ONLY
8 Slot CAB-3068-00 . . . . . . . . .. $75.00
"BASIC"
Cabinet, Keyboard, Power Supply, Motherboard w/OK
SYS·8000-00 . . . . . . . . . . ..
$525.00
XPC KIT
Cabinet, Keyboard, Power Supply, Motherboard,
Floppy Controller, Mono Video, TIL Monitor, 2
Drives, no software -1'1. hrs. Assembly.
KIT-9500.OQ . . . . . . . . . . .
$1195.00

This is OUR Junior!

Use this "DriYe/ess"WOII<stalion for Ictov-eost Networking.
FNturlS: '4-slot IBM™ compatible Motherboard
• 12BK Standard Memory • B088.8087 Math Co-pracessor
' Optional Floppy Drive v.ith Controlers.
SYS·8100-00.
.
$475.00
Full System wlKeyboard, Mono Monitor, Video Display
Card, 256K 1 RAM Drive ..... SYS·8725-DO $895.00

NEW

20 Meg Color
Complete System!

'2550 00

40 Meg w#Tape

.-

...,

~
epA
~.

O~
.'

Two ways to go. The Internai system is cheaper because
it does not need aPIS &Chassi~ The same PIS &Chassis
can be used for a10 Meg Tape Back·up on your Xli

'3035 00

Software
•
•
•
•

......;....,;;~.

XWORD
XBASIC
XBASE
XCALC
XCOM

, Full·Size. Feather·Touch, Capacitance Keyboard, 10 Funclion Keys, Calculalor·Type Numeric Keypad'
, Parallel & Serial 110 ' Aeal Time Clock' Game Port '2·Slimline S'I.' DSIDD 48 TPi 360K Dri,es '
'81BM expansion slots ' AAM Disk
' Print Spooler • 4DMA &3 Timer channels'
• Full 640K capacity on-board
' 8088 16·bit CPU
• Monochrome Video Card'
, Up to 32K of EPAOM (full8K supplledl ' Supports PC·DOS . MS·DOS . CP/M·86 '
, Power Supply Hard·Disk·Aeady, no need 10 add·on additional power'
, High resolution 12' Monilor, Green Screen, 22 MHz bandwidth'

......

10 1ht.1I".

40 ....11"•

'595 int/'895 lit

'1195 IntI'1295 Ixl

20 ....11".

105 ....11"•

'8951nt/'7951xt
Ie ....11".
'795 1nt/'895 Ixt

'3795 IntI'3995 lit

140 ....11".
'43951nt/'4895 oxl

Add-On 20 Meg Tape

lIyour IBM·AT needs alil·
tie help in the Back·up
category, you won't be
able to beat this pricel
1111I11
Cables, software and
e,erythlng!
SUB-8300·00 . . . . . . . . • • . . . . . . . .. $595.00

X~==- -XT in a Kit!
Completely XT Compatible
00

Now

PROM LASER

~m~~~r~~~/J;~~z~~~~~I~g~m,~83i~i~~~~~lcTJ~p 104.00
MON·177S·00 GreenmL .. 104.00 MON·17S0·00 AmbermL .. 109.00

•

Add-On Hard Disk

Complele System!

iiioiioiI_ _................_

7 PAK Muhitllnc1Jon Floppy. ATC, 2serial. 1Parallel. Game, AAM Disk
BOA-82~
$189.00
64K M--, Chip. (9) NEC lor IBM KIT-8000-00
$ 10.00
256K DRAM M--, Chip. (91 ; 256K KIT·9OQ(H)()
$ 45.00
Add-{ln M--" (up 10 S12K) supplied OK BOA-8350-QO
$ 99.00
~'m'Jl~roIl~'.Con.I~I".~p.to. f.our dri,es: SV: .'48i'J6TPi
$ 95.00
Monochroma Graphics Card. (Hercules type) (1·2-3 compatible) 720h x 348,
BOA-81~
$175.00
~-8=~~a.rd: 320. ~ ~. Aes: ~Ior •. ~o x. 2OO .Monoch.'o~e $145.00
Clock Caltndar Boord. fits in "short slot" wlballery Back·up
BOA-6375-00
$ 55.00
Hard DI.k Conlroll". slandard ST·506lnterface lor DOS 1.1 & 2.0
BOA·8060-00
$185.00
300 11200 Baud MocItm Internal w/PC Taik III Communications Software
BOA-8725-00..
$239.00

O

in your PC for SASl interlace
and an extension connector
on the floppy card. Every·
thi1g else is suppied by us.
10 Meg $1295
40 Meg $1995
20 Meg $1395 105 Meg $4395
28 Meg $1595 140 Meg $4995

'199500

Check These Standard Features:

MISCELLANEOUS $$$ SAVERS

~

10 or 20 Megabyt. on the
top. you-choiceof Hard Disk
on the bottom. Super appearancel Requires one slot

17,000 In Servlcer 1~m~:~y~e~~

.RAM DiSk
.Game Port
.640K cpcty
.PrintSpooler
.Turbo mode!
4.77MHz
to 7MHz!
• Ser,Par
• Clock

This is the One! Our PROM 800ler aIows reading, storing-ta-disk, recaing, and
burning. Hi·speed aIogrithmes burns 2764
in 45 seconds! Also handles 2716. 2732.
2712B, 27256. FNlures: Zero insertion
foroe sockets; Ql-board Voltage Generator;
No interference with normal computer
operations.
BOA-8640-00..
. .. $199.00

•

.....
,A ....
~ - . - .'..

Add-On H.D. & Tape

Complete ====--=
System! ff=.; -:

Feature.!

-.

.~

-t..A

...

.~ ~

This on. Is rNlly loaded! FNlur.s: One Parallel Port, One RS232-C
Serial Port, OneGame Port, ReaFrime Clock I Calendar with Battery Back-up, Expandable to 384Kof Parity·checked Memory, Supplied OK Memory, all cables, PrintSpooler
and RAM Disk Software.
BOA-6335-00
$149.95
Additional (9) 64K Memory Chips
KIT-8000-00
$ 10.00

$1395 00 WOW!

11111111111111111

~ ~

"'"

SUPER 12 PAK MULTI·FUNCTION

Mien> Product. an;';;';ce;-a powerlul new IBM Xl Iype motherboard. 4layers for superior reliability
&speed. Turbo mode allows 7S% higherthru·put by Increasing sys·
fern ciock to 7 MHz under software conlrol. Designed fa use new
256K AAM chips or 64K chips. 640K memory expansion does not
require use 01 valuabie card slot~ Manyoutstanding leatures com·
blned with our new 7 PAK Multifunction board make previously
expensi,e options standard leatures af aLOW LOW Cost.
BOA-B07B·00 Supplied with OK
$349.00

Do it Yourself!

~ ~

$1195

hug.r! 3IOK TEAC 380K 1I1C 10llllg Tulln 2811l1t ••ml.k in~~
'85"

'95"

'345"

'895"

'495"

INTERNATIONAL ORDERS

Micro Product. is ready to serve your needs in several countries. Each Office has
Sales Literature, Local Pricing, inventory and Technical Service a,allabletosup·
port your needs. There are no problems with U.S. Export Forms.
USA OFFICE
MARACAIBO OFFICE

D.rrri R. Or••n

Jim S'.v.n.

15392 Assembly Lane, Unit A
Huntington Beach, CA 92649
Tel: 714/898-0840
T1x: 887ll-l1 XOADATA HTBH
AMSTERDAM OFFICE

Av. 3F Esq. Calle 81
centro Com. Maelga . Locai 15
Maracaibo, Venezueia 4001·A
Tel: 061·913328· T1x: 62344 PEMIN
BOMBAY OFFICE

Building 70, 4th Floor
1117 ZH Schiphol·East
Amsterdam, The Netherlands
Tel: (02014S 2ti 50· Tlx: 18306
AUSTRALIAN OFFICE
8Irwin Street, Belle,ue
W. Australia 6058
Tel: 274·3701

311 Sindhi Lane
Nanubhai Desai Ad.
Bombay 400-004 india
Tel: 357172· Tlx: 011·2888
CANADA OFFICE
Andrei D•• roch.re
264 Principale, St. Blaise,
auebec, Canada JOJ1WO
Tel: 541/291·3118

Crnthl. CI.rk

Dhlr.J Hou••

Why didn't anybody think of h before? If
you have a phillips screwdriver and 1 ·2 hours
available, SAVE yourself a bundle of MONEY! Nowhere will you beat this deal on a complete 8 slot
ready-to-assemble and run XT compatible.
" Cabinet
" 2-360K Shugart Drives
" 135 watt Power Supply " Floppy Controller &
" Keyboard
Cable
" 8 Slot Motherboard
" Mono Video Card
• 256K RAM
" TIL Amber Monitor

Inqulr\ 2 ~h

..

Micro Products

•

15392 Assembly Lane

•

Huntington Beach, CA 92649

•

714/898-0840

....

====

IBM PC/VTIOO

EM100 for IBM PC, XT, AT, JR.

"KING OF THE ELECTRONICS JUNGLE"
G~
•

'-

.

vn02 emulation
File Transfer
132 Column modes
Color Support

•

.

LEO ELECTRONICS. INC.

po. Box 11307
Torrance, CA 90510-1307
Tel: 2131212-6133 800/421·9565
TLX' 291 985 LEO UR
FAX: 2131212-6106

MEMORY EXPANSION CHIPS

EMIOO-40JO
Tektronix 4010 emulation
VTl02 emularinn

PiclLIre files

:::::=: }

1.90

64K

High resolution hardcopy
Supporrs /BM. IBM Enhanced.
Hercules and Tecmar
graphics cards.
Mul/ieapy discounts

Diversified Computer
Systems, Inc.

4128-15Ons (IBM/An
4125&15Onsl256K

1.80

EPROMS
2732

PRICE
$ 2.80
S 3.50

2764
27128
27256

$ 4.50
$ 7.00
$15.00

SET OF 8

..§ET 9F--!

$14.40
$15.20

$ 16.20
$ 1710
$122.85
$ 6750

13.65

HM6116P-3

2716

EAC~

7.50
3.50

$60.00
$28.00

CALL

FOR BROCHURE

"lIbrlds largest independent authorized Tandy dealer."

Inquiry 223

Lifetime Warranty-1 00% Certified

*FREE ~ DELIVERY
BULK

~~~

Q

for more Information
or write:
Quant Systems
Box 628
Charleston. SC 29402
VISA·MIC Accepted

each

BULK

~~!~

$107

3M Diskettes
Lifetime Warranty
TIRED OF WAITING
FOR SERVICE AND PRICE?
9 out of 10 SURVEYED
DISK BUYERS PREFERRED
NORTH HILLS
#1 IN SERVICE AND PRICE
1-800-328-3472

each

Wlt+UtllIIlM(l

BULK

g,~..::.

$1 42

each

W,"\IIliIINO

24 Hour Order Desk

~~~~~ 1-800-634-2248

Formatted and hard sec;:tored disks
in stock· Dealer inquiries invited.
COD, VISA, MASTERCARD
All orders shipped within 24 hrs.

~N{

Vtsa, MasterCard, Cert chk .. MID. C.O D cash
Gel Immedtate Shipment Schools & gOyt on PD.
Personal or company checks held 14 days
APe. FPO Can and other non-UPS delivered. add $5

Software Services'
1323 23rd Slreel SOl.itl\ S...,te C

Inquiry 296

89 C

W/MuellllM(l

Please call TOLL FREE

1-800-334-0854 (Ext. 814)

• auality
Products

22511 Katy Fwy., Katy IHoustOn! Texas 77450
17131 392-0747
Telex 774132

The Statistician
• Survey Research
• Nonparametrics
• X-Y Plots
• ANOVA
• Random Sample
• Data Base
• Search & sort
• .Hypothesis tests

• Reliable
Service

CoIOf/oraphic boards. and
more .. ~

Inquiry 211

• Multiple Regression
Stepwise
Ridge
All Subsets
Backward Elimination
• Time Series Analysis
• Descriptive Statistics
• Transformations

• Lowest
Discount
Prices

WE NOW CARRY:

moo -

CPM IBM-PC
TRS-DOS XENIX

Radio Shack TR8-S0's
Epson Printers

Disk drives. Power supplies

D,Xltlll Eqlllpmf'nt, IBM Pc. XT - IBM Corp
H,'n"ull'.\ - H"rcull'S Compult" TechI/O/ilK'

Inquiry 129

800-231-3680

384K MultifunctIOn boards,

/OOArapahoe. Boulder. co 80302
(303) 447-925/
Tmdl'tTwrb

INDUSTRIES INC

People vou Trust to give you the very best!

RANDOM ACCESS MEMORY
"'pRICE

fliT mARVmAC

Fa/go. N058103

1·70t·280·0121

NORTH HILLS CORP.
INTERNATIONAL
3564 Rolling View Dr.

White Bear Lake, MN. 55110
MN. call collect-612-770-0485

Inquiry 328

,

PRINTER RIBBONS
PRICE
PER
PER
RIBBON DOZEN
ANADEX 9500
..
10.50 109.80
APPLE DMP
5.50 5B.80
BROTHER HR-15/25 MS
5.95 68.40
C. ITOH PROWRITER ...
5.50 58.80
COMMODORE MPS-801
8.00 90.00
EPSON MX·FX 70/80
5.00 48.00
EPSON MX-FX 100
6.95 75.00
EPSON LQ-1500
9.75 1l1.OO
GEMINI l(l-lOX-15·15X
2.50 23.40
IBM/IDS 4·COLOR
15.75 180.00
IDS MICROPRISM-480
5.75 58.80
NEC - 3500 M/S Non Flip
6.25 69.00
NEC - 3500 NYLON
9.00 96.00
NEC • 8023A
5.50 58.80
OKIDATA 80/82/83/92
2.50 23.40
RADIO SHACK DMP-2100...
7.50 87.00
RADIO SHACK LP VI & VIII
5.75 58.80
RITEMAN
8.50 96.00
SILVER REED EX 550 M/S ......
8.50 90.00
SILVER REED EX 550 NYLON
6.95 75.00
TALLY SPIRIT· 80 M/S
7.50 84.00
TALLY • MT·160
8.00 90.00
TALLY - MT·180
8.50 96.00
TOSHIBA • 1350/1351
7.50 87.00
Add $3.00 Ship. & Hand. - To Order Call
Toll Ftee 1·800·742·1122
In MI (313) 569·3218 or Write for our Catalog

./7WESOME

r\

Poor Man's TopView

N

"MULTIPLE CHOICE" Provides:
A) Screen switching under DOS
B) Up to 8 programs in memory
C) Efficient memory use· run 123
with WordS tar in 256K
D) Data transfer screen snapshot
vEl All of the above available NOW
Multiple Choice is only $64 and runs on IBM
PC/XT/AT/clones
For Information, Call (408) 646·1384

AWESOME TECHNOLOGY, INC.
177 Webster SI. Ste. A·416
Monterey, CA 93940
Order Toll Free (VISA/MC)
Outside CA (800) 548·2255 Ext 803
Inside CA (800) 624-2644 Ext 803

DWIGHT COMPANY, INC.
15565 Northland Drive· West Tower
Southfield, Michigan 48075·6496

Inquiry 134

TECHNOLOGY, INC.

TopView is a trademark of IBM Corporation

Inquiry 340

Inquiry 45

IBM PC SPECIALS!
IBM PC, 256K, One Half Height
320K Disk Drive DS/DD, Persyst
Color Card With Printer Port,
Taxan Green Monitor, DOS 2.1,
PLUS a 10MB Hard Disk Sub
System All For:

IBM PC, 256K, Two Half Height
Drives DS/DD, Persyst Color Card
With Printer Port, Taxan Green
Monitor, DOS 2.1, 130 Watt Power
Supply, 20MB Hard Disk Sub
System All For:

$2599.

$3299.

IBM PC, 256K, Two Half Height
Drives DS/DD, Persyst Color Card
With Printer Port, Taxan Green
Monitor, DOS 2.1,130 Watt Power
Supply, 10MB Hard Disk Sub
System, PLUS 10MB Tape Back
Up System All For:

IBM PC, 256K, Two Half Height
Drives DS/DD, Persyst Color Card
With Printer Port, Taxan Green
Monitor, DOS 2.1,130 Watt Power
Supply PLUS a 10MB Hard Disk
Sub System All For:

$2899.

$3499.
MONITORS
$135.00
$149.00
$165.00
$465.00
$185.00
$625.00
$125.00
$135.00
$149.00
$159.00
$449.00
$569.00
$260.00
$590.00

PRINTERS
OKIDATA 182
OKIDATA 192
OKIDATA 193
OKIDATA 83A
OKIDATA 92P
OKIDATA 93P
OKIDATA 84P
OKIDATA 2350P
OKIDATA 2410P
NEC 3550
NEC PINWRITER 80 Col.
NEC PINWRITER 130 Col.
EPSON LX 80
EPSON FX 80
EPSON FX 100
EPSON RX 100
EPSON JX 80
EPSON LO 1500
COMREX CR 420
TOSHIBA 351
STAR MICRONICS SG 10
STAR MICRONICS SG 15
CITIZEN PRINTER MSP-l0
CITIZEN PRINTER MSP-15
CITIZEN PRINTER MSP-20
CITIZEN PRINTER MSP-25
JUKI LO 6100
JUKI LO 6300
BROTHER HR-25
BROTHER HR-35
DYNAX DX 15XL

$3899.

MODEMS

AMDEK 300 Green
AMDEK 300 Amber
AMDEK 310 Amber W/TTL Plug _ _
PGS HX-12
PGS MAX-12
PGS SR-12
TAXAN #115 Green Composit
TAXAN #116 Amber Composit _ _
TAXAN #121 Green W/TTL Plug _ _
TAXAN #122 Amber W/TTL Plug _ _
TAXAN #425 COLOR MONITOR _ _
TAXAN #440 COLOR MONITOR _ _
IBM MONOCHROME DISPLAY _ _
IBM COLOR DISPLAY

$235.00
$385.00
$599.00
$555.00
$385.00
$599.00
$725.00
$1925.00
$1899.00
$1550.00
$699.00
$899.00
$249.00
$399.00
$525.00
$399.00
$525.00
$925.00
$1895.00
$1275.00
$259.00
$395.00
$375.00
$585.00
$545.00
$740.00
$425.00
$745.00
$665.00
$895.00
$389.00

MULTIFUNCTION BOARDS

HAYES SMART MODEM 1200
HAYES SMART MODEM 300
HAYES 1200B PLUG IN CARD _ _
HAYES 2400 BAUD MODEM
POP COM 1200 EXTERNAL
AST REACH MODEM
OIC MODEM INTERNAL

$459.00
$209.00
$399.00
$714.00
$375.00
$389.00
$275.00

DRIVES
TANDON TM-l00-2 DS/DD
TOSHIBA SLiMLINE DSIDD
TEAC SLiMLINE DS/DD

$155.00
$139.00
$139.00

HARD DISKS
10MB SUB SYSTEM INTERNAL _ _ $750.00
EXTERNAL _ _ $925.00
20MB SUB SYSTEM INTERNAL _ _ $975.00
EXTERNAL _ _ $1150.00
40MB SUB SYSTEM INTERNAL _ _ $1295 00
EXTERNAL _ _ $1475.00

HARD DISKS & TAPE BACK-UP UNITS
(EXTERNAL)
10MB HARD DISK
W/l0MB TAPE BACK UP
20MB HARD DISK
W/l0MB TAPE BACK UP
40MB HARD DISK
W/l0MB TAPE BACK UP

II

IBM PC, 256K, Two Half Height
Drives DS/DD, Persyst Color Card
With Printer Port, Taxan Green
Monitor, DOS 2.1, 130 Watt Power
Supply, 20MB Hard Disk Sub
System, PLUS 10MB Tape Back
Up System All For:

AST I/O MINI CARD, l-SER.
AST SIX PACK 64K. l-SER., l-PAR. _
AST PREVIEW
AST ADVANTAGE CARD
128K FOR AT
ALR CHALLENGER CARD
128K FOR AT
PERSYST COLOR
PRINTER ADAPTER
PERSYST MONOCHROME
PRINTER ADAPTER
PERSYST BOB CARD
HERCULES COLOR
PRINTER ADAPTER
HERCULES GRAPHIC
PRINTER ADAPTER
STB GRAPHIC PLUS II
IBM COLOR GRAPHIC ADAPTER _
IBM MONO PRINTER ADAPTER _ _
GENOA SPECTRUM GRAPHIC CARD
ORCHID TURBO-186, 128K
ORCHID DAUGHTER
TURBO-186.128K

$150.00
$265.00
$309.00
$495.00
$395.00
$179.00
$199.00
$395.00
$179.00
$325.00
$325.00
$225.00
$230.00
$349.00
$975.00
$219.00

GENERAL
$1250.00
$1475.00
$1795.00

MAX ELL DISKETTES MD2
$35.00/box
MAXELL MD2-HDM FOR AT_ _ $65.00/box
CONTROL DATA DISKETTES _$30.00/box
KEYTRONIC KEYBOARD KB 5151 _ $189.00

Many other products available, Please call for Low, Low Prlcesl

(714) 838-7530
2640 Walnut Avenue, Unit K, Tustin, California 92680
Prices & availability subject to change without notice - IBM is a registered trademark of IBM Corporation

Inquiry 245 for End-Users. Inquiry 246 for DEALERS ONLY.
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A New Text Editor
for the DECS Rainbow@

IBM@ PC

and

• SUPPORTS: (EP!KlMS) ~516 TKRU 64, 2716 TtmU 512,
27C16 TKRU 128, 68732 nrnu 66 (F.EPRQMS) 52813
THRU 33, 2816A THRU 64A (MICROS) 8741 THRU 49H
• NO PERSONALITY ~~)DULES, ONBOARD POWER SUPPLY
• RS232C 1NTERfACIo.: , XON-KOf", RTS, CTS, DTR
• ACCEPTS KEYBOAHD ENTRY WITH LINE ED I T I NG
• ACCEPTS ASCII, INTEL, AND MOTOROLA ..-afMATS
• USER fRIENDLY MONITOR fOR I/O DEBUGGING
• "AST PHOGfWotollNG SUPPORTED: 2764 UNDER 3 MIN.
• LOW/HIGH BYTE PROGfW+tING .-oR 16 HIT DATA flATH
• BYTE, BLOCK, OR CHIP ERASF. (EEPROMS ONLY)
• LIST IN INTEL OR /tfJTOROLA HEX ..-aRHAT
• VER I F'Y PROGRAM AND VEN I fY BLANK COf+lANDS
1409-01: 4K rJRt-MARJo.:, PCK, XmRMER, DOC
1409-02: 1409-01 -+ fULL SET Of PARTS
ASSEMBLED ANn TESTED UNIT
• 1409-11: BK rlRMWAHE, !-'CR, Xf'ORMER, DOC
.1409-12: 1409"11 ... fULL SET O~' PARTS
• 1409-13: ASSEMBLED AND TESTED lINlT
• Ca+ruNICATION DRIVERS FOR MOST PC'S
•
•

$90.00
$200.00
$300.00
$1::!5.00
$::!50.00
$350.00
$35.00

* 1409-03:

B&.C

SAFEWARE@ Insurance provides full
replacement of hardware, media and
purchased software. As little as $39/yr. covers
• Fire' Theft· Power Surges
• Earthquake' Water Damage' Auto Accident
For information or immediate coverage call:

1-800-848-3469
In Ohio call 1·614·262-0559

64K &256K
DRAMS
8087-3
8087-2
BITTNER

3£
ELECTRONICS

1287 CLIFF DRIVE
SUITE ONE
LAGUNA BEACH, CA 92651
(714) 497-4910

InqUIry 83

8051-Based Single-Board Computer with
Monitor/Debugger
14 28-pin byte-wide
sockets; monitor will
program EEPROMS.
IPertect for System
Development and
~
Educational Applications
•
~
5335

-

.

-

.

Complete with I28K RAM, Selial and Panllcl Pon
AT RAil Expansi<Jn Can! (010

,

c,c

80~RO"-64K,
orIS lOur
• MlIPRO UnLE
5'1. contrOller supp rCPR3
AR' 1 parallel porL
w/CP/M 2,2 and <329
O .
/ 96tp' dnves
•
48tpi and or
source code
lA & ,)
R' PKG_Manual s
$99
• S~S,E'" SUPPO clO rs & cables
$99
sChema\tcs co;::Hard dlsl< Inlerlace
$159
• SCSI PLUS-O0 48tpl '/1 hi dnve
$189
• ,EAC 55B o~go 961pl '/, hI dnve
I wllh 5 amP
• lEAC 55r 0
m IWO dnve cabtne
S119
GR~1I0 CuslO
• IlilE
I & power cables
UTILE BOARO
power supp Y C b nel lor 2'I, hI +
$229
• lER",-",~IE- a II
$CALL
w/ all cables & s~riri ~omple\e syslemS
•

~"'PRO

SERIES RGE PeI",na' CheckS
VISA. & t'MS1E.:e;~~ ShIpped 'JIll UPS
Plellse allow 2 fie VIew Il
poces fOB Pral

1100 wnte 01

call

• PlaIne View Il

Pia-I

FOf addItIonal lOIO:S Wesl Pope Blvd

Pl~~ 1; S~7 7BBB

DISKS
60069 • \

.

!~,~~o,

,oo"cs

,.c

Inquiry 125

DOS UTILITIES

.

~

::~

The AT Multifunction Card that can give you up to
3Mb of added memory plus added 110 features.
Expandable from I28K to 3Mb. .1<k11OOl1Ory as l"" need it -IBM AT Compalible ' Pamllel Pon ' Selial Pon ' Spooler' Supports IBM YOIS!( , User
Upgradable ' P:trity Chedting Standan! 'Split Memory _ng.

2050
3550
8850
2010/15/30
3510/15/30
8810/15/30
Elf 360 ...

Pinwriter P-2

5449

Pinwriter P-3
(w/lnterface & Tractor)

&Apparaf.lrc.
/IDOOHANOOHANOONANOONANOON

4401 So lltmarac Paritway / Ilem<r, CO rol37 / 3OY741-lm
ORDERING MU DEAI£R INFORMATION
800/525-7674
Stores in Denver & Chicago / ·On all cards sold after June 1. 1984

$ 625

$ 990
$1400
$ 625

$ 990
$1400
$ 399
$ 490

(w/lnterface & Tractor)

.5129

Additional RA.\\ available at our low prices. ornER ADD ONS 384K
RAW Clock. SilK RAM Can!, Spoolm, RA\l Ca!1II for PPCS and more.

Inquiry 35

8051/52 DEVELOPMENT BOARD

Inquiry'52

WITH LIFEfIME WARRAN1)'*
~-

SIBEC51

T

IBM AT 3Mb
COMBOCARD
--

BIG O\SCOUNO~~OSTM
ON Ul1LEB
&I\CCESSOR\ES r80a CPU

[J ~~~0~6;' :R~~~H~~~~Y60314693232

Inquiry 53

.

Plus $3 shipping. IA res add ~% sales tax,
Orders: 1-800-227 -2~00 ext 975
1-800- 772-2666 ext 97S (within CAl
College Software. 91 I Clark Avenue
Ames,IA 50010. (515)233-~023

SAFEWARE. Tbe IlIJ'umllce AgellCI' Ille
Inquiry 311

"

$49.95 M/C. Visa accepted

(~)

MICROSYSTE:MS

6322 HJJAVE DR, SA1l JOSE, CA 95120
Tel. (408)997-7685, niX 4995363

• Edit many fUes at once
• Mtmory mapped video display
• Buffered input
• Context sensitive help
• Undo deletions
• Create, edit & save scratch buffers
• Powerful buffer operations
• Keystroke macros
• Easily rt<onfigurable
• Fast, Smal! for Its power (38K)
• Utilizes all memory available
• Not copy protect ed
• Much more
Also included: A speller with a 25000... word
expandable dictionary, and a text formatter
redefinable to familhu commands.
DEC: Both MS-DOS. & CP/M", manual
IBM & compatibles: MS-DOS version, manual

$ 690

Terms: PREPAID - FREE FREIGHT!!
QUA~ITY

PRINTERS
8415 Cement City Rd.
Brooklyn, Michigan 49230
Phone:51~592~749

Inquiry 295

Attrib'
Crypl
DSort
Find'
Log
MoveTree

- seUreset file attributes
- file encryption
- sort directory files
- find strings In files
- log computer usage for IRS
• rename across directories
• disk/file usage statistics
, supports DOS wildcards

SEE

- Full screen editor:

supports optional microsoft mouse;
block pick, put, cut, paste; search
1000 wps; single & global replace;
multiple windows & files; center,
justify; spell check, correct 300 wps
from supplied + user dictionary;
32000 lines/file. 32000 chars/line;
Instruction course included.

$49 for all 8 prQgrams
$79 unprotected
Vlsa/MC - CA add 6% sales tax

California Scientific Software
256~2

Inquiry 70

Hazelnut, EI Toro, CA 92630
(71~) 581-7654

I

I

Disk DrIve Cabinets
from JMR Electronics
'art ••• ~ar

rJ II"•• 'CII

D•• crt",..

Pltc•

$ III.
J 1I"••fCII
$ II.
.
8I.I••fCIIC
JMR2C5 with data cable
$ H.
8I.I••nn
Dual 5V." 'hHi Flpy 7lbs. $ Ill.
8I.I.I2CI
Dual B" Floppy 351bs.
$ZlI.
II"•• DTCI
Dual B" 'hHi Floppy 121bs $nl.
8I.I•••DCII' Sgl 5V." Hard Disk 161bs. $'H.
8I.I•••ICII' •• Sgl 5V." 'h Hi Hard 161bs. $'H.
I 8I.I•••DClI2 Dual 5V." Hrd Dsk 201bs. _ .
5V." Sgl Floppy 5lbs.
5V." Dbl Floppy 9lbs.

1
I.

'"~

PRIORITY 1.l'ELECTRONICS

9161 Deenng A. Ch:Jtswcd . CA iJ31l-EXJbi
ORDER TOLL FREE (800) 423-5922, Local: (818) 709-5111
MINIMUM PREPAID ORDER $25.00. Terms U.S. VISA, MC, BAC. Check, Money Order, U.S. Funds ONLY. CA residents add 6%. 6 'h'Ill.Of 7% Sales
Tax. depending on your local rates. Include MINIMUM SHIPPING & HANDLING of $3.00 for the first 3lbs, plus 40C fOf each additional pound (2DC if
within California) Plus 25C per $100.00 value of your order for Insurance. Orders OYer 70 Ibs. sent freight coUect. Just in case, include your phone
number. Prices subject to change without oolice. We will do our best to maintain prices through July 1985. Credit card orders will be charged
app«:opriate freight. We are not responsible for

typograPhical'erlrOfIS'=II=IIIII=II=I~r1

ZEIITII/

Heath
Users

Double Your
5Y." disk storage
capacity without adding a drive.
Get twice as much from your H88 or
H89 microcomputer. Our FDC-880H

Speed! Model 510 punches paper tape at 110cps,
reads at 15OCps. This rugged machine is computer
compatible offering RS232C, current loop, parallel
inputs. The ASCII-to-Baudot code conversion permits direct keyboard entry for TelexfTWX transmission. Plus: 256 character storage. 75-9600 baud
rate, 5-8 level tape, stock ADDMASTER CORp, 416
Junipero Serra Dr., San Gabriel, CA 91776
818/285-1121

*

Inquiry 15

floppy disk controller. in conjunction
with your 5Y." drives. for example.
expands memory capacity from 256
bytes to 512 bytes per sector.
And it handles single and doublesided, single and double-density, 8" and
5Y." drives - simultaneously.

_tl

Solw your elK pn>lJIa.- buIIl~ -.f.,.,
lII!IlIIed Dyun .....-. All onion ehIIJl-l
from otoc:k, wIIhIn 24 houn. CaD toD fREE
(800) 235-4137 b pl'be and InIormdon.
VIN u>d MMta Card ecxep:ed.

$495"'~~S

PCMOTION™ Control Board
compatible stepper motor
IBM Pr/XT
...
control plug-In board

• 4 Axis stepper motor controller interface
32 digital 1/0 with (5) interrupts
• 4 channels encoder pulse inputs
• Includes real time interrupt-driven easy to
use software
Smart board for Industrial and Robotic
motion control that uses only a small
percentage of cpu time. System needs only
simple BASIC commands from application
software.
- 100's of satisfied customers
use our products '''30-day money back guarantee'"

ROGERS LABS

Tel. (714) 751-0442
Telex 681393
2727 Croddy Way #E, Santa Ana, CA 92704

Inquiry 304

Inquiry 272

Erases Most Eproms
in 3 Minutes

New release
Transient, AC, DC analysis
Full nonlinear
Over 200 nodes
Full editing
Macro circuits
Worst case, Monte-Carlo
Temperature effects
Frequency dependent parts
Time dependent parts

For MS-DOS. 128k minimum.
$395.00

Inquiry 349

Dealer Inquiries Welcomed

Inquiry 81

ELEXOR

Tatum Labs
P.O. Box 698
Sandy Hook, CT 06482
(203) 426-2184

VISA/MASTERCARD ACCEPTED

(619) 560-1272

(201) 299-1615

•
•
•
•
•
•
•
•
•
•

Varies
CALLI!

24000 Telegraph Road
Southfield, MI 48034

Controlled Data Reconlin. Systems Inc.

PO. Box 246, Morris Plains, NJ 07950

Electronic
Circuit
Analysis

Varies
S 98.50
S599.00
S995.00
S 95.00
S 79.95
CALLI!
Varies

13131 352-2345/Telex 386581

7210 Clainnont Mesa Blvd., San Dieao, CA 92111

SPECIALISTS IN PORTABLE APPLICATIONS

Inquiry 137

S129.95
S199.95
Varies

"A Higher Form of Software"

C.D.R. Systems Inc.

Inquiry 75

Connects via RS-232. Built-in BASIC.
Stand alone capability. Expandable.
Battery Option. Basic system: 16 ch.
12 bit ND, 2 ch. D/A, 32 bit Digital I/O.
Expansion boards available. Direct
Bus units for many computers.

.T PC/XT USERS!
COGTREE Utilities by
Cogitate.
I lYNC by Norton-lamber
I DATAFlEX by Data Access
I RM/COBOl by Ryanl
McFarland
, Universe by Omnitrend
I Blue Macl by Cogitate
I CadPower + by Trilex
I Softext Teaching Aids
I P"ntSet by Cogitate
. , CogiTAPE by Cogitate
I Anti-Static Products
.T Uninterruptible Power
Backups
.r TeleVideo Software.
.
I

$54.95
For all 24 or 28 pin devices-2 at a time.
90 DAY WARRANTEE
DEALERS WELCOME

WALLING Co.

Powerful utility copier, it allows making of
backups of any diskette for IBM PC and compatibles.
Very compact, it replaces the Diskcopy
without virtually losing any space. Its menu
offers easy access to functions such as protection against copies from a diskette; analysis diagnosis; parameter modification and
erasing of the target diskette.
Available in English, French and Spanish
with instructions included in the diskette.
Frequently updated, its price is $30 each
or $15 for orders of ten or more. This product
is provided for the purpose of enabling you
to make archival copies only.
N.Y. residents add sales tax.
Send check or money order to:

Yetiware

SHIPPING & HANDLING
AZ

p.o.

R~~'~ENTS

Box 1368

New York, NY 10025
212-222-6682

AOD6llfoTAX

4401 S. JUNIPER. TEMPE, AZ 85282. (6021838-1277

Inquiry 376

SUPERCOPY
FOR IBM PC

IBM PC is a trademark of IBM Corporation.

WE WANT DEALERS.
Inquiry 384

LOWEST PRICES
OF THE SUMMER
PRINTERS
OKIDATA
ML182P120cps
.
229
ML182lBMGraphicsComp ..
229
ML182S10"Carriage ..
279
ML83A, 15" Para. &Ser.
545
.
359
ML192P, 160cps
ML192lBMGraphicsComp ..
359
465
ML192S, 160cps.
579
ML193P, 160cps
.
ML193lBMGraphicsComp.
579
ML193S, 160cps.
599
ML84P, 200 cps.
~9
~9
ML84IBM
.
.
769
ML84S, 200 cps
STAR MICRDNICS
.. $ 239
SG·10, 120 cps, 2K buffer ..
SG·15, 120cps,2Kbuffer .....
389
369
SD·10, 160cps, 10" carriage .
SD·15, 160cps, Corr. Qual.
. 479
SB·lO Draft & NLQ 24 wire printhead 799
EPSON
LX80, 1oocps, 10" carriage ...
Call
Us
FX80 +,160 cps, 10" carriage. .
First
RX1oo, 1oocps, 15" carriage ..
FX100 +,160 cps, 15" carriage
For
LQ1500 Draft NLQ .
Lowest
SQ2ooo, All New. . . . . . . . . . . . . .. Prices
·We Are An Authorized Dealer
C.ITOH
Prowriter8510AP+, 120cps
$ 329
Prowriter8510SP, 180cps
399
Prowriter 111550 P, 15" 120 cps. . . .. 435
Prowriter II 1550BCD, 15" 120 cps.
499
525
1550 SP, 180 cps. . . . . . . . .
Starwriter F10·40PU, 40 cps. .
949
Printmaster F10-55PU, 55 cps
1029
DYNAX
DX15XL,20cps By Brother
$ 379
JUKI
6100, L.Q. 18 cps w/proportional spc.$ 379
6300.
689
TOSHIBA
P1340P
$ 595
P1340S
595
P351P,Fasterthan1351
1275
P351 PIS, Faster and More Versatile 1325
PANASONIC
1091 wlTractor, 120cps, 1 yr. war. .. $ 279
1092.
439
~9
1093.

HARD DISK DRIVES
RODIME
10 Meg w/Conl., 1 yr. warr
SEAGATE
10 Meg w/Conl., 1 yr. warr..
ALPHA OMEGA
10 Meg w/Controller Card
2OMegw/ControilerCard ..
33 Meg w/Controlier Card _

$ 650
. .. $ 679

.... $ 699

1099
1395

DISK DRIVES
TANDON
TM1OQ.2 for IBM PC .
. ... $ 95
QUME
V, Hl.dsldd360K, 100% IBMComp... $ 85
TEAC
55B Double Sided 360K
. $ 99
Quad Density .
159

Drives For Apple & Franklin
MICRO-SCI
A·2
A.5C for IIc wlcable .
A.5 V, height for liE.
Controller Add

$ 169
179
189
55

PRINTER
ACCESSORIES

DISPLAY MONITORS

ORANGE MICRO
Grappler + ...
$ 85
Buffered Grappler +, 16Kexp.84K. 155
TOSHIBA
Bi·DirectlonaITrac.1351/351 ... $ 149/155
FontDiskforDown loading P1351 .
50
MICROTEK
Dumpling GX (same as Grappler +) $ 69
135
Dumpling GX w/16K buffer.
147
Dumpling GX wl32K buffer.
Additional Buffering 16K
12
FOURTH DIMENSION
Par.Card&CableforApple.
..$ 47
OKIDATA
Plug and Play for IBM
$ 49
Tractorfor82A&92
49
JUKI
Bi·Dlrec. Tractor for 6100/6300 .$ 1251135
Serial Interface .
65
CABLES
IBM PC to Parallel Printer
$ 18
Serial Cable. . . . . . . . . . .
18
Centronics M/M or MIF .
18

QUADRAM
Amber chrome IBM compatible .... $ 165
AMDEK
V300G .
.
$ 125
V300A
135
159
V310A for IBM PC . . . . . . . .
Color 500 Color Composite
339
429
Color 600 RGB Hi-Res. . .
Color710SuperHi-Res.
545
TAXAN
.. $
IBM Green Monochrome #121
IBM Amber Monochrome #122 ..
RGB IBM w/Cable RGB Compo ..
RGBSuperHI·Res.#415.
RGB Super Hi-Res. #440 Best Buy.
RGB/Comp. Med. Res. #210 .
PRINCETON GRAPHICS
HX-12forusewithlBMPC
Max12EAmberforlBM
SR 12Super Hi-Res.
Scan Doubler

$ 445
179
565
185

X-TRON
AG·12, 1ooox450Hi·Resw/tll.swvl.$ 130
AA-12,1ooox450Hi·Resw/tlt.swvl.. 135

rIHC~HA~I\,':R

SPECIALS! !

IBM PC

COMPAQ DESK TOP

• 256K 01 Memory
• Two 'h Height Drives
• Color Graphics Card
• Taxan Green Monitor

• One Drive
• 256K 01 Memory w/Par. Port
• 10 Meg Hard Disk
• Taxan Green or Amber

$1750

$2450

IBM PC XT

129
139
429
393
499
259

• 256K 01 Memory

COMPAQ DESK TOP

• One IBM Floppy
• 10 Meg. Hard Disk
• Color Card
• Taxan #425 RGB Hi·Res &
Compo Gr.

• 640K 01 Memory
• Two Disk Drives
• 10 Meg Hard Disk
• Taxan Green or Amber
• Epson LX80 w/Cable

$3190

$2995

SOFTWARE

PRINTER SWITCH BOX

IBM PC ACCESSORIES
69
69
269
79
120
185
14
389
199
239
349

VUTEK 12 yr. war.l
Vutek· CPS Board, RGB & Composite
w/Par. &Ser. Ports, 2 Yr. War
$ 239
Color Card (Herc. comp.) wi Para. ..
159
MonographicCard(Herc.comp.).
269
AST RESEARCH
........... $ 239
Six Pak + w/84K
49
Game Port.
KEYTRONICS
KB5151
$ 179
MICROTEK
Monochrome Text Par. & Ser
$ 185
Color Graphics Card 165
TECHMAR
PC Mate84Kexp. t0256K
$ 99
PC Mate Mem. Brd. w/256K Installed 175

69
37
75

~I~:a~~::~xtended60 col. card

forAppiellEw/64K
80 col. card for Apple II & II +

$ 124
139

ADVANCED LOGIC SYSTEMS
.
$ 119
APPLE
SuperSeriaICard
..... $ 135
ASTAR

Z Engine 2.2.

RF Modulator
MICRO-SCI
64K,80Col. Card.

.

.... $

17

$

85

We Stock What We Sell! !
IF YOU SEE IT ADVERTISED FOR LESS, CALL
COMPUTER CDNNECTIDN RRST FDR LDWESTQUOTE!
MAIL ORDER:

We accept VISA. MII.tarCard, COD
\:/der.:itJ. C.rtified Chock. or

17121 S. Central Avenue, Unit L c':'~~1KJ":'===.il
Carson, California 90746
to bock order. Colifomio Roo. odd
[ "ISA
~\
r,

•..

NO SURCHARGE FOR CREDIT CAADB

Inquiry 94

EXPONENT
Centronics Two Switch
Centronics Four Switch
Serial Two Switch.

. _... $

84
110
75

MODEMS
ANCHOR
MarkXII
_ .
Volksmodem XII
Anchor Express ..
HAYES MICRO
300 Baud Smart Modem.
1200 Baud Smart Modem.
12ooBforlBM PCw/SM II.
2400 Baud Modem ...
Micro Modem liE.
Chronograph
.
300 For Apple IIc w/Sftwr .

.$ 219
185
Call
..$ 189
389
379
645
259
189
Call

DISKETTES

APPLE & FRANKLIN ACCESSORIES
ACCESSORIES
Kensington System Saver. . .. . .. $
Fan for Apple II & liE wlsurge .
MI.CROTEK
Senallnterface.
. ... $

1

LOTUS DEVELOPMENT CORP.
Lotus 1·2-3
$ 295
Symphony
_. .
437
ASHTON TATE
DBasell
$ 329
o Base III
.. 419

"THE COMPANY THAT DELIVERS"
IBM
IBM Dos 3.0
$
Tech Ref. for Dos 2.1 or 3.0
PARADISE
.. $
ModularGraphicsCard
ModuleA
Module B . .
5-Pak
64K MEMORY UPGRADE
84K(9chips)200ns
$
PERSYST BOARD
Bob Hi-Res Display Adaptor
$
QUADRAM
Quad Color 1 Board
$
Exp. Quadboard wl64K &Game Port·
Quadlink 3000 Run Apple sft on IBM

PERSONAL SYSTEMS

APPLE
Professional Sys Incl Apple liE w/128K &
80 col ,tilt mon ,duodlskw/con'tklt $1345
Apple IIc lightweight Portable . . Call
IBM
IBM PC Barewlcont & keyboard
$1345
IBM PC64K, 1 Dnve
1475
1599
IBM PC, 2 Dnveswl256K .
2795
IBM XT, 10 Meg., 360K Dr. w/256 .
IBM XT Bare w1256K & IBM Floppy .. 2095
c.lI About All "AT" S ~
SANYO
MBC550-2w/1320KDrive&sftwr.. _$ 750
MBC 555-2 w/2 320K Drives &
more software.
990
Portable
.
Call
Serial Port forSanyo .
79
COMPAQ
.. _.$1975
256K, w/2· 320K Drives
1725
Desk Top Model 1
Desk Top Model 2
2150
.
Desk Top Model 3
3795
DeskTopModel4 ..
4495
WYSE
1100-1 Incl. 256K wltwo 360K Drives, 1 par
&2ser. ports
$1399
1100·2 incl.10 meg, 1 floppy, 256K, 1 par. &
2 ser. ports
_.. 2599
'Wyse Monitors & Exp. Chasis Available

6Y.% &81. . T••• All return. aNt
.ubjoc:tto.15% rootoekingchorgo
manager within 10 d8ye. Priee.

.nd must be authorized by Bore

~~'= :~~':=~C8.

PC DISKETTES
SgI.lDbl.(Boxof10)...
..$ 16
Dbl.lDbl. (Box of 10).
.....
18
COMPUTER CONNECTION
Dbl.lDbl. (Box of 10). . . . . . . . .. . .. $ 16
Sgl.lDbl. w/Disk Container (1 0) .
20
Dbl./Dbl. wlDisk Container.
20
Bulk50&Up- Dbl.lDbl. .... . .1.35ea.
5 yr. warranty

ORDER LINE
(800) 732-0304
[Outside California]

[213] 635-2B09
(Inside California]

Mon.-Fri. 7 8.m. to 6 p.m.
s.turday 11 •. m. to 3 p.m.

CUSTOMER SERVICE:
[213] 635-5065
Mon.·Fri. 9 8.m. to 3 p.m.

JULY 1985 • BY T E

429

VT100 $150·
* plus your

pc, jr, XT, AT or compatible

Design a real system
model by simulation I
TUTSIM allows you the
power to model, conduct experiments, eval
uate strategies and
much more.
• Control and
Servo Systems
• Robotics
• Fluid Dynamics
• Batch Chemical Processes
• Biological Processes
• Thermodynamics

KEA SYSTEMS LTD.
#412 - 2150 W. Broadway
Vancouver, B.C. CANADA V6K 4L9
Support (604) 732-7411

Write or call for more Information.

For the IBM PC's and other micros.
Short form 529.95

•

I nquiry

n

Orders Toll Free (800) 663-8702

/~bY

200 California Ave .. #214

Palo Alto. CA 94306
(4151 325-4800

36

Inquiry 381

Inquiry 385

0" -> WINDOWS (for C)
OH->WINDOWS is a complete program

library of window presentation and manipulation functions for use in C programs.
Over 60 powerful primitives available 10 creale.

fill. mow. save and print windows with single
calls as simpl" as using Prinrf and Scant
Full color conlral and conversion for B&W
display~

65 windows on four pages

Derailed manual which fully describes all of the
available functions (examples provided)
Runs on IBM. PC. XT. AT and all Compaq
models under 005.1.1. 2.X. and 3.0
Minimum system overhead (4K-IOK bytes)
Works with Microsoft. Lanice. and C86
compilers.

$ 74.95

IVisa. MC accepled)

Demo available $5.00
Call or Write

Soffron, Inc.
109 E. Scenic Dr.
Pass Christian. MS 39571

(800) 824-3609

SAVE TIME AND MONEY WITH
LOW COST PI·SWITCH BOXES.

~
~

~
a

·One Year Warrantee. COD. VISA, MlC.
·Shipping UPS 52.OOIea. AIR $4.OOIea.
~

Q

~ lin

CAB Concepts
Inquiry

Inquiry 321

Starting at $59.95

·Quickly shares your computer among
multiple terminals, printers, moderns, etc.
with just a flick of the wrisl.
.Compact black & beige aluminum
enclosure features a high quality rotary
switch with rear mounted connectors.
·Serial RS-232 Models have fern. 2!;-Pin Conn.
(lines 1-7 & 20)
PHl2·S Iwl1ches 2 to 1
.•. , ... _.. $59.95
P\.()3.S Iwltchel 3 to 1 . .
. . 79.95
P~Slwltches5tol
109.95
• Paraliel models have fem. 3&Pin cent. conn.
PI-02-P .wltc
2to 1
94.95
PI-()4.P swltc"'s 4 to 1 . . .
. . 154_95
-Dealers, schools & custom inquiries welcome.

Developed by

7301 NW 41 SI.
MIAMI, FL 33166
(305) 592·6092

TIRED OF WAITING
FOR SERVICE AND PRICE?
9 out of 10 SURVEYED
DISK BUYERS PREFERRED
NORTH HILLS
#1 IN SERVICE AND PRICE
1-800-328-3472

-

tTED.

$549

00 ' F.O.B. SANTA ANA

-CALIFORNIA RESIDENTS ADO 6'\> SALES TAX

PC HORIZONS, INC.
1701 E. Edinger, Ste. A6, Santa Ana, CA 92680

(714) 953-5396

Inquiry 270

Created at MIT In 1966. ELIZA has become the workfs most celebrated
at1itlCllIllntelitgence demonstration program ELIZA 1$ a non-dlrecllve
psychOtheraPist whO analyzes each slatement as you type it In and then
responds wllh her own commenl or Quesllon-and her remarks are
olten amaZingly appropriate'
DeSigned 10 run on a large mamframe. ELIZA has neve.- belOf"e been
available to personal computer users except In greatly strlooed down
1o'e1"$1On$ lackll'lQ Ihe sophlshcallon whICh made the original program SO

lase,naltng

new mICrocomputer verSIOn posseSSing lhe FULL POWer and
nI"98 oj ellpresslon 01 the onglnal IS being ottered allhe Introductory
prlC8 01 only $25 And II you want 10 lind oul how she does IIIOf teach
her 10 do morel. we Will Include lhe complete SOURCE PROGRAM fOf
only 520 addilional
Now. OUf

Qr-der your copy 01 ELIZA loday and you·U never again wonder how to
resPOnd when you hear someone say. OKay. leI's see what Ihls compuler of yours can actually dol
ELIZA IS AVAILABLE IN THE FOLLOWING FORMATS:
1 5 Inch diSk lor Ihe 48K Aoole II. II Plus. lie Of lie
525 tor PrOlecled Yerslon-545 101" Applesolt Source VerSion
2 5 Inch disk lor the 64K IBM Personal Computer
$25 lor Protecled VerslOn-U5 fOf IBM Disk BASIC Source VersIOn
3 5 Inch disk Of tape easselle for the Commodof"e 64 (speclly whICh)
$25 lor Prolected VerSlOn-U5IOf C-&4 BASIC Source verSion
4 Standard 8 Inch Single denSity disk lor all CP/M based compulers
525 lor ELIZA COM-S45 With Microsoft BAS1C-eo Source
5 5l' mch disk lor mOSI CP/M based comouters (SPecify computer)
$25 lor ELIZA COM-545 With Microsoft BASIC-80 Source
Please add $2 00 shlppmg and handhng to all OI"ders
(Calilorma reSidents please add 6'\ sales tax)

ARTIFICIAL INTELLIGENCE RESEARCH GROUP

CIC
...-..

DISKS

LIFETIME WARRANTY

lillllllllllllllllll lllllll

CONVERSE ~~0~ COMPUTER
AT LASTI A FUll IMPLEMENTATION oj the ongmal ELIZA program IS
microcomputer'

now ava,lable 10 run on your

921 No"" "Joli. A,enue. Oepl. B ~.~.
Los AnQeles. CA 90046

12131656·7368 (213)654-221.

Me.

VISA and checks a«:epted

Inquiry 40

310

maxell

OE~LER INO

Micro Modules

ZSTEMpc-YT100 Smart Terminal Emulator
132-col. by windowing - no addit. hardware
Double High Double Wide Characters
Full VT100 line graphics. Smoolh scrolling
2-way file transfers incl. XMDDEM and KERMIT
Full keyboard softkeysiMACROS
Speeds to 38.4KB. High Throughpul
Color/graphics, monochrome & EGA support
International Font Support
Single Key DOS Access
ZSTEMpc-YT100 $150. ZSTEMpc-D200 $125.
30 day money back guarantee. MCNISA.

TUTSIM models:

~~~llfi@@]

6800/6809

Formatted and hard sectored disks
in stock-Dealer inquiries invited_
COD, VISA, MASTERCARD
All orders shipped within 24 hrs.

JL4N{

FOR THE BEST OF US.

THE

CYPHER'~
A COMPLETE 68000 & ZBOA
SINGLE BOARD COMPUTER SYSTEM
WITH ULTRA-HIGH·RES GRAPHICS!!
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NORTH HILLS CORP.
INTERNATIONAL
3564 Rolling View Dr.
White Bear Lake, MN. 55110
MN. call collect-612-770-0485
Inquiry 252

Computer Systems

Floppy Disk Drives

Please call w/ your System Requirements so that we may
quote the configuration that best fits your needs.
CROMEMCO 10MHz 68000 UNIX-5 Systems
$13,849
CS-lOPH50X20E 2Mb ECC RAM 50Mb HD.
INTERCONTINENTAl MICRO SYSTEMS 12 User HiSpeed 16 Bit System. Includes 1Mb Automatic Ca.che
Buffer, Dual 8" Floppies, 25Mb Fixed and 25Mb
Removable Hard Disk (Complete Back-Up in 5-Min.)
256K Ram Per User, Tu,bodos 1.41, NewWord Word
Processor, w/Spelling Checker & Merge Print $18,995
$1,595
MORROW MD3, MDTlO & HRI5-XL Printer
$2,125
MORROW MD5, MDTlO & HRI5-XL Printer
$2,295
MORROW MOIl, MDTlO & HRI5-XL Printer
MORROW PIVO T I & 1/1.1.5 LB Portable W/4 HR Battery
IBM Compatability, Expansion Capability, SiW & More
Ce. For Our Dual Dri•• Lumlcon Screen Sp.cle.
MOTOROLA 16 User MEGA FRAME with Parallel
CAlL
Processing, UNIX System 5 & VAX 750 PWR.
PC-100 S-100's PC COMPA T. with DuaI5V."DRVS.• P,S
& G Ports, Clock-Cal/Batt. 8 Slots, Mono. Video CTRL,
256K RAM, MS-DOS 2.1 & NewWord Word Proc. MergeW/10Mb H.D. $1,749
Print & Spell Check $1,299
VIASYN 816/C-H40 w/ 5Yo"x8" FLPY'S
$8,795
$5,395
V1ASYN 816/10-H40 w/ Two 5V." FLPY'S
CALL FOR OTHER SYSTEM CONFIGURA TlONS
ZENITH ISO-PC COMPA TlBLE SEE PAGE
397

MITSUBISHI 2894 STD. HT. 8" DSDD
MITSUBISHI 2895 HALF HT. 8" DSDD
MITSUBISHI 4853 HALF HT. 5V." 96TPI DSDD
TANDON 100-2A IBM-PC Compatible
TEAC FD55B & MITSUBISHI 4851 5Yo" 'hHT.

S-100 Bus Boards
If you purchesed before ceiling us, you probably paid
too much! We stock ACKERMAN DIGITAL, ADVANCED
DIGITAL, CCS, COMPVPRO/VIASYN, CROMEMCO,
ELECTROLOGICS, HUDSON, INTE.RCONTlNEHTAL
MICRO SYSTEM, KONAN, MORROW, MULLEN
COMPUTER, NORTH STAR, PICKLES • TROUT,
SYNTECH DAT~, TARBELL, TECMAR, TRANSEND
A Few Of This Month's SPECIALS Are:
COMPUPRONIASYN RAM 22, 256K STATIC
$779
COMPUPRONIASYN RAM 23, 128K STATIC
$415
DUAL NEW BOARD SPECIALS
CAlL
MACROTECH 256-ST STATIC RAM
,$850
MACROTECH 512-ST STATIC RAM
$1,850
MACROTEcH ADIT-4 From 4 to 16 INTELLIGENT
SERIAL I/O Board
.
FROM $899
MACROTECH MI-286 B0286/ZBOH DUAL PROC. $799
MACROTECH MSR-1/1Mb DYNAMIC RAM
$1,185
SY.NTECH DATA SYI - 40'\10 OFF PRESENT STOCK

PC-Slave Boards
ADVANCED DIGITAL PC-SLAVE W/256K, 8 MHz 8088
CPU, 2 SPorts, RTNX SiW-For Multi-User PC
$595
ALLOY PC-SLA VE/16 256K to 768K RAM
CAlL

f,)C-Multifunction Boards
We Have a Good,Selection of Multifunction and Memory

aoards for PC, XT, AT, JR, AT & T, and PC Portables
$210
STB BIG BYTE 384K
STB GRANDE BYTE/PC-A T 2.5Mb
$789
$859
STB RIO GRANDE/PC-A T 1.5Mb, 2 S, P, & G
$299
STB RIO PLUS I//PC & XT 384K
$220
TECMAR CAPTAIN 384K wlTreasure Chest
TECMAR JR. CAPTAIN 128K wlTreasure Chest $289
$875
TECMAR EXPANSION CHASSIS With 8 Slots
TECMAR MAESTRO 2.5Mb
$895
TECMAR WAVE 256K Fits XT Short Slot
$209

PC-Video/Graphics Boards
STB GRAPHICS PLUS 1/ W/ Para/. PRT Port
STB MONO PLUS 1/ w/ Para I. PRT. Port
STB.sUPER RES 400 16 Color Hi-Res
TECMAR GRAPHICS MASTER 16 Color Hi-Res.
TECMAR GRAPHICS TENDER RGB/PRT. PORT

$240
$155
$359
$439
$189

PC';Sclentlflc/lndustrlal Boards
TECMAR BASE BOARD 96 Digital I/O Lines
$219
$249
TECMAR DADIO D to A Up to 24 Devices
TECMAR E+EEPROM PROGRAMMER/READER $319
TECMAR E+EEPROM EXPANSION 192K Ext.
$379
TECMAR E+EEPROM SOFTWARE
$85
$249
TECMAR IEEE-488 Board
TECMAR LABMASTER w/ TM40 PGL Option
$885
TECMAR VIDEO VAN GOGH with Software to Digitize
TV Images
$275

PC-Data

Securl~

WESTERN DiGITAL WD200 w/ Incrypt-Decrypt SIW Absolute Security For Stored or Transmitted Files. Can
$139
Be User Transparent & Automatic.

FULL DEALER SUPPORt
VISIT ,QUR SHOWROOM
HR$. 8:30 AM - 5:00 . . M-F

$395
$389
139
$115
595

GILTRONIX MANUAL ANDAUTOMA TIC SWITCHiNG
UNITS to Fit ali of Your SHARED Printer, Terminal,
Modem, and Other Peripheral Needs.
From.$79
$489
INTERCONT. MICRO SYS, L"'N-PC w/o RAM
$359
INTERCONT. MICRO SYSTEMS LANS-l00

Hard Olsk Subsystems

Software

ALLOY, AMCODYNE, MAXTOR, MICR.OPOLIS,
MITSUBISHI, QUANTUM, RODIME, TANDON erid
TEAC Drives.
SEE PAGE
86

We Have Access to all Well Known Brands - ORDER
CORRECTLY -- SOFTWARE IS NOT RETURNABLEt

Modems
HAYES SMART MODEM 1200, RS-232
$449
HAYES SMART MODEM 2400, Universal
$889
PRENTICE POPCOM w/ PFS Access CISO/XI50 $315
PROMETHEUS PROMODEM .1200 Hayes Compatible
w/ Built-In PWR Supply-RS232 Stand Alone Unit $289
OPTIONS FOR PROMODEM 1200 ARE:
$75
OPTION: PROCESSOR
OPTION: 64K MEMORY
$35
OPTION: ALPHANUMERIC DISPLA Y
$79
PROMETHEUS 1200A Apple 1I,1I+,lIe Cardw/Terminal
Software in ROM
$285
PROMETHIOUS 1200 B/PC w/ PROCOM SiW
$285
$329
PROMETHEUS 1200M MAC-PAC w/ Software
U.S. ROBOTICS PASSWORD 1200
CAlL
U.S. ROBOTICS AUTO DIAL 212A
CAlL
U.S. ROBOTICS S-100 BOARD 300/1200
$295
U.S. ROBOTICS PC MOPEM W/Telpac Software $249
U.S. ROBOTICS PC-MODEM With Clock-Cal./Battery,
$459
Printer PorI, 256K & Telpac

Monitors & Terminals
TATUNG CM-1322 640X2OO RGB-SATISFACTION
GUAR. It Puts Competition to Shame!
5395
TATUNG CM-1360 640X200 RGB W/GRN & AMB
Switch PLEASE ASK ABOUT OUR "HOT SPARES"
LOANER POLICY .
$419
TATUNG CM-1370 72OX4BO RGB w/GRN Swilch Long
Persist Phos. Works wi STB'. SUPER RES 400 $499
TATUNG MM-1222G/A Hi-Res 12"TTL(IBM) $119/125
TATUNG DM-12VLG/A Hi-Res 12" Compos. '11./125
TAXAN MONITORS
·Ce. for Low Prlc••
TECMAR 640X480 RGB,GRN SwitCtl Long Phos $511
ZENITH ZVM123A (GRN) 122A (AMB)
$85/$81
ZENITH ZVM135 HI-RES RGB w/ Green Switch $449
CAlL
KIMTRON KT-7/PC Emulating Terminal
LIBERTY TERMINALS wlVarlable Scrolling, Green,
Amber,.14"" DEC Compatibility EXtra Pages of Memory,
and Graphics Options in Stock at Unbeatable Prices.
LINK 125 VfYSE50 Compat. 14" GRN or AMB
CALL
LINK 125/PC w/PC Emulating Video & Keybd
CAlL
WYSE SO/75 TERMINALS In Stock
$489/$839
ZENITH Z29/Z49 TERMINALS
$819/$849

Printers & Plotters
BROTHER HR-l0 12CPS Daisy w/ TRAC., sap $2119
BROTHER HR-15-XL 17CPS Daisywheel S or P $359
$899
BROTHER HR-35 36 CPS Daisywheel S or P
$195
BROTHER MI009 50CPS Dot Matrix 6.6 Lbs.
CITIZEN MSP-25 200/50 CPS 15" ULTRA QUIET $599
COMREX 425 420 CPS DATA to 107CPS NLQ CAlL
EPSON LX80, RX100+, FX80+, FX100+,LQI500 CALL
HOUSTON INST. PLOTTERS & DIGITIZERS
CALL
NEC DA TASOUTH DIABLO Available Upon Request
OKIDATA New 182 Quiet 120 CPS & 60 CPS
CALL
We Also Stock OKIDATA 92, 93 & Accessories CALL
TEXAS INSTRUMENTS 800 SERIES
CALL

Printer Buffers
JOHNATHON FREEMAN UPB 64K FORMERLY TTX In
and/or Out Serial and/or Parallel
$189
PRACTICAL PERIPH. MICROBUFFER 64K
CAlL

Testing Devices & Softwar,
DATACOM TRI-STA TE RS232 V.24 Breakout
$175
DYSAN Floppy Analyzers
CAlL
FLUKE 77 DVM w/ Holster
$119
RID-DYMEK FLPY DRV DIAGNOSTIC DISKETTE $25

Accounting
CORE SOFTWARE'S FASTRAK: A DATA FLEX
Application for all Your Accounting Needs Supporting
All Popular Networks & Operating Systems
CALL

Spreadsheets & Integrated Pkgs.
AStlTON-TATE Framework
LOTUS 1-2-3/SYMPHONY
MOBS Know/edgeman
MICROSOFT Multiplan
PFS Plan
SORCIM Supercalc-3 Better Than 1-2-3!!!

CALL
$299/$429
$319
$129
CALL
$209

Operating Systems & Utilities
BORLAND SideKick Windows & Calculator
CAlL
COMPUP~O/lIIASYNCPM
;'1 Aflordeble Pricee
CROMEMCO COMPLETE LINE at GOOD ECONOMIES
DIGITAL RESEARCH
Complete Line up to 35% 011

Language And Tools.
BD·SOFTWARE "C" Compiler 8" SS SD 8 BIT
$95
COMPUTER INNOVATIONS C-B6 "C" Compiler 5299
$150/$120
COMPUVIEW Vedit-86IVedit-MSDOS
DIGITAL RESEARCH Most Products in Slock
CAlL
LATnCE "C" Compiler (Ask About Options)
$299
MICROSOFT Gomplete Line
CAlL

D.ata Base Managers
ASHTON-TATE dBase 1/ & 1/1
OAT'" ACCESS Dalaflex Multi-User
PFS F:ile/Report
'

$275/$375
BEST PRICE
CALL

Graphics And .CAD
DIGITAL RESEARCH DR. GRAPH AND DRAW $199
MICROPRO CHARTSTAR
CALL
PFS Graph
CALL
VECT"IX Graphics Systems Utilize 9 Bit Planes and
have 384K RAM to (')perate Independently of Host Video
Controller and RAM Memory
.
VECTRIX VX/PCA 512 Colors/Pallette of 4,096 51,995
VECTRIX VX384A Stand Alone RS23~ Co-proc. $3,395
VECTRIX VXI301 13" RGB Analog Monitor
$1,295
VE~TRIX VXI901 19" RGB Analog Monitor.
CALL
VECTRIX VX/PCB 512 Col./Pall. of 16,800,000 $2,595
$895
VECTRIX VXTB 11"X11" Graphics Tablet

Communications
MYCROFT LABS MITE AND MITE PLUS
MicROSTUF CROSS TALK XVI
PFS Access

From $79
$98

CALL

Wo.rd Processors.
MICROPRO WORDSTAR, Etc.
CALL
$129
NEWSTAR NEWWORD w/ Money Back Guar.
OASIS THE WORD PLUS Spell Check, CP/M86 $89
PFS WRITE/PROOF
CALL/CAlL

Power Solutions
SAFT SPS1000VA/SINE 1mSEC Switch
CALL
SOLA MINI UPS 750 Watt Sine Wave HIGH INRUSH
(4S00 Walt) 100% Bait. Op. w/o Switch-Over
CALL
TRIPPLITE BC-425-FC 425 Walts 15-20 Minutes $441
TRIPPLITE ISOBAR Line Suppressor-Filters from $40
TRIPPLITE SB-looo Watt w/BO Amp/Hr. Battery $895

Mainframe & Drive Enclosures

Diskettes & Cartridges

INTEGRAND 1100 7 Slots and 2 X 8" Drives
$475
$189
JMR lH5 5W' H.D. Cabinet
MESA POWER SYSTEMS 5401 5V." Hard Disk
$209
MICROWARE 511001 Dual Hor. 'h HI. 5W' FLPY $75
PARA OYNAMICS 3820S PRONTO
$1,150

3M TAPE CARTRIDGES 300XL & 600A in Stock$29.95
Low Prices From $19.50
DYSAN DISKETTES
DYSAN Hard Disk Cartridges 5'/,,' & 8"
$99/$150
Low Prlc.. From $18.50
FUJI FILM FLOPPY DISKS

We Have Some 01 the lOWEST PRICES in the Nation!!
64K, 258K, 8087 • 80287
CALL

Chips

~l~~ftt\

SPECIAL DISKmE OFFER
Verbatim Datalife Disks have 6 datashielding improvements for greater
disk durability and longer data life.
PLUSI If you call, write, or utilize
reader service in response to this
ad-we'll send you our full-range
catalog of computer supplies with
Special Offers good for further savings on Verbatim diskettes and
many other quality products.
Call or write for our discount catalog.

LYSIN COMPUTER SYSTEMS
125D-e Rankin Dr., Troy, MI 48083
Phone: (3131 589·3440
DATALIFE • THE NAME IS THE PROMISE
THE WARRANTY IS THE PROOF

One-of-A-kind Data
Management Program
De~e~d Especially
:J for You.
TM

I.B.M. Compatible
Glse
S 65.00
Mothtrf""ml (256K RAM space,
RAM not included)
2SO.oo
Color C"phic MDplrr
150.00
Fluppy DisJ: Drivrr ConJrollrr GIrd
75.00
Plotttr (4 colors)
495.00
Computtr (2 DD Drivers, Color C,.phic MDplrr;
256K RAM Use, Kty/nlrd ,nd US W!'rKLYr Supply) 1,500.00
Kty/nlrd
moo
APPLE Compatible
40.00
Z80 GIrd
80 Column GIrd
50.00
I.e. T/SIrr
125.00
PIli Writrr GIrd
299.00
220.00
C"phic Pad GIrd (includrs g"phic prog7lIm)
Prom 8200 Prog,.mmrr (FQS/ Universal Typr
Eprom & Prom Prog,.mmrrj
IiJr Eprom: m6-275U; 2516-255U; (No MDplrr Needed)
IiJr Prom: 63n, }lSn, l4Sn, 18Sn, 24Sn, 28Sn,
82Sn, 87Sn,
Include RS232 Interface
ICs Avall,ble
CALL NOW (312) 280-7610
Telex 280208 HFFMN INT eGO
0151. WANTED

HOFFMAN INT'L

$175.00

Chicago, Illinois 60611
Inquiry 170

STOP tl1lnklng aboul any olher programs
STOP wO"ylng about custom programming
START saving time and money
START being your own MASTER

• RS232 serial
• 8 Baud Rates

(800) 423-0020
Outside (800) 482-DATA
.

C.DA.INTERNATIONAl SOfTWARE CORP.

(818) 986-3233

• latched Outputs

• Compact 3}, )( .. ~ )( 11.

2734-C JoI'lnson Dr
Post Otlice Boll 3117

onl y

S

89..

HAYES 1200
, .. '1399
HAYES 12008
379
VOLKSMODEM 1200
189
ANCHOR MARK XII
225
MARK X 300
$ 99
PASSWORD 1200
'1229
COURIER 2400. . . . . . . . . .. 479
CERMETEK 1200......... 439
CERMETEK 1200PC .... ,. 349
CERMETEK 2400 . . . . . . . .. 489
CERMETEK SECURITY. .. 599

•

011.1('1

x

11' lj{'nllfl<..

)t D,lI.l A( I

Dealer Inquines InVited

85

UPS Snipping S3 00

Inquiry 140

::E

'U'':~I'1'

for A_.lnll E.p~..

A

LJ

To fix yourself, Guaranteed for 30
or for parts.
d.ys. May be new
Complete. but
or I efurb., depen·
known not
ding on avail.
workmg.
Exch!
Outright
Repair

Matn Board OS-l

$'9

$79

$159

Main Board Exec.

$159

$139

S299

Battery Pack. 40 Watt

-

-

$49

-

24000 Telegrdph ROdd
Sourhfleld. Michigan 48034 USA
1313) 352-2345
Inquiry 82

$79

.... I neludes board, cable, documentation & disk

5" CRT (Grn/White)

$9.95

$19

7" CRT (Amber)

S19

$49

$99

15" CRT. no case

-

-

S85

Drive Analog Card

$9.95

$29

$59

Drive Mechanism

-

$25

$59

Power Supply

$4.95

S2.

S29

Keyboard (No enclosJ

519

-

$99

$29

Shipping charged on all orders

Computer Parts Mart 415-493-5930
3200 Park Blvu * Palo Alto * CA 94306
Inquiry 403

CARe.klenl.6''101••

CALL (805) 658-7466 or 658·7467
For FAST Delivery

,'i" 'Un:IIUlI' ro. \ 1M o•.\h"..t:IN. J%

Double DenSity Kit"·

COn....elO' Opllon "000

Yenlura, California 93006

L]

As available only! Very limited quantity.

~:~:S~::C~~'?t~ ~;~~~,O~':H,Yh~~~~~:kr;;~;~:lt~~~ ~~~I~I~~

..c.--."a

71152

Inquiry 278

tr.nsler efficiency. Detailed document.tlon altows
simplified Installation. Order the Model 770 (5er/P.r) or
Model 775 (ParISer) Today!

J

·42..S1S•.

~

_ce:-~~~:.~1.ut Ad number 407
Cl~p:~~~~:": ::~~,::.:;;d~~~:~:u,l::~~'~l"u,~~~:~~I::rr~.~·r

Important:
Always call to
check avallabllity before
ordering.

series tonverters provide the misslnQ link. Based on the

'",;P;;;;;;;;;;;;=="'
l.
iQ£rtronic5

CMlTllDlJUAJ,
(AU ,
7101 N. ' - , 11·200,
... cMh . . ted.

Osborne

~fO~ge~w~~~:u;.;;t~~~;!r~~r~~C::SH~~I~~~~~.~el~go

ButlerPrOduCIS
Coming Soonl

..... it. '......an lin......

.A"lte-,... r.lK.

@J PC'S
UMITED
onms . .',

Telex 215666

• Multi-user Database!
• Powerful!
• Multiple Operating
System Compatibility!
• Attractive Dealer
Pricing!
• Full Dealer Support l

• Centronics Parallel
• Handshake Signals

_

Call for prices on other Macintosh products.

California

Inquiry 118

Convert What You Have
To What You Want!

512K
$1995

"'-- .::E

3535 Roundbotlom Rd. Cinli., OH 45244

600 N McClurg Ct. Ste. 309A

•-

~
t_~~

Inquiry 74

Inquiry 2 I 7

Macintosh'"

PAL, EPROM
PROGRAMMERS
&UV ERASERS
FROMS49.95

LOGICAL DEVICES INC.

'W~

R~bi'i'"

a;ul

e~,s~

u

0/ uIm.oa J~
SEE OUR AD ON PAGE 328

IimTJ
ORDER TOIJ..FREE

1-800-EEl-PROM
(1-800-331-7766)

Inquiry _215

Announcing 4New CollectorEdition

BYTE COVERS
The 4 Byte Cl1<ers shown below are the newest additions to Ihe CoUeclor Edition
B)'te CoI'er series. Each full color print is 11" x 14", including a Iv," border, and is
part of an edition stricti)' Untited to 1,000 prinlS. Each print is a faithfuJ reproduction
of the original Byte painting, printed on museum qualily acid free paper, and is
personaU)' inspected, signed and numbered b)' Ihe artist, Robert TInney. ACertificate of
Authenticity accompanies each print

#25

Computers and the Handicapped

#27

The Keys

postage & handling $3.00 (Overseas 58.(0)

TOTAL

10

#26

$30

Education

CoUecIOr Edition PrinlS are carefuU)' packaged flat to avoid bending, and are
shipped firsl class witltin one lI'eek of receipl of order. The price of each print is
$30. AU 4 prinlS are available for onl)' $100.
Other CoUector Edition B)'Ie CoI'ers are also available from Robert TInney.
Gr'dphics. For a color brochure, or 10 order one or more of the prinlS shown,
please check the appropriate box in the coupon below.

$30

Graduation Memories

#28

Simulation

530

$30

DaKa
COMPUTER
PRODUCTS.
Inc.
ORDER TOLL FREE

(800)
538-8800
(CALIFORNIA RESIDENTS)

(800)
848-8008

3.
STATIC RAMS
2101
2102
210Zl·4
2102l·2
2111
2112
2114
2114-25
2114l·4
2114L·3
211H·2
2147
5101
TI14044·4
TI14044·3
TI14044-2
lUll!

TII2016-20
Tn2016-15
TII2016·10
HI6116·4
HI6116-3
HI6116·2
HI6116lP-4
HI8116LP·3
HI6116lp·2
1-6132

HI6284p·15
HI6264lP-15
HI6264lp·12

256,4
IK,'
IK, I
IK,'
256,4
256,4
IK,4
IK,4
IK,4
IK,4
IK,4
4K,'
256,4
4K, I
4K "
4K,'
IK I!
ZK,8
2K I!
ZKI!
ZK,8
ZKI!
ZK,8
ZK,8
ZK,8
ZK,8
4K I!
SKI!
SKI!
SKI!

450..
450..
450..
250..
450..
450..
450..
250..
450..
300..
200..
55..
450..
450..
300..
200..
250..
200..
150..
100..
200..
150..
120..
200..
150..
120..
300..
150..
150..
120..

UO
.18
.Ii

1.28
2.U
2.28

.Ii

CIOI

CIOI
CIOI
CIOI
CIOI
CIOI
CIOI
CIOI
CIOI
CIOI

1.10
1.20
1.30
1.40
3.85
3.10
2.85
3.45
3.85
8.85
2.48
2.88
U8
2.48
2.88
5.48
2.i8
3.48
6.48
a15
7.85
8.15
10.85

DYNAMIC RAMS
"!l~!402?

UP0411
115280
IK4108
MM5211
4116-20
4116·15
4116-12
2118
4164-25
4164-20
4114-15
41256-ZO
41256-15

4K, I
4K, I
4K, I
SK, I
SK, I
16K, I
16K, I
'6K,'
16K, I
64K, I
64K, I
64K "
256, I
256"

250..
300..
300..
200..
250..
200..
150..
120..
150..
250..
200..
150..
200..
150..

1.45
1.85
1.85
.48
.48
.78
.Ii

51
5.
5.
5.

1.48
3.85
1.50
1.75
2.00
7.85
8.85

EPROMS
1702
2708
2758
2716
2716·1
TII2516
TII2716
TIm32
2732
2732 A-4
2732 A-35
2732 A
2732 A-2
2764
2764-25
2764-20
TI12564
ICI68764
ICI68766
27128-45
27126-30
27128·25
27256-25

256,8
1K,8
1K,8
ZK,8
ZK,8
ZK,8
ZK ,8
4K.8
4K,8
4K I!
4K I!
4K .8
4K .8
SK .8
SK ,8
8K, I
SK .8
8K18
8K18
16K18
16K18
16K18
3ZK ,8

,,,

450"
450..
450"
350..
450"
450..
450..
450..
450..
350..
250..
200..
450..
250..
200..
450..
450..
350..
250"
300..
250"
250..

5J

5,'
5,
5.
5,
2h
2h
2h
2h
5,
5,
5,
5,
5,
5.
5.
5.
5,
14,

3.85
2.48
5.80
2.85
3.85
3.85
6.15
3.85
3.85
3.85
3.85
5.85
8.85
4.25
4.15
7.85
i.i5
17.85
18.85
6.i5
8.85
10.85
24.85

.23
.24
.24
.24
.23
.24
.27
.26
.24
.34
.34
.44
.58
.34
.24
.28
.24
.26
.28
.34
.24
.26
.54
.34
.34
.24
.46
.74
.74
.74
.24
.28
.26
1.20
.38
.34
.38
.38
.41
.59
.68
.38
.54
.88
.54
.54
.74
.86
.38
.38
.38
.38
.38
.44
.71
2.85

7411125
7411128
7411132
7411133
7411138
74LSI37
7411138
74LS139
74LS145
74UI47
74LS148
74lS15!
74lS153
74LS154
74LS155
74U158
74lS157
74LS158
74LS180
74U161
74lS182
74LS183
74LSI64
74lS185
74LS188
74LSI68
74LS189
74LS170
74LS173
74um
74LS175
74U181
74LS189
74LS190
74LS191
HLS192
74LS193
74LSI94
74LS195
74U198
74LSI97
74U221
74LS240
74U241
74U242
7411243
74U244
74U245
7411247
74U248
74LS249
7411251
74LS253
74U257
7411258
74U259

.41
.41
.58
.58
.38
.96
.54
.54
1.15
2.45
1.30
.54
.54
1.85
.86
.86
.54
.58
.86
.64
.86
.64
.88
.94
1.90
1.70
1.70
1.45
.68
.54
.54
2.10
8.10
.86
.68
.78
.78
.68
.61
.78
.78
.86
.94
.96
.98
.98
1.25
1.45
.74
.96
.98
.58
.51
.51
.51
2.70

7411280
7411288
7411273
74U275
74U279
74lS260
7411263
7411290
7411293
74U295
74llm
7411299
7411323
7411324
7411352
7411353
7411383
7411364
7411365
7411368
74lI367
7411368
7411373
7411374
7411377
7411378
7411378
74U385
74U388
7411390
74U393
74um
74um
74U424
7411447
7411490
7411624
74U640
7411645
7411888
7411889
7411670
7411674
7411682
7411613
7411864
74U885
74lI886
7411689
74U763
81lS95
81U86
IIlI97
11lS86
25U2521
25112589

.58
.54
1.45
3.30
.48
1.95
.88
.86
.86
.96
.86
1.70
3.45
1.70
1.25
1.25
1.30
1.90
.46
.48
.44
.44
1.35
1.35
1.35
1.13
1.30
1.85
.44
1.15
1.15
1.15
1.45
2.90
.38
1.90
3.95
2.15
2.15
1.85
1.85
1.45
9.80
3.15
3.15
3.15
3.15
2.35
3.15
23.95
1.45
1.45
1.45
1.45
2.75
4.20

We will try to BEAT
All Competitor's Prices

CALL for Quote!
DISC CONTROLLERS
1691
1771
1791
1793
1795
1797
2143
2791
2793

8.90
IUD
22.90
22.90
22.90
22.90
8.90
38.10
38.90

2795
2797
8643
8272
186678
186877
IC3470
UP0785

38.10
38.10
33.90
IUD
22.90
22.90
4.10
19.90

CRT CONTROLLERS
8845
8647
88047
88845
7220
8275

11.90
10.90
23.90
IUD
38.90
26.90

cm027 . . . . ..
cm037 . . ..
om50
H048505
IC1372
TIS9918A

IUD
28.10
38.90
11.90
8.90
38.10

UV ERASERS
QUV-T8/1

APPLE ACCESSORIES

6500

74LSOO
741100
741101
741102
741103
741104
741105
741108
74U09
741110
74Ull
74U12
74U13
74U14
74U15
74U20
741121
741122
741128
74l1l7
741128
741130
74LS32
74U33
74U37
74LS38
74LS40
74LS42
74LS47
74U48
74U49
741151
74U54
741155
74U83
74U73
74LS74
74U75
7m78
741178
74U83
741165
74U86
74U90
741191
74U92
741193
741195
74lS86
74U107
7411109
7411112
7411113
7411114
7411122
7411123
74U124

$49.95

ECONOMY Model
;;as

• Erases 15 EPROMS In 20 minutes
• Plastic Enclosure

6500 A

6500

5.90
4.90 6502A. .
5.90
6.90 8520A . . .
9.90
8.90 6522A . .
.. 10.90
9.90 6532A
4.30 6545A... .. ... 12.90
10.90
4.90 655lA
9.90
6500 8
9.90
7.90
9.90 65028. . . .

6502
6504
6505
6507
6520
6522
6532
6545
6551

6800
68800

1 MHz
6800
6802
6803
8808
6809E.
6809 .. ..
6810
..
6820
6821
6828
..
6840 .........
6843
..
6844
6845
6847
...
6850
6852
8860
6862
6875
6880
6883
...

2.90
7.90
17.90
12.90
8.90
8.80
2.80
4.30
2.80
13.90
11.90
33.90
24.90
11.90
IUD
2.90
5.90
7.90
10.90
8.90
1.90
21.90

2 MHz
88800
9.90
68802.. .... 11.90
88609..
.. 11.90
68809E
. 11.90
68110 ...
5.90
68821
5.90
68840
.. IUD
68845
18.90
88850
5.90

68000
88000·8
88047
68488
68652
68861
68764
68786

34.10
23.90
IUD
. IUD
8.90
17.95
19.95

8000
8031
IUD
8036
5.90
8038
UO
INS-8080
16.90
INS·8073
.. 29.90
8080A. . .. .. ... 3.90
8085 ......
4.10
8085A·2 . . . .. . 11.90
8088 ......... 24.10
8087·315 IHd .. 124.15
8087-2 181Hd .. 1U9.95
8088
....... 19.90
8089
SUO

8100
8131
8155 .....
8155·2....
8158 ..
8185
8185-2

8200
8202
8203
8205
8212
8214
8216
8224
8228
8228
8237
8237·5
8238
8243
8250
8251
8251A

2.90
6.90
7.90
8.90
28.90
38.90

8253.. .. .. ....
8253·5 . . . . . . ..
8255
8255·5
8257. . . . . . . . ..
8257-5 .. .. .
8259. .. .. .
8259·5 . .. ..
8271
8272
8274
8275
8279. .. .. ..
8279-5 . .. ..
8262.. . . .. .. ..
8283. .. .. ..
8284..
8288.. .. .. .. .
8267.. .. .. .. ..
8288
8289
8292

8.90
7.90
4,46
4.10
7.90
8.10
5.90
6.90
89.10
IUD
28.10
28.10
6.90
7.90
8.45
8.45
4.10
6.45
8.45
12.90
44.10
12.90

8300
8303
23.90 6304
38.10 8307
2.90 8308
1.75 8310
3.75 8311
1.75
2.20
1.75
3.45 6741
12.90 8748
IUD 8749
4.45 8755
4.45
80000
9.90
3.90 80186·6
. 4.45 80188

2.90
1.90
2.90
2.90
3.90
3.90

99.10
89.90

Z-80
Z-80
lBO·CPU
.
lBO-CTC
..
Z80·0ART
.
Z80·01A..
.
Z80·PIO
..
Z80·11010
.
lBO·IIO/1
.
lBO·SlO/2 .
Z80·Sl019
.

1.95
1.95
8.95
7.96
1.95
8.95

:::~

Z80A·OIA
Z80HI0
Z80A·II010
Z80A·IIO/l
Z8U·SlOI2
Z80A-SlOI9

.
.
.
.
.
.

Z·80 8

8.95 lB08-CPU
lBOB-CTC
Z808-P10
Z808·0ART
Z80811010
Z80 11012

.
.
US
18.95
28.95
28.95

Piralill Prlntlr Clrd . . . . . . .. 49.95
aD-Col. cud for Apple 11+
149.95
aD-Col. card for A"le lie
129.95
Dokay aO-Colum. for lie
69.95
Serial Card (commu.lcatlon) . .. 69.95
Clock Calendar card. . . . . . . .. 79.95
CoolI.g Fin
38.95
Po.er Supply
69.95
Joystick
29.95
Joysllck Adapter Apple lie
14.95
RF Modulator
13.95
Disk Drive Full Height
169.95
Disk Drlve'lz Height
169.95
Controller Card
, 49.95
Apple Paddlu. .. .
. .. . .. 5.95
16K Cant
39.95
16K aara Bolrd
13.95
Extend-A-Slot .......•..... 34.95
Paddle Adapple
29.95
Koala Touch Pad
99.00
Magic Touch Pad ./Joysllck. .. 79.95
Keytronlc Keyboard
219.00
Apple Kayboard (Taiwan) •. 149.95

INNOVATOR5 IN MICRO· COMPUTER TECHNOLOCV

VI EWMAX-80

149. 95

The right BO-column card for your
Apple 11+
•
•
•
•

Soft video switch
Built-in inverse video
Shift key support
2 year parts & labor warranty

~FORTRON CORPORATION

~ 3797 YALE WAY, FREMONT, CA 94538

Power Supply Professional

INFORMATION & CALIF. RES. (415) 490-8171

a=

ORDER TOLL FREE:
FOR YOUR IBM PC, XT, AT OR COMPATIBLES
#FC-130 40
130 Watt power supply for
PC/XT

#FC 5192, 200 WATTS
• +SVl19.8A, + 12V17.3A
- SVl1A, -12V11A
• 110/230 VAC Switchable
• Come with 4 Drives Connector
• @Pending
• ONE YEAR WARRANTY

[800] 821-9771

140 W.(MAX)
POWER SWITCHER
#FC 135-40

• Good for Faraday, me
Megaboard, and other PC/XT
compatibles
• Back side on-off switch
• Use cabinet FC 630
• 110/230 VAC convertible

#FC-630 A-2

Splease
call

,

I
..

-w..

..

FC 330 Hard Disk
Controller
• Up to 2 Hard
Disk Drives
• Fully Buffered
I/O Bus
• Built-in ECC

#FC-630

99. 00

99. 00

• IBM(!) PC/XT identical dimension
• Righthand side on-off switch
position
• Hardwares included
• 7 & 8 slot rear panels. Good for
0.75" or 1" apart slot connectors

IBM PC, XT ADD-ON CARDS
FC 230 Floppy
Disk Controller
• Drives 4 x 5Y." FDD
• IBM fully
compatible
• w/cable

FC 530
Monochrome
Controller
w/Printer port
• 8 x 25 Screen
• 9 x 14 Character Box
• 7 x 9 Character
• TTL level of output

• Rear side on-df switch position
• Good for Faraday, DTC megaboard
and other compatibles
• 6 or 8 slot on rear panel
• Use FC-130-40 power supply

LOW COST

FC 730
Multifunction Card
• Exp. to 384K bytes
• Serial port
• Printer port
• Clock/calendar

•

FC 830 512K
Memory Exp. Card
• Exp. to 512K
• Addressable on any
64K boundary

Monochrome/Graphic with
Printer Port, CT-&040
•
•
•
•
•

80 x 25 Text mode
720 x 348 Graphic mode
Can run Lotus 1-2-3
64K Graphic Display memory
Monitor & printer interface

-

.=_ .
r"":'
'---

",,,;,t

89. 00

..

-=..!!.M..

~ ~

219. 00
FC 930 RS232CI
Printer
Controller
• Programmable to
9600 baud
• Fully Centronics
compatible

159. 00
FC 940 RS232CI
REAL TIME
CLDCK
• To 9600 Baud
• Battery Back-up

Please
Call
For
Catalogue

•
•
•
•
•

.
.

___

Color: 439. 00
14" Hi-contrast CRT
0.39" mm dot pitch
RGB TTL level
2000 character (5 x 7 dots,
80x25)
• Resolution 640 dots
•
•
•
•

• 9 pin D type to 25 pin D type for PC AT
• Floppy Drive Cable
• Printer cable 25 pin D type to Centronics
RS232 to RS232 Cable
Inquiry 151 for End-Users. Inquiry 152 for DEALERS ONLY.

:

199. 00

~'

.

':~_..

'

RGB color port
Printer port
Light pen interface
.
320 x 200 Line Graphic mode
80 x 25 Text mode

•

Monochrome: 109.00
• 12" non-glare
• TTL level
• Hi-r"""lution 1000 lines, center
800 lines, corner
• 2000 characters (5 X 7 dots,
80x25)

'1----

Color/Graphic with Printer
Port CT-6020

99. 00

99. 00

109.00

• IBM PC/XT compatible
• 20 million Time Life Cycle
• Light on NUM and Caps Lock
Keys

00

[Assembled & Fully Tested in USA)

#FC 630 A-T

• IBM'" PC/AT identical dimension
• Heavy duty metal frame & front
plastic panel
• Completed hardware and accessories
• Use our power supply FC-5192

#FC-427

only

175.

•

29. 00

7. 80
19.00
21. 00

~164

I

.-.

179. 00

--~-

'

u

(64K DRAM) . . 1300/9.....
100 pca. & up
l 00 /.a.
(256 DRAMS). .5"/oa.
2764 EPROM...
.'''/oa.
~1256

---

-\.

8237 A-S
8284A.
82a<C ..

.6X1 /.a:.
..2'O/ea.
.... tOO/ea.

7~LS2~S

............ QI5/.a.

TERMS:
1. Shipping & handling charge $6.00
minimum. Check with us for actual
charge
2. CA add 6.5% tax
3. Restocking charge 15%
4_ RMA is required for return goods
5. Prices subject to change

*

¥e..erican
Semiconductor

I

4164
128K
41256

'>'/<GUSlot

HIT MOT
OKI

5%"
5%" """",-

OOU8UO{NSIIY

NAT

SoOF1Stc..TOA

FOR AT

OOU8LtOlNSl'·

SOf"Is.tC;IOA

.
Milth Coprocessor

UPTO

dBase III
Framework

349
349

Home Acet. Plus 85
~
wlUl1r.fiIe
169
AIOII( SoOfT\flllUI( ..V L

1/2 Height

800-237-5758
SALES EXT. 501
V.ndor Lin.
813·848-3193

50""

OFF'

_ _ So/'wareforIBMPC-

..

"-'00 .

AT 360K

A4d3~:E

LI

Mulltmale
Symphony

269
429

Worda'a, 2000
299
Word,tarProPac 259

n. 0'1«11I fOflIlll"". CAn fOil

"'1'" "HO "'lICf

Min,m"", sl"ppi"il1nd h.ncllin<g 1200 C.hloml. ,. .io."II.CId ,-,. UI..";;.
P,ic.. subjKt to c:h.nge Wilhout noliet W,U. to< our I," ctlalog.

P. D. BOX 11120, SAN DIEGO,

619-283-5488

~

CAUFOR~IA

82116

800-854-1555

Inquiry 13

FIlEE LO' '1lINTER
VIVITAR TRANSTAR 120
RETAILS FOR 5599. 00

.•

~--i

EAGLE PC-2 FEATURES:
• 128 Kb RAM expandable
to512Kb
• (2) 320Kb Floppy Disks
• Monochrome Monitor
• Eagle Writer, Eaglecalc
MS-DOS, CP/M-86
• One Year Warranty

B&B
~!~~!r.!-!n!!:!
P.O. Box 1008B,OTIAWA, Il61350

ABC data products

•

Inquiry 29

MSDOS/CPMB6

2 color LED's clearly display status of TO.
RD. RTS. CTS. DSR. CD and DTR. Pocket
size. 1 male & 1 female connector. requires
no power May be left In permanently.
Salisfactlon guaranteed. ORDER NOW!
New low price of S34.95. All cash orders
postpaid (IL res add 6% sales tax). FREE:
Newly reVised Illustrated catalog of RS-232
interface and testing equipment. Phone:
815-434-0846.

tremendous selection of software
books, accessories and supplies

CDC DRIVES
80287 FOR AT

8087

51 77
52 39

3'1>" 3M diskettes are also available

HH

AT TURBO KITS
10mb 1/2 WInchester
AT·20 mb HI Speed
EPSON
COLOR CARDS
HAYES 1200B ..

7 Most Important RS-232 Lines

SOLD IN BOXES OF TEN ONL y

MOS~KI
~A'

Mini-Tester Monitors

Save on •
top quality
3M Dis kettes

Inquiry 46

REMINDER (follow-up system)
• Professionals and managers, insure that no
important commitment or action date will be
overlooked. Map out future work flow for yourself and staff.
• REMINDER prints out your daily to-do list.
What you didn't do today carries over into
tomorrow's list. Repetitive to-dos are automatically rescheduled. You never have to rewrite the
text of message.
• Enter items in up to 30 custom categories and
as far ahead as 1999. No limit on entries.
• Toll-free number answers user questions.
Runs on all IBM PCs or compatibles.
• Price $99. 30-day money back guarantee.

Real-Time Multitasking Executive
• Source code included

• Fautt free operation
• kjeal for process control
• Timing control provlded
elO'tN interrupt overhead

E><SEb."
OFFICE EOUIPMENT 8ROKERS
215 ALEXANDER STREET
ROCHESTER, NEW VORt( 14601

Inquiry 146

• OOS Fite Access :
CPIM-80
IBM PC OOS

• Inler-task messages
Optktns:
• Resource Manager
• BuMer Manager
• Integer Math Library

List:S3,495. oo SALE $ I.".···

100-624-2001
716-325-5530

• Language Interfaces:
C
Pascal
PL.JM Fortran

• Noroyalttes

AMX

CAMPBELL SERVICES, INC.
21700 Northwestern Hwy., Suite 1070
Southfield, MI 48075
(313) 559-5955 Toll-free: (800) 521-9314

Inquiry 71

8086
6809
68000

•

$ 800 US
950
950
1600

Manual (~processor)75

:.II: KADAK Products Ltd.
'II'

(604) 734-2796
Tolexc 04-S5670
206-1847 W. Broadway. Vancouver, B.C., canada
V6J lY5

Inquiry 202

NEW LOCKIT II
• Password Protected Subdirectories
• Hides files-makes files Read-Only
• Runs on any PC or compatible
with Hard Disk under DOS 2.0 or
Higher• Eas to use - only $79.95

lor 8080

NEW I/O BUS
FOR DATA ACQUISITION & CONTROL
Now available

for

IBM PC.

j~c.Ji!_.~

XT. AT &

Apple II.

.

.. '

~

~

',~~

" ===

IIlllllIIUlII,lf'""'''

.

The Local Applications Bus.
LAB 40, is a versatile computer
to peripheral interface and a

product development system. II
This Heovy Duly Business Printer
,ncludes downloadable characlers
BII linage graphics.
near letter
quality
136-250
columns
plus
multiple pin Iraclar for smoolh error
free paper feed Lisl SB99 Sale $249.
(Add S17 .50 Shipping)

PROTECTO
22H2 N. Pepper Rd., Barrington, IL 60010

312/382-5244
11',' /'IJI'" 0111' ('""fIJI/II'I'''

Inquiry 290

is optimized for connecting
dIrectly to micr~processorcom·

patlble I.e.s & hybrids. Applica-

• Reset without turning off power
• Eliminate turn-on & Reboot wait
• Saves time, frustration & damage to
PC & PC/XT $89.95
Specify PC or XT, MC/VISA
SECURITY
16 Flagg Place
MICROSYSTEMS
Suite 102B
CoNSULTANTS
S.l., NY 10304
(718) 667-1019
Inquiry 316

tions: data acquisition. robotics.
instrumentation, control, conventional peripherals. Capabilities: access up to
64 sixteen bit ports, B interrupts, DMA speeds.
more. Presently available Applications modules

include 8 & 12 bit high speed NO w/program·
mabie gain. Prices for the LAB 40 developers
kit (circuit, software & manual) start at $200.

(omputer (cmtlnuum
75 Southgate Ave SUIte 6
Daly CIty CA 9401 5

(415) 755 1978

HAYES SMARTMODEM 1200

C.ITOH
8510
1550
Al0-30.
All Other Models.

294
435
.
466
. .. CALL

EPSON
All Models.

.... CALL

ALTOS
586-20 Multiuser. . . .
All Other Models.

. . . 5332
. . CALL

APPLE

• Auto Answer
• External

• Auto Dial
• 1200 Baud

JUKI

lie W/64K/l Drive.
lie Professional.. .
IIc And Macintosh ..

.

858
1430
. .. CALL

IBM

6100.
. ....... 385
All Other Models ..
.CALL

NEC

HAYES SMARTMODEM 1200B/IBM-INTERNAL $334

. 1067
. . 1505
.. CALL

3550.
8850.
All Other Models ..

1772
CALL

PC W/256K/2 Drives
XT And AT

ZENITH
All Models ..

OKIOATA
All Models.

.. CALL

AST

PANASONIC
1090.
1091.
1092.
All Other Models.

. 186
262
.. 348
. .. CALL

SILVER-REEO
EXP 400. .
EXP 500 .
.
All Other Models

. . 234
278
CALL

STAR MICRONICS'
Ali Models. .

.

255
255
. CALL

.

HERCULES
Color Card..
All Other Types

. 144
CALL

MICROTEK
All Types ..

.

CALL

Grappler +
Buffered Grappler +.
All Other Types. .

71
. 137
. CALL

ORANGE MICRO
. CALL

TOSHIBA
P1340.
P351 .
All Other Models. .

Six Pac Pius.
Mega Plus II. .
All Other Types ..

. 548
1172
CALL

TRACTORS, SHEET FEEDERS,
AND PRINTER SUPPLIES
AVAILA8LE FOR MOST ALL
PRINTERS

Multi Oisplay Card ..
Modular Graphics Card.
All Other Types ..

.. 285
258
.. CALL

QUADRAM
Quadboard W/64K ..
Quad 512 + W/64K ..
All Other Types.

260
.225
.CALL

STB
All Types ...

Volsmodem/External.
.
Volksmodem 12/External

QUBIE
PC212AS/IBM Internal.
212A1IBM External.

AI II.
AI III.

.768
.594

AMPEX
210G.
230G. . .. . . . .. ....

373
. 461

HAZELTINE
CALL

309
318
CALL

Alpha Omega
Apple
Cogita
Gamma
Hitachi
IBM
Mitsubishi

•
•
•
•
•
•
•

IOMEGA
Micro Sci
Rodine
Seagate
Tandon
Teac
Matsushita

QVT 101G. .
QVT 102G.. .
All Other Models. .

.305
428
. . CALL

LOW PRiCES

CALL

TELEVIOEO
All Models ..

.. CALL

VISUAL
Viewpoint 60.
All Other Models.

..439
. CALL

WYSE
WY 50.
WY 75.
All Other Models ..

AMOEK
310A·Amber.
.. 142
Color 300
208
Color 500 . . . . . . . . . . . . .. 303
All Other Models. .
. . CALL

PRINCETON
MAX 12-Amber
HX 12-Color..
.
All Other Models

169
469
CALL

QUADRAM
CHIPS

142
.192
384
307

•
•
•
•
•
•
•

QUME

48
184

NOVATION
Novation Cat/External
Apple Cat II/External.
Smartcat/External.
.
Smartcat + / Macintosh
Smartcat + fPC Internal
Smartcat + / PC External.
All Other Models. .

ALTOS

All Models. .

PARADISE

flOPPY AND HARD DRIVES
FOR ALL APPLE, IBM AND
COMPATIBLES

...... CALL

4164 Ram Chips 64K.
8087 Coprocessor Chip

DISKETTES
Maxell MOl (Qty 50) .
Maxell M02 (Qty 50) .
Verbatim SS/OD (Qty 50).
Verbatim DS/DD (Qty 50).
Bulk, IBM-AT, Macintosh.

.

17
139

•
•
•
•
•
•
•
•
•

External Printer Buffers
Power Surge Protectors
Houston And Other Plotters
Kurta And Other Digitizers
2 And 4 Position Switch Boxes
Key Tronic And Other Keyboards
All Types of Standard Cables
Disk Drive Cleaning Kits
Printer And Other Stands

Amberchrome-Amber.
All Other Models. .

158
CALL

TAXAN
420-Color
440-Color. .
All Other Models. .

395
545
. .. CALL

ZENITH
ZVM 122·Amber..
ZVM 123-Green.
All Other Models ..

.. 85
. .. 85
. .. CALL

_ _ ---TM
- ---- --·· --...-,.. -_
----------------.
----- . .- - - - - - - - ---••

•,

•

••

--.. ·.
•

.--I

•

.•••
•

_.

•

-.r __ •

- .... --·-· --_ ....----~----

-_-..-~----

"IBM and IBM PC are trademarks of International Business Machines
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©1984 Display Telecommunications Corporation
Inquiry 128

S14.~~"·''": . o~1 ~,~ ~
$2_29 ea_ 5W OSOO-96TPI-> $2.85 ...
SOFT SECTOR ONLYI MINIMUM OROER: 20 DISKETTES
ADD 3% FOR ORDERS
FLIP'N FilE 15
_/100IsKEnES.
UNDER SO!
(En. lhru 5/30/15)
These are factory' fresh 3M diske"es packed in boxes 0110 with
Tyuek sleeves. reinforced hubs, identification labels and write·
5%' SSOO-96TPI

lIOOJ

prote~tJ~~I'CRO_DISKEmS_SS_135

TPI--> $2.89 ea.
LIFETIME WARRANTY ON ALL 3M SCOTCH DISKETTES!
HOURS: 8AM-SPM Central Time, Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK lNORLD!, Inc,
Suite 4806.30 East Huron Street •.Chicago, Illinos 60611

300 Baud
Avatex Modem
....
$59.95 ea.

$189.95 ea.

Avatex Modems have everything. They're inexpensive. Hayes-compatible. Auto Dial. Auto Answer and
high quality (backed by a one-year warranty).
Best of all. our combination includes a One- Year FREE
subscription to MGI MAIL and special communications
software for placing TOLL -FREE orders with DISK
WORLD!.
Orders received via MGI MAIL are shipped within
24-hours (subject to product availability).
(Gables are net included.)
FOR ORDERS ONLY:

1-800-621-6827

INFORMATION &
INQUIRIES:

(In illinOiS: 1-312-944-2788)
1-312-944-2788
HOURS: 8AM-5PM Central Time. Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, inc.

SUite 4806.30 East Huron Street. Chica o. IIlinos 60611

AMARAY MEDIA-MATE 50: A REVOLUTION
IN DISKETTE STORAGE
.

Every once In awhile, someone takes the
Simple and makes it elegant! This unit holds
50 5%" diske"es. has grooves for easy
staCking, inside nipples to keep diske"es
from slipping and seuera' other features. We
like it!
+ $2.00
"
ea. Shpng.

•

.. .
_,

$10 95

DISKETTE 70 STORAGE: STILL A GREAT BUY.

~
D

oust-free

storage for 70 5\4" diskettes.
SIX diuiders included. An excellent ualue.

__
-

•.

.

ISK CADDIES

$11.95 +~
$1.65

The original flip-up holder for 10 5\4"
diskettes. Beige or grey only.
ea.

FOR ORDERS ONLY:

1-800-621-6827

+ 2O¢Shpng.
INFORMATION &
INQUIRIES:

(In illinOIS: 1-312-944-2788)
1-312-944-2788
HOURS: 8AM-SPM Central Time. Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc.

Suite 4806.30 East Huron Street. Chica o. IIlinos 60611

Inquiry 127

1

ea.

DSDD
Oty.20
S\4' SSDD·96TPI_ 51.46 ea.
S\4" DSDD·96TPI- 51.75 ea.
PACKED IN CARDBOARD CASES!
BASF OUALIMETRIC DISKETTES have a LIFETIME WARRANTY with Tyuek sleeues. reinforced hubs. user identification
labels and write-protect tabs.
SOFT SECTOR ONLYI MINIMUM ORDER: 20 DISKETTES
BASF 3.5" MICRO-FLOPPIES
BASF 5\4"HIGH DENSITY
FOR IBM PC-AT
SSDD-13S TPI - 52.50 ea.
DSDD-HD _ $4.91 ea.
FOR ORDERS ONLY:

1-800-621-6827

INFORMATION &
INQUIRIES:

(In Illinois: 1-312-944-2788)
1-312-944-2788
HOURS: BAM-5PM Central Time. Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANT~ITIIE~S!II~

Shipping: 5\4" & 3.5" DISKETTES-Add $3.00 per each 100 or
fewer diske"es. Other Items: Add shiPPing charges as shown In
addition to other shipping charges. Peyment: VISA and MASTERCARD accepted. COD Orders: Add additional $3.00 Special Handling charge. APO, FPO, AK. HI & PR Orders: Include shipping
charges as shown end additional 5%.of total order amount to
couer PAL and insurance. Tiles: illinOiS residents only, add 8%
sales tax.
Prices subiect to change without notice.
This ad supercedes all other ads.
Not responsible for typographical errors.
MINIMUM TOTAL ORDER: $35.OC
FOR ORDERS ONLY:

1-800-621-6827

(In Illinois: 1-312-944-2788)

INFORMATION &
INQUIRIES:

1-312-944-2788

HOURS: 8AM-SPM Central Time
Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc.
Suite 4806.30 East Huron Street. Chicago, IIlinos'60611

at
extraordinary
prices!
Brand new ribbons. manufactured to Original Equipment
Manufacturer's specifications. in housings. (Not re-inked or
spools only.)
LIFETIME WARRANTY!

Epson MX-70/80 .. $3.58 ea. + 25¢ Shpng_
Epson MX-100 .... $4.95 ea. + 25¢ Shpng.
Okidata Micro83 .. $1.48 ea. + 25¢ Shpng.
Okidata Micr084.. $3.66 ea. + 25¢ Shpng.
FOR ORDERS ONLY:

1-800-621-6827

INFORMATION &
INQUIRIES:

(In Illinois: 1-312-944-2788)
1-312-944-2788
HOURS: 8AM-5PM Central Time. Monday-Friday
WE WILL BEAT ANY NATIONAllY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc.
Suite 4806.30 East Huron Street. Chicago, lIIinos 60611

l.iijji\~i=tt';l;t.,:ii11

S1 15ea-

S105 ~~~"SSDD

5V." DSDD

Oty.50

OIy.50

These are poly-bagged diske"es packaged with Tyuek sleeues.
reinforced hubs, user identification labels and write-protect tabs.
NASHUA Corporation is ahalf-billion dollar corporation and a
recognized leader in magnetic media.
SOFT SECTOR ONLY! Sold in multiples of SO only'
FOR ORDERS ONLY:

INFORMATION &
INQUIRIES:

1-800-621-6827

(In Illinois: 1-312-944-2788)
1-312-944-2788
HOURS: 8AM-5PM Central Time, Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISEb PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc"

Suite 4806.30 East Huron Street. Chicago, lIIinos 60611

LIFETIME WARRANTYI
SOFT SECTOR ONLY! Sold in multiples
of 50 only.
FOR ORDERS ONLY:

1-800-621-6827

.

INFORMATION &
INQUIRIES:

(In Illinois: 1-312-944-2788)
1-312-944-2788
HOURS: 8AM-SPM Ce.ntral Time, Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc.

Suite 4806.30 East Huron Street. Chicago, lIIinos 60611

S128r~~D
Oly. 20

5wS170ea
DSDD
Oly. 20

MEMOREX DISKETTES come with
heavy. lint/ess paper sleeves. reinforced
hubs, write· protect tabs and user 10

labels.
35" ~8~i~~~~PIES
SOFT SECTOR ONLY!
f5ri'~ 1~~~CHfT
$2.44 ea MINIMUM ORDER: 20 DISKETTES $3.89 ea

INFORMATION & INQUIRIES:

1-312-944-2788
HOURS: BAM-SPM Central Time
Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!
DISK WORLD!, Inc"
Suite 4806.30 East Huron Street. Chicago, lIIino~ 60611

JULY 1985· BYTE

439

DISK DRIVES
FREE Disk Tub With Every Order Over $20 Hard Disk

10Meg w/conr. & pwrsupply

Shugart
$ 995

5114" Disk Drives

HardDlst

* 10 Meg Hard Disk

FD55A,160K .
.. $ 99
FD55B,360K .....
95
FD55F, Quad Density
.
129
All Teac's are Half Heights

Tandon

TM1OQ-2, 360K
.
TM101-4, Quad Density

Mitsubishi

Apple Compatible Drives

4851,360Kv,Height
4853, Quad Den. '12 Height.

Micro Sci

10 Meg w /IBM Controller ..

A-2 or A·20 Full HT .
Controller

... $

60

CCU
... $ 129
FD525ASlimiineforilE .
FD525C for IIC
. . .. 139
... $ 139
FD555A Fully Compatible Full Ht

.$ 129

139

.. $ 499

8" Disk Drives
Siemens

FDD-1 00-8 Sgl Side
FDD-2OQ-8 Obi Side

Mitsubishi

M2894-63, Dbl./Dbl. . . . . . . .
M2896-63, ObI. lObI. V, Ht..

* 160CPS
* 15"
carriage
479
Brother Dist. by Dynax
HR15XL,12CPS.
HR25, 25 cps. .
HR35, 36 cps.

. ..... $ 359
625
835

5114" & 8"
JMR5Y4"

SingleCabinetw/Pwr
DualThinlinecabw/pwr.
Dual Cabinet & Power ..
All have 6 month warranty

Okidata

OK1182.
. .. $
OKI83A .
~s
OKI84P .
~\'3'1 RO
OKI84S .
c. ~\ug' ' \ o¥..~s
OK1192. f~~~ .".1 II'
OK1193. . . . . . . . . . . . . . . . .
OKIMATE20ColorPrinter.
Call for other Models

$

Amdek

Tuan
440 Ultra HI-Re5

519

229
535
669
749
349
585
129

A B SWITCHBOX

300G, Hi-Res Green
3OOA, Hi-Res Amber . . . . .
310A, Monochrome Amber
3OOHi-ResColorComp. . . . . . . . .
5OORGBComposite. . . . .
DVM BoardforAppleRGB .

Taxan
425 Color RGB
440 Ultra Hi·Res

Stand

$

79
89
89

JMRS"

$ 129
189

LX-80
RX-80(120Cps)
RX-80FT
We Will
RX-1oo +
Beat ALL pricing
FX-80+
FX-1oo+
LQ1500
lX-80
We are an Authorized Dealer

Par. orSer

. ..... $ 399
. . . . .. 399

Power Supply & Cabinets

sgl. Cabinet w I pwr & fan
Dualw/pwrfor2thinlines
Dual wI pwr & fan. . . .

Epson

. . . . "'·100

. .. $ 349
. . . . . . . .. 499

848-1 E, Sgl Side, V, Ht.
. . $ 279
848-2E, Obi Side, V, Ht. . . . . . . . . . . . .
379

99
269

Hard Disk

. .. $ 159

801 R, sgl Side . . . . . . . . .
851 R, Obi Side.

Tandon

Teac

* w118M Controller
$499

Holds 60 5V4" Disks

69

$ 229
239
279

PRINTER INTERFACES
Fourth Dimension

card & cable (For Apple)

$

45

Microtek

Dumpling GX (Grappler compatible) $ 75
Dumpling GX exp to64K
145
DumplingGX16Kw/16Kexpto64K. 160

Okidata Options

Tractor for 82 & 92.
.
Serial Interface . . . . . . . . . . . . . .

$

55
85

..... $

84
174

Orange Micro

Grappler +
Grappler + w/16K .

Epson Accessories

Epson Serial Interface
LetterWriter NCQ Kit .
LX-80orFX·80Tractor

$
,..

99
59
39

princton Craphics
$ 125
134
158
275
399
119
.. $ 399
539

MAX12, Monochrome Amber ..... $ 169
HX12, RGB Color. . . . . . .
449
775
SR-12w/DoublerBoard ...

IBM

Monochrome Green.
Color Hi-Res.

. .. $ 239
559

zenith
ZVM122
ZVM123

.$

95
95

Compaq

. . PC

"AT

.. 256K .. TWO 360K randoM

* Enhanced

* HerculeS
COlOr GraPhics
wI parallel port

$4950

* Hl-Res Green Monitor
* 10 Meg Hard DISk

$2199

portable (PC Compatible) 2, 360K Drives
256K of Memory, , , , , , , , , , , , , , , ,518l15
compaq + w/10Meg ,
3300
16110
Deskpro 1 " " " " " " .. , ... '
Deskpro 2 " " " " " " , . ,
2250
3900
Deskpro 3 " " " " " " , . "
call
Deskproll " " " " " " , . , . ' ,

IBM

Apple
IIECpu " " " " " " " " "
Macintosh

~

,5 790
1895

Hayes

Micro Modem liE . . . . . . . . . . . . . . .. 5
300Baud ........
1200B IBM Internal
1200 .....
2l1ooBaud .............

HaY8111Ddem
.. Hayes 2400 Baud

Anchor Automation

$591

MarkForTl. . . . . . . . . . . . . . . . . .
Mark VI 300 Baud IBM,
MarkXII,1200Baud .
Mark X, 300 Baud 5tand alone.
Express 1200 Baud

IBM EXTRAS
Ast Research

MKuPtlnldl.
*.. Nine
4164, 200m
1Year warranty

5ix Pack + wi 38l1K .

Hercules

ColorCard .....
GraphicsCard .

.. Nine to a set

5

169
169
359
389
629
59
79
219
1119
269

. ..... 5 299

.. 5 219
225

APPLE EXTRAS
ALS

. . . . . . . 5 119
2110

CCU

RF Modulator
Fanw/Surge....
16K Mem. Card 1 yrwar

Micro Max

Viewmax 80,80 col. card
Viewmax 80E (F for liE) 6l1K

5
5

MicroSOft
MicrOTek

Serial Interface ..

. . 5 199
3119

AT upgrade

Premium Soft Card liE .... , .... , .. 5 369
SoftCard(Z80lw/6l1K.
279

.5 89

2oons...589

CCU

Color Graphics Card

.

.. , .5 119

Everex
,

,

,5 329

Inquiry 87

RETAIL STORES:
11976 Aviation BlVd.
Inglewood, CA 90304
16129 Hawthorne Blvd., Suite E
Lawndale, CA 90260

MAIL ORDER:
PO. Box 1936
Hawthorne, CA 90250

U.S. Robotics

Par. & Ser. Ports wl6llK exp 38l1K
Clock, Calendar, Sftwr & Manuals ... 5 160
w/38l1K .
220
8087·2
8087·3 .
8087·6 ,

8087'5
................. 5 1119

10ll
95

5%" DISKETTES
CCU

Sgl/Dbl reinforced hub. ,511 100 for1oo
Dbl/Dbl reinforced hub. 13 1oofor110
Not Bulk Packed

Dysan
,

533 100 for 300
39 1oofor370

verbatim

Sgl/Dbl
, .. 526 1oofor2l10
36 1oofor3l10
Dbl/Dbl
8" Diskettes Available - Call

DISK ACCESSORIES
verbatim

Parallel,
Serial.

GraphiCS Edge

289
329
299
279
12
89
89

Password . ..... , ............... 5 219

Sgi/Dbl
Dbl/Dbl

9
311
lI5

, .5 1'35
120

prometheus
Promodem ........
.5
Pro 1200A Apple Int w I soN .
Pro 1200B IBM Intw/sw
Pro Mac w I cable & sw .
NO.CCable.
AlphaDisp. ...................
Options Proc.

CCU Multifunction Card

..... 5 1119
30ll

$9
zEngine
CPM3.0Card .

PC 256K, 2 Drives ' , , , , , , , , , , , , , , ,5 11199
XTw/10Meg,256K " " "
2895
Additional Memory 6l1K ,
9
AT5tandardconfig. . .
Call
ATW/20meg
,
Call

Retail Hours:
10 a.m.. 6 p.m. Mon.-Fri.
10 a.m. - 3 p.m. sat.
All merchandiSE new we accept MC Visa Wire
Tr,lnsfer COD Ca", Certified Check PO, from
qUJllfled firm, APO accEpted 5111pplng Mlnimuill
$450 flrq 5 pounds Tax Clllfornla Res Only ,1dd
6'.' ',lie, tax All return, sul)JEcr [Q 1S res[Qck
"1g Ch.JrgE AdvertISed prices for Mall Order Dilly
Rer.lIl prices "Iqhtly hlqher
Price, 5Ul)JEct [Q CIl.mqe

8" or 5%" Head Cleaning Kit ... , ... 5

9

Flip Tub

5%" Holds 60 disks, plexiglass ... , , .5

9

customer Service Hours:
10 a.m. - 4 p.m. Mon.-Fri.
John Aurentz
(213) 618-0487
Mail Order Hours:
8 a.m. - 6 p.m. Mon.-Fri.
10 a.m. - 3 p.m. Sat.
(800) 847-1718 (213) 618-0477
(Outside California) (InSide California)

...... "'"

_1..0

I..,."" I....., 1'1'

f-f-

f-+-f-f-f-

r .. 1111

i...

1"17

COMPUTER SYSTEMS
IBM PC, Xl, AT (Several Configurations Available) ............8Call
IBM PC with 10Mb Hard Disk, 256K, 360K Disk Drive ......2169
IBM PC with 256K, 2-360K Disk Drives ...... ................... 1589

-f-

AST RESEARCH

-f-

Ail AST Boards come with 1 year warranty
SlxPakPlus w/64K Upgradeable to 384K, Now includes a FREE I
copy of Borland's SIDEKICK (copiable) S. P, C... ......... 245
SlxPakPlus w/384K fully populated ......... ........................369
110 Plus II with Serial and Clock Calendar (parallel, game or
second serial port optional) ..........
..... 127
I/O Mini wiSer. and Clk Calendar (Short card Xl size) ......... 135
Par.lGame/Ser. Port for any AST Board (specify board) .........35
Reach Modem w/Crosstaik XVI on short Xl card .....
... ..415
AST Preview Graphics card with parallel port. Hi-Res .. -... ..299
Advantage w/12SK (Up to 3Mb) S, P, for AT .....................399
Advantage wl3Mb .. ...... .........................
.. .... 1675
AST-5251-11 Connect PC to IBM Sys 34/38/38 ..... ... . . . . .. ...699
AST-5251-12 .. ....... ................... ...... ...........
....... 519
AST-37SO .......... ...... ......................... .............. .. ...... 579
Colossus 67Mb Hard Disk with 60Mb Tape Back-up (Specify
if for PC or An ... .................................... .. .............5695

-f-

-I-f-

-I-'-

--

If-

If-

I-

INTEL

f-

1-1f-f-

1-1f-f'-f-

Ail Intel Boards come with 5 year warranty. Intel Boards are
compatible with Lotus/Symphony Bank switching Std.
Above Soard PC w/64K Upgradeable to 512K .......... .........320
Above Soard AT w/12SK Upgradeable to 1.6Mb ........ ........469
8087 Math Coprocessor up to 5MHz ............
.109
8087-2 Up to 8MHz ......... 129
S02S7 Up to 6MHz ........ 289

-f-

-I-f-f-

HAYES
Smartmodem 1200 (External) ......
..... ........ .. .....8Call
Smartmodem 2400 (External) ........... ............ ...............629
Smartmodem 1200B (Internal with Smartcom II) ... ............365

-f-

I I I I I I I I 1 1
I 1 I
I I I

• • • • • • • • • • • •

HARD DISK DRIVES

--'-

-,.-

--

f----

KEYTRONICS
KB5151 Deluxe Keyboard ........ ........ ......... ...................8Call
KB5150 PC Keyboard ................. ..... .... ........ ....... .. ..... 155
ACP 5150 Cpompatible to the KB5150 .. ........ ........... .. .... 99

QUADRAM
Quadboard w/64K Upgradeable to 384K ..........................239
Quadllnk The Apple IBM link ...... ........... ..................... .449
Quadchrome II 14" Hi-Res Color Monitor ........................ .445

f--

1--

Graphics Master High end coior graphics w/PC Paint .......... 499
Expansion Chassis Complete expansion chassis ......... ....... 729

f-

If-

If-

-I-f-

PRINCETON GRAPHICS
MAX·12 Amber Monitor...........
..... ............ .. ...... 175
HX·12E 69Ox240 Color Monitor ....
........
............539
HX·12 690x240 Color Monitor...... ................ ........ .. .... 449
SR·12 72Ox480 Color Monitor... ...........•••••••.... .. ......... 619
San Doubler .. ............ .................. ......... ............ .. .. 196

TAXAN

-f-f-f-f-f-f-f-f-f-f-f-

Taxan 440 Ultra Hi-Res 72Ox400 (req. Bob Board) ... ....... ..579
Special Offer Taxan 440 plus Bob Board ...... ............. ..... 995
Taxan 121 or 122 Green/Amber Monitor..
.. ........ 159
Taxan 415 (64Ox260 Acorn lable but a steal while supply lasts!)
This monitor was sold for 699. Req cable to IBM (818) ..... 299

_'-I-

FLOPPY DISK DRIVES

-f-f-

..............79
Shugart SA450 DSlDD ..........
........
Shugart SA350 3'h" .....................................................250
IBM PC Compatible If.! High or Full SSiDD Drive ............ ....49
Qty
1 2·5
Teac 55B IBM PC type DSiDD (48tpi) .................... .. 95 92
Tandon TM·loo·2 Std. Hight IBM Style DS/DD .......... 99 97

-,.-1--f--f--f--f--f-

0

00

SET OF (9) 64K RAMS

00

5Mb Internal w/controller. (for PC req. added power ........... 299
5Mb External w/controller. PS, IBM style chassis & fan ....... 419
10Mb Internal w/controller ('f> Ht) w/full bezel) ... ............... 449
10Mb External w/cont.. IBM style case w/PS and fan .........649
20, 33Mb & up drives, please call for current prices .........8Call

SET OF (9) 256K RAMS
PIGGYBACKS FOR AT
128K RAMS .................... ,$5.95

-

IBM PC HARDWARE KEY VALUES
ACP Multifunction 384K w/OK plus all the same function
and features as the SixPakPlus ..................
......... 160
ACP Color Cardl39
ACP Monocard ......... ........... ........ ....................... ..... 139
ACP Floppy Card ..
.. .....99
PC Style Chassis (IBM Style chassis) .. ......
.. ..........99
PC 130 Watt Power Supply (Drops right in) ..
.. ........ 119
IBM Style Monitor (Green wmL input) priced right .... . ..... 119
IBM PC 256K RAM Card w/64K ......69.95
w/256K .....99.95

Imll.~

5 Mb EXTERNAL
Sharp IBM Look-a-like w/controlier
for IBM PC.
Sub-System Price:

APPLE HARDWARE KEY VALUES

TECMAR

f--

$1

$45

TAPE CARTRIDGE BACK·UP

EPSON

PC UPGRADE SPECIAL

HARD DISK EXPANSION

Excell 4500 PC Internal with 45Mb. This is the top selling
tape back-up for the PC. It uses the Wangtek Tape
Cartridge with controller. We are always back-ordered
on this popular product ... .......... ........
.............999
Excell 4500 External (for Xl add 8100) .......
..1199
Excell 4500 Xl ..... ... ... ........ .. .................................... 1099

ACP has the best prices on the new Epson Plus series with the
NLQ option. All Epson printers have graphics capability. We
stock the RX-l00, FX-80+. FX-l00+, JX-80 Color, LQ-15oo,
Spectrum LX-80 (Includes NLQ option) .. .......... ........ .. ...SCall
Esprlnt l00cps Dot-Matrix Printer (Ser. or Par.) . .......... .... 199

Compatibles.
At This Price, Supply
Is Limited.
External Enclosure Add $195.00

Shugart SA604 5Mb Seagate ST506 Compatible ..................99
Shugart SA712 10Mb If.! HI. Low Power. (Supply Limited) ... 249
Mlnlscrlbe 3012 10Mb 'f> Hight ...... ........ ......................275
CMI Call for 10, 22, 33Mb Drives ......... ........................8Call
Seagate ST212 10Mb ....................... ...... .....................299
Quantum 42Mb ............................. ............................1375
Winchester Controller Same hard disk controller as used
by IBM. Please specify your drive and we will suppiy
with proper firmware. Firmware currently in stock for
over 25 different drives. Comes with 1 year warranty ......... 195

HERCULES

-f-

w/Controlier for IBM PC and

APPLE FLOPPY COMPATIBLE DRIVES

Graphics Card with Parallel port .................. ..... ...... ...... 305
Color Card with Parallel port ................................ ...... 164

-f-

$449.00

10 Mb
HARD DISK

Apple II, 11+, lie Compatible Drive ('f> Hight only) ...........8115
Apple IIc Compatible Drive (If.! Hight only) ......................... 125
Macintosh Compatible Drive ('f> Hight only) .. .... ..............299

-f-

-'-

.~

97
239
435
259
349

-f-

-e-

1 I

......~

FLOPPY DISK DRIVES • Cont.
Shugart SA455 IBM Style DS/DD ..
................. 99
Shugart S01R S" SS/DD Supply Limited ..................249
Shugart S51R S" DS/DD Supply Limited .................. .449
Tandon TM-848-1E S" SS/DD Thinline ......................269
... 369
Tandon TM-848·2E 8" DS/DD Thinline ..
Call us for your volume disk drive requirements. We are
direct importers on several name brands.
ACP maintains full testing and alignment capability. If
you are having problems with your drives, give us a call.

I

$429.00

Internal w/controller
Sub-System Price:
$299.00

Grappler + (Most popUlar Printer Interface at new price) .......88
Buffered Grappler from Orange Micro ...............................165
Serial Grappler (Works great w/lmmagewriter) ................... 119
ACP 16K Buffered Serial Card .......... ..... ........ .................95
ACP SO Column Card (Super in Apple II, 11+) .
.. ...........69
Kennsinton System Saver (Preferred Apple Cooler) .......... ..69
ACP System CoDling Fan (Similar to sys saver) .. .......... ..30
Apple lie Keyboard (Replacement keyboard for lie) ..
.. .....30
Apple lillie Power Supply (Compatible to Apple) . ........ .. ....60
Apple II, 11+, lie Disk Controller (Compatible) .. .....
.. .... .40
ACP Parallel Interface (w/Cable II, 11+, lie) ............... ..... .40
Crlckett IIc (Speech board for IIc by Street Electronics) ....... 129
ECHO II Speech Synthesizer (Best for II, 11+, lie) ...............99
Titan Ramcard ............................................................. 199
Titan Accelerator Card .. ..............
....... .. .................299
ACP Extended SO Column w/64K (for Apple lie) ...................99

DELUXE JOYSTICK

~

. ...
';.
~..

¢d.•...
.-"...

$11.95
Compatible w/Atari
2600,
400,
800,
VIC-20/64 and Apple.
Requires optional cable
adapter.
Add $1.50

APPLE DISK DRIVE

APPLE & IBM SOFTWARE VALUES
We stock a complete line of Apple and IBM Software titles ail at
discount prices. Call our sales desk for the current low price for
your software needs.
Flashcalc (Super spreadsheet formerly Visicalc APII) ............79
Wordstar (for IBM) ...... .................. ................... ......... 229
Supercalc I (Closeout on original IBM version) ....... ............20

&t.,

I

$115.00
High quality '12 high
drive for Apple II, 11+,
Ile or IIc. Apple IIc requires optional cable
adapter. Add $10.00
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TOLL FRL

4

800-854-8£.
_

.. e - -

a.ck u,. • __ for jour .....

-+-+-+-+-1
~~ ::::
-+-+-+-+-1
w.rtI

~::

UPS-AT ~ooo

&75.00

+++-H ...~~~~~~~~:.
-+-+-+-+-1
-+-+-+-+-1
~c::;.~~m W. ItOCk _

15 ctif·

-+-+-+-+-1 COLOR VIDEO CARD.
-+-+-+-+-1 IBMCoIotCMd
PIatlItOnU Color Pk,q
$375.00
moo
-+-+-+-+-1 Mono
-+-+-+-+-1 ~::.~.::.)' c.rd
::::
-+-+-+-+-1 E_u Gt_ _ E~
3'&5.00
IBM

e;.,d W!P.f.1leI

+++-H I

21lHlO

t:t

...
00

!S83100

1S83510 OpIO-llMllnpul

1SB3520 SPST Relly
1S83S21 Of'OT RtQy

255
215

".85
9ll.i6

270

111.85
MUl6

150
leo

•.•

375 1.9,86

1SB3810 EPROM Proor_
1883700 SynelAr,onc
lS8371' \Jfliot SyneI"'Yne

210

n.M

245
2.5

H.85
69.15

++++-I1S8312O AEMOACS
315
++-+-+-I15B3830 12 ~;ACITORS 720

179.lil5
149.95

1121< RaInbow DEC Card

~

,aOO ..-. .........: ........ ".00
.,;.2;.1..;.,;..00;,.;..

,.IU6

++++-1 .~I~~ ~';:~s~;;i~

10011".25

.1 uF MONOlITHIC CAPM;ITOR

COIICO.. 1..1 FILTIiR

....

7t11.00~

2N3772

"UlO

",", ......
2/1.00

2511.00
5f1.oq
1211.00
101'1.00
1.•9

~l

$1:51:;

a.4CA-255

"25

,."N3ll

..N28
"N27
"N28

.N
.20
50'1.00

65 nU17
65 SPk33
.M 4N25

100
S.08
.15
15
.09
.18

SPECIAL VALUE.'

.....

".-ow

~"""""'"

NEW!
NEWI
NEWI

SQ.95
12.95
lQ.96

~GuardlttdOed

I .. Q
I ... g

~CordaAdG«l

-i-

llO35

IS.75

"""
8OIOA

10117.50
lOfll1.iS
lCl12Q.95
100'2•. 50
lClt'2i.95

CALL ACP FOR AU YOUR.
VOLUME Ie REQUI"'''.NTS

-'-

--i--i---

f--i--e-

f--i---

f--ei--i-

-

f-

-

i-

-

f-

-

i-

-

i-

-

EDGE CONNECTOR.

1-"

100
$ .10
.11
.12
.17
.28
.27
.27
.32
.38
.42
3.25
100
140
48
.55
T7
.M
1.13
1.l7
1.311
1.75

,PirlSTIlP $ 13
I.. Pin STflP
.15
\I PirlSTflP
.17
II PirlSTtLP
.20
20 PinSTILP
.28
22 pin5TILP
.29
.211
2.. P\nSt/LP
28 PIn STflP
.39
38 PinSTIlP
."5
40 PirlSTtLP
.48
64 Pro STIlP
3_15
WIAEWRAP tGOlD)
1."
,PrlWW/3A.. $ ..g
'" PrlWW/3A..
e2
\I Pin WWI3l...tIS
lIPinWWJ3l
"
2OPrlWWl3l
iSl
22PltIWWl3l 119
2"PinWWI3l.. 125
28PinWWI3l. I."Q
4OPinWW/al
1.89

TEkTOOlIZIF Zf:RO INSERTION
II Pin $&.75
2" Pin $7&5
28 Pin 18.95
(WI Siodl; .... TY1'" ot Soc"...)

",."... " ...
>7,

-

'00

8-HIOST
8-100WW
.... PinST

......

."

".10
UO

."

US
".80
llOC8SA i.95
aoee
2".50
1087-2129.95
8011
17.50

8237-5

1:~

:~

I:E

3f:E

8.10

US

'.25

O-.UI..INIATURE

1_2..
13.10
2.40
Mig HIW I "
$5.95

0825S (FMnMt

D825f'tM*,
Hood $1.25

0E37S

(F~)

0E37P (Mile)

5

$2."
"

,."

".n

as

'"
.....

HoocI~1.75

MIgHIWS"
0050S (FIIn'IM)
11.95
0050P
1.00
Hood 13.25
Mig HIW I ."
(OTHlIli STYLES IN CATALOG)
CENTRONICS
IDC 30 Pin Mile
IDC 36 Pin FemM
SoIMt J6 Pin Male
SoklefJ6 Pin Femlle
(CALL TOLL FREE FOR IOC·.)

(M"".

'.n

$I.Q5
8."9
7."9

....

IDC CONNECTORS
ACP NO

NUMBER OF CONTACTS

10

20

28

34

40

50

10HxxS

.79

1.20

1.65

2.10

2.•0

3.00

f-

-

Sokier Header

i-

-

AI Angle Solder Header

IOHu5A

.79

1.20

1.65

2.10

2 .•0

3.00

-

-

Aibbon Header Sockel

105u

.75

.95

1.35

1.50

1.85

2.10

Ribbon Header

10Un

5.25

5.95

6.75

7.25

8.25

Aibbon Edgecard

IDEo:

2_15

2.50

2.60

3.70

3.95

-

-

-

-i-f-

-

1.70

Wirewrap Header

10HoW

1.80

2.SIO

3.75

•.25

".05

6.50

AI Angle WfW Header

10HuWA

1.99

3.10

4.10

".20

".60

7.15

NOTE: To Ofder Insert number 01 conf,ct8 In place

~IU In

ACP part number.

ORDER QUANTITY OF 50pc. (mind) AND TAKE AN ADDITTIONAL 10'"' OFF.

-

-

~20CdcwPrinlltr

~11Q2(1~.Gr~)

0l<idMa 113 (18Ocp1, 15" PJPet)
OkICl&I. 92 {Ietlepa. Graphicl)
Okldat. 93 (l8Ocpa. 15" Piper)

11311.00
".00
....00
30111.t1O
5411.00
30111.00
....00

5.75

2.5MHl

8_~

...

1288

11.115

8289

.....95

12Q2
17'"
17"8
17"9
1755A

12.95
27.95

2•.50
2".50
301.95

........

.50

,.50
'00

""1'10

ZlG-slOto
ZIO-$IOf2
ZIO-810ft

=~::

=~.:

I

""
".50

'50
'.50
'.50
'.50
'.50

'.50
'.50
'.50

ZIG-81011

..

'.25

....

..

UO-OART

>2."

i~~

I

...

.,;

37.ll5

.........
~17&5~:·: I ~;:~ $2~= I ~ ""
...
D411K CONTROLLER.

lN1
17e3
1795

2275
21.50
2150

27e3
2795
21$7

3295
32.95
2795

6845
&IIIB45
15&47
.t8506
&IlIOoI7

1"1
2143
r.!18

I

1".9518275
$28.50
TMS9i18
17."
7220
301.95
1350
1150
5027
17.95
ll545
1•. 75
5037
2195
8002
19.50
NEC7220 GrJphoa

12.95

OkidItII.t(2OClcJll. PatJIll')
0lUdata8.t(2OQcpI..s.n.t}
T,actorIor0klda1.l1112
Trw;:IOf lor 0lUdeUl92
2K s.r.. Board Iof Qkidat. 111211Q3
2K s.n.I Board lor Okklltl 92193
Extr. Ribbon

I

$3.Q5
3_M
8.75

111.46403

2350

S 195
1250
10.50
IMll402
775

TMSS501
2851

".00

S 1.75
'" 95
1.95

IPRO".
1702 (1m5)
2708 ("SOn5)
27511(5Vj
2718 ("SOn5)
2718 (35On5)
251815Vj
TMS271&

13.80
3.&5
550
3.75
5.50
5 50
750
5.80
.. 60
8.00
1.00

2732 (45OnS)
2732(25OnS)
2732(2OOn$)

2732A'" (.5OnSI
$ ".50
2732A (25OnS)
8.95
2732A·2 (2OOn5)
1115
27&.t(.5OnS)
".50
2764 (25OnS)
850
27601 (2OOn$)
1.50
TMS2$&t (.5OnS)
1195
MCM&l754 ("SOnS) 111115
MCM&l7'16 (35OnSj 21 M
27128-3 (XIOnS)
1.50
27128(25OnS)
1595

1I.lI5l=

<OOS.27C18

~::

.TATIC RA".
2101 ("SOnS)
S1.19
21L02 {o1SOnS)
.•
.71
2102·1 (.5On5)
21l02·2 (2SOnS)
1.39
2111 (45On5)
2.75
21 t2 (45On$)
2.75
211.(45Or'IS)
'.5M.5O
21141"'(.5On) I 8i 1112.50
211.tL-3 (3OOn) 1791113.30
211"L-2(2lXln) 1." 1113.1lO
•.50
21"7(55nS)
4044-4 (45OnS)
3..25
...... (3OOnS,
3.75
"044-2 (2OOns)
".35
3.75
UP0410(10llnSj
3.50
5101 (CMOS)

MK"118
S4.ll5
TMM2018-2 (2OOnSj 3.10
TMM2011-15 (ISOn) 395
TMM2011-1 (lOOnS) 300
HMllll!5P'" (2OOnS) .. 75
HMeI18P-3(15OnSj 325
HM811!5P·2(12OnSj 575
HM&ll8l.P'" (LPj
3.80
HM8118l.P-3(LP)
315
HW6118l.P·2 (LP)
3.M
Zll32 (3OOnS)
32.15
HM62&4P·15 (150) I • .as
HM62'll4LP-15(LP) 18.'15
14$1" (35n5)
1.15
130115 (SOnS)
3.95
Q3Q5(5OnS)
3.95

DYNA"IC RA".
4027 (2$On5)
1103 (3OOnS)
.., 1.....2 (I5OnS)

11.29
.71
1.21111 Q.95
1.IQII8.25
.It II 5.ll9

TMS.t408 (2OOnS) 18.ll5
TMSU18 (lSOnS) 17.75
.1:zs6..150(15On) 1.15
.12S8-200(2OOn)
7Q5
.11SH'" (25OnS)
TMS4050 (:lOOnS) '86
"1~150115On)1.511tf1l.ftS TMS.tOeO(3OOr\S)
186
..1$4N·200 (2OOn) 1."11 tf10.oq MMS2IO (3OOnS)
1.85
"1&4N-120112OnS}
8.lS UPO.tIl (3OOnS)
1.85
5.95 MM529ll (25OnS)
1.15
TMS418.t (ISOnS)

1.7'9

1.1Q
.85
.75
.Q5
.95
1.35
1.50
."9
12.Q5
12.Sl5
9.95
11.95
12.Q5
".95

74CoO
74COO
74C02
74CO.t
74C08
74Cl0

1.29
.29
.211
.35
.35

$2.35

S·ll5174C181 11.I 5 17.tC373
14C1S 1.89 74C175 1.15 7.tC37" 2.35
74C90 1.15 74C240 1.89 74Cl101
.59
74C93 1.15 74C2.... 1.89 7..ca:z:z ... ~
MORE 74C-.lSTOCK-ALSO IN CATALOG

174C7..

UN EAR
LM108AH $3.95
lM300H
"
LM30IN
.35
LMJ0.4H
1.M
LM305H
.ll5
lM306H
•. 75
lM307N
.40
lM308CN
.85
lM310CN
1 $5
LM311CN
ll2
lM312H
1 75
1 45
LM318CN
U6
LM311H
lM319N
1 II

tolES90
$2."5
NeQ2
2.70
LM709N
.55
LM7tXIH
l.WI
LM710
.66
LM711
.75
LM715
3.95
LM723N
.55
LM723H
.75
LM733
.118
LM73ll
1.&5
LM7..,CN
.33
LM7",H
.40
LM7"IN
.29
LM7.7
155
LM748
.55
LM101.
1.15
LMl303
1.110
LMI310
1.'5
t.1C1330
1.$5
MC13019
1.85
MCl350
115
MCl358
1.$5
MC1372
8.75
LMl .. ,"
155
LMIS5IH 2-lKI
LMlllOO
2.35
LMlI12
1.10
LMll30
340
LM1171
5.~
\.Mlen
545
LMlln
'.20
LMl889
1.80
lMlll9ll
1.70
ULN20Ql
1.95
UlN2003 1."9
kR2206
3.75
2.110
kR2207
XA2208
2.40
XR2211
3.75
LM28T7P 2.00
L.M2ll7IP 2.25
LM2llOO
.13
LM2l101
.19
LM2llO:3
sg
LM2l107
2."5
LM2II17
2.85

LM320 ( _ VAs)
~"N

55
LM33llN
.ll5
LM3,eQ ( _ VA.)
lM3.t8N
."
.85
LM358CN
lM359
1.75
LM3llON
2"
LM370N
.95
lM373N
3.95
lM3nN
3.75
l.M317N
1110
LM380CN
15
L.W38ON
106
l..M3I1N
15i
l.M3ll2N
135
195
LM383N
LM384N
1.75
.19
LM3ll6N
LM3ll7N
I.a
LM389N
115
LM392N
.89
LM723N
."8
LM723H
.55
NES31
2.15
NE555
35
NE556
85
NESSI
I .g
NE581
23.50
NE564
2.15
LM565
.15
l..M5M
1'5
85
LM5I7
NE570
3.&5
NE571
2.WI

LM3900

.55

lM3i05

115

98
95
2.95
2.115
3.75
".35
3.75
1.19
3.75
2.75
1.25
1.25

MC.t02..

MCot944
RC"'31
RC.t136
AC.t151

CA3023
CA303ll

CA304e
CA3059
CA3OIO

2-15
2 &5
I 89
I 10
180
I.eo
1.55
.80
2.95
3.5
1.29
1.15
IN
1."9
1.25
145
t 45
2.19
.eo
.19
1 10
1.10
1.39

CA30&5
CA3080
CAX\81
CA3OI2
CA3083
CA308ll
CA3089
CA30ill
CA3130
CA3140
CA31018
CA3leo
LMl3080
lM13100
LM13700
LF3017
LF351

Lf353
LF355
LF3511
LF357
Tl071CP
Tl072CP
TL07.tCN
TLOlllCP
TlO84CN
n494

.79
1.35
1 WI
.59

1.WI
• 10
1.116
320
'''11
".95
1.2ll
375
625
795

n....

nU7
MC3.t23
MC3.tS3
MC3.t58
MC3.t5Q

MC3.t8ll
MC30170

~~2~I-;05.

""""'"
7~~:\~.v

7905KAIio
12. 15.2.V
79L05, 12, 15V
LM""'"
LM31tHnC

.69

2.V
78L05. 12. 15V
71M01C.
7IMGf7'llMG

85
all
1.9

.n
1 .29

1.39
n

.... ",
.n
....'.n

12513.86

LM323K

LM.,,"
L.M33OK

'.n

LM350T

~2~5, 2.V .79

LM350K

.PICIAL PURPO.E CHIP.
MC1 .... 1I SI1.50
BFH941
11.50
301702
12.50
5018
1".95
1118
10.50
5307
10.50
MC4Q2..
3.75
1038
3.75
53llill
3.50
58187
12.25
SPIOOO S9Metl

111.25 95H9O
3.75 7601T7
11.50 76411
11.50 76"lllj
2513-OC\1U 1150 AY38910
2513-OO2l 1.50 AY38912
UP07201 27M SSI·263
33.tl
".50 VOlrIll
llctO
13.25 DIgUIk.MCI5llOfi
2.95 LM13llOON
TRI863 5V UAAT
$9.95
5832

""523'
78
A"53800

$ 11.25
3.75
5.75
1.7S
795
795
36_95
311.95
301.Sl5
1.95
$4.25

DISK SPEciAL

$1 00

(IBM PC OSOO)

~PC8"

EACH Hub Rir9
PACKAGE T""'I(:
OF 25
MIjor t.Ifrgr.

eo-

WOWI
Supply Umlted

1~"""nT.S.

VERBAnM 525-01 SSfOO

VEABAnM 550-01 0SfD0 (IBM)
MAXELL MO.l SSft'lO(AI)
MAXELL Mo.2 05100 (leM)
MAXELL DISKS lor AT (1l6tpl)
OY$AN 1001110 SSIOD (All)
OYSAN 1001120 DS/OO (JBM)
ACP SSIOO (All)
ACP OSIOO (16M)

Jy," .....

1Tft:.

.. -.nTI.
~;;;~ ;:~

AOCOllOO 114.951
AOCOl104
3."5
1.WI
OAC0808
",45
AOC0809
ADCOel8 1•.25
A07523JN l.ftll

ADCOe17 SI.75/'408ll
Sl.ll5
OAC0800 •.75
l408L1
2.85
OACoaoe 2.85
OM;loo
7.ll5
OACI02O 7.95
OA.C08
7.95
OACI022 5.16
OACOl
8.95
LF353N
I"
LFl3201N 1."

EXPANSION ..I ..ORY
1 eo_ lD 10_
$22.ll5 Sll1.M
27.95
2I.t.ll5
li.95
17.ll5
24.115
22_Q5
48.95
013.15
27.95
25.Q5
301.115
31.Q5
I".M
12."
17.95
15.lIS
32.00
33.00

211.00
31.00

14K UPGRADE (Set of 9)$1 0.00
256K RAMS (set of 9) $45.00
CAILI./ACCE.SORII.
2".95
Q.95
1".Q5
1".Q5
1".95

::: ::: I r.-....-.-_--DRI
- VE
- I rlll--n-CH-IPI--C\A-.-LS'
:::: ~::

OyW;.··DSiOO

"~i5

m.95

IBM PARALLEL ($hlllldedj
IBM SERIAL ($tllrIIMd)
KEYBOARD EXTENSJON.
RS232 GENDER CHANGER M.....M.1ll
RS232 GENDER CHANGER ~.malll
NUU MODEM ADAPTOR

I'M PCs

'14~'5

~"i~';I·'

II II

.•...

8
.'8.9 '

.

l11D7910

XlOfl200 BAUl)MOOf),11C

8

'19

•

Residents

714-558-8813
OUR
POLICY

Inquiry J 7

oNO surcharge for VISA or Mastercard.
oNO sales tax. oAil shipments .Insured.
.Your card is Not charged until We ship.
oSame day FEDEX shipment is available.
oVolume purchasing agreements available.
-Government agencies, corporate and
Institutional PO's accepted.
oOrders subject to availability.
-All items have manufacturer warranty.
Some warranties up to 5 years.
oPricing SUbject to change w/o. notice.
oReturns, or cancellations may be subject f-to restocking fee.
i-oACP Retail Store pricing may vary.
f-oWe are not responsible for typo~.

-

$2

l.M3808
UU!ll.
LM3t15
LM3iI18

VOLTAGE REGULATOR.

:::: l'Ir:-,.-::,:-:,.:::.:::,,-'
.
1"':::.-::""'o""'="'Ir.H:::-EA".:::<-::lEA=
....
=11 Comp. 05100 DiM 0riY.

~::

1.95
1.10
1.10
1.1IO
.N
.N
.N
1.11

DATA AQUI.ITION

MAXEU 3'-11" MICROOISK (UAC)

S;:::

S39.5O
31195
,.95
111.95
301 95

UART./U.ART.
1llQ:28
10130'.
10150'

4000 S.2'8 4028'.&5 40511 17.80 "505
.22 402$
.75 ~
.85 ~
4001
4002
.22 4030
.3111""
.38 ~7
4OOl5
.7'll 4C31 3.25 408lt
.28 ~
4007
.22 4032 2.15 4070
.35 4510
4001
.95 4034 1 Ql 4(171
.28 4511
400lI
311 4CJ5
.N 4072
.28 4512
4010
.311 4037 1.95 4073
.28 4514
.2" 4040
.75 407$
.2ll 4515
4011
4012
.2" oIOCl
.75 4078
.75 451'
4013
.35 oIOC2
.65 4OT7
.354511
401.
.75 4043
.85 4071
.35 45~
311 oI()C.4
.69 4081
.29 4S56
4015
4018
.35 oIOC6
.80.062
.29 4558
.65..0.7
9ll 4085
95 45llI
4017
N 404a
99.t(MMl
Q5 8OC95
4011
354093
015~7
4011
.3801OC9
.t02O
.M 4Ol5O
.3.t 4084 2.Q5 MCl4408
.75 40lMl 1 to MCt44Qi
4021
•
6051
4022 .M.t052
75,.oeg I.IS MCI ,0
40:23
.25 4053
75 4501
sg MC' l1
402.
.511 4065 3.15 4502
95 IIfCI 12
4025
.25 4058 2.95"503
.Q MCI 111
4027
."5
CALL FOR 7..He

----.r

~n

,n

'.50
'.50

zeo<:T<

Calif.

C"O.

..... 8.OMHl

"A" "OMHz

--.:25

zao.cou

VERBAnM 3".,.' MF350 (MAC)

OKIDATA PRINTER.
Plug-H.PJwlalorOluda!l20
0kJclaUI 182tl~. GraphQ,)

U6

I255A
8257

"ll6N-3(2OOnS)

IDC TYPE

10.50
•.25
5.95
8.75
".25

82$

1217

""

0.2,
3.95

1250
8251
8251A
ll253

:::

I2&l

SU5
sg.95
2'8.115
8.7$
8.25
8.25
5.50

S275
8279
&2S2
1283

1375
1595

1237

11.50

mil
8271

"'" ,.-

"'"
8243

'.50

1551

S3.75
195
220
1.Q5

1226

'.25

'.50

72 Pin ST
72PinWW

.....

.532
""

'.25

821"
8218
122"

52'

lIOlI5A

.HI

1011Q.95

2732A-2
2718OC-45OmS
27'&4-45Om$

IC lOCKET.
SOi.OV'TAIl

".n
'.n

8000

T"S2532

-'-

'.n
...0
>2."

CRT CONTROLLER.
1-U
S.09
17
17
10
Ii
Ii

JumbO R~
JUmboGIWn
Jumbo ".llQw
Mini Sll. Red
MiniSiztlar-

lWI80

&11175
I5S8O
881)17

8IlOO

LID LA..P.

08-2SS Fen'\IIIrI

Ow... 10,000 ......."

....,...
.-

OPTO ISOLATOR.

8852

Z.IJ)

1111.00

811l1l201&-15OmS
06-25P Molo

Torin 3" TA-300 F.n
Torin ...sa" Muffin Fin
12VOC Fan

6840

1845

.." ....
.......'

111$1.00

511.00 2N3908
~1.00 T1P2iA
. . 11P3OA
.~ TlP31A
.'5 nP32A
.25 1N4148
. • lN751
..,1.00 IN4002
411.00 IN4Q04
t.e9 MP02232

:1::::

Mlnl SiZ'I

"UFFIN FAN.

1828

TRAN.I.TOR./DIODI.

2e9 is

1001$5.50
lOOIe.50
100111.25

.OluF DISC BVPASS CAPACITOR

+-+-+-+1

411.85

300 119,86
215 19."

FIQppy Controller

++++-I1S83ISOO AriIrlfMIie

+++-H

~.lr_~w1&4K

2N30S5

IS83410 SASI (OMA) WIN! Inl....

c..

Pef$YSlMtniMor.:l

2N22HI"
2N22""

210

+-+--+-+1 IS83&lO T.n.e

+++-H

~lyst8ob8olrcl

PH2222A
PH".."

::

1593331 Un~ PIO
Oplo

1335.00
335.00
....5.00
c.Il

P-.yst Shortport Cdcw

w::
~.: ..... "
~ :::
"',.,,,
~ 1~::: "'-

~

zao CPU

++++1 =~~~ ~~CPU
++++1:=:: ::=s~
++++1:=: =~~ ='ingJ
++++1 tSB3340 P,,.. Input

+++-H .S~

Mono Combo _ NEWt
P~yst Color Combo - NEWt

3.75
2.80
1".50
1275
1195

".50
'.50

PIER.Y.T CARD.
P~

,7."...

S3.25

' ' ' 1' ' '.. '1"'"
6820
11821

311.Q5
2.80
7.75
l1U5
i.5O

.....

suv-

1-

INTlRIIL ITO-IU. BOARDI

+++-H

....

""""-'0
"""
...,
""

r--..
- ...
-"-~-Dl"""--SP-.-I-c?.-~I-A-L--'II:S

.PECIAL IUY

I........,u
++-+-H I

leM 51y1e Hard di" with powtoef'
tuPPIY and I."
$195.00
Dual HIfd DiM ~ sup & ,."
29$.00
Dual 5"''' Ful High! -*::a!1n(II,JII(
&5.00
Dual 5"''' fuI HIght IlorizorUI mounl
99.00
Dual5"' .. ~w/~sup&l."
60.00
Single 5"''' Ful Hight wtpowet M.lP & I." 56.00
5""'"T'IWIllM W/f1OWet~ & t."
60.00

5511.00
511.00

A8 Switch fCentronlc.)
AS SwilCh.fD825)

IlOO

DRIVE CAli NIT.

UP. POWIR .UPPLY

T400
7400 S .18 7446 I.sa 7.. 123 1"5 7.In I.ell
$5 7.125
"27.,T7
.ell
7401'
.187....7
.61 7.. 126
..... 7 ..
1.301
7402
.18 7448
.IQ 7.. 128
.•11 7"'80
.75
7403
.18 70t50
.197.. 132
.•57.181 1.75
74006
.187.51
197.,38
.75 7.182 115
7605
.23 7"53
197.,.,
.85 7.. 114 2.25
7408
."i 7.54
.25 7"1"2 2.95 7.'85 2.25
7407
...97.511
377"1013 3.70 7.1110
.•7
7401
.z.. 74«1
.29 7.. 1.... 2_15 7.1Ql
.87
7.tOll
.197"70
2ll 7.. 1.5
511 7.1r.!
87
7.10
Ii 7"72
.~ 7"1017
I ..g 7.. 1ll'3
87
7.11
2.7.73
.301 7"1018 I I I 7.. liM
17
7.12
38 7.7"
.38 7"150 1011 7.,96
.11
7.. 13
.301 7.75
.301 7..151
55 7"1911
75
7.. 1.
"iI 7"76
".eo 7"'52
87 7"li7
1M
7.18
."97..n
7.17
."97.t80
7.20
.197"82
7.21
35 7.83
."57"155
It 7"221 1.111
.55 7.,58
.5ll 7"251
75
7"22
."57415
511 7Q73 1.15
.35 7"'57
7.23
.58 7488
195 7"'51 1.85 7.2n
7"25
2SI 7.ta9
7"2'8
.2ll 7..iQ
:; ;::: 1
7.27
25 7"Ql
7.28
.55 7.t82
7<&30
187"13
7432
29 7494
.25 7.95
7437
70138
.2ll 7"lIS
;:::
.::;:::
:::
58 7"117
7439
744(1
111 7"'00
7.... 1
19 7"'07
7"'2
.•57"'09
7.013
"57"'111
7......
1157"121
:: ;::;;
.:: 7".90 U5
7445
&III 7"'22

,n

:::

;::~ I:~

;:::: ::::

I-I-I-t-tI-f--f--f--f--

~

;= 1."

f-i--i--i--+-

.~ ;:~~

1.~

.:: ;::: ~: I-f--f--f--+-

.~ ;::~

::;: :::: f-i--i--+-+-

'.= ;::~

~.~

2~

I:~~ ;::;~

"::i

I-f--f--+-+-

;::: ::: f-i--i--+-+;:=

::~ I-f--f--+-+-

f-i--i--+-+-

74L1OO
74LSOO
74lS01
7"LS02
74LS03
7"l.SO.t
7"LS05
7.LS08
7"LSOi
7"LS10
7"LS11
7.LS12
7.LS13
7"LSI.
7"LS15
7.LS20
7.LS21
74lS22
701LS2t
74lS27
741S21
7"LS30
74i.S32
7.LS33
7.lS37
7.LS311
7"LS.tO
7"LS42
7"L$47
7"LS48
7.LS51
701L.$54
74lS56
7.LS73
7"LS7.
7"LS75
74l$78
7.L$71
7.LS13
7.LS85
701lS6ll
'''LSWI
7"LSll2
7.LSt3
74lS86

I

22
.22
.22
.22
.2"
.25

.27
.28
.25
.33
.33
.39
.59

.33
.2'8

2ll
.29
29
.29
.2ll

.25
.33
.53
.35
.39

.25
.....
7"
7"
.25
.29
.211
.38
.301
.39
.39
.39
.59
.89

.39
.54
.5001
.54
.75

74L.St 13
74L.S11"
74L.S122
74L.S123
74l.S12.
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7"lSI38
7.lS138
7..L51311
7"LS1"S
741S148
74l.S151
741S153
7"LSI54
74L.S155
7"LSI58
74L$157
74L.SISI
7"LSleo
7"LS181
7"LS182
7"LS183
7"lSI64
74L$185
7"lSI.
7.L61U
74lS1H
7"lSl70
74l$173
74lS11"
74L$175
7"L5111
741S180
7"LS1Ql
7"L51112
7"L51113
7"lSliM
7.lS195
7.LS1M
7.LSl117
7..LS221
701LS240

7..LS9ll

.,4LS2.t2

7.LSI07
7.LSI09
74LS112

39
.39
311

7.LS2ot3
7..LS2....
74lS2'5

1.31

74lS2..7

S .7.

.3ll

7"l.S24I
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.5
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2.75
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."11
.511
.311

7..lS249
74L$251
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74LS2S3

.5ll
.5ll
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7..LS258

..5ll

7"LS2511
7.l.S2eO
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.511
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The TEC F-10 Daisy Wheel printer is the perfect answer to a reasonablly priced 40 character word processing printer. While this
printer is " extremely" similar to C.ltoh's F-1 0/40 Starwriter printer.
Legal counsel for the C.ltoh Company have advised us that we
should refrain from referring to the TEC printer as a Starwriter.
This 40 character per second printer auto installs with Wordstar and
Perfect Writer. Features extensive built-in word processing functions that allow easy adaptability and reduced software complexity.
Industry standard Centronics interface provides instant compatibil-

ity with all computers equiped with a parallel printer port. The TEC
F-10 accepts paper up to 15 inches in width.
These printers were originally priced to sell at over $1400. Through a
special arrangment California Digital has purchase these units from
a major computer manufacturer and is offering these printers at a
fraction of their original cost.
Options available include tractor feed, buffered memory and an
assortment of printer cables for a variety of computers.

California Digital has recently purchased several
thousand 10 Megabyte
Winchester disk drives.
The manufacturer has
asked us not to advertise
their name. Please telephone for details

10 MEGABYTE
WINCHESTER

SPECIAL

TE

MEMORY

,.

41.6

41 &4 150ns. 64K 128 refresh
41256 1SOns. 2S6K

ICM-4164150
ICM-41256150

411615On5.16K

ICM-4116150

4116200ns.16K
4128forlBM/AT
DP8409 dynamic conlroller

ICM-4116200
ICM-4128150
leT-8409

1·31

32 +

2.29
8.95
1.75
1.75
8.95
39.00

1.99
8.50
1.65
1.65
8.75
35.00

1.49

1.29

100 +
1.35
7.25
1.45
1.45

8.35
29.00

STATIC MEMORY

4044TMS 4SOns. 4K J: 1
5257 300ns. 4K J: 1
6116 P4200ns.2K J: 8
6116 P3150ns. 2K J: 8

48TPI'96TPI
One Two Ten

Five Inch Double Sided Drives

DYNAMIC MEMORY

21102 2oons. lK static
21 LQ2 4SOns. 1K sialic
211245Ofls. 2K sIalic
2114300ns.1K.4

"11' ell,I"

AICSSB SSF

ICM-21L02200
ICM-21L02450
ICM-2112450
ICM-2114300
ICM-4G44450
ICM-5257300
ICM-6116200
ICM-61 16150

EPROMS
ICE·2708
ICE·2716
ICE-2716TMS
ICE·2732
lCE-2764
ICE-27128

1.29

1.15

2.99
1.95
3.49
2.50
3.95
4.55

2.85
1.85
3.25
2.25
3.85
4.35

1.15
.99
2.75
1.75
2.99
1.99
3.70
4.15

These 6.7 Meg yte drives
are new units recently released by the Shugart division
of Xerox. The Shugart 604 is
fUlly 506 industry compatible.
Each drive is tested before
shipment and is supplied with
a 90 day warranty. SHU-604
FIVe Inch-Winchester Hard Disk Drives
FUJITSU M2235AS 27 Meg.
899
859
RODIME RO·208 53 Meg.
1589 1493
MAXTOR XT10140 140 Meg. 3895 3785
SHUGART 712 13 Meg. '12 Ht
495
465
SHUGART 604 6.7 Meg.
99
89
TANDON 502 10 Meg.
419
395
TANDON 503 19 Meg.
695
675
SEAGATE 225 25 Me •
695
625

TEAC FD55B half height
119
TEAC FD55F 96 TPI, half ht.
119
CONTROL DATA 9409 PC
169
SHUGART SA455 Half Height 119
SHUGART SA465 '12 Ht. 96TPI 119
TAN DON 100·2 full height
149
TAN DON 101·4 96TPifull ht. 299
MITSUBISHI4851 half height 139
MITSUBISHI 4853 96/TPI'h Ht.155
MITSUBISHI 4854 8" elec.
295
QUME 142 half height
219

115
115
159
115
115
145
289
135
149
285
205

109
109
155
109
109
139
279
129
139
275
199

Eight Inch Single Sided Drives
SHUGART 801 R
SIEMENSFDD 100·8
119 115 109
TAN DON 848E·1 Half Height 369 359 349
Eight Inch Double Sided Drives
SHUGARTSA851R
495485
QUME 842 "QUME TRACK 8" 319 319
TANDON 848E·2 Half Height 459 447
REMEX RFD·4000
219 219
MITSUBISHI M2896·63 Y2 Ht. 459 449

475
313
435
209
409

The NEC J(;-1401D IS a 13" medium/high resolutIon RGB monitor
suitable lor use with the Sanyo MBC-550/555 or the IBM/PC. The
monitor features a resolution of 400 dots by 240 lines, Colors available
are Red, Green, Blue, Yellow, Cyan, Magenta, Black and White.
These monitors are currently being used In applications far more
critical than mIcrocomputers,
The NEC monitor carnes the linon-Monroe label and was originally
scheduled for use In their "Office of the Future" eqUipment. A change
in Monroe's marketing strategy has made these units excess inventory which were sold to California Digital. We are offering these prime
"new" RGe monitors at a fraction 01 their original cost. Sanyo compatible NEC-1401/S; IBM/P/C Computer compatible NEC-1401/PC

The Com rex Comscriber I is the ideal solution to make
short work of translating financial and numeric data into
a graphic presentation.
Many ready to run programs such as Lotus 1-2-3,
Visi-on and Apple business graphics already support
this plotter.
The Comscriber I features programmable paper sizes
up to 8V2 by 120 inches, 6 inch per second plot speed
and 0.004" step size.
Easy to implement Centronics interface allows the
Comscriber I immediate use with the J')rinter port of

most personal computers.
The Comscriber I is manufactured for Comrex by the
Enter Computer Corporation. The plotter is marketed
by Heath Kit and also sold under Enters own "Sweet P"
Label. This is your opportunity to purchase a graphic
plotter which was origirially priced at $795 for only
$219.
Also available is a support package which includes
demonstration software, interface cable, amulticolor
pen assortment and a variety of paper and transparency material.

MONITORS
BMC-12A
BMC·12EN
AMK·JOOG
AMK·300A
AMK-310A
ZTH-122
ZTH-Z123
NEC-JBI201
NEC-JBI260
CON-BW9

phof 12" 010/80 colulTW1 SWitch
hor 12" 40/80 column switch
rI8MHz.compClSlt ...1Cleo
gradecompoSll.
Conrac9 'ooeo1ramereQlmeshorz sync & 12v suppty.

COLOR
NECJC1401DMe<!IUmIHtgh 13" RGB
BMC AU9191 U Color comPOSl1 ",Ideo With sound
BMC 9191M RGB designed lor use w.th lhe IBM compuler
NECJCI203DM, RGBcoIormoflllor
NECJC1215colorcomPOSlt
Zenith ZVM135 RGB & compcSlle sUitable lor IBM PC
Amdek Color I. 13' comPOSlt ....deo
Amoek Color 11+. 13"" RGBhl/resolutlon
Amdek Color III .... 13" RGB. medium resolulllQf1
PnncelOfl HX·12 AGB IBM/PCcompauble

78.9~

11900
128,95
138,95
158.95
89.95
89.95
15900
11900
59.00

NEC-1<lOl/X
BMC-9191
BMC-9191M
NEC-l203
NEC·JC1215
ZTH-Z135
AMK-loo
AMK·200
AMK·300
PAN·HX12

.25900
238 95
37900
699.00
33900
47500

29900
41995
35995
47895

PRINTERS

--._-""
--~
.•..... -: :-::
rnQ'"

~gr5:

2400 BAUD

~n exciti~g new modem from the telecommunicallOn experts at FuJitsu, Ae.llable 2400 BPS communication over public phone lines.
Automattcally selects 2400 or 1200 baud depending incoming termi·
~al speed. Integral speaker allows monitoring call progress. Will work
In full and hall duplex as well as simplex modes, both Synchronous
and Asynchronous communication protocols are available. SWItch
selectable test modes available for digitalloopback. analog loopback,
as well as remote loopback. Four microprocessor design assures
reliable operation over noisy phone hnes at both 1200 and 2400 baud.
Switch selectable Bell 2t2A or CCITI V.22 compatible. Sleep mode
can be enabled through the use of the DTR line.

STA-Gl0X
STA·GI5X
STR·Ol0
TOS·1351

Olodata 83A & parallel 15 paper
Oll.ldata 84A & paraltel15" paper
Epson LX-SO 10" 120 Char/sec
Epson FX80FT, 10"160cnar IseC. wlthgraphtrQll
Epson FX100FT 15" 'GOchar /sec wllh waphtrilX
Epson L01 500, t 5" corespondence Quality
Epson JX80 Color pnnter
Prownter 8510paral1el9YJ paper
PrOWfltor II, parallel 15" paper. WaphICS
Dataproducts B-600·3. band pr.nler 600 LPM
Prlnlromx P3QO high speed pnntef 300 I.nes per minute
Pflntromx P600 ultra h19h speed 600 lines per mtnute

OKI-63A
OKI·84A
EPS-LX80
EPS·FX80
EPS-FX100
EPS·LOl500
EPS·JX80
PRQ-851OP
PAO-2P
OPS-B600
PTX·P300
PTX·P600

8::::: ~~ ;::::r Fn:~~~":~J:;/sec

~::~~:

24900

36500
359.00
1495.00

29900
379.00
549.00

92900
239.00
399.00

599 00
1079.00
57900

32900
59900
698500
399500
579500

The Team 212A offers all the features of the Hayes Smart Modem
1200 for a fraclion 01 the price. Now IS your opportunity to purchase a
1200 baud modem at the price of a 300 baud modem.
California Digital is so confident of your complete satisfaction that we
will allow the return the Team 212A and apply the full credrt towards
the purchase of any other modem.

ANCHOR

AUTOMATION

WORD PROCESSING PRINTERS
SlalVmter FlO parallel. 40 cnar/sec
NEC8810 55 char/second. senal Interlace
NEC8830 55 char/sec. par I Interlace

~~g~ POPUI~i~te~~~n~~~~~~~:,~
Silver Aeed~5OO. 14 char/sec par I Interlace

Silver Reed EXP550 17Cherlsec pan ,nterface
Diablo 630 40 chari sec S8flal
Diablo 620. propor!lOnal spac.ng. horz.& ...ert lab 20 CPS
Jukl 61 00. 18 chaf.lsec
Jukl 6300, 40chausec
Comrex CA2. 5k buller. proportlOflal spaCing. par I

PRO·Fl0P
NEC-eaIO
NEC·8830

~~g:~~

SRO-EXPSOO
SRD·EXP5SO
DBL·63Q
OBL-620
JUK-6100
JUK·6300
CRX-CR2P

68900

'9900
39500

TERMINALS
Freedom 100. spilt screen. delalchable keyboard
Duma 102 green phosphor lermlnal
Ampex DIalogue 125 green screen.
Ampex DiaJouge 175 amber screen, two page, lune, keys

~:~;~'~~te~:a~'SPlilscreen

ZenIth 29lerrmnal. \lT52 compallble detatetl.bIe keyboard
TeloviOeo910 Plus. bIodI mode
Tele 1deo 925. delatchable keyboard. 22 tundl()n keys
Tele 1deo 950. graphIC char"spI.t screen. 221une.
Tetevideo970, 14" green. 132 COlumn. Eurocean

UB-Fl00
OUM·l02
APX-Ol25G
APX-Dl75A
WYS·50
WYS-300

lTH·Z29
TVI-91OP
TVI-925
TVI-95O
TVI-970

49500

53900
67500
719.00
59500
115900
76500
57500
75900

95000
1095.00

'189

The dual Teac subsystem features your choice of
two FD558 (48 fpi) or two FD55F (96tpi) 5\14' double sided disk drives. Also supplied within the subsystem is 50 watt power supply and a four fOOl
shielded si9nal cable.

RelurnlJfa
Sma," Hil SelllJu

49900
165900
165900
159900
31900
42900
156900
76900
39900

DUALTEAC
SUBSYSTEM

MATRIX PRINTERS
Star GorTllm-l0X 120char/S&C
Star Gemln.·l5X, lOOchar lsec 15"paper
Star Gemini Delta '0. 160CharlSec
ToshibaPt351.t92chafisec lenerquality

I

r,..y
The Teletype Moclel40 CRT termlOallscootmuous heavy duty communication equipment
that have rec~ntly come off lease from a Cado Computer customer. Jt is seldom that
Cal.ifornia DigItal becanes involved in the marketing of USED products but we feft that this
peripheral represented such an exceptional value that we had to offer this equipment to
our customers.
Our engineering staff has fully tested every Model 40 terminal before Shipment.

The Anchor Automation Mark VIIS a 300 baud direct connect modem
that plugs into any slot of your IBM/PC. ThiS modem supports auto
answer and auto dial capabilities. Other features include telephone
number, storage. send / receive text files, sinqle key-stroke dialing
along With many other funcllOns provided on disk. The Mark VI was
Originally priced at over $300
FUlltsu 2400/1200 buad auto e...erythlng
Team 1200 Hayes Compa\lble

crs 2t2AH t200baud. auto dial

Terminal software tor CTS212AH
Prometheus 1200 super teatures
Prometheus 1200B Internal PC
Signalman MarX 12. 1200 baud. Hayes compatible
SIgnalman MarX VI. 300 baud Internal PC
Signalman Mark I. direct connect wllh terminal cable
Hayes Sman Modem 1200 baud. auto answer. aulo dtal
Hayes 1200B lor usowllh the IBM/PC. 1200 baud
Hayes Smanmooem. 300 baud ooty. auto answer. auto dial
Hayes MlCromodem II. 103 Apple direct connect
Hayes Chronograph. tIme & date
Penr113Q0/1200 .nduSlnal quality
Uni ersal Data I03LP.llne power. answer & OrIgInate
Unl ersal Data 202, t200 baud. halt duplex only
Unl ersal Data 212LP. full 1200 baud duplex. line power

FUJ-19350
TEM-SMl200
CTS·212AH
CTS·212SFT
PRM·PI200
PRM·PI2OOB
SGL-MK12
SGL·MK6
SGL,MKt
HYS·212AD
HYS-12ooB
HYS-103AO
HYS·MM2
HYS-CHR232
PEN-12.... 0
UDS-I03LP
UDS-202LP
UDS'212LP

51900
229 00
299.00
3500
31900
27900
23900
6900
75.00
429.00
399 00
229 00
27900
199 OQ
495.00
16900
21900
35900

IJRAfJON

$99

Compatible with most Radio Shack Color Computer software. The world lamous Dragon
c::omputer IS now available in lhe United States. Manufactured by the Tano Corp. under
hcense 01 the, British Broadcasting Company. The ~ragon co~es complete with 64K Byte of
memory, serial modem port along with a Centronics printer Interlace. This unique micro.
c~mputer features Motorola's advanced 6OO9E microprocessor and comes standard with

~~~~~~~ ~~:g~t~~~r~~~~~er:~:i:rO~;~~hC~t~~~~~~t~If;:~~~n~tn~~l~ag:~~

10 cO~Junctl~n With ~ny color television, This is the Ideal low cost computer to be used with

~~e~~~g~~'~~~tlon system such as the Source, Western Union's EasyUnk or any other

TALL TREE JRAM-2

2 MEGABYTE
Multi-Function Board for your
IBM, PC, XT, AT

WITHOUT
MEMORY

S

19995

• up

to 2 megabytes of RAM
• Optional Parallel, Serial & Clock
• Free Jet Drive/J Spool Software
• Uses only 1 slot
JADE
LIST
• No loose cables!
'219
'199 95
J RAM-2 without memory
'519
'449 95
J RAM-2 with 1 megabyte
'819
'69995
J RAM-2 with 2 megabytes
'180
'14995
Serial/Parallel/Clock module
'180
'14995
Serial/Serial/Clock module
'269
'22995
J RAM-AT without memory
'569
'479 95
J RAM-AT with 1 megabyte
'14995
'869
J RAM-2 with 2 megabytes
'11995
'130
AT Serial/Parallel module
'119 95
'130
AT Serial/Serial module
'99 95
'120
Jet Drlve/J Spool Software

PRICE

Name Brands, Fast Service, & Satisfaction
---- Guaranteed

10 Megabyte, 256K, 5e'Itd Pori

$2895
IBM PC - AT

Enhanced With 20 Megabyte

LIST

128K AST Advantage-AT
'595
512K AST Advantage-AT
'1395
1.5 MB AST Advantage-AT _ _ '2195
3.0 MB AST Adavantage-AT __ '4145
JADE AT-Expando Plus
'495
STB Rio Grande 128K to 1.5M _
'495
STB Grande Byte 128K to 2.5M _ '395
Ouadport-AT 1S, 1P
'154
4 Serial Port Option For Above_ '195
128K Upgrade Kit
'395
20 Megabyte Hard Disk
'1790
'395
360K Disk Drive for AT

LIST

'395
'695
'945
'395
'665
'1095
'165
'399

LIST

Drop-in replacement

POWER SUPPLY
List Price $199

~~r:'Jsk System
$49995
_.~,.
.-

-.llt'"

-,'

FOR YOUR
IBM PC

JADE

'449. 95
'599. 95
'899. 95
'1299. 95
'395. 95
'359,95
'299,95
'139,95
'179,95
'129,95
'895,95
'119,95

and mounting h~rdw~~,~~~f~'~es cabinet &
patible. Externa mo
\
power supply.
LIST
JADE
95
TE Internal %High '1350 '499.
10 MEGABY
'1585 '79995
10 MEGABYTE Extern~1 '1765 '879:95
15 MEGABYTE Interna - - '1897 '1049.95
15 MEGABYTE External - - '1800 '999.95
'2060 '1199,95
20 MEGABYTE Internal 20 MEGABYTE External '3298 '1569.95
33 MEGABYTE Internal - - '3388 '1799.95
33 MEGABYTE ~xterna~...-;-'1000 '579.95
10 MEGABYTE h High
P
'2980 '1799.95
20 MB Disk w/ 10 MB Tape -

I.i .f..iff '.4.& .f!iij

135 WATT
For your IBM PC

GABYTE

•comPI,,,W""MI,,,,.,,"dp~/~T~:~:

$4995

Six Pak Plus 64K
Six Pak Plus 256K
Six Pak Plus 384K
Mega Plus 64K
Mega Plus 256K
Mega Plus 512K
I/O Plus
Preview

AR!

95

S 119

Hercules Color
'245
Hercules Graphic
'499
Plantronics Color Plus
'549
AST Preview
'399
AST Monograph Plus
'595
Teemar Graphics Master
'699
Ouadcolor I
'295
Ouadcolor II
'275
PC Peacock
'299
Paradise Graphics Card
'395
Sigma Color 400
'795
JADE RGB wi Parallel & Serial _'299
Everex Graphics Edge
'599

JADE

'189,95
'339,95
'379,95
'309,95
'449,95
'499,95
'209,95
'209,95
'239,95
'319,95
'599,95
'199,95
'349,95

HAYES SMARTMODEM

~~g\'cE $169 95
HAYES S'!lartmodem 300
HAYES Mlcromodem lie
HAYES Sma,tmodem lie

SAVE ¥,'; $2001
HAYES
~
Smartmodems
..
Sophisticated direct-connect auto-answer/auto
dial modem, touch tone or pulse dialing RS232
LIST
JADE
Interface programmable
HAYES Smartmodem 2400 _ _
HAYES Smartmodem 1200 _ _
HAYES 1200B wlo Smartcom II _
HAYES 1200B for IBM PC _ _
HAYES Smartmodem 300
HAYES Chronograph
HAYES Micromodem lie
HAYES Smartmodem lie
HAYES Transet 1000
HAYES Smartcom II
Modem Cable

'899
'699
'539
'599
'289
'249
'299
'399
'399
'149
'35

-------

LIST

Hayes Smartmodem compatible, 1200 BAUD
modem at a fraction of the price. FCC approved.
LIST

JADE 1200 BAUD Modem

_ _ $399

JADE 1200B for IBM
JADE 2400 BAUD Modem

'399
'699

JADE

'229 95
'239 95
'449 95

'629,95
'389,95
'339,95
'359,95
'169,95
'199,95
'169,95
'169,95
'299,95
'99,95
'24 95

ProModem 300c for Apple lie __'199
ProModem 1200B for IBM PC __'399
ProModem 1200 RS-232
'495
ProModem 1200A for Apple _ _'449
ProModem 1200 for Macintosh _'495
Alpha/num Display Option
'99
Options Processor
'99
64K Mem Expansion for Above _
'99
Modem Cable
'35

LIST
Microsoft Word
'495
Microsoft Mouse, RS-232 Serlal_ '199
Microsoft Mouse, IBM Buss
'199

HIGH RESOLUTION
640 X 260, .38 Oat Pitch

,TAXAN
MONITOR 95
RGB COLOR

LIST PRICE 5699
00
For cable add 519

5299

LIST
Amdek 300G
'179
Amdek 300A
'199
Amdek 310A
'230
Amdek Color 300
'349
Amdek Color 500
'525
Amdek Color 600
'650
Amdek Color 710
'799
PGS MAX-12
'269
PGS HX-12 640x240
'699
PGS SR-12 720x480
'799
PGS Scan-Doubler
'299
14 inch Quadchrome II
'599
Taxan 440 Ultra Hi-res RGB _ _ '799
Taxan 210 RGB/Composite _ _ '349
Taxan TV Tuner for RGB Monitor '99

'400
'59
'13
'30
'99

'329,'5
'48,'5
'11,'5
'24."5
'89,'5

UNINTERRUPTABLE POWER SUPPLY
Emergency back-up power to save your computer
system and your valuable data. A must for every
computer system
200 Wall UPS
425 Wall UPS
1000 Wall UPS

'359
'539
'1179

I

I •• I

'279."5
'459."5
'995."5

Disk Drive for Apple lie
Full Height Disk Drive
Half Height Disk Drive
ALS Z Engine
16K RAM Card
64K 80 Column Card for lie _ _
Best 80 Column Card 11111+ _ _
Printer Card & Cable
Fan with Surge Protection
Grappler Plus
64K Buffered Grappler+ w/16K _

LIST
'249
'299
'249
'299
'99
'219
'219
'109
'99
'175
'275

JADE
'129."5
'139."5
'129."5
'145."5
'39."5
'119."5
'139."5
'49."5
'59."5
'99."5
'149."5

JADE XPC IBM PC
• 256K of RAM Expands
•
•
•
•
•

to 640K on Main Boa,d
140 Watt Power Supply
4.77 or 7 MHz Clock
8 Expansion Slots
Deluxe Keyboard
90 Day Warranty

Q"

• 256K of RAM Maximum

on Main Boa,d
• • • 63 Watt Power Supply
• 4.77 MHz Clock
_ _ _ . 5 ExpansIon Slots
IIJWWMlB· IBM Keyboard
• 90 Day Warranty

256K of RAM, Two 360K Disk Drives, & Disk Controller

51295
~!!~~.."
OPTION #1

#3
~n~~~~~y~eri~:rd Disk

2S6K of RAM
Two 360K Drives
Hercules Card
Amdek 300

Miniature single board CP/M computer designed to
mount directly on top of a 5'/.' floppy disk drive
(7.75" x 5.75")
LIST
JADE
Little Board with CP/M
Support Package
Serial Cable
Diskless Monitor Eprom
SCSI/Plus I/O Adapter

JADE
'139."5
'149."5
'179."5
'269."5
'399."5
'449."5
'589."5
'179."5
'449."5
'629."5
'199."5
'499."5
'599."5
'289."5
'89."5

These industrial quality ISO-BARs look like a
standard multi-outlet power strip but contain surge
suppression circuitry and built-in noise filters plus a
15 amp circuit breaker.
LIST
JADE
'59."5
4 Receptacle Iso-Bar
'89
'69."5
8 Receptacle Iso-Bar
'99

IBM PC_ 51995
JADE XPC _51595

130 Watts of power
Multifunction Card
Hercules Card
Amdek 300

IBM PC_ 52995
JADE XPC _52495

51695
OPTION #2
2S6K of RAM
Two 360K Drives
Parallel & Serial Ports
Taxan RGB Monitor

5
IBM PC_ 2395
JADE XPC _51995

EPSON LX-80 100 cps. NLQ
EPSON RX-100F/T+ 100 cps
EPSON JX-80-t 160 cps. Color
EPSON FX-80FT+ 160 cps
EPSON FX-100F/T+ 160 cps
EPSON LQ-1500 200 cps. NLQ
EPSON HI-80 4 Pen Plotter
EPSON/COMREX 420 cps
2K Serial Board for RX/FX
NLQ Board for RX/FX
LetterWriter NLQ Kit for FX
LX-80 Tractor
FX-80 Tractor
LQ-1500 Tractor
LQ-1500 Sheet Feeder

WHY PAY $1149 FOR A C. ITOH

Continental U.S.

~.

STARWRITER™F-l0

800-421-5500

,;§:." e
o.1i. q~Ci

~q~,,o""

Inside California

",e 'o~

c:.~~,

When Our 40 CPS Letter-Quality Daisywheel

::Osh

800-262-1710

'2495
'149
'219
'75
'59
'59
'89
'499

For Technical Inquiries
or Customer Service call:

ONLY

213-973-7707

~

95 ~

e samge
Man UfaClU

4

g

Fo,2, B.II., Option Add '29"

sdlns 23 2 t da 33
LIST

CITIZEN
CITIZEN
CITIZEN
CITIZEN
CITIZEN
LIST

C

MSP-10 FT 160
MSP-15 FT 160
MSP-20 FT 200
MSP-25 FT 200
Serial Option

cps _
cps
cps _
cps _

C. Itoh's best-selling ProWriter and StarWriter
printers are now available with parallel interfaces for
Apple & IBM. or a serial interface for Apple lie.
Macintosh. Data General, etc. Full one year ~ Extra Cable
manufacturers warranty.

'499
'749
'699
'949
'60

,g P.CSW;:hi4 5.6_

LIST

JADE

~ ~I"''''''2'7'21Tm''''T

OKIMATE 20 Color printer _ _ '150
PLUG-N-PRINT for OKI 20
'75 L -'69:8'OKI182 120 cps. graphics _ _ '299 F ~
OKI 192 160 cps. graphics _ _ '499 D ~
OKI193 160 cps. 15" paper _ _ '699 R ~
OKI 92 160 cps. graphics
'599 p ~
OKI 93 160 cps. 15" paper _ _ '995 ~~
OKI 84 200 cps. parallel
'1399 C ~
OKI 84 200 cps. serial
'1499 E ~
Tractor for OKI192 .
'50
'44,9'
Tractor for OKI 92
'89
'54. 95
2K Serial Board lor 192/193 _ _ '99
'69,9'
2K serial Board for 92/93
'120
'99,9'
Extra Ribbon
'9
'4,9'

LIST

IBM PC style cable
Standard parallel cable
Dual Printer Switch Box
Apple Card & cable
RS-232C serial cable
Ribbons
Apple lie cable

LIST

LtST

LIST

Single-sided, double-density _ _'34
Double-sided, double-density _ _'42
Double-sided, 1.2 MB for AT _ _'69
3%" Single-sided for Mac
'69
3%" Double-sided for DG/1
'89
Bulk Diskettes as low as

'54
'40
'149
'109
'30
'24,9'
as low as'4,9'
39
'19,9'

1S

Dua' 851 Sub-System Kit _ _ '1445
'599.
Dual 851 Sub-system A&T _ '1645
'199"5
complete dual 851 disk drive sub-system with
two Shugart SA-851R. cabinet, power supply,
_

ProWriter 7500 FT 105 cps _ _ '289
ProWriter 8510 AP 120 cps _ _ '429
ProWriter 111550 FT 120 cps __ '619
StarWriter Y10-20 20 cps
'489
StarWriter A10-30 29 cps
'669
StarWriter F10-40 40 cps _ _ '1199
StarWriter F10-55 58 cps _ _ '1449
StarWriter F10 Tractor
'249
StarWriter A10 Tractor
'199

fan, etc.

JUKI 6100 18 CPS
JUKI 6300 40 CPS
COM REX CR-lie 20 CPS
NEC 3550 33 CPS
DIABLO 63040 CPS
TOSHIBA P1340 180 CPS
TOSHIBA P1351 180 CPS _ _
TOSHtBA P351 288 CPS
T.1. 855 150 CPS
T.1. 865150 CPS

'599
'995
'599
'2250
'2340
'995
'1895
'1850
'935
'1299

JADE

'399,9'
'849,9'
'399,95
'1399,9'
'1569."
'599,9'
'1249,9'
'1299,9'
'689. 9'

'949. 9 '

8K
64K
128K
8K
64K

Parallel In/Parallel out
Parallel In/Parallel out
Parallel in/Parallel out
Serial in/Parallel out
Serial In/Parallel out

8K Parallel in/Serial out
64K Parallel tn Senal out

'169
'225
'445
'199
'260
'199

'260

8K Serial In Senal out
'199
64K Serial tn/Senal out
'260
_, __ U_C ] ._C •
3 _C , _C, , 3 __

=_,

~~~1l2,,°patibkl) MODEM

$179
COMPLETE KIT $120

EPROM
PROGRAMMER

Monitor Mover
Gives Back the Desk

---

.....

it

(including case,
components, I.C.)

APROTEK 1000
ONLY

$265. 00

-:.:

0

COMPLETE WITH
PERSONALITY
MODULE
117 AC POWER·RS232
-6 BAUD RATES· HANDSHAKE TO HOST

ALLOWS READ, WRITE, VERIFY. COpy .

•
•
•
•
•
•

Models to fit most CRTs
Rotates 360 0 on base
Adjustable height
Support tray swivels and tilts
Holds up to 50 Ibs
Clamp, screw and wall mountings

Lir1R3k 1111111
P.O. Box 8056
Grand Rapids, MI 49508
(616) 241-4040

Comes complete with CPM, IBM and Apple
BASIC Driver Program Listings. Driver Programs

on Disk only $20.00.
Pr"llrams the following 5 Volt 24 or 2B pin
devores: 2716 series ttvough 27256, 25xx series.
68764 plus others. Please Specify Personality
Module desired with order. Additional Personality
Modules only $15.00 ea. Full 1 year warranty.

TO ORDER: CAU 1-800/962·5800 OR WRITE
APROTEK
1U71 i\:, .. t \11 )/,,'\( /,SO
'
AM,'\H l

I

Lli

r ;,

i ~ I

(

Info 180519872454

Add
$4 00 Stuppllly USA

VISA m Me Add 3""

Your I.C. Connection
(213) 516-7018
DYNAMIC RAMS
4164-150NS
41256-150NS

1.59
5.69

STATIC RAMS
6264LP-150NS
6116P-3 (150NS)
6116Lp·3 (150NS)

9.99
2.27
2.59

EPROMS
2716·450NS
2532·450NS
2764·250NS

2.79
3.59
3.89

MANY OTHERS IN STOCK
CALL FOR SPECIAL PRICES
•
•
•
•

£xnJ

Low, low prices
Top Quality Parts
Wide Selection
Fast Delivery

~~,:~!:~~~~?"~~~ 'c, "

13760 Grammercy Place
Gardena, CA 90249
TLX: 664747 HYEXIM
FAX: (213) 217·0363
Inquiry 144

4015 Board System Featuring:

For further info on 40t5 & other micro's, Contact:

Tech Star Laboratory
1701 N. Greenville Ave; Suite 709
Richardson, TX 75081
(2141 680-2304
InquIry 353

Of

MOTHERBOARD

(64K. no Rom. Tested. 30 days guarantee)

FOR IBM: 'Centrol Cord ....
'Printer or _
Cord . . . . . .

$70

$35
$1 20

• Color Gtophk: Cord

BEST PRICES FOR APPLE/IBM CARDS
Write for Price List - Dealer Welcome

CONCORD Technology Inc. Ph.: (604) 879-3555
47 W. BrOldwIY, Vln., B.C. Canlell V5Y lPl

Computer
System Sale

Meta1CE-31

Lowest Price Co,"puter
Syste," in the U.S.A.

$449 00
Includes Alari BOOXL 88K Cam puler,
127K Disk Drive, 20 CPS Leller Quality
Printer, Beginners Basic Book, and
more. List 5852.90_

All f'or only $449 00
152K System $499-

3"12/ 382-5050
• Over

1000 program, available

• Iree (010 log

Powerful Real Time 8031 Emulator
That Runs on your IBM PC
The MetalCE series of emulators provide
full speed, real time, transparent in-circuit
emulation capability for either the 8031,
8032 or 8344. Many unique features are
provided including over 16,000 hardware
breakpoint•. MetaleE emulators simply
connect to your IBM PC or compatible

thrau9h an RS232C interface. Each
MetalCE emulator Includes an advanced
menu driven host interface. Prices start at
under $1,500.00. A Demostration Package
IS available for $35.00. Call toll free for more

,nformation: 1-800-METAICE_

COMPUTER DIRECT
22292 N. Pepper Rd .. Barrington, IL 60010

1\',

[,iii /

Oil"

Inquiry 230

AMBERCRTs

Eliminates strobe.
flicker, aIld eye latigue
o Made with Lead/StrontilXTl impregnated glass
that stops X-ray
emission
o Available in slow decay
green or medium decay
"European Amber" (the
standard in Europe)
o High-contrast double
dark tace glass that also
cuts UV. radiation
o Tube face is etched to
stop glare
Now, you can eaSily up·
grade your monitor 10 ex·
ceed European standards lor
persistence and color with
the installation of a langley·SI. Clair Solt'View'"
CRT' Available fOf the TRS·
80,'" TeleVideo,'" Kaypro,'·
Heath,'· DEC,'" Zenith,'·
IBM pc,'. Apple III'· and a
wide variety of other
monitors.

TO ORDER:
CALL 800
221-7070

MetaLink Corp.
33 W. Boxelder Place
Chandler, AZ 85224
1-800-METAICE In AZ (602) 926-0797

('II,"1i/1/1 / ,

Inquiry 291

o

- Intel's Powerful 8052-BASIC Microcontroller
- Up to 32K EPROM Programmability 12764/1281
- Up to 24K RAM 18K RAM providedl
- 2/8255, 1/8155 1/0 chips, & 8741 option
- Auto Baud/RS232C110MHz crystal
- 5'12' x 1I '12' PCB
- S389 assbl'dltested 4015 board + S10 P&H

IBM-xT
or APPLE lie $210 EA.
(98% compatible. new
replacement)

Inquiry 105

Inquiry 38

Inquiry 213

(Allow 3 Weeks Delivery)

o Ideal 'Of word processing
o
o

o

aIld programming, yet
last enough 'Of games
aIld graphics
Warranted IOf one lull
year against manufactur·
ing delects Of tube
failure
Comes with a 30'day
money back guarantee
Easily installed (comes
with premounted
hardware)

CIII now to or." your SoftVilw'· CRT Irom Langley-51. Clair - 199.95
Plus S7 'Of packing and
UPS Shipping (S17 fOf Overseas, Parcel Post Of UPS
Blue Label). Add sales tax
where applicable. Visa/Mas'
terCard orders welcomed.

.~. L...Iey-SI. Clair

• Instrument.til. System•. Inc.
132 W. 24th 51.
Now York. NY 10011

In Now York coli 2t2 989·6876.

RAM

Memory Expansion Kit
4264/4164 Compatible
Fits Major PC Brands
f{e~
\
~~iPP\{\9'

FACTORY DIRECT
HIGHEST QUALITY!
MICRON DRAMs LIST OUR PRICE!
9 64K DRAMs
$ 25.
$ 20.
9 128K DRAMs $359.
$125.
g 256K DRAMs $369.
$149.
150 ns Access Time

....ICRON

Marketing Department
ITECHNOLOGY. INC. 2805 E. Columbia Rd.
Boise, Idaho 83706

(208) 386·3900

TWX 901·970·5973

IMMEDIATE SHIPPING!
VISA, MasterCard, Certified Check,
COD & Money Orders

800·228·4615

Please call collect if 800 number not in service.

~\

213-329-4828
1956 W. 153 St., Gardena, CA 90247

COASTLINE OFFERING A 2% DISCOUNT WHEN PREPAYING WITH CASHIERS
CHECK OR MONEY ORDER - WE JUST LEFT THE COMPITITION BEHIND!
IBM PC

IBM PC
•
•
•
•

• 2 MPI Full Hight Drives
• 2S6K Memory

$1549
IBM PC

2 1/2 High Teac SSB's
2S6K Memory
Color Graphics Board
Green 12" Monitor

$1699

• 2 Drives, 2S6K Memory
• Color Card and HX12

IBM PC
•
•
•
•
•

$2100
IBMXT
• 1 Drive, 10Mb Hard Disk
• 128K Memory, 100% IBM

2 Teac SSB V2 High Drives
2S6K Memory
8087-2 Math Chip
OKI 192 Printer
All Cables Included

$2695

$2195

WE WILL NOT BE UNDERSOLD BY ANYONE - CALL US TODAY!!!

COMPAQ Portable

COMPAQ Desk Pro 2

COMPAQ Plus

2 Drives & 2S6K

2 Drives, 2S6K, Grn Monitor

Portable with Hard Disk

$1959.00

$2299.00

$3395.00

INTEL Math Coprocessor

AST SIXPAC +

PRINCETON GRAPHICS

ObI
Comes with 384K, Clock Calendar,
8087-3 f or P C & C ompah es
Par/Ser Port, Plus Software

$109.00

$299.00

HX-12 Color Monitor

$439.00

IBM CABLE

IBM DOS 2.1 or 3.1

Computer to Par Printer
6 Foot Long

IBM PC & XT Operating System

$54.99

$12.50
QUANTITY ORDERS
Call for Bigger Discounts

DOS 3,1 Latest Version· Call

Star Micronics

CAL DEK 10 Meg

GEMINI

INTERNAL HARD DISK

SG-10 Printer

For PC or Compatible
Comes w/Drive Controller

Dealer Programs Avail· P.O,s Expedited

Lowest Price - Call

$644.00 (120 day warranty)

DRIVE CONTROLLER

OKIDATA 192P

KEYTRONICS

PC Compatible Card

160 cps for IBM PC

5151 Keyboard

$69.00

$369.00

$179.00

C9rporate & School Accts
Call for Information

Mail Orders To: 1956 W. 153 St., Gardena, CA 90247. Terms: Visa, Mastercard, COD;s and Wire Transfers, No surcharge for credit cards.
UPS, Federal and Emery shipping available. Calif. residents add 6Vz% sales tax, Prices subject to change without notice, Not responsible for typos.
450
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Inquiry 79

800-228-4615 FOR SPECIALS YOU WONT BELIEVE

ORDER TOLL FREE

HAYES MODEM

ANCHOR MODEM

ANCHOR MODEM

1200 Baud Internal Modem
w/SmartCom 1 Software

Mark 12
External 1200 Baud Modem

Volksmodem 12
300 - 1200 Baud Modem

$219.00

$189.00

AMDEK MONITOR

AMDEK MONITOR

PRINCETON GRAPHICS

Color 710
Superior RGB Resolution

310A Monochrome

$559.00

$159.00

BMC MONITOR

TAXAN MONITOR

GORILLA MONITOR

Color Monitor

Model 122

Green Monitor

$189.00

$139.00

$89.00

DISKETTES

DISK CLEANERS
HEAD CLEANERS

$339.00

DRIVES

2400 Baud
$639.00

$95.00
$75.00
$119.00

DYSAN DS/DD

SR-12 & Scandouble

$29.95

GEMINI PRINTER

192P (160cps)
Streamline, Near Letter Quality

SG 15 (100cps)

$369.00

$389.00

MEMORY UPGRADES

DEALERS NOTE

$9.25
$18.00

1000 pcs 4164
5000 pcs 4164

JUKI PRINTER
6100 (18cps)

$389.00

6300
Juki Tractor

$ .80 ea.
$ .75 ea.

Call

CALL

COASTLINE DS/DD$19.95

OKIDATA PRINTER

64K
128K ,

$439.00

MAX-12 (Mononchromel $169.00

(IBM Compatible)

TEAC 55B
MPI B-52
TANDON 100-2

HX-12 (Hi Res Colorl

Call
$129.00

HERCULES
Color Card w/Par. Port

$169.00

Monocard

$309.00

INTERFACE

AST SIXPAC

QUADBOARD

Techmar Graphics Master $449.00
Quadram Color I
$199.00

Par.ISer. Port Exp to 384K

with Game and 64K

$239.00

$249.00

MATH COPROCESSOR
Intel 8087-2

VOLT GUARD
Surge Protector

$95.00

$39.00

IBM PC's

IBM PC's

Quantity Orders Welcome

Barebone Available

CALL

CALL

Paradise Graphics Card
Persyst BOB Card
Taxan Monitors

$259
$359
Call

CALL FOR LATEST
PRICE CHANGES

The Only Friend You need When Buying a New PC
Is Coastline Computers. Call Today!
-

:

COASTLINE COMPUTERS,_~', ," I 800-228-4615
'

\' , :'\ ' .. "

. ,._

,

'7c

."

.'

'0,

,~., :":~··!.::Y \:'Z'~')<'"

,"',

Please call collect if 800 number not in service.

213-329-0825
1956 W. 153 St., Gardena, CA 90247

Inquiry 79
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I*U*COTM is the best thing to happen
to personal computing
since 'the invention .
of the personal computer!
I*U*CO is an idea whose time has come.
I*U*~O

is the International Union of Computer Ovvners, an organization designed to protect
the Interests of personal computer owners and users against those who would take their
money...and then deliver less than they promised.
Here's an overview of some of the vital services I*U*CO provides:
1. Access to the lowest priced, reputable vendor for
nearly every computer related need; and,
2. Protection from the rip-off artists, vaporware
specialists, false advertisers and other creepy, crawly
creatures who have been attracted to the computer
industry by the scent of your money; and,
3. Constantly updated information on software,

hardware and peripheral releases, upgrades, bug
reports, bug fixes, reviews, letters to the editor and
other data individually tailored to your needs through
the exclusive I"U"CO COMPUTER REGISTRync; and,
4. Finally, a chance to get even with those characters
out there who promised a lot, took your money...and
than delivered less than they promised.

I*U*COTM:

a lynch mob
with a purpose.
artificially high by restricting competitive
forces in the market place.
The number of ways you're being ripped off
g:ow everyday, as greed becomes the major
motivating factor in the computer
marketplace.
Possibly, you've been had by a software
And It wasn't accidental.
manufacturer who continuously upgrades
Today"s computer industry is filled with
hypesters, rip-Off artists, vaporware their software...charging you a pretty penny
for the elimination of bugs which shouldn't
specialists and other s whose sole function
have been there in the first place!
in life is to part you from your money by
In a few cases, it's nothing more complex
delivering a little less than you bargained
than a vendor who takes your money and
for...or by charging you more than you would
simply takes their time in delivering.
otherwise have to pay.
If they ever get around to delivering at all.
The rip-off might have been a computer that
In any event, the computer industry just
wasn't quite as "compatible" as advertised.
isn't the friendly place it used to be, when
Or it could have been a well-known computer
everyone was trying to help each other learn
that was to be delivered at the same time that
about their machines.
"hundreds" of programs would be available
Today's computer market has been an
with it...if you consider the same time to be a
invitation to be ripped off.
year-and-a-half later.
U n til
now,
t hat
is.
Or the rip-off might be in the form of
I*U*CO
measures taken by certain manufacturers
means protection.
and software publishers to limit sales of their
I"U"Conc subscribes to some very ancient
products through "authorized" dealers only.
wisdom: there's strength in numbers.
This is, of course, designed (they say) to
Labor unions learned the lesson a long time
get you better service.
ago.
But it's also a neat way to keep prices
The individual worker had no clout.
Every computer owner has been ripped off
at least once.
Or maybe a dozen times or more might be a
more appropriate number.
In any event, we've all been victimized by
the computer industry.
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But when the workers organized, they got a
lot of power.
Even automobile owners learned the lesson
a long time ago. Back when the early drivers
got tired of dirt roads, they organized the
American
Automobile
Association...and
that's part of the reason the United States is
laced with an incomparable highway and
street system today.
Needless to say, the computer industry
knows the value of organization as well.
Computer manufacturers, software
publishers and others eager to get as muct
as they can from you have formed variou~
associations to acheive such lofty goals a~
making sure that they can' be hele
responsible when their products don't work 01
to prevent you from copying the software yOl
"licensed" from them...so they can sell you a
back-up disk.
In short, everyone seems to have learnec
the benefits of getting organized and gainin~
power.
Except the personal computer owner an<
user.
And that's why there has to be an I"U"COnl

I·U·COTM Is designed to be what
every collective organization Is: a
means to protect the special
Interests of Its own members I
And, in this case, the members are the
victims ...the people who own and use
personal computers.
The people who until now have been
po
we
r
Ie
s
s
First of all,

I·U·COTM
means low prices.
The first benefit an I·U·C()I'M member gets is
:he opportunity to save money.
Lots of it.
While certain manufacturers of software,
)eripherals and hardware are trying hard to
;rack down on what they call the "grey
Tlarket" (thus keeping prices higher than
hey should be), I·U·COTM will maintain a
jatabase of every mail-order advertisement
hat appears in the major national computer
Tlagaazines. A similar database will also be
<ept for selected major retail markets, so
IOU can take advantage of special sales and
h
eli
k
e
When you want the lowest price on
;omething, just (electronically) mail your
lhopping list to I·U·COTM.
Within a day, YOU'll get the three lowest and
nost recently quoted prices...and, quite
lossibly, special prices that haven't been
Idvertised anywhere I

I·U·COTM protects you.
Of course, buying by mail or from a supplier

'ou don't know can get you more than low
lrices.
It can get you problems in delivery, service
md general dissatisfaction with the product
'ou bought.
So, along with the low price quotations, you
llso get I·U·COTM member evaluations of the
>roduct and the vendor and a bibliography of
eviews, letters to the editor, articles and
Ither information that just might convince
'ou not to spend the money in the first place.
(Remember,
most sellers are pretty
estrictive about returns,
particularly
;oftware
returns
)

I·U·COTM :
the Iron fist.

So, as an I·U·C()I'M member, you get:
1. The lowest posssible prices.
2. An assessment of both the product
and the vendor.
3. Information on the actual use value
of the product. (An awful lot of prodducts sound better in their advertising than they are in reality. That's
why so few companies offer a
money-back guaranty.)

The best part of I·U·COTM has been saved
for last.
Yes, I·U·C()I'M will help you get the lowest
prices on everything you want to bUy for your
computer.
And I·U·COTM will give you solid
information on the integrity of products and
vendors.
Finally, if you choose to become a part of
ContinUing protection
I·U·CO'sTM exclusive Computer RegistryTM,
from I·U·COTM:
you can also stay current with the products
the Computer ReglstryTM.
As an I·U·COTM member, you can also you own or acquire.
become part of our exclusive Computer
But with I·U·COTM,
RegistryTM.
you also get powerI
You simply register the appropriate
But, more importantly, your membership in
information about all the hardware, software
I·U·COTM gives you the power of belonging
and peripherals you own with I·U·COTM.
to a community...a community of personal
Then, as updates are announced, bugs
computer owners and users who need to
discovered or fixed and so on, you
protect their rights.
automatically get this information as part of a
For instance, a group of software
customized
and individualized monthly
publishers managed to get the Louisiana
bulletin.
legislature to pass a law "legalizing" the
No more finding out a year after the fact
non-warranties they provide with their
that you're still using Version 1.00 and
software. (You know, "this software is sold
everyone else has Version 9.4!
Or, you
without any guaranty that it will work: Just
might find out that the problem you thought
pay your money and take your chances.)
was yours alone is actually widespread.
I·U·COTM
(As a personal note, YOU'll find that this
I·U·C()I'M service is invaluable.
will fight for your
In the past few weeks, I found out that a)
I·U·C()I'M will fight that kind of nonsense by
the ROMS in my Anadex printer have been
lobbying against it, organizing PAC's and, in
upgraded, b) there's at least one
general, by doing what every other special
undocumented bug in running MacPaint with
interest group does: fight for its own special
the 512K upgrade, c) the ROMS in my
needs and interests.
IOMEGA Bernoulli Box were upgraded, and
As one person, there is little you can do
d) [best of all] MicroPro knew of a bug in
when you're ripped off by a vendor. The
Infostar 1.6 which they didn't tell anyone
powers that be...such as the FTC ...don't pay
about
for
18
monthsl)
much attention to one person.
In none of these instances did the
But when a special group like I·U·COTM has
manufacturer tell the consumer.
a lot of members which can be translated
As an I·U·C()I'M member, you could get into publicity and political pressure, YOU'd be
this information on a customized and surprised what can be done.
individualized basis, each and every month
There's a lot more to the I·U·CON story.
for every piece of hardware, software and
More than we can afford to tell here.
peripheral equioment you own or acquire.
Complete information costs only $ 1.00.
So, fill in the coupon below.

Free!
A guide to your legal rights as a
personal computer owner!

International Union of Computer Owners,lnc.
30 East Huron Street
Chicago, illinois 60611

rm

YES,
tired of being ripped off. Enclosed Is
Send a dollar for more information on I·U·C()I'M membership and we'll include FREE a guide $ 1.00 . Please send Information on I·U·CQTM
I underst8'ld that I am under no obligation to
} your legal rights (and obligations) as a personal computer owner.
enroll as a member.
Please print all Infonnatlonl
This synopsis, written by an attorney who also happens to be an electrical engineer will
_
ive you helpfUl information on questions such as using copy programs for making your own Name
Company
_
,ack-up copies, how to complain effectively and other issues which affect you as a
ersonal computer owner.
Address
=--:--_--==-==-_
City
State
ZIP
Make-of::--co-m-p-ut:-er-:-It's a slim volume, to be sure, because unless you're both rich and tough, you're
oing to learn that you haven't got all that many rights.
'
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IBM PC
256k, 2 floppies (360k)

IBM PC 10 MB
256k, 1 or 2 floppies (360k)
10M B Hard Disk (auto boot)

EXCLUSIVEL Y FOR IBM PC

IBMXT
256k, 2 floppies (360k)

IBM XT 10 MB
256k, 1 or 2 floppies (360k)
10 MB Hard Disk

IBM PC 20 MB
256k, 1 or 2 floppies (360k)
20 MB Hard Disk (auto boot)

IBM PC 30 MB
256k, 1 or 2 floppies (360k)
30 MB Hard Disk (auto boot)

IBM XT 20 MB
256k, 1 or 2 floppies (360k)
20 MB Hard Disk

IBM PC 30 MB
256k, 1 or 2 floppies (360k)
30 MB Hard Disk

IBM PC 10 + 10
256k, 1 or 2 floppies (360k)
10 MB HD & 10 MB Tape Backup

IBM PC 20 + 20
256k, 1 or 2 floppies (360k)
10 MB HD & 10 MB Tape Backup

IBM XT 10 + 10
256k, 1 or 2 floppies (360k)
10 MB HD & 10 MB Tape Backup

IBM XT 20 + 20
256k, 1 or 2 floppies (360k)
20 MB HD & 10 MB Tape Backup

IBM AT 20 MB

IBM AT 40 MB
512k, 1 or 2 floppies
(360k/1.2 MB), 40 MB HD

IBM AT 80 MB
512k, 1 or 2 floppies
(360k/1.2 MB), 80 MB HD

IBM AT 140 MB
512k, 1 or 2 floppies
(360k/1.2 MB), 140 MB HD

512k, 1 or 2 floppies
(360k/1.2 MB), 20 MB HD

*

PRICE WAR

PRINTERS

EPSON FX-80+ .. $339 FX·l00+ . . $459
LX·80/HI80/JX·80
.$219/$359/$469
LQ'1500 Par/Ser .
.$939/$989
Tractor FX·80/LX·80/LQ1500 .$50/$80/$70
LQ Sht Fdr Single Bin/Dual Bin.
$450/$750
LX-90 w/IBM Interface Cartridge
& Tractor
$279
SQ-2000
.CALL
OKIOATA OKIMATE 20-IBM Plug & Print. .$199
182·PI182-IBM $219 192·P/192·IBM. $329
193·P/193-IBM .$479 84·P/84·IBM. .$629
192 Tractor
$70 84 Sheet Feeder
$390
TOSHIBA 1340P (80 column)
$529
TOSHIBA351P(132column)
$1099
351 Tractor/Sheet Feeder
$170/$790
JUKI6fOO(18cps), 13"wide .
$349
JUKI6300(40cpS),16"wide
$679
6100/6300 Tractor/Sht Fdr
$140/$240
5510P(I6Ocps) $369 5510 Color Kit $140
BROTHER HR·15 XL (20 cps) Too low to Quote
HR·15 Tractor/Keyboard/Sheet
Feeder
$110/$160/$190
HR·25 (23 cps) . $449 HR·35 (36 cps) $649
Tractor/Sheet Fdr for HR-25/35. $120/$200
HR· to (12 cps) w/Tractor ,Too low to Quote
TWINRITER 5 Dot Matrix & Daisy Wheel.
140/36 cps
CALL
TWINRITER 5 Tractor /Sheet Feeder . CALL
2024L LQ/Graphics-24 pin, 160/80 cps .. $899
2024L Cutsheet Feeders-Narrow
$220
Wide
.$290
C. ITOH 8510·BPI $289 8510-SEP. .$359
8510'SCP
.$439 8510-SCEP .$419
1550-EP
.$419 1550·SEP. .$499
1550·SCP
$579 1550-SCEP .. $559
Y10-20-P
.$399 Al0'30'P .$449
F·10·40-P
.. $849 F-l0-55·P $999
Fl0/A10 Tractor/Sheet Feeder. $180/$490
ALL NEW MODELS.
CALL
aUME LetterPro 20P (20 cps)
. $399
20P Tractor/Sheet Feeder
$140/$380
SPRINT 1140+
..... $1299
SPRINT 1155+
.$1419
SPRINT Interface Module: IBM Par ..... $80
SPRINT Tractor/Sheet Feeder. . $21 0/$690
PANASONIC KX-P3151LQ 22 cps.
. $479
KX-P1 090/91 /92193 $189/$269/$359/$529
STAR MICRONICS NEW 10" & 15" MODELS
SG·l 0/ 15 120 cps
$239/$389
SO·l 0/ 15 160 cps
.$349/$459
. $499/$599
SR-l0/ 15200 cps .
Power Type
$329
SB-tO.
,CALL
NEC PINWRITER P·2/P-3 .
.$499/$699
Sheet Feeder P-2/P-3 .
$350/$420
SPINWRITER
2050/3550/8850. .. $649/$999/$1399
Tractor/Sheet Feeder.
.$190/$790
DIABLO 630 ECS/IBM
.... , .$1699
630 API.
. .. $1529
Advantage 0·25 .. ,$549 Series 36 ... $729
OATAPROOUCTS Makers of IBM Color Printer
8052 (Same as IBM Color Printer).
. $1199
8072 (same as 8052 at twice the speed). $1599
KENSINGTON Universal Printer Stand
W/ Purchase of any Printer.
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Call for the latest prices for your custom
configuration. All systems are configured
and tested at no extra cost and come
only with Compumail' s 90 day warranty.
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FLOPPY/HARD DISKS
TEAC Half Ht FO 55B-OSOO .. 'REDUCEO'.~
TANOON 100-2 Full Ht OSOO .. 'CALL' .-:-$99HARD DISKS for IBM PC/XT
10 MB Int 'CAlL' ~ 10 MB Ext 'CAlL'~
20 MB Int 'CALL' ~ 20 MB Ext 'CAlL' ~
33 MB Int 'CALL' ~ MB Ext 'CALL'~
44 MB Int 'CAlL' -$+4%- 44 MB Ext 'CALl: +l59&70 MB Int.
CALL 70 MB Ext. . .. CALL
140 MB Int
CALL 140 MB Ext
CALL
BACKUP lor IBM PC/XT
10MBInt 'CAlL'~ 10 MB Ext 'CAlL~
20 MB Int 'CAlL ~ 20 MB Ext 'CAlL'~
40 MB/60 MBlntlExt
CALL
HARD DISKS FOR IBM PC AT
20 MB Int 'CAlL' -s&a- 40 MB Int 'CALL ~il:m
80 MB Int
CALL 140 MB Int
CALL
TALL GRASS NEW PCIT FORMAT DRIVES/IW:KUP
25 MB w/60 MB $2599 35 MB w/60 MB $3P3
5OMBw/60MB $4299 OOMBw/60MB.S5499
Controller
$140 cartridge (60 MB) $40
EVEREX 10 MB/20 MB Int 'FHXJCElr-s599/$749IRWIN MAGNETICS TAPE BACKUP
10 MB In! CAlL'~10 MB Ext 'CAlL~
20 MB Int 'CAlL' -'629. 20 MB Ext 'CAlL~'
PWR SUPPlY 130/150 wans..
.$99/$129

MONITORS
$ 69 / $4 19/ CALL
PGS MAX ·1 2E1 HX-1 2/H X-1 2E ,1
SR-12 ... $549 SR-12 w/Sioma 400 ... $999
TAXAN COMPCSIT 115 Green/116 Amber .$129
MONO 121 Green/122 Amber (1000x360) .$139
COLOR 411 (510x260). $349 425 (640x262). $449
COLOR 440 (72Ox400).
. .. , .$519
W/Persyst Bob Brd.
.$849
AMlJBClooG/3OOA/310A (M) $139/$149/CALL
COLOR m/SOO/600.
.$239/$349/$419
710 .. $499 With Tecmar Graphics Master .. $919
QUAORAM AMBERCHROME (720x350) .$169
ROLAND MB·142 14" Mono B/W ....... $299
TECMAR Color. $529 w/Graphics Master.. $949
TILT/SWIVEL Monitor Pedestal
W/Purchase of any Monitor.

LAST WITH YOUR BEST QUOTES

MULTI·FUNCTION CARDS
AST SIXPAK O-K. .
$239 3B4K . $299
ORCHID Blossom O-K ... $179 3B4K .. $239
PllRADtSE 5-P"dCk O-K
$159 3B4K. $219
TECMAR captain O·K
$179 384K .. $239
B16 Plus w/64k
$199 384k .. $249
IDS B-512 O-K.$l99 512k .. $279
P/S/G Ports. Clock/Cal & disk emulation
QUAOBOARO O-K. ~,j,3B4K ,-$279 Silver Quadboard: O·K to 640k
... , .. CALL
Gold Quadboard: Munifunctlon & Color
. CALL
PERSYST Multifurdixl & Color a" Mom. lrnm $329
RAM installatiln 1·8 sets & test lxlard.. .. $20

CALL FOR CURRENT PRICES

QUANTITY DISCOUNTS AYAILABLE
OEM • WHOlESALE • RETAIL

EVEREX Graphics Edge

Best Price Ever

AST ~ P'IJs w/cix:k, Fa- & ser f\J1s $399
AST Preview for Mono Graphics. .
CALL
PERSYST BoB Brd $349 wlTAXAN 440 .. $849
Short-Port Color. .. $159 Mini·Mono. . CALL
Color Combo: Multifunction & Color, from $329
Mono Combo: Multifunction & Mono .. from $329
aUAORAM 0uadc0I0r I or II . $209 Both . $398
Gold Quadboard: Munifunctlon & Color .... CALL
STB's Chauffer.
. CALL
PI\RAOI5E Modular Brd $259 Modules. CALL
lOS B-450 Mom, Color & Printer Port
$249
TECMAR Graphics Master
$439
w/Amdek 710
.$919
HERCULES Mono Graphics .. $289 Color. $149
GENOA Spectrum.
. BEST PRICE
MYLEX Chairman,
.. $399
SIGMA COLOR 400 .. $479 w/PGS SR·12 .. $999

CALL FOR OUR WEEKLY
'!C:lCllt%U~NADVERTISED SPECIALS

$1000 + SINGLE ORDER ENTITLES YOU TO THESE SPECIAL PRICES
JUKt 6100/6300..
. .$339/$659
llKIOATA 192/193/84 Por IBM .. $319/$469/$599
BROTHER HR-15/25/35. . .. CALL/$435/$629
TOSHIBA 1340 P. . .
. $499
PGS MAX·12E. .$159
HX-12 ... $399
!DANO MB-142. 14"Moro BIW & Reverse .. $279
Easyllata 128 m/12OO Bd In! w/Crosstalk ... $185
HAYES 12OOllw/sIt.. ,$319
1200 Ext, .. $339
Signainan MK XIi/SiglaImln Express .. $219/$249
BllCOMPlnteIimllrnST/XUXT.$279/$:m/$349

*

MODEMS

&syOaII12B m/1200 Bd In! w/lOftware .. $199
HAYES 1200 Bw/SmartCom II.
. .$339
HAYES 1200 Ext. w/o Software,. . .... $359
SmartCa"n II .. $90 NEW 2400 Baud Ext .. CALL
POPCOM C·l00/X·1oo.
. . $269/$289
AST Reach' 1200 Bd short card w/Crosstalk. $379
PROMETHEUS PROMOOEM 1200 Ext .... $279
For 1200 Ext: Alphanum Display/Comm
Buffer.
.
CALL
PROMODEM 1200 B Int w/MITE software .. $249
QUADMOOEM II stn1card w/Crosstalk XVI ,CALL
2400 Bd Upgrade Kn for Quadmodem II ... CALL
Ven-Tel Half Card w/Crosstalk XVI
$369
1200 Plus Ext w/o software.
.$339
ANCHOR Volksmodem 12
.$179
Siglllliman MK XII.
.$229
Siglllliman Express. .
$259
BIZCOMP Intellimodem
ST/XL/XT .

MYLEX Chairman.
.
$379
lOS B-450 Mono, Color & Printer Port
$229
PIIRAOISE 5-Pack + 3B4k RAM.
.
$199
BT 6 PLUS + 3B4k RAM.
.
$229
lOS B-512 + 3B4k/512k.
.
$235/$255
ORCHIO PCturbo w/640k
,
$769
Floppy Drive Controller for IBM PC/XT
$99
KffiRONIC Deluxe Keyboard KB5151. .$155
POWER DIRECTOR P2/P12 .. , , . , .. ,$79/$119
PWR SUPPLY 130/150 wans.
. ,$89/$119

64KRAMset .. $10 10+ sets .. $9 50+ .. $8
256Il RAM set .. $45 10+ sets .. $43 50 + .. $40
BOB7 5mhz for IBM PC. 'REDUCED'. ~"
lII287-3 5mhz lor IBM AT ... 'REDUCED' .. ~'
ORCHIO PC turbo w/128k. ,&599----!-640k ..~
QUARAM QUAOsprint..
.
$499
CABLE Parallel, 611 .$20 Serial, 611
$25
Keyboard Extension, 6 II.
. $10
MAXELL MO-2 OSOO Box of 10.
.$22
10+ Boxes.
.
$19
FLOPPY Controller.
$1 09
FLOPPY Controller w/P, S & G Ports
& Clock/Cal.
. .... $199
COMBINED FLOm/HARO DISK ContraIer .. CALL
MOUSE SYSTEMS PC Mouse.,
'
$139
IBM's original PC Keyboard
CALL
KffiRONIC Deluxe Keyboard KB 5151
$165
QUAORAM Microfazer 8k Par to Par
,$129
COMPUTER ACCESSORIES P2(5)
$89
PCNIER DIRECTOR P12(6) .. $129 P1·2·3 .. $299
KENSINGTON Master Piece (5 outlets) .... $89
PC Keyboard Storage Drawer.
, , _. $89
STANDBY PWR SUPPlY w/surge protection
200/300/800 wans. .
. .$269/$359/$699
KOALAPAO w/PC Design
$89
KENStNGTON Universal Printer Stand, , , . $20
TILT/SWIVEL Monitor Pedestal
,$30
PWR SUPPLY 130/150 wans
$99/$129

NOWCHEREI
CROSS SOFIWARE
for the NS32000
Also Available for IBM PC
INCWDES:

• Cross Assembler.
• Cross Linker.
• Debugger.
• N.S. ISE Support •
• Librarian •
• Pascal Cross Compiler.
• C Cross Compiler.
U.S. prices start at 8500

SOLUTIONWARE
1283 Mt. VI .....·A1vl.o RcL

II

FORTH. the pI'"OIIrQJTlffilng lan\lU<>.Ie
created by astronomers.
F03t - Compact - Quick debuggIng
no..... available tor most micros and DEC minis
• Our GEnERAL ASTROnOmY UTILITY does sld9r(f#O/
lImB, coordmoltl con versions, prfJCt/SSlon, elc
• The EPHEffiERIDE PROGRAm ......11 let. you locate
Comet Haley qUICkly'
• We hove CATALOGS too
the Y8S (9000naked-eye
stars>. the RnGC (galaXIes). the GVCS I vor/oblt' stars).
and the SAO (260,000 stars) In popukrdlsk lormats
• And \018 cull\om 1.%8 progroml fer photomslry.
spsctral analysIs and Imags processmg

today for our free cotalog. AlllIOI't......are hoso
30-dOy mon8y-bacl. guoronliltll

UnIFIED SOFTWARE SYSTEmS

a Box 2644, new Corroliton, mo 20784

DATA SWITCHES
SHARE computers, printers,
. . . . . . . any parallel or serial device

<--,_..=....0& F~~~~~~~~v~~~~ t~~:~~~~~
COMPATIBLE with
alt computers
BUSinesses, SChools, Homes

WE ALSO OFFER:

"",lE::~~~~ Data Buffers, Line Drivers,
Modems, Protocol Converters,
Parallel • Serial Converters,
Cables, Computers, Prinlers,
Disk Drives, and more.

AUTOMA TIC • CARETAKER is ideal lor a business or
school to sharea printeror modem among many computers.
Operation is lully automatic wilh no software required.
Parallel or Serial 4 channels· $295 8 channels - $395
MANUAL - HARDSWITCH is operated wilh the flip 01 a
switch. 2:2 and 2'4 models allow SImultaneous communication.
Serial
1:2·$59
1.4·$ 99
2:2·$109
2:4·$169
Parallel
1:2·$99
1:4·$159
2:2·$189
2:4·$279
LEO and spike protection on serial models add $20.
CODE ACTIVATED· PORTER connects one computer 10
multiple peripherals. A software code selects Ihe peripheral.
Parallel or Serial' 4 channels· $295 8 channels· $395
Buffer option 64K - $100
256K - $250
REMOTE· TElEPATH connects multiple computers 10
multiple peripherals. A selector at each computer or terminal
chooses up to 4 peripherals and displays bUSy slatus.
4:4 - $495 4:8· $795 selector - $39,

====

(713) 240·7673

P.O. BOX 742571
Me & VISA Accepted
HOUSTON, TX 77274
D..I.r Inqulrl•• Inylt.d
CALL US FOR ALL YOUR INTERFACE NEEDS

Inquiry 407

•

Hello, Gemini Printer Users:
You do not need to buy a
new printer to obtain N.L.Q.
(near letter quality) printing
capabilities.
We are offering to you an
easy·to-install kit for your
Printer:
PRICE $57.50
To Order: Call or Write
ESP CORPORATION
7900 N. Tamiami Trail
Sarasota, FL 34243
(813) 355·6797
When ordering we need the
Mocjel # and Serial # of your
printer.
Personal Check and COD's
accepted - No Credit Cards
4-6 weeks delivery

FoxBASETM

ALLIED MICRO DEVICES

2809 8oardwalk, Ann Arbor, MI 48 104
(313) 996-1282:TX 2907707 AM'EL
"Manufactured by 5ANYO

NATIONAL PUBLIC DOMAIN RENTAL CENTER
1533 Avohlll Or, Vlsla, CA 92083
,...,
(619)941-0925 Orders
L..lL.J

Inquiry 142

Inquiry 363

ROSE ELECTRONICS

40 tr. DS/DD
$89.00
80 tr. DS/DD
$99.00
1.2 meg. floppy
CALL
Enclosures and mounting kits
Special bracketed pair pricing

....1S:&2l

(301)552-0590

====tJ-cll!_ .. _ _

ONE YEAR
WARRANTY

$12500

CP/M UG (New York Ar.a Comput.r Ctub)
$4500
92 Disk SIdes
"",.
.. ,
.
PICONET IS., Ar •• U.., Group)
34 DiSk Sides .
$2500
KUG tCharloll.....III. Kaypro User Group)
39 Disk Sid.s
$45.00
NATIONAL EPSON UG
34 Disk Stc:Jes
$40.00
PO DIRECTORY CATALOG OISK
SPECIAL SALE-Includ•• CP/M, SIG/M UG I PNET
5500 pp
RENTAL LIBRARIES FOR IBM PC OOS
PC·BLUE (NUCCI
110 DIsk SlCl.s..
. $135.00
18M·PC SIG (Santa Cla,a GrQl,lp, oth.r.1
300 Disk SIdes
$325.00
RENTAL LIBRARIES FOR COMMOooRE i4
28 DISk. Sides
52500
PO DIRECTORY DISK
51200 pp
Renlal 15 lor 7 days after receipt 3 more days grace lor lelurn Use yQl,lr
credit card - NO DI$K DEPOSITI MoS! lormals ..... ll'ole _ .....n
Apple- Speclhy Softwar. ,Iso ....all. e lor sal•. $6 00 per disk lull

Inquiry 258

comE TO US FOR YOUR
ASTRonomIcAL compUTInG nEEDS

p

RENTAL t./8RARIES FOR CP/M
SIG/M UG (N.w J.r••, Arn Comput.r Club)

216 DISk, Sides

~ r~

Inquiry 334

Write

Half Height
IBM Compatible

(619) 727-1015

408/745·7818 " TLX 4994264

ASrROnOm y

DISK DRIVES

IS uncopynghted. so no hcense lees 10 pay to anyone'
Thousands 01 uselul dbase, spreadsheet, word proceSsors.
games. uillities and bUSiness programs you can copy yoursell
from our User Group rental hbrarles JOIn hundreds 01
companies and users enjOYing a wealth 01 inexpensIve
software!

24 hr., 3 mmute Info. recording

Suite B
Su.nnyvale. Calif. 94089

II

ONLY

PUBLIC DOMAIN
sOFlWARE

Inquiry 23

Thp worid 5 lastesl, most powerful
BOAO rplocallnq m<1cro asspmhlPr

SLR"ACn~49;5
".. In two words, I'd uy speed & ne.ibility".
Edward Joyce. Nov. 84, Microcompuring

T!lis is what they said about
Z80ASM, our Z80 assembler. Now
the same features and performance
are available in our Intel Mnemonic
product. SLRMAC is compatible
with M8Q in .8080 mode with many
extensions. Too many features to list.
To order or lind out more allout our
complete family of development
tools, call or write:
.

S L R....-Systems
1622 N MaIn Sf Butl~, PA 16001
(800) 833·3061 " (412) 282 0864
T~I~. 559215 SLR SYS

Inquiry 406

OK-WRITERTM

I nt~rpreter'Compiler
• dBASE II source compatible
• Runs 3-20 times foster than
dBASE ((
• 8087 coprocessor support
• 14 digit precision
• Up to 48 fields per record
• Full type-ahead capabilities
• Pr~vides compact object code
and program security
• Twice as many memory variables
as dBASE II

FOX SOFTWARE INC.
13330 Bishop Rood, P.O. Box 2~9
Bowling Green. OH 43402
419-354-3981

Inquiry 154

LETTER QUALITY

easy to .
Plug·'
Lett

Ita

2, 17 cpi

•
•

o

graphics
to all features
i"l!. bold, double
i"l!, self·test, etc.
rallel interfaces retained
e; Dillgnostic HEX dump
ny other features

RAINBOW

TECHNOlOGIES. INC.

17971·E Skyp.arl< Circle. Irvine. CA 92714
(714) 261-0221 Telex 316071
UK Distributor: X·DATA (0753) 72331

Inquiry_300

CRYSTALS
2561(4
256)(4

(450115)

10241(4
1024,,1
1024111
1024,,1
256.-:4

(450ns)

2101

5101
2102-1
210Zl-4
2102l-2
2125
2111
211H
2112

25611:4
2561(4
1024.4

2114
211425
211414
211413
2114l-2
2114l-15
TC5514
2141
2147
2148
TMS4044 4
TMS4044 3
TMS4044 2
TMS~Ol44

1024/(4

1024>(4
102411:4
102411:4
1024ll.4
1024ll.4
4096.0;1
4096111
1024.4
4091;ll 1
4096~ 1
409611.1
2

~096,,1

UPD410
40961l.1
102,1.8
MK4118
TMM2016200
204811:8
TMM2016150
20~8ll8
TMM2016 100
2048 ... S
HM61164
204811:8
204811.8
HM61163
20481l.8
HM61162
HM6116lP4
2048.8
HM61 16lP 3
2048.8
HM61 16lP 2
2048.8
204811:8
TeSS 16
TMS4016
204811:8
409611:8
Z 6132
HM6264P 15
819211:8
HM6264LP 15
819211:8
HM6264lP 12
819211:8
lP LOIN ,)OlNer

(4501lsHcmosl
i450nsHlP)
(250nslllP)
(45n5)

, .95
395
.89
99
145
295
249
295
299

(450nsl
(450nslilPI
(450n5)
1450nsl
8 995
(2501151
1095
(450nslllPI
1295
1345
1300nsHlPI
(200nslllPI
13 95
(150nslllPI
1995
495
(650nsllcmosl
(200ns)
295
(55ns)
495
(70nsl
495
(450nsl
349
(300ns)
399
(200nsl
44q
(200nsHlPI
495
(lOOns)
395
(250Ils)
995
(200nsl
325
1150nsl
375
(100rlsl
475
(200nsltcnlosl
369
(150ns)fcrnosl
395
(120nsHcrnosi
595
(200nsl(cmos)(lPl
395
1150nsllr:mos)(LPl
425
(120ns)(l:ll1oslllPl
695
(25011sllcmos)
995
(200ns)
695
(300Ils)(Qstatl
3495
i 150nsl(cTllos)
975
( 150nsl(cmos)(lP)
995
/120rlsl(cmos)(lPI
1095
Qstat QuaSt Sl<ItlC

DYNAMIC RAMS
409611:1
TMS4027
409611:1
2107
409611:1
MM5280
TMS4050
4096.1
UPD411
4096.1
TMS4060
4096.1
MK4108
8192111
8192111
MM5298
16384111
4116300
16384.1
4116250
4116200
16384111
4116 150
1638411:1
4116 120
1638411:1
1638411:1
2118
MK4332
3276811:1
4164200
65536.1
4164150
6553611:1
4164120
6553611:1
MCM6665
655361(1
TMS416420
65536111
TMS416415
65536.1
4164 REFRESH 65536111
TMS4416-20
16384.4
TMS4416-15
1638411:4
41128150
131072111
26214411:1
41256200
41256- 1 50
262144.1
5v SHlgie 5 Volt Supply

(250nsl
199
(200ns)
195
1300ns)
195
1 95
1300nsl
(300ns)
195
(300ns)
1 95
(200ns)
49
(250ns)
49
(300ns)
8 695
1250ns)
8 695
1200ns)
8 895
(150Ils)
8 1095
(120ns)
8 1295
1150nsJ(5v)
495
1200ns)
995
1200nsJ(5v)
1050
(150nsJ(5v)
13 50
1120nsJ(5vj
395
(200ns)(5vl
495
(200nsJ(5V)
425
(1501ls1l5vl
495
(150nsIl5VllREFRESH) 895
(200nsH5V)
895
(150nsIl5v)
995
(150nsIl5v)
1395
(200nsIl5v)
525
1150ns)f5vJ
550
REFRESH Pill 1 Refresh

Z-80

6500

2.5 MHz

1.0 MHz

2.49
2.95
795
8.95
2.95
995
995
995
995

4.0 MHz
295
395
895
995
395
1095
1095
1095
1095

4.95
6502
65C02lCMOSI 1 2.95
6.9S
6504
8.95
6505
9.95
6507
2.95
6520
5.49
6522
6532
9.95
6545
995
6551
995

2.0 MHz
6502A
6520A
6522A
6532A
6545A
6551A

595
595
9.95
11 95
1295
1195

2048)1(8

TMS2716

2048xB

ZILOG

456
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1024)(8

1024118
2048118

204810:8
204810:8

TMS2532
4096)(8
2732
4096x8
2732A 4
4096x8
2732A 35
409611:8
2732A
4096.8
2732A 2
4096.8
2764
819211:8
2764 250
819211:8
2764 200
819211:8
TMS2564
8192.8
MCM68764
8192.8
MCM68766
8192.8
2712845
16384.8
2712830
1638411:8
27128
1638411:8
27256
3276811:8
SV Smgle 5 Volt Supply

32.768 KHz

4.50
(450,,51
3.95
1450ns)(5VI
5.95
(650115)
2.95
(450nsH5V)
350
4.95
1350ns1l5V)
(450ns){5VI
495
(450n5)
795
495
/450ns)(SVI
f450nsH5V)
395
(450nsJ(5V)(Z1V PGMI
495
(350nsJ(5V)(21V PGMI
495
(250nsIf5V)j21 V PGMj
695
(200nsIl5V)(21V PGMI 1095
(450ns)(5VI
425
1250ns)(5VI
495
(200ns)(5V)
695
(450nsl(5V)
1095
(450ns)(SV)(24 pl/ll
2495
(350nsJ(5V)(24 pUI)
4295
j450nsH5V)
750
(300ns)(5V)
775
(250nsl(5VI
795
(250ns)(5VI
1295
21V PGM ProeJram .It 21 Volts
111151

* * * * HIGH- TECH * * * *
$12.95

27256
*
*
*
*

32K X 8 EPROM
SINGLE 5 VOLT SUPPLY
SINGLE LOCATION &
HIGH SPEED PROGRAMMING
250ns ACCESS TIME

1.0 MHz

1.8432
2.0
2.097152
2.4576

32768
3579545
40

4032
50
50688
5185
57143
60
6144
65536
80
100
10738635
1431818
150
160
17430
18.0
18432
200
221184
240
320

1.95
3.95
3.95

2.95
2.95
2.95
295
2.95
2.95
2.95

2.95
295
295
295
295
295
295
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
295
295
295
2.95

GENERATORS
BIT RATE
MC14411
8R1941
4702
COM5016
COM8116
MM5307

11 95
11 95
1295
16.95
10.95
1095

FUNCTION
3.95
149
375
395

* * * * SPOTLIGHT* * * *

CRT
CONTROLLERS

680008
6800
6802
6803
6808
6809
6809E
6810
6820
6821
6828
6840
6843
6844
6845
6847
6850
6852
6860
6875
6880
6883
68047
68488

3995
295
795
1995
1390
895
8.95
295
435
295
1495
1295
3495
2595
1295
11 95
325
575
795
695
225
2295
2495
1995

68800
68802
68809E
68809
68810
68821
68840
68845
68850

1095
11 95
11 95
11 95
595
595
1995
1995
595

6.0 MHz
895
995
995
1995
2995
2995

2561(8

1702
2708
2758
27166
2716
2716 1
TMS2S16

8031
8035
8039
INS 8060
INS 8073
8080
80R5
8085A-2
8086
8087·2
80873
80876
8088
8089
8155
8155-2
8156
8185
81852
8741
8748
8749
8755

2995
595
595
1795
4995
395
495
11 95
2495
13995
12900
11900
1995
6995
695
795
695
2995
3995
2995
2495
3995
2495

MISC.
TMS99531
TMS99532
UlN2003
3242
3341
MC3470
MC3480
MC3487
11e90
95H90

8202
8203
8205
8212
8214
8216
8224
8226
8228
8237
82375
8238
8243
8250
8251
8251A
8253
82535
8255
82555
8257
82575
8259
8259-5
8271
8272
8274
8275
8279
82795
8282
8283
8284
8286
8287
8288
8289
8292

2495
3995
350
180
385
1 75
2.25
180
349
1395
1595
449
445
1095
395
449
695
795
449
525
795
895
690
7.50
7995
1995
3995
2995
6.95
795
6.50
650
5.50
650
650
14.95
4995
1495

6845
68845
6847
68047
HD46505SP
MC1372
8275
7220
CRT5027
CRTS037
TMS9918A
DP8350

1295
1995
" 95
2495
1595
695
2995
3995
1995
3495
3995
4995

1771
1791
1793
1795
1797
2791
2793
2795
2797
6843
8272
UPD765
M88876
M88877
1691
2143

1595
2395
2395
2395
23.95
39.95
3995
39.95
39.95
3495
19.95
1995
29.95
3495
7.95
795

10MHl
1 8432
2.0
24576
2.5
40

50688
60
6144

795
7.95
795
795
795
795
7.95
795
795

8.0
10.0
12.0
15.0
160
18432
200
240

~

NC

GND

74lS00
74lS00
.24
74lS01
.25
74lS02
.25
74lS03
.25
74lS04
.24
74lS05
.25
74lS08
.28
74lS09
.29
74LS10
25
74lS11
35
74lS12
35
74lS13
45
74lS 14
59
74lS 15
35
74lS20
25
74lS21
29
74lS22
25
74lS26
29
74lS27
29
74LS28
35
741 S30
25
74lS32
.29
74lS33
55
74lS37
35
74LS38
35
74LS40
25
49
74lS42
74lS47
75
74lS48
75
74LS49
75
74lS51
25
74LS54
29
74lS55
29
74lS63
1 25
74LS73
39
74LS74
35
74LS75
39
74LS76
39
49
74lS78
74lS83
60
74LS85
69
74LS86
39
74LS90
55
74LS91
89
74LS92
55
74lS93
55
74lS95
75
74LS96
89
74LS107
39
74lS109
39
74lS112
39
74lS113
39
74lS114
39
74lS 122
45
74LS123
79
74LS124 290
.49
74LS125
74LS 126
49
74lS132
59
74LS133
59
74LS 1 36
39
74LS137
99
74LS 138
55
74LS 139
55
74LS145 1 20
74LS147 249
74LS148 1 35
74lS151
55
74lS153
55
74LS154 1.90
74lS 155
69
74lS156
69
74LS157
65
74lS158
.59
74LS160
69
74LS161
.65
74LS162
69
74LS163
65
74lS164
69
74lS165
.95
74lS166 1 95
74lS168 175
74lS169 175
74LS 170 1.49
74lS173
.69
74LS174
55
74LS175
55
74lS1S1 215

74lS189
74lS190
74lS 191
74lS192
74lS193
74lS194
74lS195
74lS196
74LS197
74lS221
74lS240
74lS241
74lS242
74lS243
74lS244
74lS245
74lS247
74lS248
74lS249
74LS251
74LS253
74LS257
74lS258
74lS259
74lS260
74lS261
74lS266
74lS273 1 49
74lS275 335
74lS279
49
74LS280 1 98
74lS283
69
74lS290
89
74lS293
89
74lS295
99
74lS298
89
74LS299 1 75
74LS322 595
74LS323 350
74LS324 1 75
74lS348 2.50
74lS352 1.29
74LS353 1.29
74lS363 1.35
74LS364 195
74lS365
.49
74lS366
49
74lS367
45
74LS368
45
74LS373 139
74LS314 139
74lS375
95
74LS377 1 39
74lS378 1 18
74lS379 1 35
74LS385 3.90
74LS386
.45
74LS390 1 19
74LS393 1.19
74LS395 1.19
74LS396 1.89
74LS399 149
74LS424 3.95
74LS447
95
74lS490 195
74lS540 1 95
74lS541 195
74lS624 3.99
74lS640 2.20
74lS645 2_20
74lS668 1.69
74LS669 1.89
74LS670 1.49
74lS67414.95
74LS6S2 3.20
74lS683 3.20
74lS684 3.20
74lS685 3.20
74lS688 2.40
74lS689 3.20
81 lS95
1.49
81 lS96
1.49
25lS25184.13
25LS2521 2.80
25lS25383 74
25lS2569 2 80
26lS31
2.19
2.19
26lS32
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74500
74502
74503
74504
74505
74508
74509
74510
74511

74515
74520
74522
74530
74532
74537
74538
74540
74551
74564
74565
74574
74585
74586
745112
745113
745114
745124
745132
745133
745134

.32
.35
.35
.35
.35
.35
.40
.35
.35
.35
.35
.35
.35
.40
.88
.85
.35
.35
.40
.40
.50
1.99
.50
.50
.50
.55
2.75
1.24
.45
.50

745135
745138
745139
745140
745151
745153
745157
745158
745161
745162
745163
745168
745169
745174
745175
745180
745181
745182
745185
745188
745189
745194
745195
745196
745197
745201
745225
745226
745240
745241

.89
.85
.85
.55
.95
.95
.95
.95
1.95
1.95
1.95
3.95
3.95
.95
.95
11.95
3.95
2.95
16.95
1.95
6.95
1.49
1.49
1.49
1.49
6.95
7.95
3.99
2.20
2.20

745244
745251
745253
745257
745258
745260
745273
745274
745275
745280
745283
745287
745288
745289
745299
745301
745373
745374
745381
745387
745399
745412
745470
745471
745472
745474
745570
745571
745573
875181
875185

2.20

4000
4001
4002
4006
4007

.95
.95
.95
.95
.79
2.45
19.95
19.95
1.95
3.29
1.90
1.90
6.98
7.35
6.95
2.45
2.45
7.95
1.95
2.95
2.98
6.95
4.95
4.95
4.95
2.95
2.95
9.95
16.25
16.95

4008
4009
4010

40"

4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4034
4035
4040
4041
4042
4043
4044
4046
4047
4048
4049
4050
4051
4052
4053
4060
4066
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078
4081
4082
4085
4086
4093
4094
4098
4099
14409
14410
14411
14412
14419
14433
14490
4502
4503
4507
4508
4510
4511
4512
4514
4515
4516
4518
4519
4520
4521
4522
4526
4527
4528
4529

7400

~

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
7439
7440
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472
7473
7474
7475
7476
7480
7481
7482

.19
.19
.19
.19
.19
.25
.29
.29
.24
.19
.19
.25
.30
.35
.49
.25
.25
.19
.35
.35
.29
.29
.29
.29
.45
.19
.29
.45
.29
.29
.79
.19
.49
.65
.69
.69
.69
.69
.69
.19
.23
.23
.23
.23
.35
.29
.34
.33
.45
.35
.59
1.10
.95

7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
7497
74100
74105
74107
74109
' 74110
74111
74116
74120
74121
74122
74123
74125
74126
74128
74132
74136
74141
74142
74143
74144
74145
74147
74148
74150
74151
74152
74153
74154
74155
74156
74157
74159
74160
74161
74162
74163
74164
74165
74166
74167
74170

.50
.59
.35
2.15
.35
.40
.50
.35
.65
.55
.70
2."15

1.75
1.14
.30
.45
.45
.55
1.55
1.20
.29
.45
.49
.45
.45
.55
.45
.50
.65
2.95
4.95
2.95
.60
1.75
1.20
1.35
.55
.65
.55
1.25
.75
.65
.55
1.65
.85
.69
.85
.69
.85
.85
1.00
2.96
1.65

TRANSISTORS
2N918
MP5918
2N2102
2N2218
2N2218A
2N2219
2N2219A
2N2222
PN2222
MP52369
2N2484
2N2905
2N2907
PN2907
2N3055
3055T
2N3393
2N3414
2N3563
2N3565
PN3565
MPS3638
MP53640
PN3643
PN3644
MP53704
MP53706

.50
.25
.75
.50
.50
.50
.50
.25
.10
.25
.25
.50
.25
.13
.79
.69
.30
.25
.40
.40
.25
.25
.25
.25
.25
.15
.15
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2N3772
2N3903
2N3904
2N3906
2N4122
2N4123
2N4249
2N4304
2N4401
2N4402
2N4403
2N4851
PN4916
2N5086
PN5129
PN5139
2N5209
2N6028
2N6043
2N6045
MP5·A05
MP5-A06
MP5-A13
MPS-A55
MPU·131
TlP29
TlP)1
T1P32

1.85
.25
.10
.10
.25
.25
.25
.75
.25
.25
.25
1.00
.25
.25
.25
.25
.25
.35
1.75
1.75
.25
.25
.40
.25
.99
.65
.75
.79

74172
74173
74174
74175
74176
74177
74178
74179
74180
74181
74182
74184
74185
74189
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199
74221
74246
74247
74248
74249
74251
74259
74265
74273
74276
74278
74279
74283
74284
74285
74290
74293
74298
74351
74365
74366
74367
74368
74376
74390
74393
74425
74426
74490

5.95
.75
.89
.89
.89
.75
1.15
1.75
.75
2.25
.75
2.00
2.00
2.99
1.15
1.15
.79
.79
.85
.85
.79
.75
1.35
1.35
1.35
1.35
1.25
1.85
1.95
.75
2.25
1.35
1.95
1.25
3.11
.75
2.00
3.75
3.75
.95
.75
.85
2.25
.65
.65
.65
.65
2.20
1.75
1.35
3.15
.85
2.55

IC
SOCKETS
8
14
16
18
20
22
24
28
40
64

PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN

5T
ST
ST
5T
5T
ST
5T
ST
ST
ST

1-99 100
.13 .11
.15 .12
.17 .13
.20 .18
.29 .27
.30 .27
.30 .27
.40 .32
.49 .39
4.25CALL

5T=50lDEATAll
8
14
16
18
20
22
24
28
40

PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN

WW
WW
WW
WW
WW
WW
WW
WW
WW

.59
.69
.69
.99
1.09
1.39
1.49
1.69
1.99

.49
.52
.58
.90
.98
1.28
1.35
1.49
1.80

29
.25
.25
.89
.29
.95
.39
.45
.25
.25
.38
.79
.39
.39
.69
.79
.39
.75
.79
.79
.29
.65
.29
1.65
.45
.69
.79
.39
1.95
.85
.75
.75
.69
.85
.79
.85
.95
.69
.35
.35
.79
1.99
.79
.89
.39
.39
.29
.35
.29
.29
.29
.29
79
.59
.29
.29
.29
.95
.95
.49
2.99
2.49
1.95
12.95
12.95
11.95
12.95
7.95
14.95
4.95
.95
.65
1.25
1.95
.85
.85
.85
1.25
1.79
1.55
.89
.39
.79
4.99
1.25
1.25
1.95
1.19
2.95

4531
4532
4538
4539
4541
4543

.95

1.95
1.95
1.95

2.64

1.19
4553
5.79
4555
.95
4556
.95
4558
2.45
4560
4.25
4569
3.49
4581
1.95
4582
1.95
4584
.75
4585
.75
45151 12.95
4702
12.95
4724
1.50
74COO
.35
74C02
.35
74C04
.35
74C08
.35
74Cl0
.35
74C14
.59
74C20
.35
74C30
.35
74C32
.39
74C42
1.29
74C48
1.99
74C73
.65
74C74
.65
74C76
.80
71\C83
1.95
74C85
1.95
74C86
.39
74C89
4.50
74C90
1.19
74C93
1.75
74C95
.99
74C150 5.75
74C151 2.25
74C154 3.25
74C157 1.75
74C160 1.19
74C161 1.19
74C162 1.19
74C163 1.19
74C164 1.39
74C165 2.00
74C173
.79
74C174 1.19
74C175 1.19
74C192 1.49
74C193 1.49
74C195 1.39
74C200 5.75
74C221 1.75
74C244 2.25
74C373 2.45
74C374 2.45
74C901
.39
74C902
.85
74C903
.85
74C90510.95
74C906
.95
74C907 1.00
74C908 2.00
74C909 2.75
74C910 9.95
74C911 8.95
74C912 8.95
74C914 1.95
74C915 1.19
74C918 2.75
74C920 17.95
74C921 15.95
74C922 4.49
74C923 4.95
74C925 5.95
74C926 7.95
74C927 7.95
74C928 7.95
74C92919.95
74C930 4.95
80C95
.85
80C96
.95
80C97
.95
80C98
1.20

A m:w family of h,gh speed CMOS logic featuring
the speed allow power Schortky (8ns tvplcal gilte prop
agallon delay!. 'iombilled with the advantages of CMOS
very low power consumption, superior nOIse llllrllllllity •

alld unproved output drive

74HCOO
74HC: Qpt:ralC at CMOS logic levels and ilre Ideal

lor rll:W, all·CMOS deSIgns
74HCOO
.59
74HC02
.59
74HC04
.59
74HC08
.59
74HC10
.59
74HCll
.59
74HC14
.79
74HC20
.59
74HC27
.59
74HC30
.59
74HC32
.69
74HC51
.59
74HC74
.75
74HC75
.85
74HC85
1.35
74HC86
.69
74HC93
1.19
74HC125
1.19
1.19
74HC132
74HC138
.99
.99
74HC139
.89
74HC151
74HC153
.89
74HC154
2.49
74HC157
.89
74HC161
1.15
74HC164
1.25
74HC166
2.95
74HC174
.99

.99
1.25
1.04
1.09
1.35
1.89
1.89
1.89
1.89
1.89
1.89
.89
.85
1.39
1.89
4.99
.99
2.29
2.29
1.39
1.99
1.39
1.59
1.39
.89
.89
1.29
2.39
2.29

74HCTOO

74HCT: Direct. drop-ill replacements lor lS TIL and
can be IIllermjxed WIth 74lS III the same cirCUli
74HCTOO
.69
74HCT175
1.09
74HCT02
.69
74HCTl93
1.39
74HCT04
.69
74HCT194
1.19
.69
74HCT195
1.29
74HCT08
74HCTlO
74HCT238
1.49
.69
74HCTll
74HCT240
2.19
.69
74HCTl4
74HCT241
2.19
.89
74HCT242
74HCT20
.69
2.19
74HCT27
.69
74HCT243
2.19
74HCT30
.69
74HCT244
2.19
74HCT32
.79
74HCT245
2.19
74HCT51
.69
74HCT251
1.09
74HCT74
.85
74HCT257
.99
74HCT75
.95
74HCT259
1.59
1.49
74HCT273
2.09
74HCT85
74HCT86
.79
74HCT299
5.25
74HCT93
1.29
74HCT367
1.09
74HCT373
2.49
74HCTl25
1.29
1.29
74HCT374
74HCTl32
2.49
1.15
74HCT393
74HCTl38
1.59
74HCT4017
74HCTl39
1.15
2.19
74HCTl51
1.05
74HCT4020
1.59
74HCTl53
1.05
74HCT4024
1 79
74HCT4040
74HCTl54
2.99
1.59
74HCTl57
74HCT4049
.99
.99
74HCT161
1.29
74HCT4050
.99
74HCT164
1.39
74HCT4060
1.49
74HCTl66
3.05
74HCT4511
2.69
74HCT174
1.09
74HCT4538
259

DSPECTRONICS
CORPORATION
EPROM ERASERS
Tllner
PE-14
PE-14T
PE-24T
Pl·265T
PA-125T
PR-320T

INTERFACE

DATAACQ

1.59
1.98
.89
.89
.89
.89
2.95
2.29
2.25
1.99
.99
1.65
1.30

AOC0800 15.55
ADC0804
3.49
4.49
ADC0809
ADC0816 14.95
ADC0817
9.95
ADC0831
8.95
4.49
DAC0800
1.95
OAC0806
2.95
DAC0808
8.25
DAC1020
OAC1021
7.95
DAC1022
5.95
MC1408L6 1.95
MC1408l8 2.95

8T26
8T28
8T95
8T96
8T97
8T98
DM8131
DP8304
058833
058835
058836
058837
058838

74HC175
74HC193
74HC194
74HC195
74HC238
74HC240
74HC241
74HC242
74HC243
74HC244
74HC245
74HC251
74HC257
74HC259
74HC273
74HC299
74HC367
74HC373
74HC374
74HC393
74HC4017
74HC4020
74HC4024
74HC4040
74HC4049
74HC4050
74HC4060
74HC4511
74HC4538

Capacity Intensity
(uW Cm]1
Chip
9
8.000
9
8.000
12
9.600
30
9.600
17,000
25
42
17,000

583.00
5119.00
5175.00
5255.00
5349.00
5595.00

9000
9304
9316
9328
9334
9368
9401
9601
9602
9637
96S02

.95
1.00
1.49
2.50
3.95
9.95
.75
1.50
2.95
1.95

76477
3.95
76488
5.95
76489
8.95
551·263 39.95
AV3·8910 12.95
AY3-891212.95
1.49
MC3340
SP1000
39.00

VOLTAGE
REGULATORS
TO·220 CASE PACKAGE
7805T
7808T
7812T
7815T
.7 824T

.75
.75
.75
.75
.75

TO·3 CASE PACKAGE
7805K
7812K
7815K
7824K

1.39
1.39
1.39
1.39

MCA-7
MCA-255
Il-l
ILA-30
IlQ-74
Hl1C5
Tll-l11
TIL-113

425
1.75
1.25
1.25
2.75
1.25
100
1 75

7905K
7912K
7915K
79241(

TO·92 CASE PACKAGE
78L05
78L12
78Ll5

.69
.69
.69

79L05
79112
79Ll5

OTHER VOLTAGE REGS
7aM05C
lM323K
lM338K
78H05K
78H12K
78P05K
UA78540

5\1011 ' J ..nl~ TO-220
5\101t 3,trllll TO-3
AdJ
5<:1"111 TO-3
5\101t 5nmp TO·3
12110lt53mp TO·3
511011 10;unp TO-3
FAIRCHILD
DIP

LINEAR

lM301
.34
NE570
395
lM301H
.79
NE571
295
45
lM307
NE590
2.50
lM308
.69
NE592
.98
lM308H
1.15
lM709
59
lM309H
1.95
lM710
75
7g
lM309K
1.25
lM711
LM310
1.75
lM723
49
lM311
.64
lM723H
55
lM311H
.89
lM733
96
lM312H
1.75
LM741
35
lM317K
3.95
lM741N-14 35
lM317T
1.19
lM741 H
40
lM318
1.49
LM747
69
lM748
lM318H
1.59
59
, 19
lMl014
lM319H
1.90
1.25
lM1303
lM319
1.95
lM320 see7900
lM1310
1.49
1.65
lM322
MC1330
1.69
lM323K
4.95
MC1349
1.89
lM324
.59
MC1350
1 '9
.65
MC1358
lM329
1.69
lM331
3.95
MC1372
6.95
LM334
1.19
LM1414
1.59
1.40
lM1458
lM335
.59
1.75
LM1488
lM336
.69
1.95
lM1489
lM337T
.69
lM337K
3.95
LM1496
.85
lM1558H 3.10
lM338K
3.95
LM339
.99
LM1800
2.37
LM340 see7800
LM1812
8.25
lM348
.99
lM1830
3.50
lM350K
4.95
lM1871
549
lM350T
4.60
LM1872
5.49
.69
LM1877
3.52
lM358
LM359
1.79
LM1889
1.95
LM376
3.75
LM1896
1.75
1.95
UlN2003 1.29
lM377
2.50
XR2206
3.75
lM378
lM379
4.50
lM2877
2.05
.89
LM2878
lM380
2.25
lM380N·8 1.10
lM2900
.85
lM381
1.60
lM2901
1.00
1.60
MPQ2907
1.95
lM382
LM383
1.95
lM2917
2.95
lM384
1.95
MC3487
2.95
LM3900
lM386
.89
.59
1.40
lM387
lM3905
1.25
1.35
lM389
lM3909
.98
1.95
lM390
lM3911
2.25
lM392
.69
lM3914
3.95
lM393
1.29
lM3915
3.95
lM394H
4.60
LM3916
3.95
lM399H
5.00
MC4024
3.95
NE531
2.95
MC4044
4.50
.34
RC4136
1 25
NE555
NES56
.65
RC4151
3.95
NE558
1.50
LM4250
1.75
NE564
2.95
LM4500
3.25
lM565
.99
RC4558
.69
1.49
lM566
LM13600 1.49
lM13700 1.45
lM567
.89
H=TO-5 CAN, K=TO-3. T=TO-220

RCA

2.75
1.29
1.25
2.90
2.90
1.75
1.10
1.65
1.65

OPTO-ISOLATORS
1.00
1.10
.69
1.75
1.25
1.25
1.00
1.50

7905T
7908T
7912T
7915T
7924T

4.20
1.65
3.25
1.49
1.49
1.95
1.95
1.95
4.95
1.25
1.25

CA3083
CA3086
CA3089
CA3096
CA3130
CA3140
CA3146
CA3160
CA3183

TI

75365
75450
75451
75452
75453
75454
75417
75491
75492
75493
75494

WW",WIREWRAP
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EMI FILTER

RF
MODULATOR
QUANTITIES LIMITED

1.0}11

.

COMPUTER INTERFACE
5VOLTOPERATION

15V .40
15V .70
lSV
.80
lSV 1.35
3SV
.40

B.B
10
22
22

LINE CORDS

• USE TO BUILD TV·

•

,/"

LC·2
2 CONDUCTOR
6 h
.39
LC 3
3 CONDUCTOR
6 ft
.99
lC HP 3 CONDUCTOR WITH STANDARD
FEMALE SOCKET
6 ft
1.49
LC·CIR CIGAREITE LIGHTER
PLUG WITH 6 FOOT CORD
2.95

• PRESETTOCHANNEL3

ea.

TANTALUM

~

$4.95

(ASTEC UM1082)

DV

CAPACITORS

• MAJOR MANUFACTURER
·lOWCOST
• FITS LC-HP BELOW

RESISTORS

HARD TO FIND
··SNAPABLE·· HEADERS

Can easdy be snapped apart to make

4 POSITION

~::g

2x40

2x40

~i~~~GAHrJGlL~AD

~~

STRAIGHT LEAD

1
2.49

RIGHT ANGLE

2.99

SHORTING BLOCKS

72 PIN ST

:~g

~ ~g~:i:g~

.~~

IBM PC

~~ ~:~ ~~

IDCEN36
IDCEN36 F
CEN36

5/1.00

~:~~

,B

14
HIGH RELIABILITY TOOLED
ST Ie SOCKETS

AUGAhxST

.99

99

HIGH RELIABILITY TOOLED
AUGATxKWW 1.30
WW Ie SOCKETS
COMPONENT CARRIES
(DIP HEADERS)

ICCu

'B
1.69

.99

20
, B9

.59

RIBBON CA~LE
DIP PLUGS (IOC)

.95

.B9

.99

.99

.99

2.49

2.95

MALE
FEMALE

RIGHT ANGLE
PC SOLDER

-;t~:lEI

WIRE WRAP

FEMALE
MALE
FEMALE
BLACK
GREY

DBKx$R
_~x

IDe RIBBON CABLE
HOODS

DBuP
DBuS
OBuPR

DBuSWVV
I Bxx
lOBuS
HOOD-B
HOODxx

25

1.50
1.65
2.18
1.69
2.76
2.9

'5
1.59
1.85
2.20
3.03
2.5B
4.27
3.90

3.00
3.00
3.B9
6.84
4.75

3.25

4.29

5.25

.B9

99

.99
.99

1.19

1.90

2.25

37

1.09

DB37S

g~

.~;5"

~~

~::

LOGIC 270"

DIFFUSED LEOS

10 1.00
10 100

1 25
1.50

, 75
.39
39
1 95

JUMBO RED
JUMBO GREEN
JUMBO YELLOW
MOUNTING HOW

Tl J.
TP.
TP,
TP.

MINI REO
MINI GREEN
MINI YELLOW

Tl
T1
T1

RECT REO
RECT GREEN
RECT YELLOW

211l5nlnl
2)(5n1l11
2x5111111

1·99

100-up

'0
.'B
'B
'0
10
1B
.1B

09
'5
15
09
09
'5
15

25
30
30

~

~

SCREWDRIVER CLAMP
ECONO ZIF

@!_.~

1.19

LEVER CLAMP
ZIF SOCKET
CONTACTS

TYPE

r~lhiiiiilftr"

14
4.95
8.25

DB25SR

16

24

28

4.9
4.95

.75
5.95

7.75
6.95

.75

RIBBON CABLE
CONTACTS

ORDER BY
IDHnS
IDHxxSR
IDHxxW
IDHuWR
ID$u
IDMxx
IDEu

~:6'.375~(3591

r;;

IDC CONNECTORS
SOLDER HEADER
RIGHT ANGLE SOLDER HEADER
WW HEADER
RIGHT ANGLE WW HEADER
RIBBON HEADER SOCKET
RIBBON HEADER
RIBBON EDGE CARD

43"
3"

, n "r.,

L;;f

FOR ORDERING INSTRUCTIONS SEE IDC CONNECTORS BELOW

20

2B

34

1.86
2.05

1.29
1.35
2.98
3.28

1.68
1.76
3.84
4.22

.79

99

1.75

5.50
2.25

, 39
B 25
5

2.20
2.31
4.50
4.45
1.59
7.00

'0
.B2
.B5

CC
CA

50

2.85 4.25
3.90 5.25
4.83
6.19
5.60
--9.95
5
7.95
...
...

MOUNTING HAROWARE-$1.00

DESCRIPTION

BOOO

TEXTOOL ZERO INSERTION FORCE
SOCI<ETS AND RECEPTACLES

CONTACiS--

9
SOLDER CUP

'BV
lBV
'BV

HP5082·7760
MAN·72

~~g~~g~:~~~:

.35
35
95

SPOT MINI TOGGLE ON-ON
DPDT MINI TOGGLE ON·ON
OPOT MINI TOGGLE ON-OFF·ON
SPST MINI PUSHBUITON N 0
SPST MINI PUSHBunON N.C
BCD OUT 10 POSITION 6 PIN DIP

1.49

l~V

1000
2200

LED DISPLAYS

SWITCHES

1 75

.95

2.99

D-SUBMINIATURE
ORDER BY

50V
35V
'BV
35V
25v
lBV

50V
'BV
'BV
50V
'BV
50V
,5V
35V
25V
'6V

4.7
10
10
22
47
100
100
220
330
500

1••••~~~~••••••1IlIl

370 5.40
1.09

99

SCREW ON
CLiPON
SCRFW ON
INSULATOR
INSULATOR

TO·220
TO·220
TO·3
TO-220
TO·3

40

2B

FOR ORDERING INSTRUCTIONS SEE IDC CONNECTORS BELOW

DESCRIPTION

50V

HEAT SINI<S
24
, 99

22
, .89

1.80 2.10 2.40 2.50 2.90 3 '5

.49

11/ t

.'4
.15
15
,5
,B
.1B
.20
.30
.BO

TIL·311 4)(7 HEX W

CONTACTS

ORDER BY

50V
50V

AXIAL

25V
35V

44.000/1\ 30V 3 95

~:~~

DIP CONNECTORS
DESCRIPTION

.1/1t
.47}lt

COMPUTER
GRADE

lN751
lN759

4.95

~~~~~2

36

OR ANY 1"' HEADER

DIODES

5 1 VOLT ZENER
.25
120 VOLT ZENER
.25
(lN914ISWtTCHING 25 1.00
50PIV lA
12
lN4001
• • • • • • • •IIIlI'N4'48
1.00
400PlV RECTIFIER
10 1.00
'N4004
200PIV 3A
25
PIN CE NTRONICS
200PIV 1 5A BRIDGE
~~
400P1V 1 SA BRIDGE
RIBBON CABLE MALE
895
KBP04
1.39
50PIV l2A BRIDGE
RIBBON CABLE FEMALE
895
MDA801
SOLDER CUP MALE
7.95
MDA980--1 SOPIV 12A BRIDGE
MDA980-2 100PIV 12A BRIDGE
VM48
DIP BRIDGE
.35
APPLE

44 PIN WW

.14
.15

RADIAL

2200

~:~~

50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
12V

ELECTROLYTIC

6.95

~~ ~:~ ~

1~'.0.P.O.5.liTii'O.N.'.2.9il11l

~6~~~~~;';1~~EDNA~e:~

.025
02
.015

2.2
4.7
EDGECARD
BYPASS CAPS
,0
47
CONNECTORS
.g~;~~lg~OllTHIC
16gos~~:gg
'00
5-'00ST
5.'00 3.95
."rl DISC
'00 SB.OO
220
S,OOWW
5-'00 4951~'I'lrlIMIOINIOILIITIHI'IC
••••
'010.SI'51·100"1 470

.85

~ ~g~:i:g~

any size header, all With .1" centers

50V
50V

l}ll

DIP
SWITCHES

.05
560
.05
680
.05
820
.05
.0011d
.05
.0015
.05
.0022
05
.005
.05
.01
.05
.02
.05
.05
.05.1

MONOLITHIC

WAIT 5 0 0 CARBON FILM
ALL STANDARO VALUES
FROM 1 OHM TO 10 MEG OHM

SPECIALS END 7/31/85

35V
3SV
3SV

DISC
50V
50V
50V
SOV
SOV
50V
50V
50V
SOV
50V
50V

, 4

50 PIECES SAME VALUE
100 PIECES SAME VALUE
1000 PIECES SAME VALUE

.471/t
1.0
2.2
4.7
10

SINGLE COLOR

40

50

25B

4.80

324
33
B.B
7

199
' 50

B

2.72

5.2B

5

ORDERING INSTUCTIONS INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED n OF THE
"ORDER BY" PART NUMBER LISTED EXAMPLE A 10 PIN RIGHT ANGLE HOLDER STYLE WOULD BE IDH10SR

CONTACTS

"

10·

,.

IDH20W

IDE50

H
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Inquiry 198

DISK DRIVES

TAN DON

TM i 00·1 5 4 ' (FOR IBM) SS DO
TM 100-25 1 4 ' (FOR IBM) OS 00
1

$119.95
599.95

MPI
589.95

MPI-B52 5'4" (FOR IBM) OS DO

TEAC
FO-SSB
FO·SSF

"1

I/}

589.95
599.95

HEIGHT OS DO
HEIGHT OS QUAD

SHUGART
SA 400L
SA460

5,,"140 TRACK} S5 DO
5',,' 180 TRACK} OS QUAD

$199.95
5199.95

8" DISK DRIVES
FD100-8 BY SIEMENS, SHUGART 801 EQUIV.
S5,DD
5129.00
FD200-8 8Y SIEMENS.'SHUGART 851 EQUIV.
OS DO
5180.00

BOTH CARDS HAVE SILK SCREENED LEGENDS
AND INCLUDES MOUNTING BRACKET
WITH 'SV A~O GROUND PLANE . . . . 527.95
AS ABOVE WITH DECODING LAVOUT
$29.95

JFORMAT-2

S-100
BARE - NO FOIL PADS
HORIZONTAL BUS
VERTICAL BUS
SINGLE FOil PADS PER HOLE

515.15
521,80
521.80
522.75

..

SWITCHING
POWER SUPPLIES

. . 515.15

HORIZONTAL BUS
SINGLE FOil PADS PER HOLE
FOR APPLE lie AUX SLOT

522.75
521.80
530.00

\"~:;" - ~
- . .- . w
\
tiJIP

36/72 PIN EDGE·CARD (. '" SPACING)
BARE - NO FOIL PADS 4.5" x 6.0"
VERTICAL BUS 4.5" x 6.0" . .
.
SINGLE FOil PADS 4.5" J( 6.0"
BARE - NO FOIL PADS 4.5" x 9.0"
VERTICAL BUS 4.5" ll: 9.0"
SINGLE FOIL PADS 4.5"' x 9.0"

BARE GLASS BOARDS
NO EDGE-CARD FINGERS OR FOIL
P25x45
2.5" ll: 4.5"
52.40
P45ll:6S
4.5" x 6.5"
54.70
P4Sll:85
4.S" x 8.5"
56.20
P45x170
4.5" x 17.0"
511.35
P85ll:170
8.5" x 17.0"
518.95

59.45
513.25
514.20
.. 510.40
514.20
515.15

EXTENDER
CARDS
IBM
APPLE
MUlTIBUS

~
~

$99.95

PS-IBM

d;"

GENERAL PURPOSE
22/44 PIN EDGE·CARD (. '56" SPACING)
BARE - NO FOil PADS 4.5" K 6.0;' . . . . . 59.45
VERTICAL BUS 4.5" x 6.0" . .
. . 513.95
SINGLE FOil PADS 4.5" x 6.0"
514.20
BARE - NO FOIL PADS 4.5" II: 9.0"
$10.40
VERTICAL BUS 4.5" x 9.0"
514.20
SINGLE FOil PADS 4.5" x 9.0"
51,3.50

.
!%

CABINET #2

-5V@.5A, ·12V@.5A
• ONE YEAR WARRANTY

EJ·

~
.;.:

•
~
"

.

-...• ~

CABINET #3

'-

USE TO POWER APPLE TYPE
SYSTEMS
• +5V@4A,+12V@2.5A
·5V@.sA.·12V@.SA
• APPLE POWER CONNECTOR

$39.95

PS-3

~
~
it,

545.00
545.00
586.00

8·' DISK DRIVE CABINETS
ALSO AVAILABLE-PLEASE CALL
PLEASE INCLUDE SUFFICIENT
AMOUNT FOR SHIPPING ON ABOVE ITEMS

01< INDUSTRIES
EX-1 IC EXTRACTION TOOL
• ONE PIECE METAL CONSTRUCTION
• EASILY EXTRACTS 8-24 PIN DEVICES
• lOW COST
52.19

EX-2 IC EXTRACTION TOOL
•
•
•
•

'_

:-,~

~a

-5V@.25A. -12V@ .30A.
15.5" x 4.5" x 2", .884 LBS.

PS-ASTEC

INS-1416
fo,"14-16 pin IC's
55.15
MOS-1416
for 14-16 pin Ie's
510.92
MOS-2428
for 24-28 pin IC's
510.92
MOS-40
for 40 pin Ie's
512.43
MaS series Inser1ion tools have metal constuction
and include grounding lug for CMOS applications.

I

~J
I

1

~

INS-1416

fl

INS·2428

BW-630 WIRE WRAP GUN
• BATTERY POWERED-USES 2 NI-CAD
C CELlS(NOT INCLUDED)
• POSITIVE INDEXING
• ANT'·OVERWRAP DEVICE
$41.55

$19.95

• CAN POWER TWO 5 1/." FDDS
• +5V@2.5A, +12V@ 2A
-12V@ .1A
• .-5V @ 5A IF t 1 2V IS NOT USED
• 6.3" x 4.0" x 1.9"

EXTRACTS 24-40 PIN DEVICES
HEAVY DUTY METAL CONSTRUCTION
GROUND LUGS FOR MOS EXTRACTIONS
EASY ONE HAND OPERATION
512.74

IC INSERTION TOOLS

• AS USED IN APPLE III

I,

$89.95

• Fits two half height 51/~"disk drives
• Complete with power supply, switch,
line cord, fuse and standard power
connectors

-----

$49.95

PS-A

• t5V@4A.+12V@2.5A

.

$79.00

• Fits one full height 5'/~"disk drive
• Comptete with power supply, sWItch,
line cord, fuse and standard power
connector
• Please specify Grey or Tan

TEAC FD-55B

• FOR IBM PC·XT COMPATIBLE

• 130 WATTS
• +5V@15A,+12V@4.2A

.

./

529.95

• Fits one full height 51/~"disk drive
• Color matches Apple

SUPPORT FOR QUAD DENSITY DRIVES
TAN DON TM100-2
FROM TALL TREE SYSTEMS
PLEASE INCLUDE SUFFICENT AMOUNT FOR SHIPPING ON ABOVE ITEMS

APPLE
BARE - NO FOil PADS

$49.95

CABINET #1

WSU-30 WIRE WRAP TOOLS
• WRAPS, STRIPS, AND UNWRAPS
• WSU-30M WRAPS AN EXTRA TURN OF
INSULATION

WSU-30 $8.84/WSU-30M $10.14

BW-630

WIRE WRAP TERMINALS

TRANSFORMERS

WIRE WRAP WIRE
PRECUT AND STRIPPED
Note: 1 mch of Insulation IS stril>Ped on
each and. A 3.5" wire has only 1.5" of insuI<ltlon.
LENGTH
QUANTITY
(INCHES)
100
500
1000
2.5
3
3.5

1.60
1.60
1.65
1.75
1.80
1.85
1.90
2.00
2.30
2.40
2.50
2.60
2.65
2.70
2.80
2.90

4

4.5
5
5.5
6
6.5
7
7.5
8
8.5
9

9.5
10

4.70
4.70
5.00
5.40
5.75
6.10
6.50
6.85
7.80
8.20
8.55
8.95

9.30
9.80
10.00
10.50

8.20
8.20
8.90
9.60
10.30
11.00
11.15
12.50
14.30
15.05
15.85
16.60
17.40
18.15
18.95
19.70

FRAME STYLE
12.6V
12.6V
12.6V
12.6V
25.2V

AC
AC
AC
AC
AC

CT
CT
CT
CT

2
2
4
8
2

AMP
AMP
AMP
AMP
AMP

4.95
5.95
7.95
10.95
7.95

PLUG CASE STYLE
1 2V
12V
12V
12V

AC
AC
AC
AC

250ma
500ma
1 AMP
2 AMP

3.95
4.95
5.95
6.95

MICROCOMPUTER
HARDWARE
HANDBOOK

\/VWT·l
WWT-2
WWT-3
WWT·4
INS-l

FROM ELCOMP $14.95
Over 800 pages of manufacturer's
dat.asheets on the ,nost commonly
used IC's
•
•
•
•
•

TTL· 74, 74LS & 74F
CMOS
Voltage regulators
Memory - RAM, ROM, EPROM
CPU'S . 6800, 6500, l80,
8080, 8085 & 8086 8
• MPU SUI>port & Interlace,
6800, 6500. Z80, 8200, etc.

SLOTTED
SINGLE SIDED
IC SOCKET
DOUBLE SIDED
INSERTION TOOL

25/57.06
25/54.25
25/57.06
25/2.80
53.64
WSU·30/30M

WIRE DISPENSER
•
•
•
•

WITH 50' ROLL OF WIRE
BUILT IN PLUNGER CUTS WIRE
BUILT IN STRIPPER STRIPES 1"
REFILLABLE

WD-30

$6.50 WD-30TRI $9.50

Specify Blue, white,
Yellow or Red

With 50' of each:
Red, Blue and White

SOCKET-WRAP I.D.™
• SLIPS OVER WIRE WRAP PINS
• IDENTIFIES PIN NUMBERS ON WRAP
SIDE OF BOARD
• CAN WRITE ON PLASTIC; SUCH AS IC #
PINS
PARTn
PCK. OF
PRICE
8
IDWRAP 08
10
1.95
14
IDWRAP 14
10
1.95
16
IDWRAP 16
10
1.95
18
IDWRAP 18
5
1.95
20
IDWRAP 20
5
1.95
22
IDWRAP 22
5
1.95
24
IDWRAP 24
5
1.95
28
IDWRAP 28
5
1.95
40
IDWRAP 40
5
1.95
PLEASE ORDER BY NUMBER OF
PACKAGES IPCK. OF)

PRECUT ASSORTMENT
IN ASSORTED COLORS $27.50
1 OOe01: 5.5", 6", 6.5", 7"

250ea: 2.5", 4.5", 5"
500ea: .3", 3.5", 4"

.~.

. .
.. " ..
.
.~

~"

.~-:

~"

.N

-"

~

::.~

~"

.~

-"

.'"

~

~

,
.'" "- : gO
." :; :"
~

",

-

.

SPOOLS
54.30
250 feet
57.25
513.25
1000 feet
521.95
Please specify color:
Blue, Black, Yellow or Red

GE NICKel-CADMIUM
RECHARGABLE BATTERIES
NI-CAD CHARGER PACKAGE
PRICE INCLUDES CHARGER (WALL PLUG),
BATTERIES, & MODULAR BATTERY HOLDER
OTY.2
OTY.2
OTY.2
OTY.2
OTY.l

BAITERIES ONLY
AAA CELLS
AA CEllS
C CEllS
o CEllS
9 VOLT
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PKG.2
PKG.l
PKG. 1
PKG. 1
PKG.l

511.71
511.71
513.21
513.21
513.21

MULTIMETER PEN
20 MHz DUAL TRACE
OSCILLOSCOPE
UNSURPASSED QUALITY AT AN UNBEATABLE PRICE
• BAND WIDTH· DC: DC TO 20MHz (-3db)
AC: 10Hz TO 20MHz (-3db)
• SWEEP TIME- .2IJSEC TO .5 SEC/DIV ON 20 RANGES
• VERT.lHORZ. DEFLECTION: 5mV TO 20V/DIV ON 20 RANGES
• COMPLETE MANUAL AND HIGH QUALITY
HOOK-ON PROBES INCLUDED
• INPUT IMPEDANCE: 1 MEG OHM
• TV VIDEO SYNC FILTER
WITH PROBES
• X, Y AND Z AXIS OPERATION
.110/220 VOLT 50/60Hz OPERATION
• COMPONENT TESTER
• LP CONSUMPT10N-19 WATTS
• BUILT IN CALIBRATOR
• AUTOMATIC OR TRIGGERED T1MEBASE

$399.95

AUTO RANGING. POLARITY & DECIMAL!
•
•
•
•
•
•
•
•
•
•
•
•

LARGE 3% DIGIT DISPLAY
DATA HOLD SWITCH FREEZES READING
FAST, AUDIBLE CONTINUITY TEST
LOW BATTERY INDICATOR
OVERLOAD PROTECTION
ONLY lV." x 6'/.' x'/.'
DC VOLTS .lmV-500V
AC VOLTS lmV-500V
.1 OHM·20 MEG OHMS
WEIGHS ONLY 2.3 OUNCES
LOW PARTS COUNT-CUSTOM 80 PIN lSI INSURES RELIABILITY
INCLUDES MANUAL, BATTERIES, SOFT CASE, 2 PROBE TIPS.
AND ALLIGATOR CLIP

JULYI985'BYTE
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EPROM PROGRAMMER

DISKETTE FILE

FOR APPLE COMPUTERS

RP525
$79.95
• DUPLICATE OR BURN ANY STANDARD
27xx SERIES EPROM
• EASY TO USE MENU-DRIVEN SOnwARE
INCLUDED
• MENU SELECTION FOR 2716, 2732, 2732A.
2764 & 27128
• HIGH SPEED WRITE ALGORITHM
• LED INDICATORS FOR ACTIVITY
• NO EXTERNAL POWER SUPPLY REQUIRED

DISK DRIVES
FOR APPLE COMPUTERS

~

,

TEAC
$89.95

BAL-525
$119.95

HOLDS 70 5%"
DISKETTES,
WITH ROOM
TO SPARE

TANDON
$99.95

TM100-2

MPI
$89.95
IBM ACCESSORIES

MODELB52

MAXIMIZER

$259.95

'..
~
.....~.,

-

....

-.-

"

•...

BAL-500
$139.95

• TEAC MECHANISM- DIRECT DRIVE
* 100% APPLE COMPATIBLE
* FULL 1 YEAR WARRANTY

1200B FOR IBM

PRINTER CABLE
PARALLEL 6' SHIELDED CABLE

KRAFT JOYSTICK

.~ BMC MONIlOR STAND

MODEL PA-900

"",.."'w,"', ~ '
TO PROVIDE
OPTIMUM VIEWING
ANGLE, REDUCES
OPERATOR FATIGUE

MIlAC
AD-1
$129.95
*

DISK CONTROLLER CARD
APPLE lie ADAPTOR CABLE

* 2 YEAR WARRANTY

NEW FOR APPLE lie

~

MIlAC
AD-3C
$139.95

lie COMPATIBLE,
READY TO PLUG IN WI SHIELDED
CABLE & MOLDED 19 PIN CONNECTOR
* FAST, RELIABLE SLiMLINE
DIRECT DRIVE
* SIX MONTH WARRANTY
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$.9588.

$.99&8.

Qll 100

. Qll 50

NASHUA DISKETTES WERE JUDGED TO HAVE
THE HIGHEST POLISH AND RECORDED
AMPLITUDE OF ANY DISKETTES TESTED.
(SEE "COMPARING FLOPPY DISKS", BYTE 9/B4)

VERBATIM DATALIFE DISKETTES

SS/DD
SS/DD
DS/DD

SOFT SECTOR
$29.95
10 SECTOR HARD $29.95
SOFT SECTOR
$34.95

-i!ft~w

Xl COMPATIBLEBARE PC CARD AND INSTRUCTIONS

~

Qll 250

130 WATT
$99. 95

DISK DRIVE ACCESSORIES

* 100% APPLE

$.89&8.

IBM COMPATIBLE
POWER SUPPLIES

FULL HT. SHUGART MECHANISM
DIRECT REPLACEMENT FOR APPLE
DISK II
SIX MONTH WARRANTY

~

B,ULK PACKAGED IN FACTORY SEALED BAGS
OF 50. INCLUDES DISKETTE SLEEVES AND
WRITE PROTECTTABS.IDEAL FOR SCHOOLS.
CLUBS, AND USERS GROUPS. THIS IS A
SPECIAL PURCHASE, SO QUANTITIES ARE
LIMITED.
THERE IS A 5 YEAR WARRANTY.

~

$14.95

*
*

NASHUA DISKETTES
5%" SOFT SECTOR
DS/DD WITH HUB RINGS

HAYES SMARTMODEM

FULL 1 YEAR WARRANTY

-

IF PURCHASED
WITH 50 DISKETTES
OR MORE

•

$9.95 IF PURCHASED ALONE

FD55B

SIGMA MULTIFUNCTION CARD

* 'Iz HEIGHT-ALPS MECHANISM
* 100% APPLE COMPATIBLE
*

$8 95

* EXPAND YOUR 48K APPLE TO 64K
* USE

IN PLACE OF APPLE LANGUAGE
CARD

APPLE ACCESSORIES
VIEWMAX-80
VIEWMAX-80e
GRAPHMAX
THUNDERCLOCK
KRAFT JOYSTICK
POWER SUPPLY

.w

.

.'~",
,..

~

~4;.}

• +5V@ 15A, +12 @4.2A
,,--"
-5 @ .5A, -12@ .5A
• UPGRADE YOUR PC, POWERS HARD DISK
• POWER CABLES FOR 4 FDD.
• ONE YEAR WARRANTY
• SWITCH ON SIDE (FITS IBM CASE)

100 WATT

SWIT"'~'E~R

•
• FOR USE IN OTHER
IBM TYPE MACHINES
• AVAILABLE IN 100W
OR 130W VERSIONS
.90 DAY WARRANTY

130 WATT MODEL
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NEEDED: Computer (Apple, IBM, compatiblel,
printer, and monitor to help nonprofit adoption
organization find good homes for orphaned hardte-place children. Will provide certified taxdeductible receipt. Children's World, 9311 Farralone
Ave" Chatsworth, CA 91311. (818) 709-4737,
WANTED: Nonprofit educational organization seeks
tax-deductible donation of IBM System/34 and peripherals. John B, Ellison, International Correspondence Institute, do Division of Foreign Missions, 1445
Boonville Ave" Springfield, MO 65802,
WANTED: Nonprofit organization serving southeastern Kentucky area seeks tax-deductible donation of
IBM computers, hardware, and public-domain software for youth rehabilitation program, Kentucky
Youth, c/o Bob Rains, 520 Beach St.. POB 173,
Benham, KY 40807
WANTED: Eastside Mental Health (a nonprofit organizationl seeks tax-deductible donation of IBM PC or
Macintosh, peripherals, printer. monitor, terminals,
public-domain software, etc" for applied research
with the chronically disturbed, Will pay shipping.
Debbie Bertram, Eastside Mental Health, 1605 116th
Ave, NE, Bellevue, WA 98004, {2061 455-4357.
NEEDED: Nonprofit Costa Rican educational foundation seeks donation of disk-based microcomputers
(Heath H-89 or similar) to teach programming to
poor students. Will pay shipping, FILEC. POB 2911.
San Jose 1000, Costa Rica,
WANTED: on profit environmental education center
seeks tax-deductible donation of a computer (preferably IBM-compatible) and printer for use with
school groups and in our office. Montclair State College, New Jersey SChool of Conservation, RD #2,
Box 272, Branchville, Nj 07826, (2011 948-4646,
WANTED: Information on operating microcomputer
equipment in the marine environment. Can a computer survive fog, dampness, humidity, and salt air
if kept dry and at a moderate temperature? Alan
Born, POB 272, Tiburon, CA 94920, (415) 924-6352,
WANTED: on profit community organization needs
tax-deductible donation of computers, printers, terminals, and public-domain software to assist in ADM
and training, R. Hankins, PCT Inc" 160 Milagra Dr"
Pacifica, CA 94044, (4151 355-8000.
WANTED: lax-deductible donation of peripherals,
printers, monitors, disk drives, memory expansion,
etc" for the TR5-80 Model I. Certified receipts furnished: will pay reasonable shipping. Pirchei
Agudath Israel of Kew Gardens Hills, 144-19 70th
Rd, Flushing, NY 11367,
WANTED: Christian academy seeks tax-deductible
donations of Apple lie computers with minimum
64 K, disk drives, 80-column card, and monitor for
high school math and science classes. Cheswick
Christian Academy, 1407 Pittsburgh St.. Cheswick,
PA 15024, (4121 274-4846,
WANTED: Nonprofit organization seeks taxdeductible donation of IBM Pc. 256K to 512 K RAM,
two 360K disk drives or 5- or Io-megabyte hard-disk
drive, and monochrome monitor for running high
school track meets. Massachusetts State Track
Coaches Association, do Edmund N, Delgado, 28
Warbler Lane, West Yarmouth, MA 02673, (617)
394-7571.
WANTED: Information and equipment for an old
Ohio SCientific Challenger IP 8K microcomputer
used in school. We need manuals, ideas for use. and
public-domain software. Jeffrey Branzburg, Castle
Hill IHS, 1560 Purdy S" Bronx, Y 10462,
WANTED: Casio PB-700 user in Australia wishes to
correspond with users in America or anywhere
about starting a users group. 'Terry Gill. 35A Kent
St" Regents Park, ew South Wales 2143, Australia,
NEEDED: My Access-Actrix monitor is missing dots,
Need schematiC or other service assistance, L.
Rogers, 313 South Ravinia, Dallas, TX 75211. (214)
339-7007,
NEEDED: Manuals, schematiCS, etc" for seattle Computer Products 8086 CPU and CPU Support Board
(SCP-2oo and SCP-3OOI, Also information on 8087
accessory board. Willing to pay, Stephen Hathaway,
86 Parsons St.. Northampton, MA 01060, (413)
586-4341. evenings,
NEEDED: User-written scientific applications software
in Applesoft and Apple Pascql. Statistics, plotting,
data logging, modeling, etc. Peter Petokas, POB 16,

Little York, Y 13087,
FOR SALE: Davong 5-megabyte hard dis< with controller for IBM PC: 5325. Colby PC-I portable with
power supply, amber monochrome display, and
keyboard: install your own PC board, drives, and
display adapter to create portable machine: brand
new: 5650. Buyer pays shipping and COD charges.
Tom Guyton, 12 Harned 0" Odessa, TX 79762.
FOR SALE: Microvox text-te-speech voice synthesizer
expertly assembled from Micromint kit will connect
to any computer with RS-232C (with RTS inputl or
Centronics-compatible parallel 110: 5200, Includes
Realistic Wedge speaker. Hans Raillard, 6400 Lone
Pine Rd" Sebastopol. CA 95472
FOR SALE: Various S-Ioo components and disk
drives including CPU boards, memory boards,
floppy-disk controllers, and landon 848-1 disk
drives. Richard Whiteman, 635 Holman Ave"
Athens, GA 30606, (404) 546-8814.
FOR SALE: TI 99/4A peripheral-expansion system,
disk-controller card, disk drive, memory-expansion
card (32K RAM): 5400, All items are new. Dave
Watters, 3901 lbrrington Ave" Parma, OH 44134,
(216) 845-9669,
FOR SALE: Atari 850 interface, Bit 3 8O-Column card,
and more: 5300. Sonam Gyato, (201) 868-9695.
WANTED: TI 99/4As, KIM-Is, Altair 88oo/A/Bs, and
similar machines for community project. othing
elaborate or expensive, Also need The First Book of
KIM and Machine Language Programming for the 8008.
Dr. J. R. Johnston, Edon Institute, POB 2258,
Saginaw. MI 48605,
TRADE: Physics student with TI 99/4A computer
seeks working or nonworking stand-alone disk drive
and compatible dot-matrix printer with interface in
exchange for public-domain BASIC/Extended software, Will pay postage, Dennis Hothem, 1218 10th
Ave" Belle Fourche, SD 57717, (605) 892-3752.
FOR SALE: Viewmax-80 for Apple II. new. Best offer.
John Chen, Rt. 8, Box 483, Caldwell. ID 83605.
FOR SALE: BYTE, November 1977 through May
1980: 52 per issue, Digital Group 4-port parallel 110
board: 520, Digital Group dress cabinet for 9-inch
monitor: 510. Digital Group keyboard: 560, Buyer
pays shipping. Harold Frye, 1551 5th Ave. Sw.
Rochester, M 55902, (507) 289-0247,
FOR SALE: Tecmar 1st Mate for IBM PC XT or compatible, 64K, c1ockkalendar, serial port, parallel port,
Brand new, 5275. ,D. Diamantides, 2517 14th St..
Cuyahoga Falls, OH 44223,
WANTED: Public-domain or non-copyrighted CBIOS
to interface CP/M 22 to a North Star single-density
micro-disk system running on a SOL terminal computer, Most interested in the source code for the
deblocking and disk-access routines. David J.
Mankoff, 3 Skyvue 0" South Setauket. NY 11720,
(5161736-3631.
FOR SALE: "Thbeless '!erminal" Synertek KT3- 3/40
with 24 by 40 display, R5-232C-compatible output.
and optional Micre-Verter MVX-5oo that transmits
UHF signal on UHF 14-17, Best offer, Al Safer, 77
laBelle Cirde, Chicopee, MA 01020,
FOR SALE: HP 86A with 512K, HP 82913A monitor,
two HP 9130A 5~-inch drives, HP 82905 printer.
Also, HP9816Swith 768K, HP912IDduaI3~-inch
drives, large keyboard, HP 82905B printer. and
more, Make offer, John Blair, POB 164, Swan Lake,
MT 59911. (4061 886-2370.
WANTED: If you own an Atari or Apple computer and
want to join the ational Software Consortium, con-

U CLASSIFIED ADS MUsr be noncommercial. from
readers who have computer equipment to buy, sell, or trade
on a onetime basis, All requests for donated computer
equipment must be from nonprofit organizations, Programs
to be exchanged must be written by the individual or be
in the public domain, Ads must be typed double-spaced,
contain 50 words or less, and include full name and address, This is a free service; ads are printed as space permits, BYTE reserves the right to reject any unclassified
ad that does not meet these criteria, When you submit
your ad (BYTE, Unclassified Ads, POB 372, Hancock,
NH 03449). allow at least four months for it to appear.

tact National Software Consortium, do S. Mikutel.
95-18 Ashbourn Dr" Burke, VA 22015.
WANTED: Correspondence about lapanese computing scene, Keiko arata, Nishi-tsutsuji 1-24-1.
Chofu City, lbkyo 182, Japan, 0424-85-0860,
FOR SALE: DECwriter IV (LA34J,ligh weight desktop
terminal. I year old, original carton with documentation, extra ribbons, 45 cps, 7 by 9 dot matrix,
variable pitch, plain paper or preprinted forms,
RS-2 32C interface, used less than 20 hours: 5895
or best offer. Mike Kwiatkowski. 136 Lyndale Ave"
Baltimore, MD 21236, (3011 665-6261.
WANTED: New or used tractor feed for a Brother
HR-I printer. J. Fears, 665 Sapphire Lane,
Stevensville, MT 59870,
FOR SALE: Sanyo 1000 8-inch disk-controller board,
cable, and card guide. Data General "Dasher" print
head, new, Motors for same. lohn Johnson, 707
Edge Hill Rd" New Bern, NC 28560, (919) 638-6976
FOR SALE: BYTE, 1979 (volume 4) to present. 52 per
copy. David Moore, 2031 Maine, Quincy, IL 62301.
(217) 228-1792, evenings.
FOR SALE: BYTE, October 1975, March 1976, luly
1976 through December 1984 {except August 19801,
Kilobaud, January 1977 through March 1978: Creative
Computing, March/April 1975 through september/
October 1978: Interface Age, July 1976 through May
1978, Other publications available. Make offer. Steve
Baylus, 12212 Old Creedmoor Rd" Raleigh, C
27612, (9191 781-0605 or 848-3018,
FOR SALE: l\vo Tektronix 4054 graphics computers
with 19-inch screens and ~-inch tape drives: 53000
each or best offer. Tektronix 4631 hard-eopy unit:
5700. Tim Zeisloft. 2161 Shanuck Ave. #210,
Berkeley, CA 94704, (415) 849-0629,
FOR SALE: GIMIX #39 mainframe, two 8-inch floppy
drives, one 5-inch floppy. 5-megabyte hard disk,
340K static RAM, intelligent 110 processor, other 110
boards, Privac hi-res graphics, Meta-Labs Z80 CP/M
board, Windrush PROM burner. ZI9 terminal 9511.
and more, Asking 57500, Will sell separately. Dick
Bartholomew, 4849 Bethlehem Pike, Telfor, PA
18969, (215) 257-3992,
FOR SALE: l\vo '!eleVideo 925 terminals: 5500 each,
l\vo 5-100 systems with Advqnced Digital Super Six
SBC (6-MHz Z80, 128K RAM, 4K RaMI, dual8-inch
Mitsubishi DS/DD floppy drives, Integrand 7 slot.
wood-grain cabinet. all manuals: 51750 each, Phil
Erwin lr" 2101 A Mona ([" Lexington, KY 40503,
1606) 299-4096
FOR SALE: 8K RAM for Radio Shack PC-2 or the
Sharp PC-I 500 pocket computer. Asking 550, Also,
seek 16K RAM with battery backup for same machines, Interested in starting a users group for
pocket computers, Robert Lerner. 23 Mayer Dr"
Suffern, NY 10901.
FOR SALE: BYTE, number I through September
1980: all in excellent condition (missing numbers 6
and 8, 1977: numbers 4 and 5, 1978: and number
7, 19801: 5300, Negotiable, Jack Molinelli. 499 Harding Rd" Fair Haven, J 07701. (201) 842-7036,
FOR SALE OR TRADE: Heathkit H-14 printer with
many features: 5300, Donald Mayes, Apt. #3, 8515
Greenwood Ave.. lakoma Park, MD 20912, (301)
589-4190 or (2021282-0585,
FOR SALE: Mindset computer with expansion unit
purchased new september 1984, Includes parallel
card, mouse, Quadchrome HX-12 color monitor, All
original manuals. Will guarantee operation. 52750
or best offer, S. Adams, (212) 675-6707,
WANTED: Anyone wanting to sell a Sinclair ZX80 or
ZX81 in working condition. I'm interested in parallel
processing for music applications. Chris SChaefer.
2140 Harvard St" Palo Alto, CA 94306,
FOR SALE: TI 99/4A with original packing. Good condition. seller will pay postage, 5110. Mike Busing,
1129 Harter Blvd, Anderson, I
46011. (317)
642-9063.
FOR SALE: Heath H-89 computer, 64K, three disk
drives, three SIO ports, CDR DD controller,
Cleveland Codonics graphics board, and more,
51800 for the works. lbm Dorsen, East 2726 Golden
Rd" Spokane, WA 99208, (5091 466-0585,
FOR SALE: TR5-80 Model 12, Daisy Wheel Printer II.
excellent condition: asking 54000, Charles Dennison, 14 Landover Dr" Coatesville, PA 19320, {2151
384-1869, after 6 p,m,
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July BOMB Results
HOME RUN WON
The first in the series from Ciarcia's Circuit Cellar on how to "Build the
Home Run Control System" placed first in April. It introduced a project
for energy management. convenience. and security for the home or
factory. Jerry Pournelle's "Over the Moat" captured second place. His
battles with the flu. construction. and computer-type issues continue in
the saga of Computing at Chaos Manor. And whether it's new or not.

"What's at" did win third. In fourth. and the winner of the $100 prize.
is John K. Stevens's theme article on a model of circuitry entitled "Reverse
Engineering the Brain:' And in fifth place is "The Ouest to Understand
Thinking:' Roger Schank and larry Hunter will half the $50 bonus.
Congratulations to all.
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17 rue Georges Bizet

D-6ooo Frankfurt/Main 1

F 751 16 Paris

West Germany

France

69720181

I 720 33 42
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seavex Ltd
503 Wilson House
19-27 Wyndham St.
Central. Hong Kong
Tel' 5-260149
Telex. 60904 SEVEX HX

Mr. Arthur Scheffer
McGraw-Hili Publishing Co
34 Dover St.
London WIX 3RA
England 01 493 1451

Mrs. Maria sarmiento

Pedro Teixeira 8 Off 320
Iberia Man I

Mr savio Pesavento

seavex Ltd
400 Orchard Road. #10-01
Singapore 0923
Republic o( Singapore
Tel: 734-9790
Telex: RS35539 SEAVEX

Room 1528
Kasumigaseki Bldg.
3-2-5 Kasumlgaseki.
Chiyoda-Ku
Tokyo 100. lapan
3 581 9811

R·E·A·D·E·R
Inquiry No.

405
2
8
9
10
II
12
13
14
15
16
17
19
20
22
23
29
30
31
32
33
34
35
36
37
38
39
40
41
3

42
43
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

65
66
67
68
69
70
71
72
74
75
76
77
4
78
79
81
82

Pale No.

ISf PLACE SYSfEMS.
. .422
3-M COMMERCIAL OFFICE
217
294
800 SOFTWARE
A.S.T. RESEARCH.
19
A.S.T. RESEARCH.
.
19
AB COMPUTERS.
.
164
AB COMPUTERS.
.
165
ABC DATA PRODUCTS.
.
436
ACS INTL. INc..
.. 61
ADDMASfER CORP.
. .428
AOTEK.
. .. 55
ADVANCED COMP PROD. 442,443
ADVANCED LOCIC RESEARCH .. 60
ADVANCED LOCIC RESEARCH .. 60
ALF PRODUCTS. INC
... 82
455
ALLIED MICRO DEVICES
AMBER SYSTEMS.
. 224, 225
AMERICAN SEMICONDUCTOR. 436
AMPERE INC
30
AMPEX CORP. . .
.
62, 63
AMPRO COMPUTERS INc..
173
ANCHOR AUlDMATION .
233
ANCHOR AUlDMATION
233
APPARAT INC.
426
APPLE COMPUTER INC
CIl, I
APPLIED I.
.
430
APPLIED SOFTWARE TECH
93
APROTEK .
.
159
APROTEK.
. 449
ARK ELECTRONICS PRODUCTS. 135
ARTIFICIAL I TL.RESRCH.GRP. 430
ASHlDN:rATE.
.
94, 95
369
ASIA TECH. SERVICES INC
AT&T COMMUNICATIONS
373
AT&T INFORMATION SYS
64
ATKINS ASSOCIATES
270
AVOCET
138, 139
AWESOME TECH OLOCY. INC 424
B&B ELECTRONICS
436
B&C MICROSYSfEMS.
. .. 426
BASF SYSfEMS.
.
118
BAY TECHNICAL ASSOC
23
BOT PRODUCTS
HO
BOT PRODUCTS
HO
BELLSOFT INc..
267
BINARY TECHNOLOGY.
. 426
BITTNER ELECTRONICS.
. .. 426
BLAISE COMPUTING INC.
368
BORLAND INTL
41
BORLAND INTL
41
BORLAND INTL.
. ... 43
. .43
BORLAND INTL.
BORLAND INTL.
.45
BORLAND INTL.
. .. 45
BORLAND INTL
... 47
.47
BORLAND INTL.
BUSINESS IDOLS INc..
.. 221
BYTE BACK ISSUES.
420
BYTE IBM GUIDE.
360
BYTE SUBSCRIBER MESSAGE .404
BYTE SUBSCRIPTION SERVICE. 212
299
C WARE/DESMET C .
.
C IlDH DIGITAL PRODUCTS
38
C IlDH DIGITAL PRODUCTS
38
CALIF COMPUTER COMPONENTJIO
CALIF COMPUTER COMPO ENTJIO
CALIF DIGITAL
444, 445
CALIF MICRO HOUSE
122
CALIF SCIENTIFIC SFTW.
426
CAMPBELL SERVICES
436
CAPITAL EOUIPME T CORP.
H6
CD.A. INTL. SOFTWARE
432
CDR SYSfEMS.
428
CHORUS DATA SYSfEMS
321
CHRISLIN INDUSfRIES. INC. .390
CHUNG YU ELECT..
.
369
CMA MICRO COMPo DIY.. .
100
COASfLlNE COMPUTER. 450, 451
CODEX CORPORATION.
167
COGITATE.
428
COGITATE.
.
432

Inquiry No.

83
85
87
88
90
91
92
93
94
291
96
98
99
403
101
102
103
104
105
106
107
108
109
110
III
112
113
114
115
395
396
397
398
118
119
120
121
122
123
\24
125
126
127
128
129
130
131
133
134
135
136
137
138
139
142
143
144
145
399
146
147

Pale No.

COLLEGE SOFTWARE
426
COMMODORE BUSN. M!'CHINESI2, 13
COMP. COMPNTS. UNLTD. 440, 441
COMPAO COMPUTER INSERT 32 A-L
COMPETITIVE EDGE.
. .. 96
COMPUMAIL .
. ... 454
COMPUSAVE
437
COMPUSERVE
.. 339
COMPUTER AFFAIRS INC.
. 198
COMPUTER CHANNEL
. 334
COMPUTER CHRONICLES
400
COMPUTER CONNECTION .... 429
COMPUTER CONTINUUM. .
436
COMPUTER DIRECT.
.449
COMPUTER HUT OF N.E.
317
COMPUTER MAIL ORDER 236, 237
COMPUTER MART
219
432
COMPUTER PARTS MART.
COMPUTER WAREHOUSE. . .. 278
COMPUTER WAREHOUSE ..... 278
COMPUTERBANC.
.74
COMPUTRADE
.404
CONCORD TECH OLOGY INC. 449
CONROY·LAPOINTE
116, 117
CONROY·LAPOINTE
116, 117
CO ROY·LAPOINTE
116, 117
CORVUS SYS. INC
319
COSMOS.
.
185
CRANE ASSOCIATES.
.
422
CUESfA SYSfEMS .
. . 188
CUsroM COMP. TECH.
. .. 416
CUSlDM COMP. TECH.
4\7
DAC SOFTWARE INC.
. 303
DATA SPEC.
.
86
DATA SPEC.
.
86
DATA SPEC.
.
96
DATA SPEC.
.
96
DATABROKERS.
.
432
DATASOUTH COMP. CORP.
352
DAYNA COMM. .
. 102, 103
DICK SMITH ELECTRONICS.
383
DIGIFLEX COMPANY.
.302
DIGITAL RESEARCH
223
DIGITAL RESEARCH INSERT 128 A-L
DIGITAL RESEARCH COMPUTERS71
DISCOUNT COMPUTER CENTERS 186
DISKETTE CONNECTION
397
DISKS PWS
426
DISKWORLD'. INC
.419
DISKWORLD'. INC.
439
DISPLAY TELECOMMNTNS. .
438
DIVERSIFIED COMPUTER SYS. 424
DOKAY COMP. PROD. INC.
.434
DOW 10NES NEWS RETRIEVAL 140
DOW 10NES SOFTWARE
238
DUAL SYSfEMS CORP.
213
DWIGHT CO.. INC
. 424
DYNATECH.
.
314,315
DYNAX. INC. .
.
137
ECOSOFT..
.
16
ELEXOR INC
428
ELLIS COMPUTI G INC
69
ENERTRONICS.
. 355
ENERTRONICS.
. 357
ESP CORPORATION.
455
EVEREX SYSfEMS.. .
366
EXIM INTERNATIO AL
449
EXPRESS BUSINESS SOFTWARE 243
EXPRESS SYSfEMS.
. . 200, 201
EXSEL INC.
.
436
FACIT AB.
..
311

Inquiry No.

Pale No.

148 FIDELITY-FIE..
.
346
149 FLAGSfAFF E GINEERING
. 202
150 FLAGSfAFF ENGINEERING. .. 202
151 FORTRON. INc..
.435
152 FORTRON. INc..
... 435
388
153 FOX AND GELLER.
154 FOX SOFTWARE INC
455
. 273
400 FUTURE COMPUTI G.
155 GENERAL DYNAMICS.
.
316
78
156 GENERAL SOFTWARE
157 GENERAL TECHNOLOCY
361
158 GENEST TECH.
. . 78
159 GENEST TECH
. 78
5
160 GIFFORD COMP. SYS..
161 GOLD HILL COMPUTERS.
178
162 GOLDEN BOW SYSTEMS.
. 82
163 GTEK INC.
92
164 H&E COMPUTRONICS
123
.... 18
165 HANZON DATA INC
166 HARMONY VIDEO & COMP.
68
167 HAYES MICROCOMP. PROD..
313
5 HEH IEOU ENTERPRISE
. 369
168 HERCULES COMPUTER TECH.. 375
169 HERCULES COMPUTER TECH .. 377
170 HOFFMAN INTL.
432
171 HOLMES & COMPANY
128
172 HOOLEO COMPA Y
97
173 HOOLEO COMPA Y
97
174 HOUSlDN INSfRIBAUSCH&LOMB209
175 IBM-IISC) SERVICES.
125
28, 29
176 IBM CORP. .
.
174, 175
177 IBM CORP. .
386 IBS CORP. .
.
97
97
387 IBS CORP. . .
398
180 IC EXPRESS. .
181 ILAR SYSfEMS. INC.
. . 52
. .... 52
182 ILAR SYSfEMS. INC.
. .. 190, 19\
183 IMSI.
185 INFOCOM.
.
160, 161
184 I FOSCRIBE.
.
182
187 INTERNATIONAL UNION OF
COMPUTER OWNERS INC 452, 453
188 INTEGRAND
232
189 INTERCONTN. MICRO SYS
115
190 INTERCONTN. MICRO SYS.
. 115
191 INTERFACE INC
.. 199
192 INTERFACE INC
. 199
INTERFACE TECH CORP. .
286
194 IOMEGA.
51
195 lADE COMP. PROD.. 446, 447, 448
196 JAMECO ELECTRONICS . 276, 277
197 IDR MICRODEVICES INC. 456, 457
198 IDR MICRODEVICES INC. 458, 459
199 IDR MICRODEVICES INC
460
200 IEDEN.
.
343
201 IUKI INDUSTRY OF AMERICA .264
202 KADAK PRODUCTS.
. . 436
385 KEA SYSfEMS LTD. .
.
430
203 KIMTRON CORP.
197
204 KRUEGER TECH OLOCY I C .. 421
205 KRUEGER TECHNOLOCY I C .. 421
207 LABORAlDRY MICROSYS
16
LA GLEY·Sf. CLAIR.
449
209 LARK SOFTWARE.
. .326
210 LATTICE. INC.
.
342
211 LEO ELECTRONICS.
424
212 LEVEL 5 RESEARCH
322
213 LI TEK INC.
. .. 449
214 LOCICAL DEVICES.
.. 328
215 LOCICAL DEViCES
432
LOCICSOFT. . ... INSERT 96 A-B

lD GET FURTHER information on the products advertised in BYTE, either
pick up your touch-tone telephone and use TIPS (if you are a subscriber),
or fill out the reader service card. Either way full instructions are provided following this reader service index which is provided as an additional service by the publisher, who assumes no liability for errors or
omissions. 'Correspond directly with company.

Inquiry No.

216
393
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
404
232
271
233
234
235
236
238
239
240
241
242
243
388
245
246

237
247
248
249
250
141
251
392
252
253
254
256
257
258
259
402
260

261
262
263
264
265
266
267
268
269
270
272
273
274
275
277
278
389
390
279
280
281
282

Pale No.

LOMAS DATA PRODUCTS
211
WCKY-GOLDSfAR I TL
384
LYBEN COMP. SYS.
.
432
LYCO COMPUTER.
.
285
MACMILLAN BOOK CWBS
337
MA X SOFTWARE SYS..
. .53
MARK WILLIAMS CO. .
. 75
MARTIN MARIETTA/IT SFTW .. 325
.348
MARVEL SOFTWARE. .
MARYMAC INDUSTRIES INC
424
MASTERBYTE COMPo OF NY... 402
MAXELL DATA PRODUCTS.
.7
MAXI-SWITCH COMPANY.
396
MAYNA~D ELECTRONiCS
15
MCGRAW·HILL BOOK co. .
. 399
MEGATEL COMPUTER TECH
398
MERRITT COMPo PRODUCTS
422
METALINK CORP..
.449
MFI ENTERPRISES INC
91
M.H.!..
.
172
MICRAY ELECTRONICS.
166
MICRO CITY.
.
302
MICRO DATA BASE SYS. .
. 162
MICRO DESIG INTL.
.297
MICRO MART. I C
72, 73
MICRO PRODUCTS. INC.
423
MICROCOMPUTER PCCESSORIES. 226
MICROCOMPUTER PCCESSORIES. 226
MICROGRAFX..
.
35
MICROMINT I C. .
379
MICRON TECHNOLOCY
449
MICROPROCESSORS UNLTD. ..422
MICROSCRIBE.
.
347
MICROSCRIBE..
.
422
MICROSHOP
425
MICROSHOP
425
MICROSOFT CORP..
121
M lCROSOFT CORP.. .
205
. . 207
MICROSOFT CORP. .
MICROSOLUTIONS.
. ... 24
MICROSfUF INC.
. .. 327
M ICROWAY .
. . 22
M ICROWAY
396
MICROWAY
.. 403
MIDWEsr COMPUTER & VIDEO. 344
MIDWEST MICROPERIPHERALS . 34
MIX SOFTWARE
.. 235
MODULAR CORP..
. ..... 234
MOTEL COMPUTERS LTD.
430
MOUNTAIN VIEW PRESS. .
84
MTI SYSTEMS CORP.
30
NANTUCKET.
.
49
NANTUCKET.
.
49
NATL. PUBLIC DOMAIN SFTW
455
NATIONAL INSTRUMENTS
136
NBS. INC.
.
324
NEC INFORMATION SYS.
. .. CIII
424
NORTH HILLS CORP. .
NORTH HILLS CORP. .
430
OKIDATA.
292, 293
OLDEN
50
OPT022.
.359
OPT022.
.359
ORCHID TECH OLOCY
347
ORION INSfRUMENTS.
.
275
ORYX SYSfEMS
304, 305
ORYX SYSfEMS
304, 305
ORYX SYSfEMS
304, 305
P.C HORIZONS. INC.
. .. 430
PACIFIC EXCHANGES
428
PARAGON COURSEWARE. . .. 387
PARAGON COURSEWARE . . . . 387
PC NETWORK
246, 247
pc·s LIMITED. .
418
PC'S LIMITED.
.432
PEACHTREE TECHNOLOCY INCI70
PEACHTREE TECHNOLOCY INCI70
PERCON.
. 422
PERSOFT INC.
8
PINNACLE SYSTEMS. INC.
362
PRINCElDN GRAPHIC SYS.
.99
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READER SERVICE

Inquiry No.

283
284
285
281>
287
288
289
290
292
293
294
295
291>
297
298
299
300
301
302
303
304
305
407
301>
307
308
309
310
311
312
313

Page No.

Inquiry No.

PR[NCElDN GRAPHIC SYS.
345
PR[NTERLAND
272
PRIORITY ONE
427
PROGRAMMERS SHOP
308
PROMETHEUS PRODUCTS.
17
PROMETHEUS PRODUCTS.
. 17
PROTEC1D
422
PROTEC1D
431>
O[C RESEARCH
274
OUADRAM CORP
51>. 57
OUADRAM CORP
183
OUAID SOFTWARE LTD
.134
OUALITY PR[NTERS.
.... 421>
OUANT SYSTEMS.
.424
OUB[e
31>, 37
OUB[e.
349
RAD[O SHACK
elv
RAINBOW TECHNOLOGIES
.455
RATIO AL SYSTEMS
370
READ[WARE SYSTEMS INC
381>
RELAT[ONAL DATABASE SYS. 21>3
ROGERS LABS
428
ROLAND CORP
.90
ROSE ELECTRON[CS
455
5-100 DIV 696 CORP
81>
5-100 D[V 696 CORP
397
5-100 D[V 696 CORP
431
431
5-100 D[V. 696 CORP
430
SAB-L1NK. INC
SAFEWARE.
421>
SAMS HOWARD W & CO
301
21>8
SAMSU G ELECT DEV[CES

314
311>
317
408
409
319
401>
181>
320
321
322
323
324
325
321>
327
328
329
331
332
333
334
335
33'7
401
339
340
341

Pase No.

SATELLITE SOFTWARE.
250
SCOTTSDALE SYSTEMS
79
SECURITY M[CROSYS CONSULT431>
SEM[D[SK SYSTEMS.
.329
S[L1CON SPECIALTIES
.214
S[L1CON SPEClALT[ES .
214
S[LVER FOX
4
SLICER COMPUTERS
21>
SLR SYSTEMS.
.455
SMART SOFTWARE.
. 392
SOClETY·APPLIED LRNG.TECH .98
.87
SOFTLI E CORP.
SOFTRON [NC
.430
SOFTSTYLE [NC
.31>4
SOFTWARE BOTTLING
.70
SOFTWARE GALORE
18
SOFTWARE GALORE
18
SOFTWARE LINK. THE.
. .... 289
SOFTWARE MASTERS
.98
SOFTWARE SERVICES .
.. 424
SOFTWARE SOWT[ONS INC
333
31
SOLA ELECTRIC
SOWT[ON SYSTEMS.
312
SOWT[ON SYSTEMS
312
SOWTIONWARE
...... 455
SONY CORP OF AMER[CA .80,81
SOURCE TELECOMP CORP. .
320
SPECTRUM SOFTWARE.
133
SPRUCE TECHNOLOGY CORP. 323
STAR MICRON[CS.
189
STARBUCK DATA CO
424
STB SYSTEMS
.88.89

Page No.

Inquiry No.

342
343
344
345
341>
347
348
349
350
351
352
353

I>
355
351>
140

357
359
31>0
31>1
255
31>2
31>3
31>4
7
31>5

STR[DE MICRO
.290
291
STRIDE M[CRO
SUMM[T SOFTWARE TECHN. [NC 380
SUNNYVALE COMMUNICATIONS389
411>
SUNTRONICS CO INC.
.83
SUPERSOFT
131
SYSTAT INC
20.21
TALLGRASS TECH
428
TATUM LABS
TATUNG
32
TATUNG
.. 32
TAXAN CORP
.351
TECH STAR LABORAlDRY.
.449
TECHN[CS DES[GN CO .
31>9
TEKTRONIX [NC
335
TELEBYTE TECHNOLOGY INC .. 1>8
TELEVIDEO SYSTEMS
340
TEXAS [NSTRUMENTS
II
432
TIGERTRONICS
T[NNEY ROBERT GRAPH[CS
433
T[NNEY ROBERT T·SH[RTS
.283
lDSH[BA AMER[CA INC .11>8, 11>9
TRANS WORLD A[RLINES
381
TRANSEC SYSTEMS. INC.
.100
TURBO POWER SOFTWARE . . 372
U.s ROBOT[CS
.1>7
222
US SERVE X
US POSTAL SERVICE-Z[P + 4 371
UNIFIED SOFTWARE SYS
455
UNISOURCE
...... 25
31>9
UNITRON INC.
VEN'fEL INC ..
27

31>1>
31>7
372
373
374
375
371>
377
378
379
380
381
382
384

Pase No.

VERTEX SYSTEMS ..
54
VERTEX SYSTEMS
54
.54
VIA WEST.
.101
VIASYN
422
VLM COMPUTER ELECTR..
VOCS
422
WALLING COMPANY.
428
WALONICK ASSOCIATES.
52
WAREHOUSE DATA PRODUCTS 300
WATCOM PRODUCTS [NC .
.298
W[NTEK CORP
.59
W[NTEK CORP.
.... 430
XEROX CORP
71>.77
YETIWARE
428

• Correspond directly with companlJ.

INTERNATIONAL ADVERTISING SECTION
505
501
502
503
501>
504

ADVANCED [NTERNAT[ONAL
MARKETING.
3520
AMERICAN BUYING & EXPORT352H
BYTE
... 352A. 352F
CAStO.
352E
CAStO.
352G
DIGITAL EOU[PMENT CORP 3528-(
3520
GREY MATTER

No domestic inquiries. please

SUBSCRIBERS ONLY! *

TIPS

Use BYTE's Telephone Inquiry Processing System
Using TIPS oan bring produot information as muoh as 10 days earlier.

SEND FOR YOUR
1)
SUBSCRIBER LD. CARD

If you are a new subscriber or have lost your 1.D. card, circle #1 on the IWader Service
Card; attach mailer label. We will immediately send your personal TIPS subscriber card.

2)

Write your Subscriber Number, as printed on your Subscriber 1.0. Card, in boxes in Step 5 below.
(Do not add O's to fill in blank boxes)

3)

Write numbers for information desired in boxes in Step 7b below.
(Do not add O's to fill in blank boxes.)

CALL TIPS

4)

Now, on a 'Ibuch-'Ibne telephone dial: (413) 442-2668 and wait for voice commands.

ENTER YOUR
SUBSCRIBER AND
ISSUE NUMBERS

5)

When TIPS says: "Enter Subscriber Number"
(Enter by pushing the numbers and symbols [# or
ignoring blank boxes)
Enter 0 0 0 0 0 0 0 0 [Jl] [Jl]

GET PREPARED

6)
ENTER YOUR
INQUIRIES

* enclosed

END SESSION

in the boxes] on telephone pad

When TIPS says "Enter magazine code & issue code"
Enter [] 00 I'ZJ [5] 00 00

7a) When TIPS says "Enter (next) Inquiry Number"
Enter one inquiry selection from below (ignore blank boxes)
b) Repeat 7a as needed (maximum 17 inquiry numbers)
1. 0 0 0 00 00 6. 0 0 0 00 00 10. 0 0 0 00 00
2. 0 0 0 00 00 7. 0 0 0 00 00 11. 0 0 0 00 00
3. 0 0 0 00
8. 0 0 0 00 00 12. 0 0 0 00 00
4.0000000 9.0000000 13.0000000
5. 0 0000 00
8)
9)

14. 0 0 0 00 00
15. 0 0 0 00 00
16. 0 0 0 00 00
17.0000000

End session by entering 0 0 ill] [] 00 00
Hang up after hearing final message
If you are a subscriber and need assistance, call (603) 924-9281.

If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-258-5485.
'Domestic and Canadian Subscribers Only!
464
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INTRODUCING SPINWRITER E-L-f!
IT'S ASMALL PRICE TO PAYfOR
LETTER QUALITYPRINTING.
Many popular personal
computer applications
demand letter quality
printing. But until now, a
good letter quality printer
came with a big
price tag. Until
the Spinwriter
elf:"
The Spinwriter
elf is a compact
and durable
letter quality
printer. And it's
the lowest priced
Spinwriter® ever.
But don't let the
price fool you, it's
still a Spinwriter.
Spinwriter
printers are most
preferred.

Spinwriter is the #1 name
in letter quality printers
for PC's. In fact, Popular
Computing, Creative
Computing and
Datamation all

ranked Spinwriter as the
#1 letter quality printers
for business.
The reasons?
One is print quality.
Spinwriter print quality is
unsurpassed.
Another reason is
Spinwriter's legendary reliability. Many Spinwriter
printers go years without
needing service.
And there's versatility.
Spinwriter printers offer
you over 70 different type
styles. And more forms
handlers than anyone else.
Find out how clever an
e·l·f can be.

See your dealer for a
Spinwriter elf demonstration. You'll find the elf can
print an average letter in
less than a minute. You'll
find it comes standard
with a sheet guide.

a registered trademark and Spmwnter eft

And you'll find a control
panel that lets you change
type pitch and form length
at the touch of a finger.
So see your dealer about
the Spinwriter elf today.
And you'll know you've
found the right printer.
For more information call
1-800-343-4418. (In MA
call 617-264-8635). And
see why so many PC users
are saying, "NEC and me:'

NEe
AIID
ME

Not only is the pnnt quality
attractive, so IS the pnce$545. lor plug-compatible IBM
PCIf. model; $595. for model compatible
with all other PC's.
Spmwnter IS

Makes popular
software look even
better.

IS

a trademark of NEG Corporation.

NEC Information
Systems, Inc
Department 1610
1414 Mass Ave.
Boxborough,
MA01719
Inquiry 260

•

s.
The Tandy 200 is the
one port ble for all.
Meet the new generation of portable computing-more built-in software, a flip-up 40 x 16 screen and
larger memory. Our exclusive 40column LCD means bigger, clearer
text and less. eyestrain. All this in a
system that's 2 1 /4 x 113/4 X 8 1 /2" and
is battery powered.

Comes with Six
Programs Built-InIncluding Multiplan
For complex spread~
sheet analysis and calculations, we put papular
Multiplan software into
Tandy 200's permanent memory.
Now it's easier than ever to do
budgeting, P&L projections, sales forecasts, pricing, engineering calculations and
more. Five other "instant-on" programs let you
use the Tandy 200 for word processing,

AN
IAIIN
TOGO!
as a personal appointment cal~
endar, address and phone directory and telephone auto-dialer.
You can even write your own
programs in the BASIC language, too.

Adopt One Today!
Step up to the powerful software and impressive capabilities of the T ndy 200 portable
computer for just $999
(26-3860). Best of dll, the
Tandy 200 represents
the state of the art in
performance, quality
and price. Stop b . your
local Radio Shack Computer Center, or participating Radio Shack store or dealer
and "size it up" today!

!tadle/ba

The Technology St
A DIVISION OF TANDY CORPORATION
Inquiry 299

Prices apply at Radio Shack Computer Centers and at participating Radio Shack stores and dealers. MultiplanlTM Microsoft Corp,

