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IBM is
gtous.
And if you need to know something that's
And we're finally talking to them.
not in your mainli'ame- like up-to-the-minute
Thanks to The Macintosh™Office.
Using our AppleLine protocol converter and stock quotes- you can use MacTerminal and
an Apple Modem to tap into a number of
MacTerminal™ software, Macintosh can speak
IBM®3270 li ke a native. Not to mention DEC® commercial information selvices. Including
vnoo:" vrS2TM and TIl'
Dow Jones
In English, that means YOll can find almost News/ Retrieval®
anything that's stored in your company's main- NEXIS®LEXlS:ro .
And The Official
fi·ame. Just the same as if your Macintosh was
Airline Guide:ro
an IBM terminal.
So you can use
Say, for instance, you want to know how
Macintosh
sales are going as of yesterday. Where your
for everything
inventory stands. Or if receivables are staying
fi'om scanning
ahead of payables.
Tbe Wall Street
With a Macintosh on your desk, all ulat
information is right at your fingertip. Even if
Journal to
your mainfi'ame's on the other side of the build- making airline
reselvations.
ing. Or the other side of the world.
III 711e Macill/os/; Ojjice, lI'Orkgmll/l.l'
All of
0/5/025 /leopie /{/illialk 10 e(leb 011x1'
Now if you think thats impressive, you
which means
0111' /1/!jJle7i'11k PelxolI(ll iVellmrk
haven't read anything yet.
Once you've located the data you want, you YOLl should finally be talking to us.
Call 800-446-3000, and we'll tell you more
can "cut" it out of the mainn'ame and "paste"
it directly into a spreadsheet program like Lotus® about how well The Macintosh Office will fit
, JaziM*Or Microsoft®Multiplan®Then nlrn the into the one you're in now.
Even if there's a big blue box in one corner.
numbers into a chait with a business graphics
program. Such as Microsoft Chart. And last, but
cettainly not least, print out a publicationquality report, memo or presentation with our
LaserWriter printer.
Total elapsed time: about 20 minutes.
N
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III I

fi

/Jau j lmes NCUli/ Relrieval is a regislerrxllradellUlrk Q/Dow/olIl?S & COlI/jJrll()( Illc. NEX/S (Il1d I..EX/S are n1Jii>1ered /radell/mi.,,> q/Mli£ld Data Celltral 7iJe Official Airline Guide il' a registered

trademark q/Oificial Airline GUides, Inc. r'Or al/ all/borized Apple de(ller lIealt'St you call (800) 538-9696.

hI Ctlnada, call (800)

268-7796 or (800) 268-7637.

'C·O·N·T·E·N·T·S

.

FEATURES
104

INTRODUCTION .
PROGRAMMING PROJECT: NEW PERSPECTIVES ON NEARBY STARS

by Bruce Webster .

106

This program. develooed on a Maci ntosh using MacAdvantage: UCSD Pascal. takes a list
of stars and shows yuu where they are in respect to one another.
LIQUID-CRYSTAL DISPLAYS FOR PORTABLES by Glel1 l1 j . Adler
The author prese nts an in-depth look in to the workings of LCDs.
PRODUCT DESCRIPTION: THE GRIDCASE

.. . 119

by Rich Malloy.

. .129

One member o f this family of portables has a gas-plasma display.
ClARCIA"S CIRCUIT CELLAR: LIVING IN A SENSIBLE ENVIRONMENT

by Steve Ciarcia

. 141

Steve looks into his jun k box for items to use with t he Home Run Control System .
PROGRAMMING INSIGH"P. TRAVESTY REVISITED

by Murray Lesser . .

163

11"avesty is rewritten in compiled BASIC.
PROGRAMMING INSIGH"P. REAL-NuMBER FORMATTING YOUR ApPLE

by Brent Daviduck

. 171

Specify the decim al length of any real number.

THEMES
104

. 176

INTRODUCTION
UPDATING THE OLDEST SCIENCE

by Russell M. Genet

... 179

Observers around the globe are using microcomputers in a variety of astronomical
applications.
MICROCOMPUTERS IN NASA:s SIR-8

by Richard Wilton ....

. . . .. . .. ... 192

The Shuttle Imaging Radar experim ent employs a network of personal computers
for data acquisition and analysis.
COMET LINES IN FORTRAN

by David S. Dixon ...

. 203

The program descri bed calculates the positions of asteroids and comets.
TRACKING EARTH SATELLITES

by E. H. Weiss ..

. 215

The Stumpff program ca n help yo u calculate earth-orbiting satellite positions
with high precision.

by Louis j . Boyd.
A codirector of the Fai rborn Obse rvatory describes ways of computerizing
the repetitious ta sks in variable-star photometry.

AUTOMATING A TELESCOPE

.227

ASTRONOMICAL COMPUTING WITH MICROS

by Richard Bochonko and William T Peters ..

.239

Small systems increase the amateu r astronomer"s reach .
ASTRONOMY SOURCES

. 244

AN ASTRONOMY GLOSSARY .

.245

REVIEWS
.. 248

INTRODUCTION ..
REVIEWER·S NOTEBOOK

by Glenn Hartwig

.. 251

TEXAS INSTRUMENTS· PRo-LITE PROFESSIONAL COMPUTER

by Richard Grehan and Eva White

. .. ... . . .. . . .. . ..... 252

A briefcase-size machine that run s MS-DOS.

176
BYTE (ISSN 0360-52801 is published monthly with one extra Issue per year by McGraw-HUllnc. Founder: james H. McGraw 0860-19481. Executive. editorial
circulation. and advertising offices' 10 Main 5t .. Peterborough. NH 03458. phone (603) 924·9281. Office hours: Mon- Thur 8:30 AM - 4:30 PM . Friday
S-)O AM - 1:00 PM. Eastern Time Address subscriptions to BYTE Subscriptions. POB 590. Martinsville. NI 08836. Postmaster: send address changes.
USPS Form 3579. undeliverable copies. and fulfillment Questions to BYTE Subscriptions. POB 596. Martinsville. NJ 08836. Second<lass postage paid
at Peterborough. NH 03458 and additional mailing o ffices. Postage paid at Winnipeg. Manitoba. Registration number 932 1. SUbscriptions are 52 1 for
one year. 538 for two years. and 555 for three yea rs in the USA and its possessions. In Canada and Mexico, 523 for one year, 542 for two years, 561
for three years. 569 for o ne year ai r delivery to Europe, 17,100 yen for one yea r surface delivery to Japan. $31 surface delivery elsewhere. Ai r delivery
to selected areas at additional rates upon request. Single copy price is 5UO in the USA and its possessions. 53 .95 in Canada and Mexico. 5450 In
Europe. and 55 elsewhere. Foreign subscriptions and sales should be remitted in United States funds drawn on a U.S. bank. please allow six 10 eight
weeks for delivery of first issue. Printed in the Uni ted States of America.

2

BY T E • JULY 1985

COVER ILLUSTRATION BY ROBERT TINNEY

Il~TE

VOWME 10. NUMBER 7.
NCR PERSONAL COMPUTER MODEL

4 bl,! Elaine Holden.

. 258

I'!""l:~~

__

~_",,

1985

\

An IBM PC-compatible with a RAM-disk uti lity.
MONITORING HALLEY'S COMET

by John E. Moslel,!

. 265

Three programs for tracking the return of the celestial visitor.
SPACE-FLIGHT SIMULATORS

.. . _... 269

bl,! Benjamin Bernar

Link up with a space station or travel to Saturn.
MAX THINK

bl,! William Hershey .

. 279

An outli ne processor for the IBM Pc.
THE ANCHOR AUTOMATION SIGNALMAN MARK

XII

MODEM

by George V. Kinal .

.287

It's si milar to the Hayes Smartmodem but not fu lly compatible.

. 295

REVIEW FEEDBACK

Readers respond to prev ious reviews.

KERNEL
INTRODUCTION
COMPUTING AT CHAOS MANOR: COME TO THE FAIRE

bl,! JerrI,! Pournelle

... 306
. 309

Trips to shows and a visit with Niklaus Wirth highlight lerry's month.
CHAOS MANOR MAIL

conducted bl,! Jerry Pournelle

.3 38

lerry's readers write. and he repli es.
BYTE WEST COAST: SNOBOL AND ICON

bl,! Ezra Shapiro.

248

. 341

Our West Coast staff interviewed one of SNOBOL4 's authors. Ralph E. Griswold. who has
gone on to create a new language called Icon.
BYTE

U.K.:

STARLIT SPECTRUM

by Dick Pountain

. 353

Dick reports on an astronomical application for the Sinclair Spectrum .
BYTE JAPAN: PERIPHERALS, CHIPS, AND NEW COMPUTERS

. 363

by William M. Raike
Bill looks at the Silver-Reed EB50. Fujitsu's new opt ical-disc coating material. and more.
ACCORDING TO WEBSTER: START-UP

bl,! Bruce Webster.

. 367

The debut of this column covers an assortment o f Macintosh products.
MATHEMATICAL RECREATIONS: PARSING AND SOLVING LINEAR EQUATIONS

bl,! Robert T. Kurosaka .

. .385

Set up and solve simultaneous lin ea r equations.
CIRCUIT CELLAR FEEDBACK

conducted bl,! Steve Ciarcia

. 391

Steve answers project-related queries from readers.
BYTELINES

conducted bl,! Sol Libes .

. 393

News and speculation about personal computers.

EDITORIAL:

CLUBS & NEWSLETTERS

EOUA L A CC ESS TO COMPUTERS:

BOOK RE VIEWS

.6
.9
. 14

SCRU PLES OR RUBLES? .
M ICROBYTES
L ETTERS

. 33

FI XES AND UPDATES
W HAT'S NEW
ASK BYTE

. .. .... .

. 39.406
.. . 48

EVENT Q UEUE
BOOKS RECE IVED .
UNCLASSIFIED ADS .

. 58
. 65
. 85
395
. 461

BYTE 's O NGOING M ON I'IOR Box.
BOMB RESULTS
READER SERV ICE

.462
.463
306

Add ress all editorial corr espondence (0 the Edi to r. BYTE. POB 372 . Hancock. NH 034<19. Un acceptable ma nuscripts wi ll be returned if accompa nied
by sufficient fi rst-class postage. No t responsible for lost manuscripLS or pho tos Opi nions ex pressed by the autho rs are not necessa ri ly those of BYTE.
Copyright © !98 5 by McGraw·HIIl Jnc. AI! righLS reserved. Trademar k registered in Ihe Uni ted States Patent and Tradema rk Office. Where necessa ry.
permiSSIon is granted by the copyrigh t o wner for libraries and o thers registered wi th the Copyright Clea rance Center ICCC) to photocopy any article
herem for the flat fee of SI 50 per copy of the article or any pa n thereof. Correspondence and payment should be sent directly to the CCC. 29 Congress
St Salem. MA 01970. Specify ISSN QJ60-5280/83 . 51 '50 Copyi ng done for other than personal or i nternal reference use Without the permission of M cGraw-Hili Inc is prohibited. Requests for special permission or bulk orders should be addressed to the publisher BYTE is available
In microform from University M icrofilms [nternational. 300 North Zeeb Rd .. Dept. PRo Ann Arbor. Ml 48 [06 or [8 Bedford Row. Dept. PRo
.
London we I R <I EJ England
Subscripti on questions or problems should be addressed to: BYTE Subscriber Service, POB 328. Hancock. NH 0344 9

e

SECTION A RT BY STE VEN GUARNACC1A

IULY 1985· BYT E

3

EDI T OR IN CHIEF

SENIOR VICE PRESIDENTfpUBLISH ER

PH ILIP LEMMONS

H ARRY L . BROWN

MANAGING EDITOR

PUBLISHER 'S ASSISTANT

GENE SMARTE
CONSULTING EDITORS

D OR IS R . GAMBLE

STEVE CiARCIA

PERSONNEL

Of/ice Mmlager
Personnel CoordinalOr

IERRY POURNELLE

CHERYL HURD .

BRU CE WEBSTER

PATR ICIA BURKE .

SENIOR TECHNICAL EDITORS
G. M ICHAEL VOSE.

ADVERTISING SALES 1603-924-6137)

Thellies

GREGG W ILLIAMS

I.

TECHNI CAL EDITORS

SANDRr\ FOSTER. Administrativl' Assista nt

THOMAS R. CLUNE

ADVERTISING/PRODUCTION 1603·92 4·64481
USA WOZMAK . Sll perllisor

ION R. EDWARDS

Can You Name a
Dual-Drive Color PC
That Runs Lotus 1,2,3
and Costs Under $15001

• It has dual 800K disk drives much
like the $2495 Tandy 2000, but it a lso
has the ability to read and write to
popular 160K, 320K , a nd 360K IBM·PC
formats .

LYDA CLAR K

lANE MORR ILL T AlELAAR

MICHELE G ILMORE

EVA WHITE

DEN ISE PROClOR

STANLEY WSlOLA

WA I CH IU LI. Olla/i l y

MARGARET COOK GURNEY . Associall'

IULI E NELSON .

Drafting

NEW YORK EDITOR
RICHARD MALLOY. Senior Tecfll!ical

• Although it's not PC-DOS compatible
it wi ll run hundreds of the sam e programs as the IBM including dBASE II,
Multiplan, the PFS series, Lotus 1,2,3
and even Flight Simulator.
• During the dog days of summer
computer sales, we've lowered the prices
of both our color and monochrome systems.
You can receive a free booklet on these
systems by ca llin g our machine at
I-800-FOR A FOX, and leaving your
name and address at the beep.

Editor

$1297

LOCKWOOD. Wftat' s

New

USER NEWS EDITOR . WEST COAST
MARK WELC H .

LTd.

==

6 17 N. ScoTTsdale Rd. # 0. ScoTTsda le. Az. 85257

Th e Silver Fox is 80ld exclusively by Scottsdale Systems
Ltd .. 617 N. Scottsd a le Road #B. Scottsd a le. AZ 85257.
Tra de marks: Silve r Fox, HAGEN· DOS. and Datemntc,
Sco ttsd a le Systems Ltd .: WordStar a nd C ol cStar.
Mic ropro Intern a tio n a l; MS·DOS, and Multiplan, Mi cro8 0 ft Co rporation; FIJ.EBASE, EWDP Softwar e. In c.;
dBAS E n. Ashton·Tate; IBM·PC, a nd IBM·PC nos;
Intern a ti onal Business Machin es Corpora tion . Ord ering :
Te lemarketing only. Silver Fox pri ce is for cash .
F.O. B. Scottsd a le , pri ces subj ect t o ch a nge, produ ct
s ubject to limited suppl y. We a ccept purch a se ord ers fr om
Fortune 1000 compani es a nd major univ ersiti es with
good credit· add 2% Vis a , Masterc ard a dd 3%, AZ
residents add 6%. Return ed 'm erchandise subj ect to 8 20%
restocking fe e. Perso nal or compa n y checks tok e up t o 3
weeks to clear. No C OD 's or APO's .

4

BY T E • JULY 1985

PH IL DECHERT
MARY EMERSON
loUISE M ENEGUS

JAMES B INGHAM.

Sillglf-(OPIJ Sales Manager
Manager

L INDA RUTH . Assistalll
CAROL AHO

CLAUDETTE CARSWELL

Microbytes

KAREN D ESROC HES
CONTRIBUTING EDITORS
IONATHAN AMSTERDAM .

MARKETING COMMUNICATIONS

MARK DAHMKE .

H ORACE T. H OWLAND.

prograll!lI! ;',g proiects
video. operating systems
MAR K HAAS. at large
RIK IADRNICEK. CAD. grapfTics. spreadsfleels
MARK KLE IN. co""lItmicaliollS
ALASTA IR I. W. MAYER . soft"'lIrI'
ALAN MILLER . lallguages and engineeritlg
IOHN C. NASH. scie;!Iific complll iny
D ICK POUNTA IN, UK .

lapa ll
computers and law
com pUlers and law

W ILLI AM M . RA IKE.
PERRY SA IDMAN .
ROBERT STERNE.

Director 1603-924'3424)
Marketing Production Manager
PRISCillA ARNO LD. Marketing Assistant
STEPHANIE WARNESKY. Marketing Art Dirfctor
SHARON PRICE. Assistant Art Director
DOUG WEBSTER. Director of Public Relations 1603-924 -9027)
W ILBUR S. WATSON. Operatiolls Manager. Exllibits
VICKI REYNO LDS.

PLANNING AND DEVELOPMENT
MIC HELE

P.

Manager
Researdl Ma nager
Rfader Service Coordinator
Copyrigflts Coordinator

VERV ILLE.

PATR ICIA AKER LEY.

CYNTHIA DAMAlO SANDS.
FA ITH K W NTl.

COPY EDITORS
BUD SADLER .

Cilief

MANUFACTURING/FINANCE/SERVICES

DENN IS BARKER

DAN IEL ROD RIGUES.

ELIZABETH COOPER

ACCOUNTING

ANNE L. FISCHER

KENNETH

NANCY H AYES
LYNNE

M.

Director

A. K ING . Assistallt Controlier

VICK I WESlON .

NADEAU

AcCOllll fi llg Manager
Manager
Credit

L INDA SHORT. D/ P

PAULA NOONAN

EDSON WARE.

IO,\N V IGNEAU Roy

MARIE (AGG IAN I

WARREN WILLIAMSON

MAR ILYN H AIGH

ASSI ST ANTS

VERN ROC KWELL

PEGGY DUNHAM

IOANN WA LTER

MARTHA HI CKS

TVPOGRAPHV

BEVER LY I ACKSON

SHERRY MCCARTHY.

liSA 10 STEINER

NAN FORNAL

NANCY RICE.

' I'

. . (602) 941-5856

Assistant Manager

LAUR IE SEr\MANS.
SUSAN BOYD

JENN IFER PR ICE

Arl Dirmor
Assislanl Art Director

PRODUCTION
DAVID R. ANDERSON . Production
DEN ISE CHARTRAND
M ICHAEL

J.

LONSKY

JAN M ULLER

CilieflljpograpiIC'

LEN loRETTE

ART
ROSS LYN A. FRICK .

:¥:
Scottsdale Systems,

A. RUTHERFORD. Assistant Mat/agn

D IANE H ENRY

$1497

a lso
Fox Jr . . .. $899 Silver Fox

ANDREW JACKSON.
CATHY

GEORGE BOND
USER NEWS EDITOR, EAST COAST

Director
Subscriptions Ma nager

GREGORY SPITlFADEN.

AGNES E. PERRY

Your time is up the answer is:

Coloi' Fox

COll/rol Director
Advertising/Production Coordinator

MANAGING EDITOR .
ELECTRONIC PUBLISHING AND COMMUN ICATIONS

I.

Senior Acco/ml Mmlager

CIRCULATION (800·258·5485)

Bureau Chief. 51", Francisco
IO HN MARKOFF . Senior Technical Editor. Palo Alto
PH ILLIP ROB INSON. Senior Tecflllical Editor. Palo Alto
DONNA OSGOOD. Associate EdilOr. StH! Francisco
BRENDA M cLAUG H LI N. Editorial Assistant. San Francisco
EZRA SHAP IRO.

ANTHONY

• It's an 8088, MS-DOS system with
256K of RAM, but it co mes with a better
free software bundle than the 8-bit Kaypro
including MS-DOS 2.11, HAGEN-DOS,
DOS-TUTOR, WordStar 3.3, Easy Writer,
Spell, Mail Tra ck , PC File III, FILEBASE, CalcStar, games, graphics, utilities, and two BASIC lang ua ges.

H ANN 1NGS.

KAREN Ci LLEY

K EN SHELDON

WE ST COAST EDIT ORS

• It comes with a 14" RGB monitor
much like the 14" monitor that comes
with the $2495 Leading Edge PC.

D.

MAR ION CARLSON

Revie"'s

RICHARD S. SHUFORD

A LAN E,\STON.

Hints

ROBERT

RICHARD GREHAN
GLENN HARTWIG.

Sales Mallager

PETER HUESTI S.

Director

KATHY QUIST
DONNA SWEENEY
BUILDING SERVICESITRAFFIC

MARK MON KlON
RECEPTIONI ST S

L. RYAN MCCOM BS
CHERYL CASTRO.

Assistant

Editorial and Business Office: 70 Main Street. Peterborough . New Hampshire 03<158. 160)1 92<1·928L
West Coast Offices: McGraw-HilI. 425 Battery St San Francisco. CA 9<1 \ 11. j4151 )62-<1600.
McGraw·HiIl, 1000 Elwell Coun, Palo Alto. CA 9<1303 . j4 \ 5) 964{)62<1 .
New York Office: 1221 Avenue o f Ihe Americas. New York . NY 10020. j2 121 ~12-2ooo
• , ~
Officers of McCraw· Hilllnfarmation Systems Company President Richard B. Miller Executive Vice Presidents Frederick P lannOI! Con·
~
struction Information Group. Russell C While. Computers and Communications Information Group; I. Thomas Ryan Marketing and Imerna·
~ tlonal Senior Vice Presidents' Francis A . Shinal. Controller; Robert C. Violeue. Manufacturing and Technology Senior Vice Presidents and
•
Publishers: Harry L Brown. Computers and Communications; David J. McGrath. Construction. Group Vice President Peter B. McCuen. Com·
munications. VICe Presidents Fred 0 lensen. Planning and Development Margaret L. Dagner. Human Resources
Officers of McGraw-HilI. Inc .. Harold W McGraw. Ir .. Chairman: Joseph L. Dionne. President and Chief Executive Officer. Robert N. Landes. ExecutIve
Vice PreSident and Secretary. Ralph I Webb. Vice President and Treasurer; Donald L Fruehling. Executive Vice President. Publishing Operations Group.
Ralph R Schulz. Senior Vice President. Editorial: Walter D. Serwatka, Senior Vice President . Manufactu ring and Circulalion Services. Vice Presidents
Shel F. Asen. Man ufacturing; George R. EISinger. Circulation

!
IYn

Great Giffsuggestion
fbrunder $9,000:

=
~

"

" i

',,,

~:o',

'

.

•,

~

q
•

It's the MC-186/ EL, Gifford's four-user
entry level system-just $8,995. .
It's a complete multiuser system with a 23 megabyte hard
diskJust add terminals, turn it on, and start using over 100 Gifford
productivity tools and utilities. You even get word processing,
electronic mail, and telecon1n1unications.
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 COUlt, San Leandro, CA 94577.
The features make it a Giff. The price Inakes it a present.

G filff'l!!
A subsidiary of Zitel Corporation

THE MULnUSEIl COMPIINY 2446 Ve rna Coun.San l.candro,CA 94577

415/ 895·0798 1<:lcx 70452 1
2050 Nonh LoopWesl,SuilC 116
In Europe: Lo nd on (01)878-9111 Telex 28106 (UK)

BouslOn,TX 77018

7 13/ 680· 1944

MC- tRo and M C I86 / EL afC trademarks of Gifford Co mput er Systems. 10M PC is II trade mark of International Business Machines, Inc.

CP/ M is a registered trademark ofDigilallkscarch, Inc.
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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£aYl1ing . 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
IO-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 $17 .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. Thndy.
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

--

.. .~: '--

r

<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 Chief

._--Maxell Gold.
The floppy disk that
packs more facts
into Compaq,
sets Hp·free, .
and takes IBM ·
Portable where its
never gone before.
It's great to have a portable computer.
t . . - -...
Especially when your data stays put.
For error-free performance at home or
abroad, trust Maxell. The Gold Standard
in floppy disks. There's a Maxell disk J'1
for virtually every computer made.
Y
Each is backed by a lifetime warranty.
Maxell. Accepted everywhere,
without reservation.

maxBII®
IT'S WORTH IT

Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.]. 07074
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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 TTY 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 te·rminals.
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 ' 0400,
0200 or 0100 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 term inals replaced by
SmarTerm will be used in future ads. Write Persofl, Dept. FISH 11 , 2740 Ski Lane , Madison, WI 53713 .
'SMARTEAM IS a legiSlcred tradema rk of Persoll. Inc:. 'PDIP is a uademark ot Persolt,
Inc. ' IBM IS a registered trademark ol lnlernalional BUSiness Machines Corp. ·OEC. VT
and AeGIS ale trademarks of DigItal EqUipment Corp. ' CASHER IS a reg istered trademark

01 Data General Coi'p. ·CATA GENERAUOne IS a trademark 01 Data General COfP ' ll,s
a Ifademark or Texas Instruments Inc. 'TANDY IS a tradem8lk 01 Tandy Corp.lRad lo Shack

@ Persall. Inc. 1985. All lightS reserved.
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M· I·e· 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-/3 2-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 68010-based workstation
with a 17-inch 1024- by 102 4-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 o r iginally called Bellmac-32 when developed by AT&T's Bell Labs
subsidiary before divestiture. The 132-pin WE3 2100 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, lIT, 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 3 V2 -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 V4 -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 subdirecto ry, ·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

1~2~3

Twin

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 inAcuity Computer, Austin, TX, anterface unlike those of WordStar and WordStar 2000.
nounced 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 512K-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-IO Voice Plus supports a 250-word
vocabulary for $1495 ... . Apple announced in April that it would stop production of the
Canon announced the
Macintosh XL. originally introduced as the Lisa in January 1983 .
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 Y4-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 10-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 $22 5 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 now,
you \Von't have to upgrade to one later.
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 n ,
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
OMN I BOO is a trademark of Texas Instruments, Incorporated,

28227
101985 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.
JU LY 1985 • BY TEll

If you own an Apple Ilc,
you'd have to add three more Apple Ilc'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 118
(and it costs less too).

The new Commodore 128'Mpersonal 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 IIc

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 of the 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.'MThat's what we
call a higher intelligence.

COMMODORE 128:: PERSONAL COMPUTER
A Higher Intelligence
Inq uir y 85

© Comm odore 1985
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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 1.
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 (lighHevel 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.
the use of an infrared filter. be turned into
When the calibration work had been
an infrared pyrometer.
completed. we modified the software for
VIRGIL THOMASON
the Micro D-Cam so that on a real-time
GERALD A. CAUDILL
command the program would go to a
Univ. of Tennessee at Chattanooga
pyrometer subroutine and loop. adjusting
the exposure times until the light-level perMACINTOSH BASIC AVAILABLE?
cent for the 56- by 64-pixel array area was
The April 1984 BYTE carried an article by
between 45 and 55 percent. Once the
Scot Kamins about Macintosh BASIC
light-level percent fell within the range
(page 318) that excited me. so I called an
established. the calculated temperature
Apple dealer and asked him when the
was displayed on the screen and the conproduct would be released. He informed
trol of the Micro D-Cam was returned to
me that it was schedu led for release in
the basic operating program.
The results of the exercise showed that
lune 1984. This sounded reasonable. so
I purchased a Macintosh. In the meantime.
the Micro D-Cam could be used as an opI've waited. and waited. and waited. Still
tical infrared pyrometer when used in conno Macintosh BASIC.
junction with an infrared filter. Due to the
Dealers do not seem to be able to get
limitations of the laboratory equipment
available. the calibration was for a tem- . any information about Macintosh BASIC
from Apple Computer. I've even purperature range of 750° to 900° F and the
resulting equation was as follows: tem- chased a nice book titled Introduction to
Macintosh BASIC by Scot Kamins (Rochelle
perature of object F = 9.12 X 10-7 x EP
Park. NI: Hayden Book Co.). which in- (.02815 x ET) + 966.89. where ET is the
exposure time in milliseconds. Later cludes the following statement: ''Apple
believes that good books are important
testing of the accuracy of the system
to successful computing. The Apple Press
yielded results within 6° of the actual
imprint is your assurance that this book
temperature.
For anyone wishing to try this type of has been published with the support and
encouragement of Apple Computer Inc ..
experiment a few items should be noted.
based on our experiences. The develop- and is the type of book we would be
proud to publish ourselves:'
ment of the calibration curve is dependent
The unavailability of Macintosh BASIC
on keeping the aperture and the distance
leaves me puzzled. Could Apple have purbetween the lens and the object constant.
posefully delayed the introduction of its
The second item is that great care must
BASIC in order to allow Microsoft a
be exercised in measurement of the object's temperature when developing the chance to get wide distribution of its
calibration curve. Due to the relatively
BASIC? Microsoft BASIC allows you about
15.000 bytes of space for a program. and
long exposure time required for the infrared system. the temperature of the ob- the company has no compiler for it. The
ject tends to vary a few degrees; therefore
multiply/divide operates in double precision. which is too slow for my use. So. you
the object needs to be thermally stable
(continued)
before the exposure is made.
Conclusions from our work indicate that
LETTERS POLICY: To be considered for publicathe optic RAM encased in the lens assemtion. a letter must be typed double-spaced on one
bly is capable of being used as an infrared
side of the paper and must include your name and
detector. and when used with the Micro
address. Comments and ideas should be expressed as
D-Cam it can serve as an optical infrared
clearly and concisely as possible. Listings and tables
pyrometer. It is obvious from looking at
may be printed along with a letter if they are short
other types of infrared pyrometers that
and legible.
Because BYTE receives hundreds of letters each
there are other pyrometers available that
montft. not all of them can be published. l.1?tters will
are already calibrated and cost about the
not be returned to authors. Generally. it takes four
same as the Micro D-Cam. The Micro Dmonths from the time BYTE receives a letter until
Cam. however. offers the hobbyist or exit is published.
perimenter a vision system that can. with

With Maynard's
Transport™- the
Original portable
Hard Drive!
Now you can leave that
heavy " portable" computer on the desk where
it belongs and carry up
to 20MB of data between home and office .
Transport™comes with
easy-release cable and
convenient carrying handle. Call or write today
for product specifics.
Your Assurance
of Quality:
• plated media, double
shock-mounted drive
• extensively tested against
rigorous performance
standards
• backed by industryleading 1-year warranty
Available in 10MB or 20MB .
M

Purchase your TransporP
and receive a carrying case at
no cost (limited time offer) .

Mavnard Electronics
Shaping Tomorrow's Technology
430 E. SEMORAN BLVD., CASSELBERRY, FL 32707
305/331·6402

Inquiry 227

Inquiry 136

$4995

A FULL C
COMPILER
FOR
The Ecosoft Eco-C88 compiler for the 8088 and MSDOS is goingto set anew
standard for price and performance. Consider the evidence:

The Eco-C88 compiler isa full 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. If you install an 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 messagesin English - no cryptic numbers to look up. Areal plus
especially if you're iust getting started with C.
* Easy-to-reod and complete user's manual.
* Works with all IBM and compatiblesrunning MSDOS 2.0 (or later).
* Plusmany other features.
For $10.00 more, we will include the source code for the Clibrary functions
(excluding transcendentals). For on additional $15.00, we will include aur
ISAM file handler in OBJ format (as published in the ( Programmer's
library, Que Publishing). The discount prices for the library source and ISAM
only apply at the time the compiler ispurchased. Please odd $4.00 to cover
postage and handling. To order, coli or write:

•

E!Ii

EC080H Inc.
6413 N. College Avenue
Indianapolis, IN 46220
(317) 255-6476

E(o-( (Ecosoft), MSOQS (Microsoft), UNIX (Be ll labs ), CP/M (Digital Research ),

zao (LloO), 8086, 8087, 8088 (Intel ).

FORTH: FOR Z·8~, 8086, 68000, and IBM® PC
Complies with the New S3·Standard

GRAPHICS. GAMES. COMMUNICATIONS. ROBOTICS
DATA ACQUISITION. PROCESS CONTROL
• FORTH programs are instantly
portable across the four most popular
microprocessors .

FORTH Application Development Systems
include inlerpreler Icompiler with virtual memory
management and mUlti-tasking, assembler, full
screen editor, decompiler, utilities and 200 page
• FORTH is interactive and conver- manual. Standard random access files used for
sational, but 20 times faster than screen storage, extensions provided for access to
BASIC.
all operating system functions.
• FORTH programs are highly struc- Z-80 FORTH for CP/M'" 2.2 or MP/M II , $100.00;
tured , modular, easy to maintain .
8080 FORTH for CP/M 2.2 or MP/M II , $100.00;
8086 FORTH for CP/M-86 or MS-DOS, $100.00;
• FORTH affords direct control over PC/FORTH for PC-DOS, CP/M-86, or CCPM,
all interrupts, memory locations, and $100.00; 68000 FORTH for CP/M·68K, $250.00.
i/o ports.
FORTH + Systems are 32 bit implementations
• FORTH allows full access to DOS that allow crea tion of programs as large as 1
megabyte. The entire memory address space of
files and functions.
the 68000 or 8086/88 is supported directly.
• FORTH application programs can PC FORTH +
$250.00
be compiled into turnkey COM files 8086 FORTH +for CP/M-86 or MS-DOS $250.00
and distributed with no license fee.
68000 FORTH + for CP/M-68K
$400.00
• FORTH Cross Compilers are Extension Packages available include: softavailable for ROM 'ed or disk based ap- wa re floating point , cross compilers, INTEL
plications on most microprocessors.
8087 support, AMD 9511 support, advanced col·
Trademarks: IBM. Internalional Business Machines or graphics, custom character sets, symbolic
Corp.: CP/M. Digital Research Inc.: PC/Forth + and debugger. telecommunications. cross reference
PC/GEN. Laboralory Microsyslems. Inc.
utility. B-tree file manager. Write for brochure.

~
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Laboratory Microsystems Incorporated
Post Office Box 10430, Marina del Rey,

CA

90295

[I.~

Phone credit card orders to (213) 306-7412

LETTERS

can see I'm still wa iting. Could you ask
App le if it would pay me interest on the
money?
FRANK HARDISON
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 . Unfortun ately. he
did not reference that this RSA Public Key
Cryptosystem was patented by the Massachusetts Institute of Thchnology in 1983
(U.s. Patent 4.405 ,829). The worldwide exclusi ve license to this patent was then purchased from MIT by RSA Securit y 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 ,
simi lar 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
commerci al 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 readershi p as
to its existence. Based o n 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 o ur patent in a futu re issue
of BYTE to protect your readers from this
lack o f knowledge.
RALPH BENNETT
President
RSA Security Inc.
Sunnyvale. CA 94087
FOURIER RIPPLE
The article "Fou rier Smoothing Without
the Fast Fourier Transform" 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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Inquiry 207

1Wo Exe,ptional Modems
For YOur IBM-PC
Internal
Extemal
- . - ----.- -.~~----..

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, programmab le 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
Pro Modem card costs less than modems that
don't do nearly as much . ProModem 1200B
comes with a sophisticated communications
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
Pro Modem 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 trat 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 bplance 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.

~----------~-----------lk:l/ot.LinL. PROMETHEUS

PRODUCTllNCORPOaATED

Inquiry 287 for End-Users.
Inquiry 288 for DEALERS ONLY.

4545 Cushing Pkwy. • Fremont CA 94538
JULY 198; • BY T E

17

Inquiry 165

Brainy Buffer.
..

Do you press print and wait? And wait? And wait?
.
waiting is over
the Universal Data Buffer - it
seconds while it handles the printing of your file.
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
LOOK WHO WE SElL TO

AND WHAT WE SElL

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

Hughes 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!
IN CAUFORNIA

(213) 827-1851

SOFTWARE GALORE, INC.
4079 GLENCOE AVENUE • MARINA DEL REV. CALIFORNIA 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 Fo urier ripp le.
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 un presented electron density can .
in prinCiple. appear (Le. . be randoml y
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 o uter
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 functi on 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 th e
peaks. either in height or position . Thus
"smooth" functions may misrepresent the
reality they describe. albeit hopefully by
statistically sma ll degrees of error.
STEVE GOLDFIELD

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 publ ished listing. and
there is one point that I should clarify.
Line 310 of the listing on page I 54 reads.
(continued)

4 Out Of 5 PC-AT'" Expansion Board

Buyers Own Advantage}'"
The overwhelming choice of IBM®
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 640KAT, 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 TopViewTM 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 1/0 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 UR
FEATURES

Memory Expansion
• 128Kb to 3.0Mb in
a Single slot
• User Upgradeable with
either 64K or 256K
memory chips
• Split Memory Addressing rounds out AT's
system memory to 640K
and continues memory
expansion at 1Mb

I/O Expansion
• Up to 2 Serial
Ports (1 optional)
• Parallel Printer
Port
• Optional Game
Port
Advantagel
Supports AT's Full
Program Processing Speed

Advantage! trademark of ASf Research, Inc. IBM PC-AT and
TopView trademarks of International Bus iness Machines Corp.
Fram ework trademark of Ashton-TIne. Symphony tradema rk
of Lotus Deve lo pm ent Corp. DESQ trademark of Quarterdeck
Office Systems. XENIX trademark of Microsoft Corp.

ASr

RESEARCH INC.
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THIS MAJOR
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 HardFileM subsystems, which
deliver 25 to SO megabytes of hard disk
storage and 60 megabytes of tape backup,
instead we want to Introduce you to PC/'PM
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 PCI T, you have
to rewrite the entire 60 MB
cartridge each time you
make a single change.

With PCI 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, lo~king out bad blo~ks to assur~ that
. every bit of data you wnte 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 oper·
ator 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 call1-SOO-22SDISK for the Tallgrass dealer nearest you.
TALLGRASS SELLS MORE HARD DISK
STORAGE WITH CARTRIDGE TAPE
BACKUP THAN ANYONE IN THE
WORLD.

IJ
IIIIJ
,
,

TALLGRAsse
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$(12) that occurs in lines
10, 130, and 4000 deserves some clarification, First of all. in most versions of
BASIC the CLS statement is preferab le,
Unfortunately, the version of the BASIC
compiler that I was using did not accept
the CLS statement. The PRINT CHR$(12)
worked with both interpreter and compiler. As I prefer to have on ly 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. KAHN
Newton Highlands, MA

Data
communication
problem?
Solve it 'With a
BayTech
lDultiport controller

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 Sanyo) ," 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 my Sanyo
with a solderi ng 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
aphotograph? (Didn't Confucius say some
time ago that a picture is worth a thousand words?) What kind of decoupling
capacitors are used? (An electron ic-supply cata log I have in my hand lists tanta lum , 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.

BAY TECHNICAL ASSOCIATES, INC.
DATA COMMUNICATIONS PRODUCTS
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)
In quiry 48

JULY 1985 • BY T E

23

LETTERS

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 unsophi sticated reader up the proverbial
estuary without a utensil for propulsion I
The article is bound to attract many
readers. Obviously Sanyo (using typical
contemporary marketing strategy) did not
include a seri al port as standard equipment so as to advertise a low come-on

Swap diskettes with
popular CP/M* computers!
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-6 or 16
bit! Remarkable UniForm-PC actually
reconfigures your floppy drive to
emulate the selected CP/M format,
allowinll your applications programs
and util~ies to directly access data
files that were previously out of reach.
Menu-driven UniForm-PC is
easy-to-use and inexpensive. Simply
load, select the proper diskette format
and gol DOS procedl:Jres are unchanged when you use the CP/M diskette. You can even start a project on
a PC at work and finish It on a CP/M
machine at homewithoutthe need for
additional hardware or modifications!
At just $69.95, CP/M compatibility
never cost so little!
UniForm-PC is available now
from your local computer dealer
or Micro Solutions.

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 Research
•• Microsoft Corporation

125 South Fourth Sf.
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 $75. 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 $75 to $ 100.
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. Mcllhany 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, I 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 Hall,
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 personally would recommend
using sockets for alllCs 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 0.01 p.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. fOR Microdevices sells them under the reference
DB25SR. fOR also sell the 20-pin ribbon
header socket under the reference

/0520.
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'
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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.
Finally, I would like to say that I agree
with Mr. MCllhany 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."
RIGHT WRITER 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.
• I BM type keyboard port
Fully assembled and tested only $600
Available in several kit forms also
Also available: The IlSLlCER 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 6121788-5909

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
•
•
mputers.
IS In all the best
Here's
T

•

Ven-Tel gives you lots of reasons to buy our Half Card '"
modem for your IBM PC or compatible. The Half Card'"
is a complete system that lets you communicate with
other PCs, mainframes, and databases effortlessly.
It includes Crosstalk-XVI® software. It's reliable.
It's got all of the features you want. And it's
a good value.

Do You Own One of These
Computers?
Chances are you do. And if you're
thinking of buying a modem, consider
the Half Card'". Because of its small size,
the Half Card'" fits in more computers,
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.

Effortless Communication
Each Half Card '"comes with Crosstalk-XVI®
communications 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 Crosstalk® for
the first time a snap. It can turn your PC into a
terminal on a mainframe computer 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 Modem for Your Money
When you buy the Half Card:" you don't need anything else. The
Half Card '" is a complete communications 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 competitive price. The Half
Card:" with Crosstalk-XVI® software, retails for only $549.

Reliability
Ven-Tel has been making
modems for 10 years. Our
experience shows. Ven -Tel's
Half Card '" only has about 70 parts, compared
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 consumption , so you can
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 Can Buy t he Half Card '"
Anywhere
Features
1200/300 baud auto-dial, auto-answer.
Uses the industry standard '~T"
command set.
Runs with virtually all communications
software, including Smartcom " and PC
Talk III and integrated packages such
as Symphony and Framework.
Includes Crosstalk-XVI® 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.

You can get the Half Card'" 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-Tell nc.

2342 Walsh Avenue
Santa Clara, CA 95051
(408) 727-5721

Crosstalk Is a registered trademark of Microstuf. Inc. Smartcom II is a Irademark of Hayes Microcomputer Prod ucts. Symphony is a trademark of Lotus Development. Framework is a trademark of Ashton-Tate.
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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 as you can change your
mind, even run several programs at the
same time.
Once you load TopViav 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 comwith you?
putel"s memory will permit.
After that, the greatest distance
Well, now an IBM Personal Computer can - thanks to IBM TopView.
between two programs is just a couple of

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

keystrokes, or joptional) mouse moves.
There's no waiting and a lot less
diskette swapping.
But when you're really busy is when
TopView really shines, letting you do
many jobs simultaneously.
For example, you can print a letteI~
while you search a file, while you analyze
a spreadsheet, while your clock/calendar reminds you that your automatic
dialer is about to place a call for you.

Little Tramp cha ra cter licensed by Bubbl es Inc., s.a.
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.. .IBM presents TopView.
And you can see everything through
on-screen "windows" and control 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
work with TopView, and the number is
growing.
Naturally, the more computer
memory you have, the more TopView can
help you. At least S12K is recommended.
And the price is only $149~
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.

To learn more, call an IBM marketing representative, or visit an IBM Product Center or Authorized IBM PC or
Software Dealer.
For the store nearest you, and a free
brochure, call BOO-447 -4700. (In Alaska
and Hawaii, 800-447-08<JO.)

Personal Computer Software

·IBM Product Center pri ce.
Inquiry 176
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Xerox D25 Diablo daisywheel printer -

$ 545

Get daisywheel letter quality
at dot matrix prices with
the new Diablo D25 from MY•.
This quiet, 25 cps daisywheel printer performs a full range of word and dataprocessing tasks. Its aU-purpose interface makes the Diablo D25 compatible
with virtually any microcomputer on the market.
Diablo printers are known for their reliabilitYI 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.

•

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 SUBSI DIAR Y OF DUCOMM UN INCORPOR ATED

Computer & Data Communications Equipment
Sales I Leasing I Service I Systems Integration
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
'Franchised ar... 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

WANT 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 $13,000
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
(continu ed)
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complex. esoteric rhetoric required o f
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 tran scends the 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 wil l

be able to do so from the reference point
of si milarity. rath er 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 hardl y 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 honest. easy-tointeract-with BASIC interpreter. one that
would never take a single-precision value
for .J2. tack eight arbitrary numbers onto
it. and fob it off as a double-precision
number in a double-precision calculation.
HAL FA LK

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-in-daythat in almost every instance we've out reliability. But, even more
been able to exceed specifications with- important to you, is that Tatung
.
Terminals and Monitors are now
out exceeding cost reqUirements~
And we're delighted the quality .of
priced to make them the most
our CRT imagery has made ~ exceptional value you can buy .
U.C.M. COMPUTER PRODUCTS
CANADA LIMITED
7225 Woodbine Ave., Unit 119
Markham, Ontario L3R 1A3
(Canada only) 1-800·387·9678/
1·416·475-1209 relex: 06·986222

TATUNG

SEE US AT NCC -

WESTERN MICRO SYSTEMS
A Quality Distributor
Serving the 13 Western States
Western States 1-800·544·0020
In California 1-800·338-1600

MAGIC SQUARES
I read with interest Robert T. Kurosaka's
Mathematical Recreations column ("Magic
Squares." March. page 383) regardin g
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-Elementar!:l Linear Algebra by r. 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
XI X2 XJ

X. Xs X6
X, Xs X9
XI

=

- X9 _ 2a

3
2a

3

X2 =

-Xs -

X3 =

Xs

+

X9

=

Xs

+

2X9

x.

+ ~

+

2a

3

-a

Xs =

T

X6 =

-Xs -

2X9 _ 4a

X, =

- Xs -

X9 -

3

BOOTH 6380·6277

For complete information call t011 free: 1·800·421·2929. In California, call (213) 979·7055.
TATUNG COMPANY OF AMERICA, INC., 2850 EI Presidio, Long Beach, California 90810.

a

(continued on page 40 I I
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ROMDISK Pricing Lowered
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 tho se
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

EPROMS and oth er sem icond uctors used
in its products. A compa ny spokesperson
stated that its priCe redu ctions, especially for its PC-2 board , are due to the avai lability o f 27C256 EPROMs. Previously,
Cu rti s had to rely on 27128 EPROMs and
a piggybacked board to achieve large
storage capaci ties.
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 5400 less than reported in
May.
Curtis Inc. is located at 22 Red Fox Rd"
St. Paul. MN 55 110, (612) 484-5064 .

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

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

Mr. Rounds also would like to emphasize
that the Sunfix program ta kes the place
of almanacs and reduction tables by computing the position of the sun for any time
and date. The only data inputs it requ ires
are your sextant's readings and the
measurements used to make sexta nt 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 microcomputers can aid sailors,
but. like ham 'rad ios 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\vo 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 sw itched.
On page 230, you'll find a mix-up in the
pin numbers in figure 4b. Pin 25 of the
8255 integrated circuit sho uld be connected to pin 13 of IC8.
In the program that determines the endpoints of the VCO range s (li sting 5, page

236), change line 40 to read :

Name Corrected

Servo Listing Misserves a Line

In " Factfinder" by lohn 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 ow ned subsidiary of The Mead
Corporation .

John deLaubenfels, a BYTE reader in
Duluth , Georgia, found a bug in the
program li sting that accompanied Do n
Stauffer's article " Simu late a Servo
System." (See page 147 of the February
BYTE.)
In the TRS-80 Level II BASIC program on

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 accompa nied Frederic N. Rounds'S Sunfix
navigation article, which appeared in th e
March BYTE. (See "Navigation: Putting the
Microcomputer to Work at Sea," page 14 I.)
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 Sa lem, Wisconsin, for reporting
these errors to us.

page 150 (listing I), line 2040, EM = ER
is not correct. It should read
EM = EM + ER * DT
Our thanks to Mr. deLaubenfe/s for
send ing this correction.
(continued)
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FIXES & UPDATES

We al MidWest Micro quaranlee that we can save you up to
49% or more on your purchase of new fully warranteed

equipmenl and supplies. And we will Slill give you friendly,
courteous service. Call today and Save With Confidence!

Get great hard copy and near letter qlUZlity
with. . •
r-IL~I~ <'
.

~~\QI

r :;-rice I00J.".'f
ve

... SG.10
(Replace. the Gemini 1 OX/

loj\d

ust$299

Knowledge Index Numbers Change
In the December 1984 BYTE article "The
On-Line Search" by Suzana Lisanti (page
215), the telephone numbers for the
Knowledge Index database serv ice we re
incorrect.

The correct numbers are (800) 227-1927
and (415) 858-3785 , Knowledge Index is
a service of Dialog Information Services
Inc.. 34 60 Hillview Ave .. Palo Alto, CA
94303.

~r~I~; t~I~~:lr:.'.~~~ht 2~rs~~i~: i~:e~ ~~~; ~~I!\

fealures such as near 19119r quality prinling, easy access lonmal

:~~~~~e:n~~~~~~~~'~r ?~~f~t~ap~~r~~~!v~~C~;J~~dpfo~~~~g~~

special fealure Is l he IBM characler sets available al the flip 01a
swilch, You gel all of Ihis plus a 2k memory buffer and Slar's full I
year warranly at a price you can afford!
Complele STAR Line...
. ... ' ..... ,.. . .... SCALLS

-- brother.

~
W!
~
-

-{j'

~P

List

~

p rinter's give you all the
features of a letter qlUZlity
and more with • . .

S.~~Call&
~

HR.

SaveS15XL

The HR-15XL gives you Daisywheel prinling and added allractions
such as lexl reprinting, red printing, allachable cui sheet feeder and
Ihe exclusive Brolher keyboard allachment.
Yo u r
Complete BROTHER Line . . .
List Price
HR-IO (12CPS) ....... ,.,.,", . ... , .. " .... S399. . SCALLS

~~::rt ~1i.lcK~L l~e;~::Ji~~~a;h~~~:f~r) .... ~~~ : : :m~:
HR-25 123 cps, 16.5:: carriage, 3k Buffer) . . . . . . 895 . ,SCALLS

~~i~~r ~Un~g~ps~am~ ~:a3.ufJ~riModei 1~~~ : :fm~

YTE'S BI TS
BYTE Index Produced
A comprehensive index of all the articles
that appeared in BYTE from January 1983
through December 1984 is available. The
BYTE '83-84 Index is 48 pages long and
cross-references articles alphabetically by
subject.

For your copy, write to BYTE '83-84 Index,
BYTE Publications, POB 372, Hancock, NH
03449 . Please enclose $1 to cover shipping and handling, as well as a piece of
paper with you r name and address clearly
legible,

Author's Guide Available
The latest edition o f the BYTE author'S
guide has just been produced.
Writing for BYTE describes how to submit an article to BYTE, the types of articles
we seek, where to go and whom to tu rn
to when writin g a BYTE arti cle, and other

information.
For your copy, send a self-addressed
stamped business envelope to Writing for
BYTE, BYTE Publications, POB 372 ,
Hancock, NH 03449 , Please note that we
cannot honor telephone requests.

Public-Domain Software Offering
~: n~I~Pf~NS~~~ ~~~s ~Tt:I~Ja~~ ~tgA~ ~~ sl::i~g~! I~~

capabililies as slandard, your correspondence will be leiter pe~ecl.
The LX-80 comes complele with a parallel Inlerlace 10 quickly
connecl il 10 virlually all compulers. There are t 60 Iypeslyles Ihal are
swllch seleclable and Ihe LX·80 comes with EPSON'S full I year
warranly, Friclion lee<! is slandard and an optionallraclor feed is
available, Lei Ihe EPSON LX·80 prinl your nexl business leller or
report.
Your
Complete EPSON Line. . . List Price
LX-80 (100 cps, NOL Mode, 80 Col.) .. , .. , . " 349 ... SCAlLS
AX-IOO (100 cps, 136 Col.) ................ 895 .... " 399
FX-80+(160 cps, 80 Col. 2k Buffer) ..... ,.,. 699 ...... 389
FX-l 00+(160 cps, 136 Col, 2k Buffer) ....... 999 ." ... 589
LO'1500 (200 cps, NLO Mode, 136 Col.) ."., .1395 ... $CALL$

Jo hn Morse has written and introduced into the public domain a number of programs. Mr. Morse developed these
BASICA programs on the IBM PC XT
under PC-DOS.
The programs include a graphics editor.
a utility that displays every character of
any file with its hexadecimal and ASCII
code as well as its position in a record,
a draWing-pattern generator, three versions of the game Mastermind, and a char-

acter analyzer in which particular characters in a file can be omitted, highlighted,
or changed,
You are free to distribute the programs,
with the stipulation that you include Mr.
Morse's name in each program , The programs are available from Mr. Morse for
$10, which includes the disk and instructions within the program. For more information, write to John w. Morse, 274 State
St.. Albany, NY 12210.

FEED B ACK
Serial Version of Printer Buffer

Prices SUbject to change and type errors

:It

FREE CARD USE

Call Today!

•

.

Information - Ordering

1-800-423-8215

In Ohio 1-800-321 -7731

CUSTOMER SERVICE (513) 663-4992
CASH PRICES: Cert. Check, Money Orders , VISA or MC
CO Ds (Add $5)
AMEX (Add 4%1
P.O.s (Add 5%)
HldW. ,1 Hluo· Ptrlphcrrah
(DiviSi on 01 In lolel. In c)

135 South Spflng held SI.
51. PariS . Ohi o 4307 2
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Keith Alexander, a BYTE reader "since the
dark ages of 1976," recently wrote us to
say how intrigued he had been with Jon
Bono's printer buffer and with Richard
Carlsen's comments on the project. (See
"Build a Printer Buffer" in the lune 1984
BYTE, page 142 , and "Printer Buffer
Messaged" on page 33 of th e April 1985
BYTE.)
Mr. Alexander reports that he, too, built
the buffer and that he had to make a
number of hardware and software modifications to suit his system , a Southwest
Technology's 6809-based unit.

The main problem, according to Mr.
Alexander. was connecting his seria l
printer to a single RTS (request to send)
line, After corresponding with Mr. Bono
and learning a lot about UARTs, Mr.
Alexa nder got the circuit to work. His
SWTPc 6809 now se nds data to the buffer
at 38.400 bps and the buffer. in turn.
drives his Heath H-14 printer at 4800 bps.
Mr. Alexander has graciously offered to
correspond with BYTE readers interested
in his serial version of Jon Bono's printer
buffer. You can write to Mr. Alexander at
20426 Lichfield, Detroit. MI 48221. •

Draw Your Way to the Top
PC-Draw Will Increase Your Office Productivity.
And Upward Mobility.

I

magine. You now have the capability to graphically
depict your best ideas, plans, designs and proposals. In
color or black & white . Accurately. Completely. Dramatically. Concepts presented so forcefully-yet so simplythat you leave that critical meeting
with upper management . . . totally
confident of success.
lODAY
And you win . Your secret
TRIAL
weapon? PC-Draw. A powerful interactive graphics program for the
PERIOD
IDM PC or XT@; -unlikeanything
else on the market. Using PC-Draw
you create virtually anything that can
be drawn with pencil and paper. Quickly. Easily. With far greater detail.
PC-Draw is ideal for presentation graphics, proposals,

systems design, forms, diagrams . . . and an endless variety
of charts, graphs and illustrations. PC-Draw allows you to
produce drawings up to 99 pages long . Several templates
come with PC-Draw including Flowcharting, Electrical
Design, Office Layout, and Alternate Text. In addition
you create and store your own unlimited supply of user
defined symbols.
PC-Draw includes an easy-tolollow interactive tutorial . Requires IBM PC or XT@Jorcompatible, graphics
adapter and graphics monitor. Version for PCjr available.
Graphic boards, plotters at competitive prices .
Shhh! Don't tell your office competition about PC-Draw.
They ' ll catch on soon enough. For free brochure or to
order call 800/2PC-DRAW. In Texas or for customer
service call 214/234-1769 . Micrografx , Inc., 1701 N.
Greenville Ave., Suite 305, Richardson , Texas 75081.

MICROGRAFX
(Most popular p/ollers and printers supported.)

The Picture of Success.

Inquiry 240

Discover what 50,000
UBIE' delivers the finest peripheral
available in terms of features, reliand price/performance. That's why
corporations like IBM, GM and Exxon buy
peripheral equipment from Qubie', and
have for years. Check some of your old
back issues of PC - we've been satisfying
PC owners since 1982.
Select products at low prices, with service and support unparalleled in the microcomputer industry. Our 30 day No Risk
Guarantee and 48 Hour Repair Service during the 12 month
warranty period is proof our products are first rate. We stand
behind everything we sell. No "call the manufacturer" responses when you have a question. We also offer our exclusive
PJoeferred Customer Plan * I with 24 hour repairs and 24 months
of coverage.
Our low, money-saving prices are the total prices. No small
print telling you to add up for credit card charges or shipping
and handling. Our prices include surface UPS charges and
insurance. In a hurry? 2-day air UPS service is available. * 2

STANDBY POWER
SUPPLY
5B200$329
XT300$429
AT800$779

Noise Filtering/Surge Suppression • Powers Your Computer
For Up To 30 Minutes In The
Event Of A Blackout Or Brownout • SB200 (200 Watt) For
Floppy-Based Systems. XT300
(300 Watt) For Hard Disk Based
Systems, AT800 (800 Watt) For
Multi-User Systems

HIGH RESOLUTION
MONOCHROME
MONITORS
BR39$149
BR 134 $159

Plugs Into The IBM Monochrome or Compatible Adapter
Card • 720 x 350 Resolution.
12" Diagonal Screen • Super
Crisp Text Capability • High
Resolution TTL • Includes
Tilt/Swivel Base and Interface Cable • HR 134 (Amber)
HR 39 (Green)

MULTIFUNCTION CARD
BT6Plu5 (OK) $195
BT6Plu5 (384K) $299

INTERNAL MODEM
PC212A/1200 $249

Memory Sockets For Adding
Up To 384K • Parallel Printer
Port • Asynchronous Serial
Communications Port • Batterypowered Clock / Calendar •
BTPak Software - BTDrive

Auto-dial. Auto-Answer • 300/
1200 Baud Operation • Runs
Hayes Compatible Software
Like Crosstalk. Smartcom II,
and Sidekick • Two Phone
lacks Allow You To Hook Up
Desk Phone • Includes PCTALK III Software (Complete
Communications
Package),
Modular Phone Cord, User's
Manual/Installation Instructions • Optional Serial Port
($30) Allows You To Use Port
For Other Peripherals When
Modem Is Not Being Used.
36
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(Electronic Disk
Emulation) and BTSpool
(Print Spooling Software) •

PC owners now know.
Optional Game Port - Chips,
Dual Mounting Bracket and
Cable ($20) • 64K Memory Installed and Tested ($25) •
Includes Cable, Single Slot
Mounting Bracket, Installation Instructions / User's
Manual

HIGH RESOLUTION
COLOR MONITOR
HR31 200 $439
14" Diagonal Screen •
Black Matrix
Picture
Tube • Dot Pitch .31mm •
Plugs Into IBM Color /
Graphics Or Compatible
Adapter Card • 640 x 200
Resolution • Includes Interface Cable And Tilt / Swivel
Base

INTERNAL HARD DISK
SUBSYSTEMS
PCI0$649
PC20$699
Boot From The Hard Disk - No
Software Patches or Drivers To
Install • Runs All The Popular
Software •

Low Power Consumption •
High Reliability And Durability - Specially Plated Drives.
Faster Access Time Than XT •
Includes Idir "Visual Shell"
Software, Cables, Mounting
Hardware, Installation Instructions/User's
Manual,
FullHeight Bezel
Optional
Half-Height Bezel ($15) • Auxiliary Power Supply And
External Models Are Also
Available.

Adjustment • Keys In Standard
Typewriter Positions • Separate Cursor Control and
Numeric Keypads • Easy-ToRead Key Legends • LED
Indicators On All Lock Keys •
Extra-Wide Left-Hand Control
Key Adjacent To "A" • Control/
Reset
Replaces
Awkward
Contol/Alt/Delete • Plugs Into
IBM PC, PC/XT and Compaq
Deskpro

KEYBOARD
Solid State Capacitive Key
Switches • 3-Position Height
Inquiry 297

PCI0 and PC20 . . .. $150.00
Modems . .... . ...... 50.00
1f5151 . . .. . . . .. . .. . .. 35.00
BT6Plus . . .. .. . . ..... 50.00
HR 39 and HR 134 .... 50.00
HR31 200 .... • ... • ... 95.00

$12.00
5.00
7.50
5.00

NA
NA

No Risk Guarantee
If you are not completely satisfied
with your purchase, you may return
it within 30 days for a full refund, including the cost to send it back.

The Acid Test
If you can get any dealer or competitor to give you the same No Risk
Guarantee, buy both products and
return the one you don't like.

For fastest delivery, send cashier's
check, money order, or order by
Mastercard/Visa. Personal checks,
allow 18 days to clear. Company
purchase orders accepted, call for
prior authorization. California residents, add 6% sales tax.

EXTERNAL MODEM
212A/1200E $299

ffS1S1 $IS9

*2

*1

PREFERRED UPS
CUSTOMER BLUE
PLAN
LABEL

Auto-dial. Auto-Answer • 300/
1200 Baud Operation • Runs
Hayes Compatible Software
Like Crosstalk, Smartcom II,
And Sidekick • Two Phone
Jacks Allow You To Hook Up
Desk Phone • RS-232C Compatible • Includes 8' Shielded Cable (Specify Male Or
Female) • Eight Status Indicator Lamps • External Volume
Control Knob

Hours: M-F 8 am-5 pm PTZ
Sat 9 am-I pm PTZ
London (01) 223-4569
Paris
(01) 321-5316
Sydney (02) 579-3322
Outside California

1·800·821·4479
1·805·987·9741

Inside California

4809 Calle Alto
Camarillo, California 93010

QUBIE'
Order Today,
Shipped TomorrowfT M
/ULY I 98S ' BYTE
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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.
t.

SlarWriter is a Trademark of C.IIoh Digital Products. Inc.

© 1985 C.Uoh Digital Products. Inc.

~
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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 sta nd-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 I 5-inch highresolution (880- by 697pixel) monochrome display.
You can expand it to include
3.7 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 l1lser 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 Screen Mate. a menubased shell program for interacting with MS-DOS.
The general-purpose 6064 .
with two 360K-byte f1oppy'disk 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. wh ich 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-232C asynchronous
connection. Additional
cartridge-based fo nts 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 t he variable.
Living C-Personal provides help facilities and expl icit error diagnostics. and
it conform s to the Kernighan
& Ritchie C standard. It runs
under PC-DOS and is priced
at $99. Contact Living Softwa re, 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 54995.
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 virtual ly 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 .

Tfie NCR PC8.
14-inch color monitor with
16-color capabilities. GWBASIC is ava ilable, and internal memory is expandable
up to 4 megabytes.
The basic PC8 begins at
$3795 . A configuration with
512 K bytes of RAM, a
floppy-disk drive, and a
20-megabyte hard-disk unit
is $5505.
The PC6 is supplied with
Intel '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
NCR-DOS, which provides
compatibility with the IBM
PC XT. 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 52583 .

IBM ,etprinter and
Proprinter
Contact NCR Corp" Dayton ,
OH 45479, (513) 445-2075 .
Inquiry 601.

Visual Environment
for C Programmers
iving C-Personal is a
visua l programm ing 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
compilatio n. Li ving 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
Graph ics Printer. which
Epson manufactured. is being discontinued. The Proprinter is made by IBM and
sells for 5549.
Contact IBM Corp" Information Systems Group, 900
King SL Rye Brook, NY
10 573 .

I

Inquiry 603.
(continued)
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They said it couldn't be ~~;::b~l
Borland Did It.Turbo Pascal 3.0
TURBO

The industry standard

3.0

With more than 250,000 users worldwide 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 bener:
PASCAL Introducing Turbo Pascal 3.0
We just added a whole range of exciting new
features to Turbo Pascal:
• First, the world's fastest Pascal compiler just got
faster. Turbo Pascal 3.0 (16 bit version) compiles
twice as fast as Turbo Pascal 2.0! No kidding.
• Then, we totally rewrote the file liD system, and
we also now support liD redirection.
• For the IBM PC versions, we've even added
'1urtle graphics" and full tree directory support.
• For all 16 Bit versions, we now offer two additional options: 8087 math coprocessor support
for intensive calculations and Binary Coded
Decimals (BCD) for business applications.
• And much much more.

COMPILATION SPEED
EXECUTION SPEED
CODE SIZE

The Critics' Choice.
Jeff Duntemann, PC Magazine: "Language

TURTLE GRAPHICS
BCD OPTION
PRICE

Portability.
Turbo Pascal is available today for most computers running PC DDS, MS DOS, CPIM 80 or
CPIM 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 68000
based microcomputers.

(0) Benchmark run on an IBM PC using MS Pascal version 3.2 and
Ihe DOS linker version 2.6. The 179 line program used is Ihe "GaussSeidel" program oul 01Alan R. Miller's book: Pascal programs lor
scientists and engineers (Sybex, page 128) wilh a 3 dimensional
non· singular malrix and a relaxalion coelficienl of 1.0.

An Offer You Can't Refuse.
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 8087 options, is available for an
additional $39.95 or Turbo Pascal 3.0 with both options
for only $124.95. As a matter of fact, if you own a 16Bit computer and are serious about programming, you
might as well get both options right away and save
almost $25. .

Update policy.
As always, our first commitment is to our customers.
You built Borland and we will always honor your support.
So, to make your upgrade to the exciting new version of
Turbo Pascal 3.0 easy, we will accept your original Turbo
Pascal disk (in a bend-proof container) for a trade-in credit
of $39.95 and your Turbo87 original disk for $59.95. This
trade-in credit may only be applied toward the purchase of
Turbo Pascal 3.0 and Its additional BCD and 8087 options
(trade-in offer Is only valid directly through Borland and until
June 1st. 1985\.

I

BORlAnD

Softwants Newest Direction
4585 Scotts valley Drive

INTERNATIONAL ¥m~"tJff!JA95066

lIHbo Pasca/,.,teQisflndtatl/lmdrl< oI Botfan<l_ /lie.

PC Week is a trademark o( Ziff-Davis Pu b. Co.

Inquiry 55 for End-Users. Inquiry 56 for DEALERS ONLY.

deal of the century . .. Turbo Pascal: It
introduces a new programming environment and
runs like magic."
Dave Garland, Popular Computing: "Most
Pascal compilers barely fit on a disk, but Turbo
Pascal packs an editor. compiler. linker, and runtime library into just 39K bytes of randomaccess memory"
Jerry Pourne/le, BYTE: "What I think the
computer industry is headed for: well
documented, standard, plenty of good features,
and a reasonable price."

WHAT'S NEW

Pfaster286. an 80286 add-in 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 functiona lity
of the PC's or PC XTs resident 8088 microprocessor;
rather pfaster286 reassigns
the 8088's intelligence to I/O
management.
pfaster286 can run MSDOS 20. 2.1. and 3. 1 programs. and applications
designed for the IBM PC
and PC AT wi ll 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 I 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 $2395. which
includes an 8088 service
program to call up the
board and to load Pfaster286's AT ROM BIOSemu lation software. The
80287 mathematics coprocessor is $350. and
512K-byte RAM increments
are $400. Contact Phoen ix
Computer Products Corp ..
Suite 115. 1420 Providence
Highway. Norwood. MA
02062. (800) 344-7200; in
Massachusetts. (6 17)
762-5030.

are automatic adaptive
equalization to ensure data
integrity. auto-dial. autoanswer. full-duplex emulation . and compatibil ity with
the Hayes command set.
The UPTA 96 comes with
prop rietary error-detection/correction circuitry firmware known as EDI (Ensured
Data Integrity). EDI organizes data into numericall y
sequenced packets. with
each byte subject to a
cycl ic-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 II
jack. Contact Electronic
Vaults Inc .. Suite 714. 8350
Greensboro Dr.. Mclean. VA
22102. (703) 883 -0331.
Inquiry 605 .

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

Inquiry 604.

High-Speed Modem
n asynch ronous 9600bps modem. the UPTA
96. comes in an internal.
piggyback version for the
IBM Personal Computer and
in a stand-a lone configuration wi th an RS-232C connector for a variety of computers. The suggested retail
price for the add-in card is
$795. and the stand-alone
UPTA 96 is $895 .
This intell igent ha lf-duplex
modem operates over standard dial-up telephone lines
or through computer-tocomputer li nks. It's data-rate
selectable for 4800-. 7200-.
and 9600-bps transm ission
speeds. with automatic fallback to 12.00 or 4800 bps
when noisy lines are encou ntered during 9600-bps
communications. Standard

A

Zenith's z..200
Advanced PC
enith Data Systems'
Z-200 Adva nced 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 512 K 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 $3999 .
RS-232C. 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-d isk controller

Z

board that can handle two
f1oppy- and three hard-disk
drives.
The Z-200 Advanced PC's
keyboard feat ures enlarged
backspace. deletelinsert.
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 environ ments. The Z-200 Advanced PC can be obtained
with a 20-megabyte hard
disk for $ 5599.
Contact Zenith Data Systems Corp.. 1000 Milwaukee
Ave .. Glenv iew. IL 60025.
(800) 842-9000. ext. I: in
Illinois. (312) 391-8949.
Inquiry 606.
(col1tinued)

INFOWORID'S SOFlWARE PRODUcr OF ruE 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
functional from year
1901 through year 2099.

A FULL-SCREEN WOROSTARTM- \
LIKE EOITOR
You may jot down notes and
edit fil es up to 25 pages long.

/ .

AN ASCII TABLE
for easy reference.

~

<:-:!:!"l."f.l.J:!'RY
I

/

I~

-".::.:::"- :-,

.

~.. r:""

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

!

A DATEBOOK
to remind you of
important meetings
and appOintments.

A FULL-FEATURED
CALCULATOR
ideal for business use.
It also performs decimal
to hexadecimal to
binary conversions.

A PHONE DIRECTORY ~--"---~--7fI.~~
for your names,
addresses and
telephone numbers.
Finding a name or a
number becomes
a snap .

COPY-PROTECfED

$54.95
NOT COPY-PROTECfED

$84.95

•»BORLAnD
INTERNATIONAL

.»

4585 Scotts Valley Drive
Scotts 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 all or any part of the display screen
(even an area overlaId by tbe n otepad display) to
the notepad" ChlrlllS Petzold, PC MABAZINE
"SIDEKiCK desemes a place in every PC. ..
Barry Ray, PC WEEK

''SIDEKICK is by far the best we've seen. It is also
the least expensive; " Ron MansI/BId, ENTREPRENEUR
"If you use a Pc. get !:)1DEKICK. You '/I soon
become d ependent on it. .. JiffY Pournelle, BYTE
Copyright 1985 Borland International BI-1008
SideKick is a lr.tdcmark of B0r1and International, 111(',
IBM and PC·DOS are registered lC3demarks of International
8u..';ines.~ Macilines Corp.
Infowodd is 3 uademark of Popu lar Compuling, Inc. a subsidiary
uf o:P Communi<."arions, Inc.
~ord;;t.ar Is :1 registered ll"Jdcmark of Micropro Imemacional Corp.
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WHAT'S NEW

The Tiger-32 accommodates 2 megablJtes 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 spec ifications are
two RAM ports, parity error
checking, and 150-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 boa rd
uses PC-DOS 2.0 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 National 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-Logica's XENIX-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

,.. II

File

Edit

Format

Font

Directory

Graph

software-development
utilities with C and assembly
language, and communications, text-processing, insta llation, interfacing, and
test software.
Up to 2 megabytes of
RAM and a 32-bit floatingpoint mathematics unit are
optional. Software options
include remote user capability, BASIC. COBOL. FORTRAN, and Pascal.
The Tiger-32 with 512 K
bytes of RAM. a 6-MHz
NS320 16, and XENIX-32 is
82 495. With the NS32032,
it's 82795 . The mathematics
unit is 8425 at 10 MHz and
$27 5 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,

C Single-drive Macintosh is
an integrated spreadsheet
Database

.,

Special

Q

4,362
2,319
2,114
8,795

4,319
2,376
2,127
8,822

1,973
1,645
1,524
5,142

1,996
1,680
1,593
5,269

4,276

4,233

4,190

4,

program with graphics. datamanagement. and note keeping capabilities. The suggested retail price is 8295.
Crunch's spreadsheet gives
you a 250-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 Yl 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.

(continuedl

Sample multiwindow displalJ produced blJ CrunCh.
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ATTtNTION SiDEKICK USERS: SUPERKEY IS
SIDEKICK'S BEST COMPANION. GET SUPERKEY TODAY!

Borland's SuperKey'M
lets one powerful keystroke do
the work of hundreds and helps
keep your confidential files ...
confidential!
SUPERKEY TURNS 1,000 INTO 1/ Yes, SuperKey can

SUPERKEY KEEPS YOUR 'CONFIDENTIAL' FILES . ..
CONFIDENTIALI Time after time you've experi-

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-C"J . With SuperKey you
can tum those 7 keystrokes into 1.

enced 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 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!

SUPERKEY PROTECTS YOUR
WORK FROM INTRUDERS
WHILE YOU TAKE A BREAK.
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.

.) BORlAnD
•

INTERNATIONAL

4585 ScoIIs Valley Drive
ScoIIs Valley, CA 95066

(408) 438-8400 Telex: 172373
Inquiry 59 for End-Users. Inquiry 60 for DEALERS ONLY.

THE CRITICS' CHOICE
"While 11UlSt people only talk about low-cost

personal computer soJtware, Borland bas been
doing something about it And Borland provides
good technical support as part oj the price...
J. .
& I'I1II Fflllftrpr. IfIIII/t:ItH "1IIIIIIII111

""tt."

"Whal I think the computer industry is beaded
for: well-documented, standard, plenty of good
fealUTes, and a reasonable price. ..
Jury ,.""",,11. BYTE
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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 3 Yl -inch
floppy-disk drive. a 73-key
keyboard. 64K bytes of
RAM. and an 80-columndisplay capability. The MSX
Express will sell for $595.
Spectravideo's Bondwell
34 and 36 are 16-bit desktop computers that are compatible with the IBM Personal Computer. The 2561<byte Spectravideo Bondwell
34 comes with dual 5 ~-inch
double-sided double-density
floppy-disk drives. an 80colu mn monochrome-monitor interface. and a
Centronics-type parallel interface. GW-BASIC and MSom; are bundled with this
system. The planned release
date is in October. and the
suggested retail price will be
$1795.
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-di sk unit. It.
too. is schedu led for an October release. The Spectravideo Bondwell 36 will retail
for S2995.
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 Ylinch 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 softwa re
packages come with this
computer: WordStar. ReportStar. CalcStar. MailMerge.
DataStar. and Scheduler
Plus. Options include an external 3 Yl -inch disk drive
and a carryi ng case. The
Spectravideo Bondwell 2
should retail for less than
$1000 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 3 I softwareprogrammable function keys
and a trackball cursor controller. The Spectravideo
Bondwell 22 comes with a
pair of floppy-di sk drives. a
hard-disk interface. a rea ltime clock. two RS-232C
ports. a Centronics-type
parallel interface. and a
daisy-wheel printer.
This system's word-p rocessi ng 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.
ca lendar. and rem inder 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

T

he BT/AT from Basic
Time is compatible with
hardware and softwa re 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 seria l
and two parallel ports. Its
monochrome graphics
adapter card is compatible
with the Hercules card. and

the display resolution is 720
by 348 pixels. The BT/AT's
12-inch green mon itor 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 $4495. Contact Basic Time. Building 52.
3350 Scott Blvd .. Santa
Clara. CA 95054. (408)
727-0877.
Inquiry 610.

Programmable
Logic Chips
ltera'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
$2500 software/hardware
combination that attaches to
an IBM Pc. You can erase
the EP310 with an ultraviolet
eraser.
The EP310 chips cost
SI1.79 in 100-unit quantities.
Contact Altera Corp .. 3525
Monroe St.. Santa Clara. CA
95051. (408) 984-2800.

A
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Speed,
Borland's Turbo

Price.
Fami

The industry standard. With more than 250,000 users worldwide 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 10 use!
Jeff Ouniemann, PC Magazine: "Language deal 01 the century . .. Turbo Pascal: It introduces a new
programming environment and runs like magic."
Oave Garland, Popular Compullng: "Most Pascal compilers barely fit on a disk, but Turbo Pascal packs an editor, compiler, linker,
and run-time IilYary into jusf 29K bytes 01 random-access memory."
Jerry Pournelle, BYTE: "What I think Ihe computer industry is headed lor: well documented. standard, plenty 01 good leatures,
and a reasonable price."

Portability. Turbo Pascal is available today for most computers running PC DDS, MS DDS, CPIM 80 or CPIM 86. A XENIX verison of Turbo
Pascal will soon be announced, and before the end of the year, Turbo Pascal will be ru nning on most 68000 based microcomputers.

High resolution monochrome graphics for the IBM PC and the Zenith 100 computers
Dazzling graphics and painless windows. The Turbo Graphix Toolbox will give even a beginning programmer
Ihe expert's edge. It's a complete library of Pascal procedures Ihat include:
-Full graphics window management.
- Tools that will allow you to draw and hatch pie charts, bar charts, circles, reclangles and a full range of geometric shapes.
-Procedures that will save and restore graphic images 10 and from disk.
-Functions that will allow you to precisely plot curves.
-Tools Ihat will allow you to create animation or solve those difficult curve fitting problems.
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. Besl of all, these functions and procedures come complete
with commented source code on disk ready to compi~!

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

It conlains: Turbo-Access , a powerful implementation of the state-of-the-art B+tree ISAM
technique; Turbo-Sort, a super efficient implementation of the fastest data sorting algorithm, "Quicksort on disk". And much more.

Jerry Pournel/e, BYTE: "The tools include a B+tree search and a sorting system; I've seen stuff like this, but not
as well thought out. sell for hundreds of dollars."

Remember, no royaltiesl

From Start to Finish 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 wi th Pascal or anolher
programming language. Turbo Tutor will take you step by step
through topics like data structures and pointers. If you 're an expert,
you 'll love 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 compile. Turbo Tutor might be
the only reference on Pascal and programming you'll ever need .

$34.95

BORlAnD
INTERNATIONAL

sonware's Newest Direction

4585 Scotts Valley Drive
Scotts Valley. CA 95066
TELEX 172373

Inquiry 61 for End-Users, Inquiry 62 for DEALERS ONLY_
Turbo Pascal is a rog(stered trademark olBortil{ld International, Illc.
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Conducted by Steve Ciarcia
BIBLICAL SPEECH SYNTHESIZER
Dear Steve.
Being interested in the teaching o f
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
th at could be used or adapted for thi s
purpose?
G. KAVE
Paxton. IL

ty. Scottsdale Systems states that the MBC
555 will run many programs written for the
IBM Pc. while Nati onal Computer Products says the MBC will run all software currently available fo r the Pc. What is the
truth?
Second. does the Sanyo have IBM PCcompatible slots?
SIGNOR SHAFI K

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
The Microvox text-to-speech syntheand word-processing packages. including
sizer will serve your purpose with some
dBASE II. Bottom Line Strategist. and
Financial Planner from Ash ton-Th te;
additional software. The controlling computer needs a small program to read a
Volkswriter from Lifetree; Type Faces
line or phrase from the disk. send it to
from Alpha Software; and Perfect Filer
and Calc from Perfect Software. Three of
the Microvox. wait for the designated
time while the phrase is spoken. and then
the programs listed in the magazine reprint it to the screen. This is a simple job
quire double-sided drives. which are not
yet available.
for the computer. and the Microvox will
speak the line as it is received.
Generally. any IBM PC program that
uses only MS-DOS functions can be exThe problem with this concept is that
.the text-to-speech algorithm does not pected to run on the Sanyo. but prol'tandle all pronunciations adequately.
grams that use IBM PC hardware-specific
This could be handled with a little extra
functions or interrupts defined in the IBM
PC ROM BIOS probably won·t. Unfortuwork by editing the text to correct the
nately. there isn't any way to tell which
improper pronunciations. using the
methods described in my October 1982
programs will run except to try them .
An example of the incompatibility is
Circuit Cellar article.
A more sophisticated system was dethat the versions of the Information
scribed in the article "Three Tiered SoftUnlimited Software Easy-series programs
ware and VLSI Aid Developmental Sysbundled with the machine won 't run on
even though the same prothe IBM
tem to Read Text Aloud" by Edward
grams are available in IBM PC and MSBruckert. Martin Minow. and Walter
Tetschner in the April 21 . 1983. issue of DOS versions.
The Sanyo BASIC is somewhat different
Electronics magazine. This system uses
from both the IBM and generic versions
basically the same conversion algorithm
as the Microvox. but it has more memory. of Microsoft BASIC. IBM BASIC programs
a faster processor (MC68000). and tests will run when none of the IBM hardwareagainst more rules. Write to Digital Equip- . specific BASIC instructions are used.
Lastly. the Sanyo does not have IBM
ment Corp. (HL2-I1EIO. 77 Reed Rd. .
PC-compatible expansion slots. but
Hudson. MA 01749) for information on
double-sided disk drives commonly used
availability and price.-Steve
in IBMs. like the TEAC 55B half-height
How ABOUT THE SANYO?
drives. apparently will work.-Steve
Dear ·Steve.
VICTOR SOFTWARE
I want to buy an IBM PC-compatible system. and the Sanyo MBC 55 5 looks very
Dea r Steve.
promising. I am having great problems
Thank you again for your reply to my letfinding out the extent o f the compatibiliter about Ukrainian word proceSSi ng. I

Pc.
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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 M ultiMate 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. P~ rhaps Victor will still
be able to come through.
Victor has come out with a special controller board that perm its the use of IBM
software. but it costs about S900. 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 still 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
7l.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 mechanically able to
read these disks. but the machine has a
completely different architecture from
the Apple /I series and would require
either an emulation program or special
hardware similar to the QuadLink board
available for the IBM pc.-Steve
CHEAP LONG DISTANCE
Dear Steve.
In search for a reliable high-speed li nk
for microcomputers. I read "Comm un ica(col1 til1ued)

© 1985 STEVEN A . CIARCIA . ALL RIGHTS RESERV ED.

Inquiry 262

ASK BYTE

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 S1.50 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.
AL VILLACRES

Quito. Ecuador
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
regular phone lines. See "AT&T Breaks
the Speed Barrier" in the September
1984 Computers and Electronics
magazine. No word on cost, but it may
be some time before inexpensive equipment is available.-Steve

FILE TRANSFERS
Dear Steve.
My problem is trying to swap data files
(mostly. but not entirely. WordStar) 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: Nul/-modem connections.
PIN

PIN

2
3

3
2

4
5

5
4
20
6

6
20

at present. I still have the Altos up and
running.
10HN W. IUECHTER
East Greenwich. RI
If you have RS-232 C 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 T1.
YOll can use the COPY command to copy
direcdy 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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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

Stat Pac 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 a standard IBM PC.

~-recast PI,.,.~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!

Call Now for Free Comprehensive Brochures

WALONICK ASSOCIATES
6500 Nicollet Ave. S., Minneapolis, MN 55423

(612) 866·9022

OSMOSIS ON THE OSBORNE 1

1·800·328·4907

Dear Steve,
I have installed an Osmosis doubledensity modification in my Osborne I.
Even after making the circuit-board
changes they recommend, 1still 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 CP/M & all Apple
systems. A $6,000 value for $295.

ROBERT

E.

FALKOSKI

Richland, WA

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

FREE! SuperCalc 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,

I
II

o
o

Send more information

o

Please send me Bottomline V for _ _ _ _ _ _ _ _ _ _ _ Spreadsheet

My check for $10 is enclosed. Please send me a (circle one) black and white/color
Demo for my IBM PC.
on the
for shipping and handling is enclosed.

Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Title _ _ _ _ _ __
Company
Phone _ _ _ _ __
Street _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

~.ity.

State

~to : I LAR Systems, Inc. ·
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computer. My check for $295 plus $5
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1300 Dove St., Suite 105 • Newport Beach, CA 9 = . . . J
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 doubJe-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 that they 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-SO . ROM APPLICATIONS
IBM PC/XT • APPLE" • CP/M-S6 • 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 CB6/PRO provides the power, portabili·
ty, and professional features you need to
develop sophisticated software for PC DOS, MS
DOS AND CP/M·B6 based microsystems. The
system also supports the generation of ROM
based software for BOBB/BOB6, 80186, and 802B6
processors. Options exist to cross develop ROM
code for 65xx, 80BO, BOB5, and ZBO processors.
Cross development systems are also available
that target most micro computers . Call for infor·
mation on AZTEC CB6/PRO support for XENIX
and TOPVIEW.
-

•

•
•
•

•

Utility to convert AZTEC object code or libraries to
Microsoft format. (Assembly + conversion takes
less than half the time as Microsoft's MASM to pta·
duce MS object)
Large memory models and sophisticated memory
management
Support products for graphics , DB , Screen, & .
ROMabie code + ROM support + separate code and
data + INTEL Hex Converter
Symbolic Debugger & Other Utilities
Full Screen Editor (like VI)
CROSS Compilers are available to APPLE fI , Macin·
tosh, CPIM·80, TRSDOS, COMMODORE C64, and
ROM based 65xx, and 8080lB085fZ80
Detailed Documentation

AZTEC C86/PRO·A T . . . . . . . . . . . . . .
. . . . . .. $500
(configured for IBM AT · opti ons for 8088/8086)
AZTEC C86/PRO·PC/XT . . . . . . . . . . . . . . . .
. . ... $500
(configured for IBM PC IXT . options for 80186(80286)
AZTEC C86/BAS includes C c ompiler (small model only),
8086 MACRO assembler, overlay linker, UNIX, MATH,
SCREEN, and GRAPHICS libra ries, debugger, and
editor.

CROSS COMPILERS
Cross Compilers for ROM , MS DOS, PC DOS, or CP/M·86
applications.

110.

Cross Compilers with PC DOS orCPIM·86 hosts are $750
for the first target and $500 for each additional target.
Targets : 65xx; CP /M·80 ; C64; 8080/80851Z80; Macintosh;
TRSDOS; 808618088180186180286; APPLE fl.

PROFESSIONAL - For professional features
AZTEC CB6/PRO is unparalleled.
•
•
•
•

Full C Compiler (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 l.x; DOS 2.x; DOS 3.x; screen 110; Graphics;
UNIX 110; STRING; simulated float; 8087 support;
MATH; ROM ; CP/M·86
Selecti on of 808818086, 80186, or 80286 code genera·
tlon to guarantee best choice for performance and
compatibility

VAX · > 8086180xxx cross .
.. . . $5000
PDp·ll . > 8086/80x xx cross . . ............ . .... $2000

AZTEC C68K
- for the Macintosh
For power, portability, and professional features
AZTEC C68K·c Is the finest C software development
system available for lhe 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 110 and utility routines, full access and
support of the Macintosh TOOLBOX routines , debug·
ging 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 C6BK·c requires a 12BK Macintosh,
and two disk drives (frugal developers can make
do with one drive). AZTEC C6BK supports the
512K Macintosh and hard disks.
AZTEC C68K·c (commerc ial system) . ............ $500
AZTEC C68K·p (personal system) .
. $199
AZTEC C68K·p to AZTEC C68K·c upgrad e . .... .. . . $310

MJ~NX
TRS 80 RADIO SHACK TRS DOS is a trademark of TANDY.
APPLE DOS MACINTOSH is a trademark of APPLE.
fnquiry 2 19

AZTEC C65
- for the APPLE fI
" ... The AZTEC C'system is one 01 the linest software
packages I have seen ... " NIBBLE reView, July 1984.
The only commercial C development system available
that runs native on the APPLE II + , IIc , and lie, the
AZTEC C65 development system includes a full floating
point C complier compatible with UNI X C and other
MAN X AZTEC C compilers, a 6502 relocating assem·
bier, a linkage editor, a library utility, a SHELL develop·
ment environment, a full screen editor, UNI X 110 and
utility subroutines, simple graphic s, and screen func ·
tions.
AZTEC C65 (Apple DOS 3.3) .
.$199
AZTEC C65/PRO (Apple DOS + ProDos) . . . . .. . .. . $350
(call for availability)

AZTEC C II/PRO
AZTEC C861BAS
... . $199
AZTEC C861BAS (CPIM·86) ...
. .. .. . . . . .. ... $199
AZTEC C86/BAS (DOS + CP/M·86) .
. ... $299
UPGRADE to AZTEC C861PRO . .. . .. . . • . ..•..... $310
C·TREE Database with source
. .. , ... , ..... $399
C·TREE Database (object) . . . . .
. . .. $149

AZTEC CB6/PRO 3.2 outper·
POWERFUL forms Lattice 2.1 on the DHRYSTONE
benchmark 2 to 1 for speed (17.B secs vs 37.1)
while using 65% less memory (5.Bk vs 14k). The
AZTEC CB6/PRO system also compiles in 10%
to 60% less time and supports fast, high volume

PORTABLE - MANX Software Systems pro·
vides real portability with a family of compatible
AZTEC C software development systems for PC
DOS, MS DOS, CP/M·B6, Macintosh, CP/M·BO,
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
CB6/PRO is compatible with UNIX and XENIX.

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

-

f or CPIM·80
The first member of the AZTEC C family was the
CPIM ·80 AZTEC C compiler. It is " the standard" com·
piler for development on CP/M·80. The system includes
the AZTEC C II C compiler, an 8080 assembler, a linkage
editor, an object librarian, a full library of UNI X 110 and
utility routines, CPIM·80 run lime 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
DRI 's SIDIZSID symbolic debugger, and more .
AZTEC C IIiPRO
.. ... . . .. ..... . $349
AZTECCIIIBAS ..
. ..... . ... .•... . . $199
C·TREE Database with source
. . ..... . .. . ... $399
C·TREE Database in AZTEC object form
. . . $149

AZTEC CSO
-

for TRSDOS (Radio Shack Model III & 4)

" I 've had a lot 01 experience with different C compilers,
but the Aztec
Compiler and Prolessional Develop·
ment System is the best I 've seen . " 80·Mi cro, Decem·
ber, 1984, John B. Harrell III

cao

This sytem has most of the feature s of AZTEC C II fo r
CPIM . It is perhaps the best soft ware development
system for the Radio Shack Model III and IV.
AZTEC C80 model 3 (no floating paint) ... . . ...... $149
AZTEC C80 model4 (full) .. ...... . . ...... .. .. ... $199
AZTEC C80lPRO (full for model3 and 4).
. $299
To o rd er or fo r inf orma ti on ca ll:

800·221·0440

(20 1) 530·7997 (NJ and ou tside U.S.A.). Or write : MA NX
SOFTWA RE SYSTEM S, 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 Technjcal Support
(Bug Busters) call : 201·530·6557
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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 T • 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 T • will format Apple CP/ M® and Apple DOS 3.3
disks. Leave your I BM and Apple computers where they are.
Simply bring your Apple disk to work and transfer yourfileto
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.
"NEW!" APPLE TURNOVER T • version 2.0 will read, write
and format PRO-DOS and Apple P-System Too .
See your dealer or call
for information :

r1ex
S1emS.lnc:.
Innovation in microcomputer products

(213) 938-0857
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 outline 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 I 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. Seria l or
parallel models available. Saves time and
frustration of plugging and unplugging
cables. No power required. Just plug into
your system. You'll wonder how you ever

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

DSS $42 00 *

XSS $5500 *

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

1-to""""..14 ~~E~

PLOnER
TERMIr.u\L

1-F.,;....1H~~RK

DSP $4900 *

Centronics Compatible

XSP $6900 *

~~PIIINTE.~

POB 582

~PRrNTER

'Shipped freight-collect. Add 54.00 per product
for postpaid delivery Checks. Visa and MasterCard

tJ~Pt

WEST~

~flC_

"The Interface Company"
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An excellent series of articles by loel
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 1984 BYTE, "Build the Power
liD 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.

accepted. Ouantity discounts available. AZ residents add 7%. Dealer inquiries invited.

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

1602) 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, Larry Bregoli .
Dick Sawyer. Robert Stek. and Jeannette Dojan.

'Now, it's easy t@"have' the IiBMAT that. you 'Want '
building Y9UF own from ADTEK's SERI,BS 2$6AT'"
patible, board-level kit. Choose from a complete
(chassis, motherboard, cables, disk controller, 'ke'vbcirujd
and enhancement boards) and add your own
tor and disk drives, Or buy just the parts you need
your project. Either way, all series 286AT products
.
hardware and software /\f compatible.
But you won't be on your own, The ADTEK
286tIT comes with illustrated, step by step """UU,"'''Jlp
that even a begiriner can follow. (Some basic
edge of electronics will be helpful.) With just a
simple household tools you can put your new
ter together in a Saturday afternoon. And you'll
confident about your SERIES 286AT' because
ADTEK product i·s protected by a full , one year
warranty.

.And amazingly

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

Advance to 4 Megabytes
When you need more than
2Mbytes, Quadmeg~AT adapts
with two Quadmeg~AT
Expansion Cards. Each packs
S12K or 1Mbyte extra RAM.

QUADMEG,ATTM

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.

Maximum Performance in
Minimum Space
Quadmeg-A T and Quadporr -A T fir
snugl)' side by side [0 deliver a powerful
4M b RAM and mL<iriple 110 expansion in jusr rwo AT expansion s/ors.

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
T wo Quadporr -A T.I give
your AT sysrem a [Ow l
of 2 parallel pores and
10 .Ierial pores . Add
peri/)hera l devices or
works[Q rions for rhe
ulrim are in PC -AT
performance.

/

Look for this seal. It's the
mark of dependability and
r.Jf..
performance from the
--'./.:""-:/ leader in microcomputer
~~"\Ci'I"I.IlY) enhancements.
' M

" )'\

IBM PC·A T is a rccistercd trademark of
Internatio na l Business Machines Corporatio n.
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EXPANDABILITY TO
THESMARTW&
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 lower
cost and with

a

built~in

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

Advanced Port Expansion
As your AT becomes the
of a high~performance
LAN or growing multi~
user, 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
2Mbyres. Expandable in SI2K
incremenrs. Split memory
mapp ing assigns 128K or 384K
to base memory.

Expansion Cards: Two cards
avai lable . Each comes with
S12Kor IMbyte RAM
installed.

Total RAM Capacity:
4Mbytes .

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

Quadport-AT: Port expansion
with I Centronics parallel port
and I 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.

QU~QJ~.
Inquiry 293

1- -
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C·L·U·B·S & N·E·VV·S·L·E·T·T·E·R·S

• THE SILENT SPEAK
A quarterly newsletter about
electronic aids for the handicapped. Current Expressions.
contai ns letters written with
the aid of special computers
from victim s of otherwise
disabling diseases. Profiles.
a ca lendar of events. new
products. and advertisements all relate to easing
comm unication 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) 896-353 7 is free to all
personal computer users 24
hours a day at 300 or 1200
bps. General messages. electroni c 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 Med icine (FOCUSMD) and the Federation of
Computer Users in Dentistry
(FOCUS-DDS) are two separate organizations staffed by
qualified volunteers and run
by th e sa me nonprofit institution. Each group welcomes prospective health
professionals who use computers. The annual membership fee o f SI 00 for each
group incl udes a newsletter. .
Each group maintains a consu ltant registry for which applicants must pay an additionaI 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 SIO to attend. For locations and membership services. contact Specific
Technology Center. POB
15579. San Francisco. CA
94115. (415) 626-4600.
• ACTRIX IN ACTION
Actri x 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) 767-7 360.
• FRIENDS IN THE SE
People on the Southeast
AMIS bulletin-board service
are on line 24 hours a day
to answer questions about
Atari. Macintosh. and Radio
Shack computers. The BBS
at (704) 54 1-3306 carries
Newsoft news net. and plans
include a national usergroup listing. Contact
Southeast AMIS. POB 1041.
Matthews. NC 28106.
• TWO SYSTEMS GROUP
The benefits o f joining the
MicropolislVector Graphic
Users Group (MUG) include
a monthly newsletter. library
disks of public-domain CP/M
and MS-DOS software. and
directions fo r obtaining
parts. service. and commercia I software for Micropolis
drives and Vector Graphic
systems. The annual mem-

bership is S18. Contact Buzz
or Lynn Rudow. Micropolis/
Vector Graphic Users Group.
604 Springwood Circle.
Huntsville. AL 35803. (205)
881-1697.
• SIG FOR CP/M
The Wayne County CP/M
Support Group (WCCPMSG)
of Williamson. New York.
sponsors training programs
in CP/M appl ications software. Members' interests inc1ude BASIC programming.
databases. and word pro- .
cessing 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 1\.Jesday 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 add itional $6. Contact the
NCCUG. POB 6117 . Erie. PA
16512 . (814) 866-1625 for
the Erie chapter or 398-8146
for the Edinboro chapter.

CWBS & NEWSLETTERS is a forum for letting BYTE readers know wnat
is nappening in tne microcomputing communit!J. Empnasis is given to elec-

tronic bulletin-board services. club-sponsored classes. communit!J-nelp projects.
field trips. and otner activities. We will continue to list new clubs and newsletters. Allow at least four montns for !Jour club's mention to appear. Send information to BYTE. Clubs & Newsletters. POB 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
S20 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-instrumerit digital interface (MIDI)
and music/computing interfacing. An electronic library.
a database. and a newsletter. Tne IMA Bulletin. containing MIDI-related product
and news announcements
are included with IMA membership. Contact the Internationa I 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)

ircuit·Boarcl·Artwork Softw
for th
Engineer
ina Hu ry

For only $895, smARTWORK® lets o Easy to learn and operate, yet
capable of sophisticated
the design engineer create and
layouts
revise printed-circuit-board artwork on the IBM Personal Como Single-sided and double-sided
puter. You keep complete control
printed circuit boards up to
over your circuit-board artwork10 x 16 inches
from start to finish .
o Multicolor or black-and-white
Forget the tedium of taping it
display
yourself or waiting for a technician, draftsman, or the CAD
System Requirements:
department to get to your project. o IBM Personal Computer, XT, or
smARTWORK® is the only lowAT with 256K RAM , 2 disk drives,
cost printed-circuit-board artwork
and DOS Version 2.0 or later
editor with all these advantages:
o IBM Color/ Graphics Adapter
with RGB color or black-ando Complete interactive control
white monitor
over placement and routing
o
IBM Graphics Printer or Epson
o Quick correction and revision
FX/ MX/ RX series dot-matrix
o Production-quality 2X artwork
printer
from a pen-and-ink plotter
o Houston Instrument DMP-41
pen-and-ink plotter
o Prototype-quality 2X artwork
from a dot-matrix printer
o Optional Microsoft Mouse

The Smart Buy
At $895, smARTWORK® is proven,
convenient, fast, and a sound
value. Call us today. And put it to
work for yourself next week.

Wintek Corporation
Inquiry 380
1801 South Street
Lafayette, IN 47904-2993
Telephone: (317) 742-8428
Telex: 70-9079 WINTEK CORP UD
In Europe contact: RIVA Terminals Limited,
Woking, Surrey GU21 5JY ENGLAND,
Telephone: 04862-71001 , Telex: 859502
"smARTWORK :' 'Wintek" and the Wintek logo are
registered trademarks of Wintek Corporation.

hy did a;Uilc lime ™
and fJU8,.'TM - two of the
largest and most reSDec:teOI
distributors of Quality IBM
PO peripherlals - both
license the ALR Challeng
as their PC AT
"-----n..._~~~ multifunction card?

CLUBS & NEWSLETTERS

tained . and a newsletter contains members' contributions. product reviews. and
programming ideas. Con't act
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 inform ation. contact
Gary Smith . POB 7668 . Little
Rock. AR 72217 . (501)
227-7817 .
• 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 prod uced for
users of the IBM-compatible
Kaypro. Membership in
SIG-16 is $ 15 a yea r: membership in People's Computer (NATKUG) is $12 annually. Contact Steven
Bender. People's Computer
(NATKUG). POB 28360.
Queens Village. NY 1142 8.
(212) 776~29 09 .
. • 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 $24 annual
membership entitles you to
receive both the Otrona
monthly newsletter and one
other BCS newsletter. Contact the Boston Otrona User
Group. 1 Center Plaza.
Boston .. MA 02108 .

Research, Inc.
Suite B, Tustin, CA 92680
(714) 832·7808
bale lime and Quble' are reglatered trademarks of Basic
Time, Ino., AST la • registered trademark of AST Research, Inc.
VSpool copyright of Rlmos Systems.
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Inquiry 19 for End-Users.
Inquiry 20 for DEALERS ONLY.

• 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 o f the month

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. 1ektronix Inc ..
POB 500. MS 50-454.
Beaveroton. 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 563 10. (612)
356-7402 .
• A WORD EVERY
QUARTER-A word-processing newsletter. The Quarterl!:!
Report. is devoted to the
latest in word processors.
issues for businesses concerning word processing.
and research information .
The introductory subscription Tate is $30 a year. Contact The Quarteri!:! Report. POB
1060. Mercer Island. WA
98040 . •
Inquiry 14 _

In the 92 seconds it
find any file you need

//I/I/llIllllllllllllllillllll""'"

111111\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Ampex 20 MB hard disk with 25 MB tape backup,
'·PC Megastore is a trademark of Ampex Corporation 'IBM -PC is trademark of International Business Machines. t Apple II and IIe are trademarks of Apple Computer.
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takes to read this ad,
on our 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. (3 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 IIef because all the files
you need-both current and archive-will always be right where you need them.
G) Just a keystroke away.
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 fac4 our 45 megabytes of
available storage cost about half the price per MB of other hard disks.) So consider
your time, money and convenience.
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. (j)Then in no time at all, YOU'llAM
make up for the 92 seconds you spent reading this ad.

0

0

PEX

Ampex Corporation' One of The Signal Companies

t

'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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THE AT&T PC.

THE COMPUTER WITH
THE FUTURE BUILT IN.

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 AT&T.
And the AT&T PC, the computer with
the future built in.
For more information, 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.

ATlaT
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 II/He
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
ILLUSTRATED BY JA MES ENDICOTT

of physically compatible
and affordable computer
J
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
!

(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 gatl:1ered 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 exampl~, 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, Tandy, 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, 1120 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 f(x 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 practicallevel :' 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 I. 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 1960s 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.
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At $699, you'll not find more modem for
the money. If you prefer an internal
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MlcrvUnft2400'" computers, our new Microlink 2400'N
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
BottolllofOlluier
the best modem on the market. Now, it's ready. Once
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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 com. puter graphics.
THE IMAGE

Part " 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 1600 BPI. Allows direct tape access
under any language supported by DOS 2.0 (A Telebyte exclusive)
(800)835-3298

TELEBUrE

(516)423-3232
TECHN OLOGY INC. TWX510·226·0449
270 E. Pulaski Road Green lawn, NY 11740 A Public Company
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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.
(co~ti~ued)
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As a programmer,
you're already respected.

With better-loo

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.

SDFTWAAE
BDTTlUl[3
CDmPArl't'

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 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 IDM PC, XT, PCjr, PC AT or
100% compatible, 128K, DOS, one 320K disk drive
and any 80-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.

a

Try it FREE for 30 days!
Here's a no-risk offer. Order now and
you'D also get a fuD 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 caU 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 113 7 8.
(718) 458·3700. If we're shipping to a NYS address, please add 8Y4% sales tax.
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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.
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PASCAL APPLICATIONS FOR THE SCIENCES
Reviewed by Steven H. Rogers
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.
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Uses new Intel 8203· 1 LSI Memory
Controller.
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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.
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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,
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C.O.D. We accept Visa and MasterCard. Texas Res. add 5-1 / 8% Tax. Foreign orders
(except Canada) add 20% P & H . Orders over $50 add 8se for Insurance.

Inquiry . 12 3

JULY 1985 " BY T E

71

WE'RE BUILDING A
NETWORK FOR SALES,
NO ONE BACKS IT UP LIKE WE DO.
From first-time user to 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 retai I 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
it on 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

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
intheU.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.
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NATIONAL REFERRAL
SERVICE AND SUPPORT.
Computers

Multifunction Boards

LEADING EDGE Complete systems. FROM $1495
AT&T Color and Mono systems . In stock!!
.,....,_ _ -=..,.---=-=-=.,...,...,.Call for Low, Low Price!

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

COMPUTER SPECIAL OF THE MONTH!
_ __ __ _ _ CALL FOR DETAILSI

Networking/Protocol
Conversion
SNA&BISYNC3780, 5251 Mod 12&Mod II, 3274,
3278. ==-=:---c::-=;:-;-;:=-:::::-:-:c::-- -- - PC TURBO 186 by ORCHID, 80186 coprocessor
board .
$599
IRMA Complete line.
FROM $799
FORTEGRAPH for IRMA, upgrades IRMA to 3279
S3G graphics.=-_ _ _ --:-:--,,-_----::=-o~-=-=c=-=PCnet ORCHID's new complete line. _ FROM $299
TECH LAND SYSTEMS Blue Lynx 5251 Mod 12 &
3276 Emulators and 3270 Keyboards. _ _ _ __

Printers & Plotters
We have thousands in stock.

PRINTER SPECIAL OF THE MONTH!
_ _ _ _ __ _ CALLFOR DETAILS!
HOUSTON INSTRUMENTS Plotters &
Digitizers. ____ _ __ __ _ _ __

Dot Matrix
EPSON FX80 Plusl100 Plus. ,_ _ _ _ _ _ __
EPSON LX801100, RX801100. _ __ __ __
EPSON LQ1500. ;---;-,---_ _ _ __ __
EPSON JX80, color printer. _ _ _--,,-,....---,,-~~
COM REX 420. 400 cps. Epson compatible. _$1795
OKIDATA 192 & 193, ML84, Pacemark 2410. _CALL
OKIDATA Color printers. Complete line. _ -=-,....--,
TOSHIBA P·351 & 1340. _ _ _New Low Prices!
TEXAS INSTRUMENTS 855, 865 & 850XL.
_ _ _ _ _ _ _ _ _ _ _ FROM$729

THE BOARD SPECIAL OF THE MONTH!
~~.,..,..,...,........".".-_ _
CALL FOR DETAILS
SIX PACK 64-384K, multifunc. - - - --o--C7
MPII RAMboards, for PC & PC compatibles. _ CALL
I/O MINNIE, I/O shortboard for Portable & AT. _ _
ADVANTAGE 128K·3Mb, expansion for AT. _ CALL
QUAD RAM QUADBOARD, 64-384K,
multifunction.
$259
TECMAR CAPTAIN, 0·384K multifunc. _ _ $185
TALLTREEJ·RAM II, III, IV. _ _ New Low PrIce!
STB RIO GRANDE & GRANDE BYTE, Expansion for
AT, 128K.
FROM $259

Graphic Cards
PREVIEW Monochrome graphics. Hercul es
look·alike for less,
CALL
HERCULES Mono & color graphics cards. _ _ _
TECMAR Graphics Master, HiRes color & mono
supports Lotus.
$ 459
QUADRAM Quadco/or I & II, color cards . ...,.-:_ __
PARADISE SYSTEM Multi·display or Modular
Graphics Cards, color & mono, par. port.
~~~~~~~~~__~ FROM$249
SIGMA Color 400, HiRes color board .
_ _ _ _ _ _ _ _ _ __ New Low PrIce!

Software
SOFTWARE SPECIAL OFTHE MONTH I
_ _ _ _ __ _ CALLFOR DETAILS

Accounting
SORCIMIIUS Complete line including windows.
~~--=-_,.---,---,-_ _,--- FROM $289/EA.
CYMA Complete business series. _ _ _ __ _

Letter Quality

Spreadsheets & Integrated
Packages

NEC Spinwriters 2050, 3550, 8850. New Low Price!
JUK1 610016300.
$419/$749
COM REX CR II E, CR III & CR IV _ _ _ _=-:-:,.,-

ASHTON·TATEFramework. _.,....,..._ __ __
MICROSOFT MultiPlan, w/templates . ---,_-=--:-~
SORCIM SuperCalc 3, verso2.0. _ New Low PrIce!

DIABLO New LQ printers.
CALL
We carry a full range of form handling options.

Floppy Disk Drives
TANDON TM 100-2, OOIDS, 360K.
-:-:::,.-:-:':==-==""""'====-= New Low, Low Price!
1/2 HEIGHT DISK DRIVES From SHUGART,
MITSUBISHI, TEAC. PC, XT & AT compoFROM $119

!SPECIAL! Two 1/2 HEIGHT DRIVES, "V"
$229

c~bles & brackets

Hard Discs
Micro Mart carries all the major brands. If you don't
see it- ask for it.
PEACHTREE TECHNOLOGIES P·l0, 20, 30 & 50,
int. & ext. For your PC, XT, AT, AT&T, COMPAQ or
others .
FROM $695
PEACHTREE TECHNOLOGIES, New 1/2 Height
tape and Winchester back·up system. _ _ _ __
SYSGEN 10 & 20 Meg w/streamertape.
==-==:-:-:--_::-:;:-;-:-:::- NEW MODELS-CALL!
SYSGEN Image & Quicktile, streamer tape back·up
for your IBM XT & AT.
New Low Price!
BERNOULLI 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!1
INTEL 8087, 80287 High speed coproc.
"::"":Cc:=-::-::-::===;------=--,,-~_ FROM $129
64K RAMCHIPS. _ _ _ Call For Market Price
256K RAMCHIPS. _ _ _ Call For Market Price
128K PIGGY·BACK Chips for your AT.
_ _ _ _ _ _ _ __ Call For Market Price

Inquiry 235

Enhancements & Utilities
FOX & GELLER Complete line of enhancements for
dBase 11, 111 & Rbase 4000. _ __ _ _ _~NORTON Utilities 3.0.
$69
ROSESOFT ProKey 3. O.
$89
CENTRAL POINT SOFTWARE Copy II PC _ $35
ATI Training.
$55
SOFTSTYLE Set FX + and Printworks. Printer
control pkgs. _ _ __ _ _ _ __ _ _~
SIDEWAYS Inverts printout. _ ..,.,-_ _ __ $45
BORLAND SideKick and SuperKey. _ __ .....,,~
LIVING VIDEO TEXT Think Tank.
$125

Compliers & Language Tools
LATTICE C·Compilers . .."...._ _ _ __ _ $299
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.
ZsoftPC Paint Brush, mouse driven graphics. _ $95
DECISION RESOURCES ChartMasterl

Sign·Masterpkgs._____ _ _ _ _ _ _

MICROPRO ChartStar. _ _ _ _ _ _ _ _ _
MICROSOFT Chart. _ _ _ __ __ _ __

Communications
MICROSTUF CROSSTALK XVI. Latest version . $99

HAYESSMARTCOM II. _ _ __ _ _ _ __

Word Processors
MULTIMATE w/Spelling checker & tutorial.
= -==7-:-_ _ .,-_ _ _ _ ___ Low Price
SAMNA + word processor. _ _ __ _ _ __
MICROSOFT Word. New Version .
L1FETREE Volkswriter Deluxe. _ =--=--=--=--=--_-_--=
$"'
16=9
SSI WordPerfect. New version . ,..---;-:,..-,_ _ __
MICROPRO WordStar Professional Series.
_ _ _ _ _ _ _ __ _ _
NewLow Price

Office & Project Planning
HARVARD Total Project Manager. _ _ $299
SORCIM/IUS Super Project. _ _ _ _ _ _
MICROSOFT Project. _ _ __ _ _ _

Data Base Managers
Call for our unadvertised Data Bases.
MICRORIM 4000 or 6000, Report Writer & Clout
options.
New low price!
WARNER SOFTWARE The desk organizer. _ $145
ASHTON·TATE dBase II & III. AT compatible. _ _
MICROSTUF Infoscope. _ _ _ _ __ __ _

Modems
HAYES Smartmodem 300, 1200, 1200B & 2400. The
best stock in the U.S.
CALL
PROMETHEUS Modems. -=--:--=-=__.,,----=-~
VEN·TEL 1200 BAUD Half Card wi Crosstalk . _$419
POPCOM Popcom, int. & ext. w/voice and data
communications. _ _ _ __ _ _ _ __ _

Miscellaneous
DYSAN DISKETTES PC, XT, & AT compatible.
GUARANTEED LOWEST PRICE IN THE U.S.
"",,~=-oc==~~~_ _ --,-....,...-,-_CALL!
MOUSE SYSTEMS PC Mouse, optical w/software. _
MICROSOFT MOUSE Bus or serial mechanical
mouse ..= =:;;-::=:-;;-:=:;-;-;---,_-;--;--=:--""7'7
KEYTRONICS 5150& 5151. Keyboards for PC and Jr.
KENSINGTON MICROWARE Master Piece. _ $119
CURTIS Accessories . Pedestals, cables, etc. _ _
HAYES Mach II & Mach III Joysticks.
QUADRAM Microfazer. Printer buffe-,.:::C
S·'":'12:::8""K""",- ====~==~-,-________~FROM$129

TRIPPELITE Back·up power supply 200-1000 watts,
and ISOBAR surge protectors, 4 & S plug . ---=-=cc=
POLAROID Palette. _-,-_ _ _ __ $1345

Monitors and CRT's
PGS Max12 (El , Amber, Monochrome that also runs
New Special Prices
on color card .
PGSHX·12&SR·12, ColorRGB's .
New Special PrIces
QUADRAM Quadchrome, 690 Dot RGB. _ _ $429
QUADRAM Amberchrome. Amber monochrome.
$159
AMDEKCo/or300, 500, 600, 700, 710, 722. _ _ _
AMDEK 300N300G 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 .
CALL!

PC-Specialist
-- - - - -America's
--....====
- - - ----

---- -- .
---------------------------_
_----- _
_------~~.....-....

_

...
.

__

~

___

~

~

_

...
.

____ ~

_

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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DIM

BANCi~f.
LOWEST PRICES RNYWHEREI ANYTIMEI ANYPLACEI
THOUSANDS OF AVAILABLE ITEMS. CALL FOR COMPLETE PRICING.

IBM PC

IBM PC

IBM PC/ AT
$5559

Deluxe

Starter System

$2999

$2059

360K
1.2 Meg FI;rcples

20MB/2 drs/256K
Monocard/Paraliel
Monitor

2 drives. 256K.
Mono-Cord
Parallel/Monitor

2~~~'lla~rd

IBM PC / AT 8ASE ...... .. ........ CALL
IBM PC / AT ENHANCED ••• . ••• . ••• CALL

IBM PC / AT DAIVES / 80AADS • •. •• CALL
IBM XT ...................... . . . CRLL

IBM SOFTWAAE

NEC 1201 HI Res Green ........ 115.00
1260 Green .............. . .. 79.00

ASHTON TRTE Fram ework ..... 359.00
dBASE II .
. .......... 280.00
dBASE III ..... . .. . . ........ 369.00
ENERGRAPHICS • • • • ••• • •• •• 269.00
FOX & GELLER QUlckcode ..... 139.00
dGra"h ................... 149.00
ASCII PRO Comm Softwar. • • • •• 99.00
In·Houl. Accountant •• ••• • •••• 99.00
Word hrf.ct ••••• • • • •• •••• 249.00
MICROPRO Wordstar ........ 249.00
2000 .................... 269.00
Professional
.. 359.00
MICROSOFT Word
... . 229.00
Multiplan .................. 139.00

~~~giliM Abase, 4000 ........ m:gg

MULTIMATE •• • ••••• • •• • • • • 269.00
PC Moul. WI Softw a re .
. ... 139.00 ·
PFS Write. File. Report . .
. 89.00
Proof. Access ... '. . . . .
. 79.00

IBM HARDWARE
AST Six Pack Plus 64K .

. ..... 259.00

~;~~~~~ 115MS . . .

. . . . 26~A~~

FRANKLIN TELECOM
10 Meg Harddlsk . . . . . . .
. . 659.00
HERCUlES Mono Graphics
... 316.00
Color Ca rd . . . . . . . . . . .
. .. 159.00
IBM Flop p ~ 1.2 Meg ............ CALL
::~~~1~rEeN~~ve . . . . . .. .. 539.00
10MB Winchester ............ 659.00
MOUSE SYSTEMS O ptical Mouse . 169.00
ORCHID Turb o ................ CALL
Pc Net Starter Kit ...... ........ CALL
QUADRAM Quadboard O·K
. . 219.00
Quad color 1 or Mlcrafazer 64K . 205.00
ST8 Alo plus 64K . . .
. . 245.00
Super Rio
.
. 255.00
Grat'hlX • II NEW ..
...
. 1145.00

~:~Dc;,r::~~l{lriJ~e

i6~~~

TEAC 55B .................. 119.00

=rlg~~~Re~~T, 'oRCHiD, 'PAIi~~rs~?

TITAN AND OTHERS

MODEMS
ANCHOR Mark X .
109.00
Mark XII .. .. . .. .. .
.. .. 239.00
Volksmodem 1200
... 199.00
HAYES 1200
... 395.00
200B
.. 349.00
2400
.............. CALL
Mlcromoden /Ie .......... . .. 219.00
PROMETHEUS Promodem 1200 .308.00
120 0B W/ Software ..... . ... 289.00
Promoden 1200B . . . .
. .. 259.00
Promoden 1200A . . . . . .
. .. 329.00
Promoden Mac Pac Kit . .
. ... 111 .00
WE SUPPORT THESE FINE SYSTEMS:

MONITORS
AMDEX 30 0 . . . .
. . 129.00
. ............ 145.00
300A . . . .
310A . . .
. ... . ..... ... 169.00

~~l~~E~omrf~~\:p~~s ~i~2dlo .. :~;:gg
SR·1 2 . ..... . .....
. 625.00
MAX·12 ...... ............. 189.00
TRXAN 121 /122 . ............. 149.00
420 (RGB) ....... . ......... 439.00
41S (AGB) ........ . ........ 489.00
PANASONIC OT·S101 Composite .. 199.00
gt~1~6cig ~~.?~&~s~t~~olor.

m:gg

••
OT·M140 14" AGB Color ....... 489.00

PRINTERS
8ROTHER HR·10 .............. CRll
HA·15 ..
. ... 353.00
HA·25 .
. .. 599.00
HA·35 . . .
. ......• ... ... 599.00
2024LQ . . . .
. 915.00
Twlnwrlter . . . . . .
. .... CALL
EPSON RX·80 FIT
... 329.00
FX·80 + ................... 389.00
FX·100 +
. 595.00
LQ1500 . . . . .
. . CALL
NEC2030 . ..
. .... 659.00
2050 .. ..
. 699.00
3530 . . . .
. 11 39.00
3550 . . . . . . . . . . .
. 1449.00
.. 244.00
OKIDATA ML 182P
MLl92P
..... . . . ..... 410.00
MLl93P . . . . . . . .
569.00
PANASONIC 1091. ............. CALL
STAR MICRONICS ••• •••••• • •• • CALL
TOSHI8A . ... . . .. . . ........ . CALL

APPLE PRODUCTS
APPLIED ENGR M e~a Ram ...... CALL

:m:~O"',fKstl~l.e• •r~v.e. : : : : : : : ~~~:gg

APPLEMOUSE II • •••••••••••• 129.00
APRICORN Serial . . . . . . . .. . .. 69.00
80col/64 /Ie only . . . . . . .. . .. 99.00
Grarhlcs Card . . . . . . . . . ..
.. 79.00

i:::gg

~SA~II~i~5~St :.r~~~~lonal .' .. '.
Harddrlve ....... . ........ ... CALL
MACINTOSH Soft ware Jazz ...... CALL
MICROSOFT Softcard II ........ J!l!9.00
Multl·plan /Ie & Mac. . . . . . .. . 129.00
BaSic (Mac) . . ..... ......... 109.00
THE DESK bAGANIZER (Mac) ... 133.00
MICRO SCI A2 drive I Ie ....... 169.00
/Ie drive ........... .. .... 169.00

:::gg

~::T~M~Sc~~~R~~~ck • • . .. •
TERC I Ie drive . .
. .. 169.00
Titan Accelerator
. 239.00
VIDEX Ultra term .
179.00
Vlde oterm ......... ..... ... 159.00
WESPER GraphiCS Interface ..... 69.00
Buffered GraphiCS Interface .... 139.00
APAICORN (lifetime Warranty)
Super Serial Imager . . ........ 99.00

~O"to7~~~~~Jkace
Extend It 64K .

:::gg

••.•••••••••
. . 89.00

Appla, Compaq, 18M, and many more.

BOOK REVIEWS

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 .
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. Beca use 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
inform atio n that you need to go exploring on your own .

Steven H. Rogers (108 Brook Lane. Midwest Cit~, OK 73130) flies
F-4s for the USAF Reserves when not occupied as a graduate student
in industrial engineering.

TELEX #550'7571 ANSWER BACK-COMPUl'ERBAN'K UD

lEl

O

TM.,

Orders Only

800/332;!!!!f

COMPUTERBANC

16783 Beach Blvd., Huntington ~ach, CA. 92647
714/841-6160

~~~I:t~~:~!r:~~~:ie~l:v~r~:~~~~~~:e~:~~~s~~~~~: ce~~~~~~~~ ~~o~~~~:,~ ~:~~!~rre~~r:so~~,i

be subject to 0 10 % restocking fee . for prepold orders. tnere win be 0 3% shipping charge; 5% for UPS Blue
label; SS.OO minimum: 011 orders outside U.S.A. at IS"'. shipping . Collfornlo reSidents odd 6% sales tox.
Prices subject to chonge without notice .
©Copyrlght 1985 COMPUTEABANC. All Rights Reserved
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Inquiry 103

ASSEMBLY COOKBOOK
FOR THE APPLE II/lIe
Reviewed by Roger Cox

M

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
(continu edl

Mark Williams knows that
programmers are like everyone
else: you tend to put your pants
on one leg at a time.
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 a big help.
csd lets you debug like a
human being-in C, not assembler-looking right at your code
through the csdwindow, 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 a time,
continue to the nexftracepoint,
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 C Programming 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. A full 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

SORT
EXECUTION TIME (SECONOS)

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 in formation on these benchmarks
available from Mark Williams Company
upon request.
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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
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Three .more firsts
- . from'the pepple who
inventeCl the wheel.
,

.1..

-

•

From day one, Xerox and Diablo
have been known as the two best
names in daisywheel printers. And
now there are three more in the
Xerox line to choose from.
The Xerox Advantage D-25
Diablo printer turns out letter quality documents quickly and quietly.
And it does all that for the price of
"..., a dot matrix printer.
. ,.
-.
At 80

c.p.s., the D-80IF is the fastest
daisywheel printer ever made by
Xerox. It has a built-in double bin
sheet feeder. As wellas
the capacity to handle up -:-;
to 16 computers at once.
,
And the D-36 spells
reliability. It averages 4,000 houts of
printing between maintenance calls.
But Xerox didn't stop there.
Each:of these new machines is
compatible with most computers
on the market, including the
ffiM-PC. And they're
all easy to use.

They're also a part of Team Xerox,so they can be serviced by the,
national Xerox service force and
authorized service loca... , '. .tions. acro~ the co,unify; t,'
Soif you're looking
I
, for the latest in daisyJ
Wheel prihting technology, go with 1
the people who've been in the busi- •
ness the longest Call 1;,800-833-2323,
ext 25, your local Xerox office, an
authorizeq Diablo or xerox dealer
or send your business card to Xerox
Corporation, Dept 25192, p.o.
Box 24; ROCHester, NY 14692.

III
' .' '.
•

For more information from Xerox,
Circle 382
'on the Reader Service
card
,
",,
v "'"
•
c~~:,

Inquiry 158 for End-Users. Inquiry 159 for DEALERS ONLY.

BOOK REVIEWS
[
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KEYPATCHTM ·10 - A full travel mini-keyboard .
Plugs between keyboard connector and CPU .
Automatically activates NUM-LOCK placing your
IBMTM 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.
'
A
1331 E. Ed mger
ve.
Santa Ana, Calif. 92705
(714) 547-0880

IBM PC/XT ....... $84. 111
Compatibles· .. .. . $89. 111

'Zenith - ITT - Columbia - NCR
Leading Edge - Sperry · Desk Pro
PLEASE SPECIFY SYSTEM(Ca l Res. Add 'S% Sales Tax)
Visa . Master Card . Check. Money Order
'·Patents Pending
Plus $:250 Shipping
KEVPA r CH'· is a trademark of Genest Tec hnologies. Inc .
IBM'· is a trademark of International Business Machines Corp.

-

What IBMTM
left out ...
The Enhancer offers:
• BIOS Enhancer reduce's eye-strain with flicker-free scroll" adiustable rate of display. touch a key to see textthat 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 3.6%. Foreign orders plea58 Inquire.
IBM'· is a reglslerod trademark 01 IBM Corp

write efficient assembly-language code. Assembly Cookbook
for the Apple II/lie is written for people who want to learn
assembly-language skills and some of the tricks specific
to the Apple itself.
As "cookbook" implies, Don Lancaster approaches his
sub ject 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 baok 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 pseuda opcode, operand, and comment fields. Lancaster uses
Apple's EDASM assembler (from Apple's DOS Toal 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
operatian codes. he daes offer a clear. concise review of
the chip's addressing modes along with suggestians to
help eliminate confusion when specifying a particular address mode. The book was released just before the announcement of the Apple IIc and. unfortunately. does nat
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 cade to improve
readability and maintainability. He suggests how to
organize equate and constant statements and the various
subroutines inta a large program. He then explores the
lcontinued)
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The Silver Foi' Trots
Through Lotus Like 1,2,3
The Sliver Fox Is nOf IOM·PC competlble yet if runs hundreds of MS·DOS programs Including
Lotus 1.2.3 . dOASE II. Multiplan. and even flight Simulator.
The Silver Fox does nOf have 10M compatible expansion slots bur you con economically odd
printers. serlol pons. modems. 10·40 Mb. hard disks. clock/colendar cords. RAM. joysticks. on

Power, Performance, and Price
Zorro is where it's AT

8087 co-processor. and more.
What makes the Silver Fox unique. however. Isn', whot you con add to It. but what comes
with II. Each Sliver Fox comes with on 6086 CPU, 256K of RAM. four video POrfS, and a printer
port. Plus you get more thon twice the 510rage of 0 standard PC. 1.6 Megobytes on duolS 1/4"
floppys. and the Fox will read and write to standard 160K. 320K. and 360K IOM·PC formats.
Standard equipment 0150 Indudes a bener keyboard , a 12" high resolution monitor with a
full 25x80 display, 9nd we bock each Sliver Fox with a one yeor limited warranty.
Were this not enough eoch Sliver Fox comes wfth the best free sohwore bundle In the
business Including: MS·DOS 2.11 / HAGEN· DOS 2.11 , DOS Tutor, Wordstar 3.3, Easy "'rirer. Spell.
Moll Trock, PC File
FllEOASE, CalcStar. gomes, graphics. urillries, and two OASIC languages.
Oecouse computer sales usually slow down during the summer we've given you an extra
Incentive to buy a Fox by lowering our prices. If you wonl to get the most for your computer
dollar, call our machine at 1·800·FORAFOX.leave your nome and address at the beep and
we'lI sand you a Sliver Fox booklet rhot will tell you how it can.
'

Our new Zarro AT systems g ive YOU: on 60266 CPU operating Of 0 quick 6 Mz .• eight
expansion slots. a clock/calendar with bottery backup. 01 .2 Megabyte 5 1/ 4" floppy disk drive ,

and IOM·AT camporlbiliry.

Zorro AT) olso come with 0 360K drive for PC/xr media compatibility and 512K of RAM.
features thor would cost you hundreds of dollors from big blue.
Zarro AT-20's feature a 20 Mb. Winchester drive from NEe. and you stili have room to odd 0
fourth drive or tope backup .
To be quire frank, we believe our ZOllO ATs ore built better. and we back each system w ith a
limited warranty for a full yeor. Our quality and features Invite comparison. our prices speak for
themselves.

m.

$1297
$1497

Hlah·o,erl,orn,ance . Xenix·bosed. multf·user systems from

The Bernoulli Box:

M

leaders In multi-user systems and applications

- Hard disk capacity 6nd performance
-P.emovable cartridge economy
_ Cartridge convenience - Flexible disk economy
- Winchester capacity
_Unparolieledrellability
10Mb
.......................
$1839
Mil
$2519
$1379

,

Fox Jr.t
8088-Dual 360K Drives
128K-Keyboard-Software

/

~

.

/j'-

Scottsdale Systems Ltd.
Star SG·1 0
.................. $236
Star SR·1 5 .... . ................. $599
EpsanFX·80+.. ~$141 off
LX-80 ...
....~Oolf
Okidata 182
$225
$374
Okldata 192
S329
Olympia NP ...
Panosonic 1091
$269
Citizen MSp·10
$295
Toshiba 1340
$579
Toshiba 351 .................... $1198

LETTER QUALITY
Olympla.RO ...................... $329
Jukl6100
S399
Jukl6300 ..............
$719
Sliver Reed 500
$299
$409
Sliver Reed 550
Sliver Reed 770
$724
Diablo ............
..... Call
NEC ............ ........ .......
.... Call
Dalsywriter 2000 .............. S824

HOUSTON INSTRUMENTS
DMP·29
DMP·40
DMP·41 ...............
other models

$1795
$745
S2340
...... Call

$899

617 N. Scottsdale Rood, Suite [3, Scottsdale, Arizona 85257

~(602)

941-5856 [ffi

Call 8-5 Mon.-Fri.
We participate In arbitration for business and customers through the Better
Dus[ness Bureau of Maricopa County.

TELEMARKETING ONLY, If you pion ra stop by please phone ahead. Prices listed are for
cosh . P.O : s from Fortune 1200 companies and universities wlrh good credit add 2% /

Mastercord ond Viso add 3% / Arizona residents add 6% soles rox / Shipping eXlro / All
Items are new with manufacturers warranty / Returned merchandise subject to 20%
restocking fee / Personal or company checks toke up to 3 weeks to cleor / No COO's or
APO·s. Trademorks, Sliver Fox. HAGEN·DOS, and Zono AT, Sconsdale Sysrems, l1d.,
Wordstar and CaleStor, Mlcropro International: MS· OOS. and Multiplan, Microsoft Corporation:

FILEOASE. EWDP Sofrware, Inc., dOASE II. Ashron·Tare, IOM·PC, IOM·PC DOS, and IOM·AT.
International Business Machines.

Qume
VT101 ...

Wyse 50

. 1296
1449

ADOS Vlew.

palnr 60 ........

1479

Volksmodem 12 .................. $199
Password
.... ...... Call
Prometheus .....
$315
Hayes 300/1200
..... $429

IS IT SICK TO
LOVE A PRINTER?
If you love your Okldota 92 or Epson FX80
don't read any further because the new
Olympia NP Is rated as foster. Is noticeably
quieter and has a near lener qUality mode
that Is much superior to anything in its price
closs.
Plus. unlike the Okldota or the Epson
the Olympia comes wfth adjustable tractor
feed (as well as friction feed) as standard
equpment. The fractor feed Is the " punch·
type" and the troIP has a tear bar so that It
works greot wllh continuous forms.
The NP uses .standard Epson type
ribbons. comes with the qUality thor has
mode Olympia worid leader in typewriters
and is backed by nationwide service.
To quote PC magazine, 'The (NC)
printer Is a sure thing If It falls into your price
range and even If It doesn't It may be
worth considering . . :.
!fyou're considering the purchase of on
Okldota, on Epson, or even a Toshiba. give
us a call and let us send you an actual print
sample from the OIumpla NP and additional
InfOfmotlon.
Because If you were fO buy on Epson
FX·80 or on Okldata 92 with tractors and a
cable for the lowest advenlsed prices, you
would pay about 550 more for on Inferfor
printer. Scottsdale Systems sells the Olympia
NP with a 10' shielded cable for a mere:

$344
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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 ~rror- 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

NY.

Cl I985 Sony Tape Sales Company. A diviSIon 01 Sony Corporalion of Amenca, Sony Orive. Park Ridge. New Jersey 07656. Sony is a reg\slered trademark 01 Sony Corporation. Vi'la)( IS a trademark of Sony Corporation.
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Inquiry 162

BOOK REVIEWS

ATTENTION
BERNOUlli BOXERS
Give your IOMEGA a Boot!
FiXT/B PLUS for
IBM AT, XT, PC and compatibles
FiXT IB PLUS gives you the utility of a bootable
hard disk while preserving the performance of

your Bernoulli Box.
You caR have it all
with FiXT/B PLUS!

Golden Bow Systems
$95-$UO .
Add $3 for shippingl
hand~ng
Ca~fomia

•

I

3368 Second Ave., Suite F
San Diego. CA 92103

residents add

(619) 298·9349

6' sales tax

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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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 techn iques 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
program s. 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 ro utines, soft switches, and other hardwarespecific memory locations.
Assembllj Cookbook for the Apple II/lie 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

SuperSoft

Diagnostics

Roger Cox (POB 45 . Pitkin . CO 81241) is a consulting engineer
specializing in computer tec finology and signal processing.
1985 PROGRAMMER'S MARKET
Reviewed by E. Francis Avila
riter's Digest Books has for many years p:oduced
popular gUides for writers and artists In many
fields. Like the annual Writer's Market. the 1985 Programmer's
Ma rket 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 Tfie 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.

W

GOOD NEWS AND BAD NEWS
The 1985 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. I 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 1985 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 matfiematics.

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 diagnostics 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 Diag_ nostics II for yourself and keep your system
in great shape_
Diagnostics II
(for all PC DOS, MS DOS, CP/ M-86, and
CP/ M-80 systems): $125
Call for pricing on customized versions.

TO ORDER CALL
800-762-6629
(in lIIinois 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 _(COD. orders also accepted)

Super&:Jft
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

Stable · Transporlable - Pubhc Domain - Tool s
You need two pnmary features in a software development package . . . a stahle operating
system and the ability to move programs easily and quickly 10 a variety of compulers .
MVP-FORTH gives you both these features and many ext'"s. This public domain producl
Includes an editor. FORTH assembler. tools. utilities and the vocabulary for the best seiling
book "Starting FORTH ". The Program mer's Kit provides a complete FORTH for a van ety of
compulers. Other MVp·FORTH producls wi ll Simplify the development of your applicati ons.

o APPLE by MM
o APPLE by MM.f . & G
o

ATARI ® val FORTH
ATARI by PNS. F.G. & X
C6 4 by HES Commodore
64 cartndge
\I~I/IO C64 wi th EXPE RT-2 IlY PS .
MVP.G.F & X
CP/ M by MM
o CP/ M by MM .
HP-75 by Cassady
HP-85 by l ange
IBM-PC by lM
\I~I/I O IBM-PC by MM
Macinlosh by MM

o
o
o

MVP Books · A Senes
O

Val. 1, All about FORTH by Haydon. MVP-FORTH glossary with cross references
to fig-FORTH. Starting FORTH. and FORTH-79 Stand"d. 2nd Ed .
$25
O
Val. 2, MVP-FORTH Assembly Source Code. Includes IBM-PC® .
CP/ M® . and APPLE ® hsling for kernel
$20
Vol. 3, Floating Poinl Glossary by Springer
$10
o
Vol. 4, E"perl System wilh source code by Park
$15
Vol. 5, File Managemenl System wilh Inlerrup t security by Moreton.
$25
o
Vol. 6, Experl Tutorial lor Volume 4 by M & L Derrck
$15
\I~I/I Vol. 7, FORTH GU/oE. 10 MVP-FORTH by Haydon
$20

o

o
o
o
o

St 00
$180
$60
$90

0 Timex by HW. cassette
0 T/ S 1000/ lX-81
$25
0 2068
$30
0 Z80 by lM
$100
8086/ 88 by LM
$100
[I 68000 by l M
$250
[ I VIC FORTH by HES. VIC20
Cartridge
$40
0 Extensions for lM SpeCify IBM. l80. or
8086
0 Software Floating Pain I
$100
0 8087 Support (IBM-PC or 8086) $100
0 951 1 Support (l80 or 8086)
$100
0 Color Graphics (Z80 or 8086) $100
0 Data Base Management
$200

o

$40
$99
S100
$140
$150
S90
$1 00
$125
$125

o
o

MVP-FORTH Software - A Transportable FORTH

o

Key to
HW
lM
MM
PNS
PS

Vendors:
Hawg Wild Software
Laboratory Mlcrosystems
MicroMotion
Pink Noise Studio
ParSec

Codes':
F - Floating Point
G - Graphics
T - Tutorial
X · Other Extras

MVP-FORTH Programmer's Kit including disk. documentation. Volumes 1. 2 & 7
of MVP Serres. and Starting FORTH. O CP/ M. O CP / M 86. O Z100. D Apple .
O STM PC . O IBM PC / XT / AT & com pallbles. O PC / MS-DOS. O Osborne.
O Kaypro. O MicroDeclslons. O DE C Rainbow. O NEC 8201 . O TRS -80/100
$175
O HP1 50 ~..~ MACfNTOSH MVp·FORTH
\I~~ 0
MVp·FORTH Enhancement Package for IBM-PC/ XT/ AT Programmer's Kit.
FORTH MANUALS, GUIDES & DOCUMENTS
Includes full screen editor. MS-DOS file Int erface. disk. display and
Thinking FORTH by Leo Brodie. aulhor
68000 fig-Forth with assembler
S25
assembler operators.
$110
of hesl selling "Starting FORTH"
$t6
FORMl Proceedings
MVP-FORTH Floating Point and Matri x Math for IBM PC/ XT/ AT with
o All ABOUT FORTH by Haydon.
1980 0 1981 Vall
8087 or Apple wllh Applesofl
$85
MVP Glossary
$25
1981 Vol 2 0 1982
MVP-FORTH Graphics Exten sion for IBM PC/ XT / AT or Apple
$65
FORTH Encyclopedia
\I~I/I O 1983 0 1984
each $25
MVP-FORTH Programming Aid s for CP/ M. IBM or APPLE Programmer's
by Denck & Baker
$25
1981 Rochester Proceedings
Kit. Exlremely useful tool for decompiling. callfrnding. Iranslating. and
\I~I/IO FYS FORTH 11'001 the Nelherlands
198 1 0 1982 0 1983
debugging.
$200
User Manual
.
$25
0 1984
each $25
MVP-FORTH Cross Compiler for CP/ M Programmer's Kit. Generates
Source Lisling
Bibliography of FORTH
S25
$17
headerless code for ROM or target CPU.
$300
\I~I/IO FORTH Tools and Appli c.
o Th e Journaf of FORTH
o
MVP-FORTH Meta Compiler for CP/M Programmer's kit. Use for
by Felerbacil
$19
Application & Research
applications on CP/ M based computer.
The Complete FORTH by Winfield
$16
O Val 1/ 1 O Val 1/ 2
Includes pubhc domain source.
S150 \I~I/I O l earni ng FORTH by Armstrong
$17
O Val 2/ 1 O Val 2/ 2
Understanding FORTH by Reymann $3 \I~I/I O Vol 2/ 3
each $15
MVP-FORTH PADS (Professional Application Development System) for IBM
~I/I O FORTH, An Appli cations Approach
METAFORTH by Cassady
$30
PC/ XT/ AT or PCjr or Apple II. liB or lie. An integrated system lor customIZing \I
by Tappen
$20
Threaded Interpretive languages $25
your FORTH programs and applications. The editor Includes a bl·dlrectional string
\I~I/I O FORTH Appli ca tions by Weber
$13
Systems Guide to fig-FORTH
search and IS a word processor specially deSigned for fast development. PADS
o Mas terin g FORTH
by Ting
$25
has almost triple the compile speed of most FORTH 's and provines fasl debllggrng
by Anderson &
\I~I/I O Inside F83 Manual by Tlng
$25
techniques. Minimum size target syslems are easy wllh or Without heads. Virtual
Tracy
$18
0 FORTH Notebook by Ting
$25
overlays can be compiled in object code. PADS IS a true professional development
Beginning FORTH by Chirlian
$17
0 Invitation to FORTH
$20
system. Specify Computer.
$500
FORTH Encyc l. Pocket Guide
$7
0 PDP-11 User Man.
$20
MVP-FORTH MS-DOS file Interface for IBM PC PADS
S80
And So FORTH by Huang.
6502 User's Manual by
MVP-FORTH Floating Point & Matrix Math see above
$85
A college level text.
$25
ROCkwell IntI.
$10
MVp·FORTH Graphics Extension see above
$65
FORTH Programming by Scanlon
$ 17.
FDRTH-83 Standard
$15
MVP-FORTH EXPERT-2 System for learning and developing knowledge ba sed
STARTING FORTH by Brodie. Best
FORTH-79 Standard
$15
programs. Both IF-THEN procedures and analytical subroutines are avarlable.
InstructIOnal manual available.
Source code IS provided . Specify D Apple. O IBM . or O CP/ M. Includes MVP
(soft cover)
$20
Books. Vol. 4 & 6.
$100
~ FORTH-Writ er, A Word Processor for Ihe IBM PC / XT/ AT with 256K . MVP· FORTH
Installation Manual for fig-FORTH
$15
~<,; compatible kernel With Files. Edit and Prrnt syslems. Includes Disk and Calculator
Source listings of fig -FORTH, SpeCify CPU or Computer
$15
systems and ability to compile addlllonal FORTH word s.

o

o
o

o

o
o

o

o

o
o

o

o
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 . American Express. COD's $5 extra. Minimr:;n order $15. No billing or
un pard PO·s. California residenls add sales tax. Shipping cr" ts in US rncluded In prrce.
Foreign orders. pay In US funds on US bank. rnclude for handling and shipping by Air S5

for each Item under $25. $10 for each item between $25 and $99 and $20 for each item
over $100. All prices and produc ts subject to change or wilhdrawal without notice. Single
system and/ or Single user license agreement required on some products.

MOUNTAIN VIEW PRESS, INC.
PO BOX 4656
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MOUNTAIN VIEW, CA 94040

(415)961-4103

Inqu iry 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 S41 5
to S795 . depending upon
duration and governmental
or nongovernmental affiliation . Contact U.s. Professional Development Institute.
1620 Elton Rd .. Silver Spring.
MD 20903 . (301) 445-4400.
Jul~

• 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 S745. Contact Data-Tech Institute.
Lakeview Plaza. POB 2429 .
Clifton. NJ 07015 . (201)
4 78-5400. Jul~
• LOTUS. SYMPHONY
SEMINAR-Seminars on
LDtus 1-2-3 and Symphony.
various sites throughout the
U.S. A focus on the concepts and features of these
programs. Contact Data1'ech
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
S800. Contact Professor

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

Place. POB 45405. LDs
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. Ju ly-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 Tests."
Contact Integrated Computer
Systems. 6305 Arizona

• COMPUTER TRAINING
Computer lraining 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
SEM I N ARS-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

1F YOU WANT your orgal1izatiol1's public activities listed il1 BYTE's Evel1t
Oueue. we l1eed to kl10w about them at least four mOl1ths il1 advance. Sel1d
il1formation about computer col1ferel1ces. seminars. workshops. and courses
to BYTE. Evel1t Queue. POB 372 . Hal1cock. 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 thrbughout the u.s. and Europe.
Seminars and workshops on
the Pick operating system.
Contact JES & 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 S695 . Group discounts are offered. Contact
Software Institute of
America Inc" 8 Windsor St..
Andover. MA 01810. (617)
470-3880. July 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
Technology. Cambridge. MA
02139. July 8-12
(continued)
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Inquiry 306

DISK DANE SUBSYSTEMS
PC-INSIDER OR PC-OUTSIDER
HARD DISK SERIES FOR !~f"~

EEE
EE

~

10 TO 116 Mb FORMAnED

~ 3~
3

~~

WI Controller
And All Nacessary Cablas, Hardware And
Pow... Supply Or PC Styla Cablnat••••••From $595

-60A;b -.iffiNGTEif; ii·Hi 5·;i 4'~ STREAMING-TAPE DRNE OPTION For IBM-PC $1 525
.. -------.-------------------------~------26Mb CIPHER STD HT 51/4" CARTRIDGE
___ ~_I!~~_'!t.~~~~"!I!,_~~~t4r:.'_!_~~~!!~J.!~ __ _
~

CALL FOR DEALER AND/OR V
QUANIlY PRICING ON HARD DISKS:
Amcodyne Mq;p MluosclE'OCE' QUAntum
MITSUBISHI MICROPOLIS RODIME I andon
-----G:,;:;r~7V!NiMl~·ij-rioMb-5-ii4-;;----___________________________________ 1 ______ _

EXTERNAL SUaSYSTEMS••••• .From $1 525

IMPROVE DISK I/O 8Y 10 TIMES
Ovar 1M Fastast 51/4" Drlvas With 1M

50Mb RMCODYNE SUaSYSTEM
COMPlIPRO CONCURRENT
DOS 8-16, TUABODOS, And Ms-DOS

Avallabla For

WI 15Mb Aamovabla Cartrldga For 5 Min. Back-Up,
Ultimata Data s.curity/Ard'llval And A Very
Efftclent Natworklng SOlutlon ......From $4,795
~ '~ft
(800)
SEE PAGE 431

__

. . ~ . . . . .~

518-3138

EVENT QUEUE

FOR OTHER MDSE

• COMPUTATIONAL
LINGUISTICS-The lWentyThird 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 lrish 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 F.C.C. • Gold plated connector pins
requirementsl
• 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 ALLlANC£ RESEARCH CORPORATlON

20120 Plummer Street. Chatsworth. CA 91311 • 1-818-993-1202
'Manulaclurer 's suggesled relail price lor model AB-25. Al B swilch. Al BIC (25 or 36 pin
c onfigurations) and c ross matrix data switc hes are also ava ilable.
©COPYrighl 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.

luly 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 "'Technology'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-Time Software
Applications:' iRUG is a nonprofit organization made up
of Intel iRMX operating system users. Contact Catherine
Moori. 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,
11.Jtorials. including an introduction to personal com(continued)

TBI nOFlSSIOIfAI1s CHOICE
Lotus

Lotus

1-2-3

Symphony

Call

Call

Software
Word Processi ng Editors
FAHCY FONT
f139
189
FINAL WORD
229
MICROSOFT WORD
249
MULTIMATE
OFFICE WRITERI
SPELLER
279
PFS: WRITE
95
SAMNA WORD III
$279
VOLKSWRITER
$159
DELUXE
VOLKSWRITER
$279
SCIENTIFIC
THE WORD PLUS
bOASIs.!
1'05
W RDP RFECT
209
199
WORDSTAR
WORDSTAR 2000
289
WORDSTAR 2000+
309
WORDSTAR PRO
259
XYWRITE 11+
199

1
1

t
t

Spreadsheets/
Integrated Packages
ELECTRIC DESK
ENABLE
FRAMEWORK
LOTUS 1-2-3
MULTIPLAN
OPEN ACCESS
SAMNAPLUS
SMART SYSTEM
SPREADSHEET
AUDITOR
SUPERCALC 3
SYMPHONY
TKISOLVER
Languages/Utilities
CONCURRENT DOS
C88 C COMPILER
DIGITAL RESEARCH
CCOMPILER
DR FORTRAN 77
LATTICE C COMPILER
MICROSOFTC
COMPILER
MS BASIC COMPILER
MSfORTRAN
NORTON UTILITIES
TURBO PASCAL

Samna
Word III

$279

209
359
349
fcon
135
$359
379
559

1
t

$ 79
$179
fc.ll
269

t

'89
299

$219

fri:
9
249
239
69
59

r

Database Systems
ALPHA DATA BASE
MANAGER II
CLIPP.ER
CLOUT V 2.0
CONDOR III
CORNERSTONE
DBASE II
OBASEIII
INFOSTAR+
KNOWLEDGEMAN
PFS: FILEIPFS:
REPORT
POWERBASE
QUICKCODEIII
QUICKREPORT
R BASE 4000
Project Management
HARVARD PROJECT
MANAGER
HARVARD TOTAL
PROJECT MANAGER
MICROSOFT
PROJECT
PERTMASTER
SCITOR PROJECT
5000 W/GRAPHICS
SUPERPROJECT
TIME LINE
Desktop Environments
DESK ORGANIZER
SIDEKICK
SPOTLIGHT
Accounting
BPI
GREAT PLAINS
IUS EASYBUSINESS
ONE WRITE PLUS
OPEN SYSTEMS
PEACHTREE
REAL WORLD
STATE OF THE ART
STAR ACCOUNTING
PARTNER
STAR ACCOUNTING
PARTNER II
Personal Finance
DOLLARS AND
SENSE
HOWARD TAX
PREPARER 85
MANAGING YOUR
MONEY

dBase III

FrameWork

MultiMate

$349

$349

$249

1'79
Coli
139
$299

=
m=
r
269

9
319
189
189
$249

$209
$299

ru:
$259
$199
$259

1'29
45
109

U~
f,79
199

Graphics/Statistics
ABSTAT
AUTO CAD
BPS BUSINESS
GRAPHICS
CHARTMASTER
CHARTSTAR
DR DRAW
ENERGRAPHICS WI
PLOTTER
EXECUVISION
GRAPHWRITER
COMBO
MSCHART
OVERHEAD
EXPRESS
PC DRAW
PC PAINTBRUSH
PFS:GRAPH
SIGNMASTER
STATPAK-NWA
STATPACWALONICK
SYSTAT

$279
$1475
$229

1=
199

1

279

259

m:

r
259
89
95
179
329

f!49
419

Professional Development
EXPERTEASE
MANAGEMENT EDGE
SALES EDGE
159
THINKTANK
119

i~

Communicati o ns/
Productivity Tools
CROSSTALK
PRO KEY
RELAY
SMARTCOMII

f

'05
89
$99
$109

ili~

Hardware'"

$249

Displays
AMDEK310A
89
PRINCETON HX-12
59
PRINCETON MAX-12
179
PRINCETON SR-12
99
QUADRAM
AMBERCHROME
'79
TAXAN 122 AMBER
159
TAXAN 420/440
$399/599
ZENITH 124 AMBER
'45
ZENITH 135 COLOR
call

9

$549

$119
$195
$129

U

1
1

Display Boards
EVEREX GRAPHICS
EDGE
HERCULES GRAPHICS
CARD
HERCULES COLOR
CARD
PARADISE MODULAR
GRAPHICS
PARADISE
MULTIDISPLAY CARD
. PERSYST BOB
PRINCETOI!I SCAN
DOUBLER
SIGMA COLOR 400
STB GRAPHICS
PLUS II
TECMAR GRAPHICS
MASTER
TSENG ULTRA PAK
TSENG ULTRA PAK-S

$329
$299
$169
$275
$295
$449

t

elll
559

$309

r

79
399
349

r

Networks
AST PC NET
CORVUS NET
ORCHID PC NET
3 COM

l
Call
c.l1
elll

Mass Storage/Backup
IOMEGA BERNOULLI
BOX
MT25 TAPE BACKUP
TALLGARSS TG5025
SYSGEN IMAGE
SYSGEN QICFILE

$2695
$885
$2945

rc:

r

Printers/Plotters
C. ITOH
DIABLO 620/630
c.l1
EPSON FX-80+
EPSON FX-l00+
99
999
EPSON LQ-15oo
HP 7475A PLOTTER
call
JUKI6100
19
NEC P3COLOR
$1099
NECP3
799
769
NEC 2050
$1139
NEC 3550
OKIDATA 14P/93P
$729/619
PANASONIC
$call
QUME SPRINT 1155
$1569
STAR SGI SRISD
Cln
TOSHIBA PI340
779
TOSHIBA P351 .
$1279

Chart-Master

Quadboard

Tseng

$239

384K

IDtraPak

$329

$399

34'

1
f

Word
Perfect

$209
Input Devices
KEYTRONIC 5151
KOALA
MICROSOFT MOUSE
PC MOUSE W PAINT

I.

ffi!

1511

r

Emulation Boards
AST
CXI327819
IRMA
IRMALINE
IRMAPRINT
QUAD 3278

799

9911
Call
9

Modems
AST REACH 1200
HAYES 1200
HAYES 1200B
HAYES 2400
VENTEL 1200
HALF CARD

i
$371

=

Multifunction Boards
AST ADVANTAGE
AST 8 PAK PLUS 114~
AST6 PAK PLUS 384 )
ORCHID BLOSSOM
.
o ~84K!J
CH 0 PC TURBO
PERS,(ST TIME SPECTRUM
(14K)
$25.
QUADBOARDJ:J
QUADBOARP
K)
TECMAR CAP AIN

IWe

1m

Td~.:lR JR CAPTAIN

J'28K~
CMA JR WAVE (14K)
TECMAR MAESTRO
TECMAR WAVE (14K)

i

$CIII

41

28

Accessories
CURTIS SURGE
PROTECTORS
$ColI
DATASHIELD BACKUP
POWER
~
GILTRONIX AlB SWITCH Call
MICROBUFFER tNLlNE
$284
(14'8
MICR FAZER INLIN!
$218
$25
255K RAM SET
8087 MATH CHIP

14k~'2MSET

f,~

'CALL FOR SHIPPING COSTS

Smartmodem Smartmodem
1200B
2400

$365

LOWEST PRICE
GUARANTEE!!

free!

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

Diskette
Library
Case

$609

with your order

'I-eOO-22'1-'I260'
In New York State call (718) 438-6057

TERMS:
Checks-allow 14 days to clear. Credit processing-add 3%. COD orders- cash,
M.O or certified check-add $3.00. Shipping and handilng UPS surface- aod $·3.00
per item (UPS Blue $6.00 per hem) . NY State Residents-add applicable sales tax.
All prices s ubject to change.

~MON.-THURS. 9:00AM-8:00PM

~ _ _ SUN. & FRI. 9:00AM-4:00 PM

Softline Corporation
P.O. ·B ox 729, Brooklyn, ~.Y. 11230
TELEX: 421047 ATLN UI
JU LY 1985

8 YT E

87

.0

Finally A Video Board That Leaves The Confusion Behind.
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

....

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
colors 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.

_ _ .-r
~--~

-'

STB Systems, Inc.

© 1985 STB Systems, tnc.

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 tradem ark of International Business
Machines Corp. PC Accelerator trademark of ResiCorp .
Flight Simulator trademark of Microsoft . P. C Paintbrush
trademark of Z·Soft. T he Chauffeur trademark of STB
Systems. Inc.

c::::: . " .

::::-:.,

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

Flight Simulator '·

Keep
Life
Simple

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

~---
.......
----STB Systems, Inc.

NowShowing
In Black And White
•
I
t

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.

90
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he MB·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,
sucJ1 as Lotus 1-2-3, Energraphics, Chart-Master,
AutoCAD, CAD Draft and
Versa CAD, 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.

Th e so ft wa re progra ms li sted are tra demark s

of the foll owing compan ies: Auto CA D,
AUTOD ESK. Inc.; CADDraft. Personal CAD
Syste ms, Inc.; Chart· Mas ter, Decis ion
Resources, Inc.; Energraphi cs, Enertroni c
Research, In c.; Lotus 1·2·3, Lo tus Develop-

ment Corp.; VersaCAD, T&W Systems, In c.

Inquiry 305

"Switch boxes are sold by many
suppliers, but by fllr the two best

EVENT QUEUE

EJ"I4~rn'iSles."

•
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 . luly 22-26
• SIGGRAPH
SIGGRAPH '85: The 'TWelfth
Annual Conference on Computer Graphics and Interactive 'Jechniques. Moscone
Center. San Francisco. CA.
Contact SIGGRAPH '85 .
Conference Services Office.
Smith. Bucklin and Associates Inc .. III East Wacker
Dr.. Chicago. IL 60601. (312)

644-6610. July 22-26
• AIRBORNE COMPUTING
SAFETY-Meeting of the
Radio 'Jechnical Commission
for Aeronautics. Washington.
De 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 'Jechnical Com ~
mission for Aeronautics.
Suite 500. 1425 K St..
Washington. DC 20005 . (202)

682-0266 . July 23-24
• INTELLIGENT MACHINES
Logic Programming & Expert
Systems. The lUring Institute.
Edinburgh. Scotland. lectures. demonstrations. and
sessions on programming
techniques. system structure.
and Prolog. Contact The lUring Institute. 2 Hope Park
Square. Edinburgh EH8
9NW, Scotland; tel :
031-668-1737. July 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. July 25-28

• CHEMICAL
ENGINEERING-The
Seventh eCCE. 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 $ I 00. Contact Dr.
Donald Rosenthal. Department of Chemistry. Clarkson
University. Potsdam. NY
13676. (315) 268-6647 .
July 28-August I
• PUBLIC COMPUTING
The 'TWenty-Third Annual
Conference of the Urban
and Regional Information
Systems Association. Westin
Hotel. Ottawa . Ontario.
Canada. The conference
theme is "Computers in
Public Agenci es. Sharing
Solutions." Contact URISA
Secretariat. Suite 300. 1340
Old Chain Bridge Rd ..
Mclean. VA 22101. (703)
790-1745 . July 28-August I
• AI. EXPERT SYSTEMS
BRIEFING-Artificial Intelligence and Expert Systems : What Users and Suppliers Must Know lbday to
Deploy These 'Jechnologies
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 . July 29
• COMPUTERS AND
EDUCATION-The 1985
World Co nference on Computers in Education. SCOPE
Convention Center. Norfolk.
VA. Exhibits. papers. panel
sessions. tutorial s. and
preconference workshops.
Contact WCCE/85 . AFIPS.
1899 Preston Wh ite Dr..

"The
2 Transfer
Switch. Buy it before the manufacturer
comes to his senses!"
Joe Campbell.
The RS-232 Solution

Sybex Comp uter Books

Now you can have reliabk and affordable
and unplugging cables. You can easily

lette r-qu ali ty printe r, modem , terminal
Transfer Switches incl udes o ne [Q fit
Look ;It these choices; then look at
any price ! Then ask them for
show you, call MFJ ..

port expansion. Don't keep pluggi ng
computer to your high-speed printer,
peripheral dc'Vice. MFrs range of
net"ds at a price you can alford.
[hese pri ces. Comp are o the rs at
reviews. Whe n they won't

When you need to switch between two peripherals • •• or you need. to have two
computers sharing the same peripheral . ..
ModellZ40f S79.95
Never unplug a c lble again. Now, with the push of a bunon you can go from dO{ matrix to letterquali ty print ing, o r go fro m your printer
to your modem. Mr'J's Modd 1240
Transfer Switch fea ture s a built-in
trans mit/ receive ~wi t c h allOwi ng you
two-\V'J.Y info rmatio n flow. LEDs mo ni tor impon ant data lines while OJ built-in
surge protector guards them. The 1240
also acts as a null modem. Al l thi s fo r
just S79.9S.No wonde r its MFJs No. I selle r!

When you need I -to -4 computers to share one peripheral or I -to-4 peripheralo
to share a common computer .. •
Model U4Jf S119.95
The perfec [ office Transfer Switc h. Don't buy multiple printe rs
or modems. Just buy MFr s Model 1243. The n you can connect
o ne o r all your computers 10 a single
printe r or modem. Or let yo ur o ne
compUie r share up to Jour peri pherals. Think o f the mo ney you' lI
save. LEOs moni tor important data lines while a built-in surge
protecto r h1Uards them. "J\vo·\V3.y communicatio n is allowed with

no com/1licnted software to ieam:j lls t push a button!
Seven additional models to choose fro m. Each unit 's l'3.Sing

is constructc'd fro m high-quality aluminum Printed circuit boards

assure maximum reliabili ty by eliminating crosstalk, line interference and any need fo r wiring.
All MFJ switches bave LEDs to monitor data lines and MOV surge protectors. Enhance the

investment you've already made in your computer by choosing from the fi n e~llin e of Transfer
Switches o n the marke t, includi ng MFj's IBM & Centronics Parallel Switches.

You've got a lot of money tied up in your computer.

Doll" blow 411

.• _~ Model 1107 8 sockets.
2 un.witched; $79.95
Model 1108 7 sockets, 1 uru.w itched;
with dropout relay; $99.95
Model 1109 is like 1107 but inte lligent (.witch
on the device that's plugged into the contro l socket
and c'Very thing else comes on). $1Z9.95
_~

There are o ther RS-231 Switches, Power Centers, and Computer Peripheral Products available fro m MFJ. Call and talk with us about all your computing needs, and when
you do, ask for o ut latest catalog. Both the call and the cataJog are free.

1-800-647-1800
For lechnk-al/ repair info rmation. o r in Mississippi, o r o utside the Continental United Slates,
please (elephone ...

1-(601)323-5869 ortelCX 53-4590 MIJSTKV
All MFJ products come with a doublegu ardntee we think is unmatched . Order fro m MFJ
and try any product fo r 30 days. If it doesn't s.uisfy your needs, just return it fo r afuU refund,
less shipping. If YOll keep it you can be assured of continued se rvice with o ur One YMr

Unconditional Guarantee.
Ca ll roll·free 1·800-647· 1800 and c harge the products you need to your VISA o r MasterCard, o r send a check or money o rder, p lus !5.00 shipping, and our shipping depanmem wi ll
promptly have yo ur comput e r peripheral on its way to you.

MF.I

(continued)
Inq uiry 2 3 1

MFJ Enterprises Inc.
921 Louisville Road
Starkville, MS 39759
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High performance to cost ratio ...

Programming Chips?

EVENT QUEUE

Projects develop profitably with development hardware lsoftware from GTEK.

MODEL 7956 _ .. . ... . ... . .. ... .
(with RS232 option) .... $1099.
MODEL 7956 (stand alone) $ 979.
GTEK's outstanding Gang Programmer 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 requ ired. I t will program all
popular chips on the market
throu gh the 275 12 EPROMS. It
also supports the Intel 2764A &
27128A chips. It will also program
single chip processors.
EPROM

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 fas t as standard
algorithims. Programs the 2764 in
one minute! Supports Intel 2764A
& 27128A chips . Supports
Tektronics, Intel, Motorola and
other formats.

& PAL

PROGRAMMERS
-'These features are standard from GTEKCanpotible with aD RS232 seriaJ intafare pats • AulD seloct baud rate • With er witlnJt handshaking • Bidirectional XonIXoI! • CIS'IJI'R suppcrl.ed • Read pin OOulJlOtibIe ROMS. No pi!'
sooaIity modules • Intel. MotaoIa, Mesas Hex firmalB • Split facility fer 16 bit data paths •
Rmd,1I1lgnIm, fmnatted list COI11ItI8lKIs • IntaTupt driven - program and verify real time while
!Bxling data • Program single byte, block, er whole EPROM. Intelligmt diagnostics disa:m bed
andIer..-.sable EPROM· V..-ify erasure and canpare COI11ItI8lKIs • Busy light • Coo1pIet.e with
TextooI ZBU insertioo fem! ..xket and int.egra11aJ VAC pow..- (240 VAClSOHz available) •

'<.eston. VA 22091. (800)
522-1985 : in Virginia. (703)
620-8900. July 29-August 2

August 1985

August 4-9
• PROFESSIONAL EDUCATION SEMINARS-Advanced
Professional Education
Sem inars. various sites
throughout the US and
Canada. Among the titles on
the agenda are "UNI X/
XEN IX." "The IBM Personal
Computer." "Networking the
IBM Personal Computer:'
and "SN A and Teleconcepts." Contact the Center
for Advanced Professional
Education. Suite 110. 1820
East Garry st.. Santa Ana .
CA 92705. (714) 261-0240.

August

$1499 .

MODEL 7324 This unit has a built-in compiler.
The Model 7324 programs all MMI,
National and TI 20 a nd 24 pin PALs.
Has non-volatile memory. It operates
stand alone or via RS232. Model 7322
PAL Programmer ....... .... $1249

$429

MODEL 7128 This model has the hifhest
performance-to~I>rice-ratio 0 any
unit. This is GTEK's most popular
unit! It supports the newest
devices available through
256Kbits.

MODEL 7316 Pal Programmer . . . . . . .. ......... .. ..
Programs Series 20 PALs. Built-in PALASM compiler.

$ 749

DEVICES SUPPORTED
NMOS
2758 2764A
2716 27128
2732 27128A
2732A 27256
2764 27512

by GTEK"s
NMOS
2508 68764
2516 8755
2532 5133
2564 5143
68766

EPROM Programmers
CMOS
EEPROM
5213 12816A
27C16
5213H 12817 A
27C16H
52B13
27C32H
27C64
X2816
27C266
48016

MPU'S
8748 8.74 1H
8748H 8744
8749H 8751
8741
68705
8742H

UTILITY PACKAGES
GTEK's PGX Utility Packages will allow you to specify a range of addresses to
send to the programmer, verify erasure andlor set the EPROM type. The PGX Utility Package includes GHEX. 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,'" ISIS'" and
TRSDOS'" 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 order·
ing. please specify processor and computer types.

Model 7128-Ll. L2. L2A .......... . .
............. . (OEM Quantity) $259.
$329.
Model 7128-24 . . .
Cross Assemblers .
. $200.
PGX Utilities .
. Call for pricing
P ALX . . . . . . . . . . . . . . Call for pricing

UIEK

XASM (for MSDOS) ............
UN Eraser DE-4 .... . .... . ....
RS232 Cables .. . . . . . .. ... . . .. ..
8751 Adapter ..................
8755 Adapter ........... . ..... .
48 F'dmily Adapter . .. . . .. . . . . . . .
68705 Programmer .............

$250.
$ SO.
$ 30.

1174.
135.
98299.

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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• IBM PC SEMINAR
IBM PC Sem inar. various
sites throughput the U.S. A
three-day sem inar 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
• 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
100 17 . (212) 705-7100.

August 4-8

ACCESSORIES

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
simulati on. Thition is $595

• PREPARE FOR FACTORY
AUTOMATION-How To Plan
for Factory Automation .
Center for Continuing
Engineering Education.
University of WisconsinExtensio n. Milwaukee. The
strategy. technology.
systems. and control implications are explored . A working knowledge of computer
systems. group techno logy.
CAD/CAM. and manufacturing management is recommended. The fee is $890.
Contact Center for Continuing Engineering Education.
University of WisconsinExtension. Civ ic 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
COMTR ED '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 Expositi ons 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 XL's 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.
PRICE
STRUCTURED
LANGUAGE
MULTI-FILE
COLUMNS WITHIN
DATA RECORD
DATA ENTRY CHECKING
ON-SCREEN CALC
FORMS OUTPUT
OATE ARITHMETIC
DATA TYPES
COLUMN TOTAL OPERAlUR
QUERY BY EXAMPLE
MAX FILE SIZE
MAX RECORD SIZE

Versa Form XL dBASE III"

R-BASE 4000'

99

695

495

Y
Y

Y
Y

Y
Y

Y
BUILT-IN
BUILT-IN
BUILT-IN
Y
DYNAMIC
Y
Y
4 MB
4000

N
N
MUST WRITE PROGRAM BUILT·IN
MUST WRITE PROGRAM MUST WRITE PROGRAM
MUST WRITE PROGRAM MUST WRITE PROGRAM
N
Y
FIXED
FIXED
N
N
N
EXTRA
OPEN
OPEN
1530
4000

'dBASE III is a regislered Irademark 01 Ashlon-Tale. R:BASE 4000 is a Irademark 01 Microrim, Inc.

• XL's 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 XL's 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 XL's
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-d rive
Apple II or 128K IBM PC. $69.

Applied Software Technology, Dep1785, 1350 Dell Ave., Suile 206, Campbell, CA 95008
(408) 370-2662
Yes! Rush me Versafo rm 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.

Toll-Free:

IE]

l1li

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 _ _ _ __
PL EASE PRINT CLEARLY
785
Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Address _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
City _ _ _ _ _ _ _ _ _ _ _ _State _ _----.LZip_ __
Phone,_ _ _ _ _ _ _ Signature _ _ _ _ _ _ _ __
IU LY 1985 ' BY T E

93

'u s.USES'
ME 0 •

John Spiech, President
Lotus Performance Cars, L.P.

HERE'S HOW: ·
""-NU~' j_,y,

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 Framework"software.
Framework's a winner. In their ('Ov~r
all Evaluation" category, Software Digest,
December, 1984, rated Framework the
best integratedtpackage. And when 10
teams of Wharton MBA candidates
squared off a~ainst each other with different businesssoftware, the Framework
team won hands down. Lotus likes a
wmner.
. The future of Lotus is mapped out on
Framework where a powerful spread-

h-

sheet works with a critically-acclaimed .
word 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 of their 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. ~22. In Colorado,
. (303)799-4900,
ext. 222.

Software from

~HTON·TA1E·
We'll put you 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
CompuPro 286 CPU , ..
CompuPro SPU Z" 8M HZ
CompuPro 8085/88 ,.
CompuPro DiskJ A ,.
CompuProDisk3' ·
CompuPro Ram 22 ,.
CompuPro Ram 23"
CompuPro Ram23 128
CompuPro CPU Z ,.
CompuPro CCP/M AB16i!P
System Support One ,.
TeletekHDI
Teletek Systemaste ~

$750.
261.
245.
347.
417.
850.

Lomas286
LomasB086
Lomas Octaport ,.. BSeriBI
Lomas LOP ' ~ 72

Lomas256KDram
Lomas512KDram

277. lomasRam67 '"

$821 .
420.
320.
206.
556.
621 .

Macrotech286/Z60H
Lomas lOMHz8066
l omas 4 serial
Macrotech 256K Dram

Macrotech512KDram
Macrotech512Ksialic

725. Macrotech256Kslalic
244. lomas Color Magic '" 16K
1095. l:omasMSDOS" 2.11

487. Lomas Hazitall '"
189. Thunder 186 '"

250. LomasCCP/M®86"
245. CompuPro 1/0 4
375. Telelek sec 1
557. Systemasterll ~

280. CompuProMDriveH ~512K
245. CompuPro 1/0 3 8 port
525. Teletek sec 1 6MHz 128
899. TurbodosiKI forTeletek

5795.
520.
200.
499.
799.
1595.
795.
476.
200.
495.
459 .
699.
650.

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

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

SYSTEMS
CompuPro 85/B8,256K,CDOS, SS1 ;UO 4,2-96TPI DRS, 10 Slot
CompuPro B5/BB.256K.COOS. SS1.VO 4.1·96TPI.20MB. 105101
2B6/ZBOH. 1024K Sialic. COOS. 551.1/0 4,1·96TPI.40MB. 105101
286, 1024K, 20MB, AutoCad 2 System - Ready to Aun
lomas 2B6.1024K.20MB HO.1-5-.COOS. 6 SERIAL. 2 Par. 105101
Lomas Thunder 186, 256K, 20 MB HO, 1-5", COOS, 4 Siol
Teletek 8MHz Master, 4-SMHz 128K SLVS, 1-5",20 MB HD, TOOS

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

UPGRADE YOUR IBM® PC I'M !!
GRAPHIC BOARDS

MONITORS

PC IOMBPC

$159
$449

PC21MBPC

TecmarGraphlcsMaSiar
Paradise Graphics

$219

AT36MBAT

$69'
$89'
$795
$1295

STBGraphlx II

$219

AT 10MB AT

$2295

AT80MBAT
AT 119MBAT

$3295
$3595

$159

Hercules MonochlOme

TaxanColm440

$549

HarculesColorCard

PrincelonCoior HR' 12

$4'9
$649

Prlncelon Color SA· 12

MULTI-FUNCTION BOARDS
AST6Pak64K
Quadram E~panded 0u8dboard OK
TecmarCaplain64K

$245
$219
$199

HARD DRIVE KITS

5299

Amdex310A

FLOPPY DRIVES
TEAC 112 HT F0558
Mitsublshi 96 TPI

$119
$125

S" OSDDColorDiskettes

$ 21

AT21MBAT

ALL PRICES SUBJECT TO CHANGE AND STOCK ON HAND
CompuPro Is a Registered Trademaril 01 Viasyn, CPU Z, Disk lA, Disk 3, Intenacer 3, Intertacer 4 " CPU 286, CPU 8085188,
System SupPOrl 1. MORIVE·H, Ram 22, Ram 23 are trademerks 01 reglsteled trademarks 01 Viasyn. CP/M 2.2. 'CCP/M, ale
registered Irademarils ot Digital Research Inc. MSOOS Is a registored Ilademark 01 MiCfOSOIt, Systemaster & Systemasler II ale
registered Irademams 0 1 Teletalt Enterprises. Turbodos is registered trademark 01 Software 2000. IBM Is a raglSlefOO Irademam
01 International Business Machines. AutoCad 2 is a registered trademark 01 AutoDesk, Inc.

The Ultimate Cable Assembly

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 ;:lssembly not only visually enhances your computer equipment, but provides superior quality with the following features :

• Full shielding (Exceeds F.C.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 $1.50. Contact Mark
Hanslip. Computerfest ·85.
14 3 Schloss Lane, Dayton.
OH 45418-2931. (513)
268-7225.
August 10-11
• TOMORROW·S
COMPUTERS-International
Symposium on New Dir.ections in Computing,
Norwegian Institute of
Thchnology. Trondheim. Norway. Contact New Directions
in Computing. IEEE Computer Society. POB 639,
Silver Spring. MD 20901.
August 12-14
• GRAPHICS
Ausgraph ·85. Bri sbane.
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 3376 1.
August 12-16

Inside and Out

Palenl PND.

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

©Copy righl 1985 Alliance Research Corporation

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

• MACROS AND
SYMPHONY-Advanced Application Thchniques: 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 Cou nty Fairgrounds. San Mateo, CA.
Admission is $5. 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 IJCAI-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 Thchnology
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 Techniques: 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
$450. Contact Dr. Linda
Leffel. CEL Virginia
Polytechnic Institute and
State University. Blacksburg.
VA 24061. (703) 961-4848.
August 22-24
• EUROPEAN MEDICAL
INFORMATICS-The Sixth
International Congress of

·c

~ ~~ -/~

5DFT INCREDIBLE--"';;;'~

NEW SERVICE BREAKTHROUGH

OVERNIGHT
DELIVERY!

On Orders Totalling
Over SI00 ...Shlpped
UPS FREE If

Under S100

VIA ..

••
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DATA BASE MANAGEMENT
KNOWLEDGEMAN _ _ _ 8259
Clout 2
145
Tim IV
279
R:Base 4000
265
R:Base 5000 _ _ Lowest Price
DB Master
475
d BASE IU
365
Quickode III
159
d Base II INew Release) _ _ _ 269
Condor III
349
Data Base Mgr. II lalpha) _ _ 175
Extended Report Writer __ 119
Friday
169
pis: lile & pis: report _ _ 165
REVELATION
745
Powerbase
309
Easyliler
235
FINANCIAL
DOLLARS AND SENSE _8115
Market Mgr. Plus (Dow Jones)_179
MANAGING YOUR MONEY _119
GRAPHICS
CHARTMASTER

GRAPHICS (coni .)
BPS Graphics _ _ _ __
SIGN MASTER _ _ __
pis: graph _ _ _ _ _----,-'
Graphwriter
319
Graphwriter Extension _ _ 319
Graphwriter Combo Pak __ 485
Microsoft Chart
175
ENERGRAPHICS
259
Energraphics (w/plotter opt.)_325
PC Draw
295
LANGUAGES/UTILITIES
CONCURRENT PC ooS I.,. ..,.,,8175
Pascal MT + (PC ODS) _349
PU1 -(DR)
489
Display Manager·(DR) _ _ 359
Access Manager·(DR) _ _ 269
LATTICE CCOMPILER _ _ 305
C·Food Smorgasbord _ _ 119
CIS Cobol 86 (OR)
479
Pascal Compiler (MS) _ _ 245
C Compiler (MS) (New ReleaseJ_305
Microsoft Sort
159
Cobol
i (MS) _ _ _ 479

GRAPHICS BOARDS
AST
Preview
Lowest Price
EVEREX
Graphics Edge __ Lowest Price
HERCULES
Graphics Card
S325
Color Card
169
PLANTRONICS/FREDERICK
CDlorplus
S385
STB
Graphics Plus"
S315
TECMAR
Graphics Master
S459
TSENG LABORATORIES
Ultra Pak

GRAPNICS BOARDS (conI.)
PARADISE SYSTEMS
Multi·Display Card _ _ _8279
Modular Graphics Card _ _ 289
Options A&B _ _ Lowest Price
MODEMS (INTERNAL)
PROMETHEUS
Pro·modem 1200B_ _ _8319
QUADRAM
Asher
8395
HAYES
Smartmodem 1200B , .,,,,,.,,~,,,, S385
NOVATION
Smart·Cat Plus
S355
RACAL-VADtC
Maxwell 1200PC

LANGUAGES/UTILITIES (coni .)
Business Basic (MS) _ _ 8299
FORTRAN COMPILER (MS) _229
CB6 C Compiler
(Computer Innovations) __329
INTEGRATED/SPREADSHEETS
LOTUS 1·2·3
8305
Enable
305
Smart Series
579
FRAMEWORK
355
Open Access
395
Electric Desk
229
SYMPHONY
429
Supercalc 3
175
Multiplan
129
TK! Solver
279
pis: plan
85
PROJECT SCHEDULERS
MICROSOFT PROJECT_ _ 8165
SuperProject (IUS) _ _ _ 245
HARVARD TOTAL PROJECT IISR. _285
WORD PROCESSING
Words tar 2000
8259
WOROSTAR 2000 PLUS _309

_ _S629
_ _ _ __ 749
_ _ _ _ __ 135
_ _----'-_S949

WORD PROCESSING (coni .)
Wordstar Pro Pac _ _ _8265
Wordstar Pro Plus _ _ _345
WORD PERFECT (New ReleaseJ_245
Microsoft Word
245
MULTIMATE
249
Volkswriter Deluxe _ _ _ 165
Peachtext 5000
199
Easywriter II/Speller/Mailer _199
Edix & Wordix
255
Finalword
225
Samna III
325
Xy Write" Plus
255
Think Tank
125
pis: write
85
MISCELLANEOUS UTILITIES
PROKEY 3.0
889
Norton Utilities INew Release) __65
SIDEKICK (unprotected) _ _ 65
Crosstalk XVI (New Releasel __ 115
Sideways
45
Copy II PC
39
DESK ORGANIZER _ _ _ 129

MUL Ti-FUNCTION BOARDS (co ni .)
AST RESEARCH (cont.)
Advantage (12Bk) _ _ _ 8429
QUADRAM
Quadboard (64k) _ _ _ 8259
STB
Rio-Plus II (64k)
8259
Rio Grande _ _ _ Lowest Price
Grande Byte _ _ Lowesl Price
TECMAR
Captain
S235
KEYBOARDS
KEYTRONIC
5150
S159
5151 (Deluxe)
179
5152 B or L _ _Lowesl Price

_ _ _ _ _ _ _ $125
Filevision _ _ _ _ _ _ _ _ _ '05
lsI Base
105
_ _ _ _ _ _ _ _115
_ _ _ _ _ _ _ _ _ 249
_ _ _ _ _ _ _155
_ _ _ _ _ _ _ _135
_ __ _ _ _ _140

_ _ _ _ _ _ _ _ lU
_ _ _ _ _ _ _ _ 275
_ _ _ _ _ _ _ _ 179
_ _ _ _ _ _ 105
245

....==-___95

--,;~

GRAPHICS

Animation Tool Kit _ _ _ _ _ _ _ $39
Oavinci Series
(Buildings, Interiors, Landscapes) _ _100

ASSIMILATION PROCESS
Mac Daisywheel Connection _ _ _ _ $75
Mac Turbo Touch
85

CURTIS SURGE PROTECTOR
Diamond
Emerald
Sapphire
Ruby

$39
49
59
69

Davinci Commercial In!'
Davinci Building Blocks
McPic
Microsoft Chart
Click Art Series
(Pers, Gr"l'hics, Pub's, Lellers) _ __ 100

LANGUAGES/UTILITIES
Basic Interpreter (MS)
MacForth (Levell)
MacForth (Level 2)
Smoothtalker
Softmaker II
Softworks "C"
PC to Mac & Back
Hippo-C(Levell)

$95
95
149
115
119
275
85
115

MANAGEMENT/FINANCE
Dollars & Sense
Front Desk

579

85

Pinwriter P3· ·

ai5

OKIIIATA
182-IBM _ _ _ _ _ _ _ _,$239
84·IBM
799
192-IBM
409
93-tBM
639
2410P
2295
OUADRAM
auadjet ~_ _ _ _ __ _ _ $789
QUME
Sprint 11140"
$1299
Sprint 11155"
1595
Sprint 11190"
2295
SILVER REED
400

General Financial Analysis
$70
Real Estate Dev. (Comm. or Res.) _ _ _ 70

SPREADSHEETS/ INTEGRA TED
Jazz
Multiplan _ _ _ _ _ _ _ __
Mlcroplanner _ _ _ __
TKI Solver _ _ _ _ _ _ _ __
Ensemble

W~
OR
;;-;D==-P
;;-;R
;;-;O'""
C""
ES
;;-:S;-;-IN
;-;-;G
;O--

Bank S!, Writer
Microsoft Word ,----:_ _ _ _ __
Think Tank (128k) _ _ _ _ _ __
MacoSpelioRight _ _ _ _ _ _ __
MacSpell +
Hayden: Speller _ _ _ _ _ _ _~
Think Tank (512k), _ _ _ _ _ __
TECH (Linquist) _ _ _ _ _ _ _-:
Megalorm _ _ _ _ _ _ _ __

IHARDWARE for Macintosh I
RAYEs

MICRbCbM

Smartmodem 300 _ _ _ _ _ _ $195
Smartmodem 1200
$425

Mac Modem

INTERMATRIX
KENSINGTON

Micron Eye

Macphone

$325

=====___$170
NOVATION

$375

SILVER REED (ConI.)
550
770
TOSIU8A
1351 Tractor
P351
1340
CITIZEN

$449
795
$159
1375
779
LD.III Price

PRINTER/PLOTTERS·

HEWLETT PACKARD
Hp·7470A _ _ _ _ _ _ _ _ S945
HP·7475
1595
HQUSTON INSTRUMENT
PC Ploller _____= = = = =- -$475

MONITORS·

AMIlEK
Color 300
S255
Color 500
389
Color 600
479
Color 710
579
12" Green 300G
135
12" Amber 300A
145
12" Amber 31 OA
169
NEC
JB1201
5159
JB 1205
149
JC1215
239
JC 1216
399
PRIICETON BRAPlllCS
RGB HX·1 2
5489
RGB SR-12
599
Scan Doubler Board (lor SR-12) _ _ _ 185
Amber Max 12
185
QUADRAM
auadchrome 12" _ __ _ _ _ _ $485
auadscreen 17"
1595
auadchrome II 14"
485
Amberchrom e 12"
165
TAXAN
lDOG _ __ _ _ _ _ _ _$125
I~A

1~

1~

149
149
259
409
699

10
210
420
440
ADOS

VIDEO TERMINALS·

(conI.)
ALTOS
Smart II _ _ _ _ _ _ _ _ $695
QUME
aVT 102·Green _ _ _ _ _ _ _5395
aVT 102- Amber
415
aVT 103·Green
810
aVT 103-Amber
645
aVT 108·Green
445
aVT 108·Amber
515
TELEVfO£O
800 _ __ _ _ _ _ _ _ $1220
800A
975
910
420
~O+
655
921
445
922
750
924
635
~5

U5

925E
595
WYSE
50 _ _ _ _ _ _ _ _ _ $485
75
580
ZENITH
Z-22
$465
Z·29
595
Z·49
Lawell P11c1

MULTI-FUNCTION BOARDS

AST RESEARCH
~~a Pak (256k) _ _ _ _ __ .$369
IDEAmax 384 (64k)
ORCHIO
Blossom (O-k)
STB
SlP!lr Riq l64k)

$259

Promodem 1200

$375

DISKS
Maxell 3W' (Box 01 1D)
Memorex 3W' (Box of 10)
3M 3W' (Box 01 10)

$35
39

MODEMS (External)
PROMETHEUS
Pro·modem 1200
QUADRAM
auadmodem 1100
HAYES
Smartmodem 300
Smartmodem 1200
Smartmodem 2400
NOYAllON
Access 1-2- 3
Prolessional2400
PRENTICE
Popcom Xl 00
Popcom Cl 00
RACAL·VADIC
Maxwell 1200 V
2400 PC
VEil-TEL
PC Modem 1200
1200 Plus

$395
$555
$205
445
719
$475
635
$379
355
$439
635
$399
399

BACK-UP DEVICES

ALLOY
Tape Backup _ _ _ _ _ La.111 P11c1
syaSEN
Tape Backup
Lawell P11c1

MOUSE INPUT DEVICES
MQUSE SYSTEMS
PC Mouse w/paint

III:ROIOFT
Microsoft Mouse (Serial)
Microsoft Mouse (Buss)

$139
149
149

SURGE PROTECTORS
$235
$329

I#DMMUNICATIONS BOARDS

AST
AST-SNA
AST·BSC

MacTote .==;-r;==,.----$65

PROMETHIUS

MICROSOFT
MacEnhancer

300 Baud Modem _ _ _ _ _ __

OPTIMUM
$450

MICRON TECHNOLOGY

$159

PRINTERS·
DIABLO
36"
$1229
025" _ _ _ _ _ _ _ _--:619
630-API
1529
630-ECS"
1799
EPSOM
La1500
$1199
Parallellnter1ace _ _ _ _ La.llt PrIce
JX- 80
599
RX -80
239
LX- 80"
265
RX -laO
399
FX-80"
379
FX-l 00"
599
C. ITOH
Prowriter 851 0 BPI _ _ _ _ _ _ 5375
Starwriter Al OP
529
Starwriter Fl 0·40P
969
Printmaster Fl 0·55P
1249
JUKI
6100 _ _ _ _ _ _ _ _ _ $439
6300
799
MANNES MANN TALLY
Spirit _ _ _ _ _ _ _ _ _ _ $279
160
579
180
849
NEC
2030" _ _ _ _ _ _ _ _,$719
8027"
349
2050"
695
3530
1329
3550
1395
8850"
1785
Pinwriter P2"
675

Home Accountant Plus _ _ _ __
MacManager
MacProject
Lawelt PrIce
Management Edge
125
Market Analyzer
Lowell P11c1
Market Manager (Dow Jones) _ _ _ _ '19
Peachtree Back To
Basics Accounting _ _ _ _La.111 P11ct
Sales Edge
115
Straight Talk
369
Financial Planning (Apropos) _ _ _ _ 60
Investment Planning (Apropos) _ _ _ _ 80
Communications Edge
110
Negotiation Edge
175
Tax Manager (Microlab)
110
Forecast
45
Electric Checkbook
50
MacCalendar
50

$699
699

GRAPHICS BOARDS
AST
Monograph plus _ _ _ _ _ _ _ $425
MA SYSTEMS
Peacock Color Board
$245
PERIYST
Monochrome Card
$199
QUADRAM
auadcolor 1 _ _ _ _ _ _ _ _ $195
auadcolor II
485

KEN81118TON IIICROWARE
Masterpiece _ _ _ _ _ _ $115
CURTIS
Diamond _ _ _ _ _ _ _ _$39
Emerald _ _ _ _ _ _ _ _ _ _ 49
Sapphire
59
Ruby
&9

MEMORY CHIPS
DisKETTES

(200ns) 64k

LOBICTRAK 5V,"
100% Blllllnl,",
Do.fIIt lilli, do.fIIt dlnslty
10 ptr box
20 + boxes _ _ _ _--1l
10·19 boxes - - - - - - 1 l
2·9 boxes ---------f
1 box

$35

Inquiry 386 for End-Users.
Inqui ry 387 fo r DEALERS ONLY.

AT/PC

MAX. IBM®
COMPATIBILITY

EVENT QUEUE

Made In USA

"OEM BASIC System
"PC·lOOt Complete System
"XT·2001 10 MB Complete System
*AT·7000 CaD For EwIuadou Unit

the European Federation for
Medical Informati cs, Helsinki. Finland. Topics include
medica l-record management
and classification problems,
expert systems, medica l and
cli nica l researc h and eva luation, and personal computers. Contact M IE-85
Secretary General. Ra ija
Trevo-Pellikka, The Fin nish
Hospital League, Toinen Linja 14, SF-00530 Helsi nki,
Finla nd; tel: 358-0-7 71 2640

August 25-29
• INFORMATION TECHNOLOGY CONFERENCEThe Integrated Information
Technology Conference and
Exposition: INTECH '85,
Moscone Center, Sa n Francisco, CA. TopiCS to be addressed include integrating
personal computers, networks, in fo rmatio n security,
integrated voice and data,
and managi ng info rm ation
techno logy. An App li cations
Center will prov ide attendees the opportunity to
observe applications in action. Contact INTECH '85,
National Trade Productions
Inc.. Suite 400, 2 11 1 Eisenhower Ave .. Alexandria, VA
22314, (800) 638-85 10; in
the metropol itan Washington, DC. area, call (703)

683-8500. August 26-29
• VIDEODISC
CONFERENCE-The Fifth
Annua l Nebraska Videod isc
Symposium, University of
Nebraska, Li ncoln , Th e
theme is "Videodisc- The Industry Comes of Age." Panel
d iscussions, presentatio ns,
and exhibits. Registrati o n is
5375. Contact Videod isc
DeSign/Productio n Group,
KUON-TV/Un iversity of
Nebraska-Li nco ln, POB
83 111. Lincoln , NE 6850 1.
(402 ) 472-36 11.

PC-2001 "

COMPLETE SYSTEM
$555 (Minimum Order 10 Units)
$995 (Dealers at Quantity 2)
$1695 (Dealers at Quantity 2)

$ (Approx. $2000 Off IBM Pricing)

PC-2OO1

Speakers, panel sessions,
and ex hibits. For details,
contact Conference Committee, POB 3839, Auckland,
New Zea land. August 27- 31

•

September 1984
• TRADE CONFERENCE
SERIES-The Fifteenth
United States Invitatio nal
Computer Conference,
vario us sites throughout the
u.s. A series of o ne-day,
regio nal conferences designed to bring origina l
equipment manufacturers
together with systems integrators and quantity endusers. Exhi bits and techn ica l
semi nars, Fees begin at
51600 each for one to four
conferences. Con tact B. J.
Jo hnson & Associates Inc ..
3151 A irway Ave. #C-2,
Costa Mesa, CA 92626, (71 4)
957 -01 7 1. September- November

COVER STORY

• INFO MANAGEMENT
SEMINARS-NYU Sem inars
o n Information Management, va ri ous sites througho ut the U.S. On the agenda
are "Legal Issues in Acqu iring and Usi ng Computers"
and "Networking Persona l
Computers." Contact School
of Continu ing Education,
Sem inar Center. New York
University, 575 Mad ison
Ave .. New York, NY 10022,
(2 12) 580- 5200.

1

Touchdown '. Key Overlays provide new or addilional PC keyboard commands lor compalibili~ wilh your soltware programs. Made 01 heavy, non-glare malerial similar 10 Ihe original
ke~ops, wilh commands prinled on Ihe underside. lor durabilily . . . These are nol ordinary
slick-lJn labels l Hooleon also makes cuslomoverlays 10 your exacl specs, including loreign

September- November
• COMMUNICATIONS
WORKSHOPS-Data Communi catio ns Workshops, vari ous sites througho ut the U.S,
and Canada. For a ca talog,
contact Rhonda Carney, Intel
Corp.. Westford Corporate
Center, Three Carlisle Rd,
Westford, MA 0 1880. (6 17)

256-1 37 4. September-December

August 27-30
• NEW ZEA LANDERS
CONV ENE-The Ninth New
Zea land Nat ional Computer
Conference, Sherato n,
Auckland, New Zealand.

$995

language and special symbols. Touchdown'· Kejlop Expanders enlarge small keys (Relurn.
Shill, elc.) on Ihe IBM PC and mosllook-alikes. They laslen securely over exisling keys wilh
aspecial adhesive provided, yel are easily removed wilhoul damage 10 Ihe keyboard.

P. D. Box 201, Dept. B, Cornville, AZ 86325
CUSTOM KEY OVERLAYS can be made 10 your exacl specs. al a much lowercosllhan engraving Ihe keys.

r KErT;; Em'NDEiiS0-; ~r~ 7t; - - - - - ~rice'
1 Diy.
PC, PC/Xl PC PorI. (12 keys)
I ______ IBM
IBM 5291 Display Sialion (13 keys)
Compaq, Columbia (10 keys)
1_KEY_ 5250/5251
OVERLAYS
(4B keylops/ fronlsl
1
1

• IBM SHOW
IBM System User Show.
Olymp ia 2. London.
England . A series of sessio ns focusing on all aspects

I

(continued)

I

1

,

Price ' I - _ corona, Eagle Spiri !. Dubie,
$21.95
Keylronic (10 keys)
21.95
_ _ 'BM 3270 PC "Enler" (1 keylop)
21 .95
~ Io dividual Expanders (blank)

1
$21.95
3.95 1
2.75

1

$21.95
_ _ 5520 (101 keylops)
29.95
_ _ 3270 (32 key Irools)
21.95
_ _ DisplayWrile 2 (36 keylops)
21 .95
- _DisPlayWrile 3 (38 keylops)
21.95
_ _ Dvorak (43 keylops)
26.95
_ _ Wordslar (29 keylops)
26.95
0 Visa
0 MaslerCard Exp.Dale_ _ _
Card #
Visa or Me orders phone 602-634-7517

_ _ Conlrol Key English (5 keylops)
6.95
_ _ Blank Overlays (99 keylops)
21 .95 1
_ _ Do-il-yoursell Kit (200+ pieces)
29.95
_ _ MulliMale (44 keylops)
29.95 1
_ _ EasyWriler II (29 k~pllronls / Handy Card) 29.95
_ _ Lolus 1-2-3 (24 keylopslHandy Card) 29.95 1
_ _ WordPerfecl (32 keylops/Handy Card) 29.95
TOTAL (Min. order $10.00) $_ _ _ 1
All prices include lirsl class poslage.
(All orders shipped wilhin 24 hours.)
1
Arrzona reSidents add 5% lax _ __
Cuslom Overlay, Olher Sollware Kils. Wrile lor informalion.
TOTAL ENCLOSED $_ _ _ I

~---------------

In qui ry 172 fo r End-Users.
Inqui ry 173 fo r DEA LERS ONLY.
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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 manl\al may just 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 BB. Houston. Texas 77057. (713) 266·5771.
Me/ Visa accepted. Mail orders enclose $3.00 shipping.

Software
MastersTM

Seventh Annual Conference on

RACTIVE
VIDEODISC
In Education and Training
August 21-23, 1985
J. W. Marriott Hotel
Washington, D. C.

Presentations Cover

• Current Applications
• Emerging Technology
• Methodology Implementation
Pre-<:onference tutorials are scheduled for August 19 and 20.
Included among exhibitors are:
U.S. Video
GWF Associates
OnLine Computer Systems
MetaMedia Systems, Inc.
Digital Controls, Inc.
JVC
Applied Science Associates
Pioneer

3M
DEC
NCR
WICAT
Sony

. ......."

'
~
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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

Inquiry 320

• EUROMICRO
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
1\vente. Dept. Inf.. Room A
306. POB 217 . 7500 AE
Enschede. The Netherlands.
Attn: Mrs. C. Snippe-Marlisa.
September 3-6
• OFFICE AUTOMATION
Third Annual Conference of
the Office Automation
Society International.
Radisson South Hotel.
Bloomington, MN . The
th eme is "The Integrated
Office-How Soon?" Contact
Office Automation Society
International. 2108 C
Gallows Rd .. Vienna. VA
22180. (703) 790-0490.
September 3-6
• PERSONAL COMPUTER
FA IRE-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
• ROBarlCS CONGRESS
The Second International
Personal Robot Congress
and Exposition (lPRC).
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
• AUTO FACT EUROPE
AU TO FACT 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 Admini strator. 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 o f
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 1echnical
Information. National
Research Co uncil 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 $695 . 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)

t more permrmance. in less space.

""'/2
7U

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 switc h
allows you to switch from multic olor to either a green or amber
mode. It's like owning both a
c olor 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.
Inqui r y 282
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We've

specialized
In Vertical
Markets•.•

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 I 6-18

Medical/Dental
Construction /
• Appointments
Job Cost
• Patient Billing
• Payroll
• Claim Preparation • General Ledger
• Patient Data Base • Estimating
to
Educational Administration
;.. ..:
•
•
•
•

Scheduling
Attendance
Grading
Computer LiterC\cy

• 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, 75001 Paris, France;
tel : (I) 261 52 42 ; 'Telex : 212
597 F. September 16-20

... Since 1977
Now over I 10 machines
Including:
~_~

7

===-=';"::TM

UNLOCKT . Removes
Copy Protectionl
Runs on IBM® PC, XT, AT, and Many Compatibles
New UNlock (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 Gener~I/One.TM 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 . UNlock does not
risk or change your original distribution disk.
ORDER TODAY BY TELEPHONE I

New UNlock (4.0) Disk
Produces Non-Protected
DOS Copies from:

(305) 474·7548
OR USE COUPON BELOW

• LOTUS 1-2-3TII (l.A & 1.AO) ='Tra;;5ecsy;t'e;;;S,TnC.- - - - - - ,
• dBASE IIITIl (1 .0 & 1.1)
• FRA.MEWORKTII (1.0 & 1.1)

701 E. Planlalion Circle. Planlalion. FL 333241
'Please send me _ _ _ copies of UNlock 1
1(4 .0) @ $49.95 ea. plus $4.00 Ship/Hand'l. 1

• SYSTATTII (1.3 & 2.0)

1

Check enclosed _

Icard

• SPOTLIGHTTII (1.0)
• GRAPHWRITERTII (4.3)
• REALIA COBOL (1.20)

MC _

VISA

IE)(P. Dale

I

1

1

I

I

1 Name

$49.95

_ I
I

No.

I

T;tle

Version 4.0

1 Company

I

IPLUS $4 .00 SHIPPING' AND HANDLING)

1Address

1

~TM

_ I C;ly

Siale

Z;p

1

CEI !.!~~ ___ ~~_...!~J

TRADEMARKS, (OWNER). IBM, PC, Xl . AT (International Business Mach ines), Lotus ' ·2·3 (Lotus Develop·
ment Corp .), dBase III and Framework (Ashton·Tate), Syslat (Systal, Inc.). Spotlight (Soltware Ans). Graphwriler
(Graphwriter Communication s, Inc.). Data GenerallOne (Data Genefal Corp .), Rella Cobol , (Retia . Inc.)

100
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• 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, New York
Hilton and Sheraton Centre
Hotels. New York City. More
than 400 exhibitors complement the conference. Contact Robert Birkfeld, National Expositions Co. Inc ..
14 West 40th St.. New York,
NY 10018, (212) 391-9111.
September 18-20
• MANUFACTURING EXPO
Eastern Computer Manufacturing Expo, Charlotte, NC
Contact Great Southern
Shows, POB 655, jacksonville, FL 32201. (904)
743-8000 . September 19-21
• INTERFACING-WORKSHOP-Personal Computer
and STD Computer Interfac-

ing for Scientific Instrument
Automation, Greensboro.
NC A hands-on workshop
with participants wiring and
testing interfaces. The fee is
5450. Contact Dr. Linda leffel. CE.C., 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 55 for both
days or 56 at the door. Contact Jim Harrison, Tidewater
Radio Conventions Inc., 1234
Little Bay Ave .. Norfolk, VA
23503 , (804) 587-1695.
September 2 1-22
• 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:
AIIEuropa, Rhein-Main-Halle,
Wiesbaden, West Germany.
Contact Jim Hay. lbwer Conference Management Co. ,
331 West Wesley st..
Wheaton, IL 60187 , (312)
668-8100. September 24-26
• BOSTON COMPUTING
The Eighth Northeast Com. puter Faire, Bayside Exposition Center, Boston, MA.
Product displays and conference program. Contact
Computer Faire Inc .. 181
Wells Ave, Newton, 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 CompuPro® 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 sacri·
ficing 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
Ca1l800/ VIASYN·1. In CA, 800/ VIASYN-2 . TWX: 510-100-3288 VIASYN CORP
Compu Pro 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.
But 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 Macc'harlie's keyboard.
About as easy as slipping a letter
in an envelope.

Macintosh sets snugly
beside MacCharlie, on
a custom-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 cord~ ,
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. Suggested 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 80 1-531-0600.)

MacCharlie offers 2S6K RAM, with optional upgrade to MOK KAM: 360KB disk drive. and optional second disk drive.

lliE BEST OF BOlli WORLDS.
MacCharlie is a product of Dayna Communications,
50 S. Main, Salt Lake City, Utah 84144
Inquiry 120
Apple is a trademark or Apple Computer. Ino Macintosh ~ a trademark licensed to Apple Compoter. Ino IBM
Is a registered trademark of International Business Machines Corporation.
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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 th e 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 lravesty Generator for Micros" by Hugh Kenner and
Joseph O'Rourke in last November's BYTE, "lravesty 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.
I
In "Real-Number Formatting on' Your Apple," Brent David1;lck 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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P·R·O·G·R·A·M·M·I-N·G

p. R·O· l' E'C'T

NEW PERSPECTIVES
ON NEARBY STARS
BY BRUCE WEBSTER

A Macintosh programming

project in Pascal
_ _ _ To use an already over. . . . 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
1. 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 1 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 1.
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 articl~. I'll describe StarMap. a program for the Macintosh that lets you do just
(continued)

Bruce Webster (6215 Thorn St .. San Diego. CA
92115) is a contributing editor for BYTE.
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that. Star Map 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 weli 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.
Star Map 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 1bolbox
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 .list
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.B.A.F.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. Star Map 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-class 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

Thble I : The 75 stars closest to the earth. As the text file RawStars. this list is
converted by the program ReadStar into a binary file that can be used by
StarMap. (This list is taken from. among other sources. Astrophysical
Quantities. 3rd ed .. by C. W. Allen. London : The Athlone Press. 1973.J
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 0 1668
Cordoba 29191
Kapteyn's Star
Kruger 60
Ross 614
BD -12 0 4523
van Maanen 's Star
Wolf 424
BD -37 0
BD +50 0
CD -46 0 11540
CD -49 0
CD -44 0 11909
AD Leonis
BD + 68 0
Ross 780
CC 658

Right
Ascension
hours minutes

o

o

14
14
17
10
11

26
36
55
54

6
1

43
36
47
39
36
31
45

18
23
22

3
11
21
22
7
18

o

1

5

o
37
42
15

Declination

Parallax

degrees minutes

microseconds

o
-62
-60

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

-9
1

5

21
33
44

59
43
-36
-16

3

22

41
25
14
10
26

6

27

16

28
46
31

-12

2
8
25

-37
49
-46
-49

o
12

o
10
17
21
17

30

17

33
57
37

22
11

51
43

1

6
30

1

5

o
762
745
552
429
401
377
367
345
317
303
303
301
294
291
286
283
282
279
276
268
260
256

38
-47

23

7
21

0
28
38
33
19
18
39
13
53
55
36
38

0

8

5

12
23

-39
-45

4
0

57
-2

27

253

46
32

250
249
236
230
225
219
216
214
213
212
209
207
206

5
9

-44
12
68
-14
-64

9
18
36
42
51
13
17
50
28
31
33

Stellar
Class(es)

G2
M5
G2
M5
M8
M2
A1
M5
M4
M6
M7
K2
M5
K5
K5

K5

dA5
M6

K7

F5 dFO
M4
M1
M2
G8
M5
MO
MO
M3
M7
M5

M5
M6

M4
MO

dG5
M6
M4
K7
M4
M1
M5
M8
M4
M5

dA5

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 0 (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

Declination
Right
Ascension
hours minutes degrees minutes

Lalande 25372
Keid
BD +20 0
Altair
70 Ophiuchi
AC + 79 0
EV Lacertae
AC +58 0
WX Ursae Majoris
36 Ophiuchi
CD -20 0 4125/4123
CD -36 0
Sigma Draconis
Lalande 46650
Delta Pavonis
L374-14
CD -210
BD +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
BD +53 0 1320/1321

13
4
10
19
18
11
22
4
11
17

43
13
17
48
3
45
45
26

14

55

LP 658-2
Ross 882
CD -45 0
Wolf 629/630
82 Eridani
CD -110
Beta Hydri
BD + 19 0
BD +45 0 2505

5
7
20

20
19
23
20
19
6
19
7
8
17
5
0
15
7
6
5
9

16

3
14
0
23
17

3
12

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

10
44

8
2

44
31
58

78
44
58
43
-26
-21
-36
69

7

5
. 53
47
32
12
14
35

2

8

-66
-45
-21

19
37
51
6
38
24
17
41

5
-67
-21
-57

-3
57
-41
38
33
12
52

-4
3
-45

-8
-43
-12
-77
19
45

33
6
38
20
29
54

8
41
19
15
16
19
32
40
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 dAO
M4
A7
KO
K5
M4
M4
M4 M4
M2 M8
K1
K1
K5 M2
K3 M5
KO
M2
G6
M7
M1
M4 M5
dM5
M5
M5
M1
GO MO
M4
M5
M4
M6
MO MO
dK5
M4
MO
M4 M4
G5
M4
G1
M4 M6
M3

M4

K5

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
1. 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, !d, 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 !daxis, through 06 h oom .00. 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. Assuming 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 (2 xpi)/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 1: Tne stars closest to tne eartn , 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
clarity'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 tne 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 KI , 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 Comp
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+

z8

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)
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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)l

x = s • cos (8)
y = s .5in(8)
Z = 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 fu,!c 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 : = ParToL Y * (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 types used by StarMap and ReadStar.

Each star occupies a location in a
large three-dimensional grid. specified by its coordinates (x.y.z). Since
you want to sort the stars along each
axis. start by linking together all stars
with the same x-coordinate. the same
y-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-. YO. 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- , Yo , or z-coordinate. AVal tells what that coordinate

Name

X
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[23J;
:. Integer;
X,Y,Z
NumComp : o.. 3;
Comp
: array[1 .. 3J of Component
end;

Y
Z
NumComp
Comp[1J
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
system 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 AVa I 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[8ack) 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,A Y,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

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.
1tanslation 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
HPtr : = Head " .Link[Direction] ;
{start at one end}
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 }
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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 sca ling 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 fil ter 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
MACAOVANTAGE:UCSD PASCAL

M

acAdvantage:UCSD Pascal represents something of a fi rst 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 qu ite the
same as this.
MacAdvantage is simply a UCSD
Pascal compiler (i:md assorted tools)
running under the Macintosh Finder.
The editor is a standard Macintoshstyle editor. developed by Bill Duva ll
at Consulair and found in other software-development packages (MDS.
MacModula-2 . Megamax C. etc.). The
resou rce maker is Apple's standard
resource compi ler. again found in
many of the other systems. The compi ler 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 appl ication 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

B YT 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 un its. 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 identica l 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.
Th is 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
Sof1ech. MacAdvantage now has some
strong points to balance against problems. First and foremost is price: at
S11 9. 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 MacAdvantage). then produce a
fina l version using 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 lim it 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. RAWSTARS.DOC. 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 a'nd 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 I) 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 I. If another star is
selected, the information window is
changed accordingly.

Which Master
Would
Your Slaves
Recommend?

Our NewCPZ-186
Has It All
Intercontinental Micro Systems,
the leader in the 8-bit single board
computer world, has done it again.
The CPZ-186, bosed on the 80186
CPU with integrated 2 chonnel Direct
Memory Access Controller, hos 0
4-drive floppy controller, 2 serial 1/0
ports, 216 parallel 1/0 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 ftexibility.
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 Sol 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 solving 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
contact us directly, and ask about
our complete line of Sol 00 Bus and
Local Area Networking Boards.
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Micro Systems

4015leoverton Ct., Anoheim. Co 92807,
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UST CO!ItO'/
PRICE PRICE

ALS, Word or List Handler. ea.
$
Handler Pek (WordlUsUSpall)
$
APPLE. Appleworks
$
ASHTON·TATE, dBssell (Raq CP/M 80) $
BPI, AR. AP. PR or INV. each
$
BRODERBUND. Print Shop
$
Print Shop Graphics Library
$
Bank SI. Writer or Spaller. ea
$
Bank SI. Combo (Writer & Speller) $
DOW JONES, Market Manager
$
Market Analyzer or Microscope. ea. $

~~~~~--;
,

S. •

LIST

ASSIMILATION, Turbo Touch
$
BLUECHIP, Millionaire. Barron. Tycoon. ea. $
CEHTRALPOINT,Ccpy II Mac or MacTooIs ... $
CONROY.LA POINTE. Diskettes.
10 pak. SS/oD. w/FIlp-Pak
$
CONTINENTAL, Home Accountant $
CREATIVE SOLUTIONS. MacForth Levall $
CREIGHTON, Home Pak or Mac Offies. ea. $
Mac Spell+
$
CSD, MacLlon
$

129 $
60 $

40 $
60 $

100
149
39
99
379

DOW JONES, Market Manager Plus
EXPERTELLIGENCE. ExperLogo
FIRST BYTE, Smooth Talker
FORETHOUGHT, Fact Finder
HABA. 05/00 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. Megallier
Megamerge
MICROSOFT, Business Pak
Multiplan. Word. or File. each
MILES, Mac the Knife. v. I
MONOGRAM, Dalla .. & $ense

$ 249
$ 150
$ 150
$ 150
$ 550
$ 50
$ 50
$ 40
$ 30
$ 400
$ 145
$ 595
$ 195
$ 125
$ 595
$ 195
$ 39
$ 150

NOVATION. Smartcal Plus Modem w/Soltware
ODESTA, Helix
PENGUIN, Graphics Magician
PROVUE. OveNue
SIMON & SCHUSTER. Typing Tutor III
SOFTW. PUBL •• PFS: File &ReporlCombo
SOFTWARE ARTS. TlK Solver
STATEOFTHEART, ElectronicChackbooI<
STONEWARE, DB Master
File Vision

$
$
$
$
$
$
$
$
$
$

D.sk

$
$
$
$ 60
$ 239
$
$
$

$

95
95
95
479
31
29
25
19
229

$

83

$
$
$

$
$

$ 395

$ 125
$ 80
$ 395
$ 125
$ 25
S 89

499 S
395 S
50 S
295 S

349
259
32
185
60 S 37
175 S 105
249 S 159
80 S 50
195 $ 125
195 S 115
99

* CONROY-LAPOINTE~ DISKETTES *

We guarantee these lOp quality productl wlth our name.
5 YEAR LIMITED WARRANTY.

10ea. SS/SD. (Apple. etc) 35 TrI<. W/FLIP BOX $ 12
100 ea. SSiSD. (Apple. etc) 35 Trk
$ 99
1000 ea. SS/SD. (Apple. etc.) 35 Trk
$ 840
10ea. DS/DD. (IBM. HIP) '18 Trk. W/FLIP BOX S 15
100 ea. 05/00. (IBM. HIP) 48 Trk
S 119
1000 ea. 05/00, (IBM, HIP) 48 Trk
$ 859
10 ea. SS/DD. 3m" (MAC. HIP). WIFLIP BOX $ 25
50 ea. SS/DD, 3'1>" (MAC. HIP)
$ 115
100 ea. SSIDD, 3'1>" (MAC. HIP)
$ 229
CONROY-LAPOINTE" IBM PRE-FORMA TTED
10 ea. DSiDD. 48 Trk W/FllP BOX
$ 19
100 ea. DS/DD. 48 Trk
S 149
1000 ea. DS/DD. 48 Trk
S 959

SINGLE·SIDED, DOUBLE DENSITY
LIST CONROY

$
$
$
$

45

S

19

40 S 27
47 $ 19
49 S 19

DOUBLE·SIDED, DOUBLE DENSITY
CDC. 10ea. DSlDD.4OTrk(IBM.H/P)$
DYSAN. 10 ea. DS/DD. (IBM. HIP) S
MAXELL, 10 .a. DSiDD. MD2 (IBM) $
VERBATIM. 10 ea, Ds/oD. MD34 (IBM) $

59
69
71
75

$
$

23
35
26
24

$

CONROYUPOtNTE, to ... DS/DD, wlFllp Box
$
MAXELL. 10 ea. SS/DD (MAC. HIP) $ 60 $
MEMOREX, 10 aa. 55/00 (MAC. HIP) $ 80 $
VERBATIM. 10 .a. SS/DD (MAC. HIP) $ 65 $

29
35
33
32

$

31;2" MICRO DISKETTES

HIGH DENSITY DISKETIES FOR IBM·AT

MAXELL, 10 aa. DSiOD (IBM·AT)
$ 77 S 49
MEMOREX. 10 ea. DSiOD (IBM·AT) $ 77 $ 49

* GENERIK DISKETTES *
Top quaUly, wl/eckel', no labell. Quantity dlacounta.
90 day -No haule, monay back guarantse:

100 .a. SSiSD. 35 Track (Apple. etc)
100 ea. DSiDD. 48 Track. (IBM. HIP)

$

$

60
95

Intarlaea. ea.
$
CPlIIEI~T:SIDIE. Wild Card II (copier. +/e) $
Card (II +).1 yr Hd wty $
:;iil~siNnirii.l. III JOYSstlsCvkSer(IFI+anllle) $

CITY

MAIL TO,

115
140
119
90

$ 85
$ 79
$ 29
C$ AL6L5

KI

KEY TRONIC.
Keyboard (+)
KOALA, Muppet Keys
Touch Tablet wlMicro Illustrator (+/e)
KRAFT. Joystick (11I1I+lIle)
MiCAO-Sa,lKl Co. Card + 64K RAM Card O~)
MICROSOFT, Premium Scftcard (lie)
ORANGE MICRO.
... I6K
16K Buffer Board for Grappler Plus
PCPI, Appllcard, 6 MHz. 14 features

8ufferedGmppIe!~

$ 298
$ 80
$ 130
$ 50
$ 189
$ 395
$ 209
$ 99
$ 375

RH ELECT., Super Fan II w/,urge protector $
TITAN, Accelerator lie
$
128K RAM Card (11+)
$
TRACKHOUSE, Numeric Key Pad (lie) $
TG, Select·a·Port
$
VIDEO 7, V Color 7 RGB Card
$
V Color IIc
$
V Color lie
$
VIDEX. UltraT.rm (11+111.)
$
VidooT.rm 80 Col. Card
$

89
319
269
100
40
150
200
250
379
279

Smartcard
LIST

ANCHOR. Signalman Mark XII
$
HAYES, 2400B External Modem
$
Smartmodem 1200B (IBM)
$
Smartcom II Softwar. (IBM/MAC) $
Smartmodam 1200 (Ext.rnal)
$
Mlcromod.m lie w/Smartcom (AP) $
NOVATION, Appl.Cat 11300 Baud (AP) $
212 Apple Cat. 1200 Baud (AP)
$
SmartCat Plus w/software (MAC) $
ACCESS 1·2·3 t2Otl8 Modern+ClOSSIaIk 08M) $
PROMETHEUS, 1200 Standalone Modiem $
ProModem 1200 w/softwar. (MAC) $
ProModem 1200A (AP)
$
ProMod.m 1200B (IBM)
$
QUADRAM, Ouadmodem. Intemal (IBM) $
Ouadmod.m. Ext.rnal. (IBM)
$

399
899
549
149
589
329
389
595
489
595
495
549
449
389
595
695

$ 179

$
$
$

44

S

$

S
$
$

S
$
S
$
$
$

$

S
$
$

75
35
89
275
159
59
250

38
73
215
289
240
29
18
45
85
159
219

HOWARD SOFT, Tax Preparer '85

$ 250 $ 165

LIVING VIDEOTEXT. Think Tank
MECA. Managing Your Money
MEGAHAUS. Megaworks
MICRO PRO. WordStar
WordStar wi Starcard
WordStar Professional. 4 Pak
MalIM"ge. SpeliStar. or Starlndex. ea
InfoStar and Stareard Combo
MICROSOFT. Multi·Plan (Ap DOS)
QUARK,l'«lrd Juggler & Lexicheck (1Ie1l1c)
SENSIBLE, Sensible Speller
SIERRA/ON.LINE, Screen Writer II
SOFTW
ARE PUBL, PFS:File or Write. each
PFS:Graph or ·Report. each
SPRINGBOARD, Newsroom
STONEWARE, DB .Master. v. 4 +

$
$
$
$
$
$
$
$
$
$
$
$

145 $ 89
189 $ 125
125 $ 60
350 $ 189
495 $ 285
495 $ 265
89 $ 54
595 $ 295
95 $ 62
189 $ 129
125 $ 79
130 $ 79

$
$
$
$

125 $ 79
125 S 79
50 S 32
350 S 225

59 ~1!11l!lD[!GI:D!Ilij~I!iI
219
189
50
26
99
139
169
229
175

iiili5i9iiiiiiiiii~~mliiii!ilijljilii

S

259
$ 699
$ 379
$ 107
S 419
S 239
$ 219
S 419
$ 349
$ 369
$ 345
$ 429
$ 349
$ 289
S 425
S 495

MONITORS
AMDEK, Color 300 - Comp/Audio
Color 500 - CompNCRlRGB/Audio
Color BOO - Hi ReslRGB/Audio
300A - 12" Amber
3OOG. 12" Green
310A. 12' Amber/Comp (IBM)
PRINCETON, HX·12 - Hi ReslRGB
SR·12 - Hi R.s/RGB
MAX·12 - Amber (IBM)
QUADRAM, Amberchrome. 12'
ZENITH, ZVM122 - 12" Amber
ZVM123 - 12' Green
ZVM124 & ZVM 135

349 $ 249
525 $ 375
589 $ 399
189 $ 135
179 $ 119
230 $ 159
$ 795 $ 469
$ 799 $ 599
$ 249 $ 179
$ 250 $ 159
$ t59 $ 95
$ 149 $ 89
20-30% OFF

$
$
$
$
$
$

CABLES
ARBO, IBM·PC to Mod.m Cable·
ASTAR. RF Modulator for T.V. (Apple)
COMPUCA9LE, MaclHayes Smartmodem CobIa
CURTIS, MonHor Extension Cable (IBM)
3'·9' Keyboard Extens. Cable (IBM)
RCA. Monitor Cable

$
$
$
$
$
$

31
35
32
50
40
15

S
$
$
$
$
$

19
20
25
35

30
9

LJST

APPLE, Imagewriter
Lss.lWrit.r
EPSON. RX I FJ( Series - In Stock
LX80 - 100 cps DQ/16 cps NLO
JX80 - Color Printer. 160 cps
L01500 - 200 cps 00187 cps LO
OKlDATA, Oklmate 20 - Color. HI Res
182 - 120 cpsl80 col
92 - 160 cpsl80 coUpara.
93 - 160 cpsll38 col/para.
2410 Pacemark - 350 cpslpara.
PANASONIC, Pl090 - 80 cpallO"
Pl092 - 160 cpallO"
QUADRAM, OuadJet-lnkjet Color
STAR MICRO, SGtO - t2fl cps IXYJO cps NlO
SGt5 - t2fl cps DO. 30 cps NlO. t6K
SOl O - 180 cps DO. 40 cps NLO
SOts - t60 cps DO. 40 cps NlO, t6K
SR10 - 200 cps DO. 50 cps NLO
SAt5 - 200 cps DO. 50 cps NlO. 16K
TOSHIBA, 3S1 - 288 cps

$ 795
439
225
$ 539

S
S

$1369
$ 819
$ 175

PLOTTERS:
$ 589 CALL

PRINTER SUPPLIES:
PAPER: Whit •• Colored. Lsser Cut ••tc.
RIBBONS, DAISYWHEELS

ORDER ING INFO & TER MS '

89
100
80
60

40
130
80

HOME & EDUCATIONAL
BEAGLE BROS., Full line IN STOCK
CALL
BRODERBUND, Prlnl Shop
$ 50 $ 29
CONTINENTAL, Home Accountant $ 75 $ 43
KOALA, Full line IN STOCK
CALL
MICROSOFT, Typing Tutor II
$ 25 $ 17
MONOGRAM, Dolars & $ense (lie)
$ 100 $ 59
Dollars & $ense (lIc)
$ t 20 $ 69
Foracast
$ 60 $ 38
SCARBOROUGH, Mastertype
$ 40 $ 25
Build-A·Book
$ 40 $ 25
Your Personal Net Worth
$ 60 $ 50
SIERRA/ON·L1NE, Homeward
$ 70 $ 45
SIMON. SCHUSTER, Typing Tutor III $ 60 $ 37
PLUS: BARRONS, CBS, DAVIDSON, EDU·WARE,
HARCOURT, LEARNING CO., TERRAPIN

~IJIlDli:+liIDG!;]jii~lmlui~
~

BLUECHIP, Millionaire or Barron. ea. $
DATASOFT, Aztec or Zaxxon. each
ELECTRON. ARTS, Sky Fox&others....
HAYDEN, Sargon III (Chess)
INFOCOM. Zork I. II. or III. ea
ORIGIN, Ultima III
PENGUIN, Transylvania
SPECTRUM HOLOBYTE. Gato
SPINNAKER, FULL LINE IN STOCK
SUB LOGIC. Flight Simulator II
PLUS: BRODERBUND. DATAMOST.

$
$
$
$
$
$
$
$ 50 $
MUSE.

CONROY

LETTER-QUALITY:

EPSON. 4 Pen Plotter

7
37
S 65
CALL
$ 70
$ 49
$ 40
$ 29
$ 82
$ 49

SIR·TECH

CALL
$6895 $8500
CALL
$ 299 CALL
$ 899 CALL
$t295 CALL
$ 288 S 208
$ 299 S 239
$ 489 S 399
$ 789 $ 639
$2995 $1975
$ 349 $ 249
$ 589 $ 459
$ 895 $ 395
$ 299 $ 249
$ 489 $ 419
$ 449 S 379
$ 599 S 509
$ 849 S 549
$ 789 $ 679
$1895 $1369

JUKI. 8300 - 40cps/para.
$ 89S
8100 - 18 cps/parel3 pitch
$ 589
She.t Feed.r for 6300 (slngl.)
$ 275
PANASONIC, P31S1 - 22 cpallS'I>" $ 699
TOSHIBA, Prop. spacing & hl·res graphics:
1351 - 192 cps DO & 100 cps LO $1895
1340 - 144 cps DO & 54 cps LO $ 789
BI-dlrectlon Tractor Feed
$ 195

15 S
60 S

CALL

ARBO, IBM·PC to Para Printer Cabl. S 60
ASSIMILATION, Mac to Epson Conn IIF S 89
Daisywheel Connection
$ 89
EPSON, Parallellnt.rfaca for L01500 $ 100
Sarlallnterlace Board
$ 130
MPC, Apple II IIF &Cable for Epson &Gemini $ 90
OKIDATA, ~ug'n Play. Tractors. OkIgreph. ..
ORANGE MICRO, Grapplsr Plus for Apple $ 145
Serial Grappler
$ 119
Buffered Grappler Plus. 18K
$ 209
QUADRAM, Microfaza... lull line IN STOCK
Mlcrofaze.. 6K. p.p. w/copy
$ 189
STAR MICRO, SarlailiF & Cable
$ 144
Mac/Star Interlaes
$ 100

S
$

30
69

79
S 79
$

S

110
49
CALL
S 99
$ 79
S 159
CALL
S 139
S 119
S 89

$

ACCESSORIES
CURTIS, Diamond. 6 outlets. switch.d $ 50 S
Emerald • 8 outlets. 6' cord
S 60 S
Ruby. 6 outlets. 8' cord. filt.r
$ 90 $
Sapphlr•• 3 outlets. wlfllter
$ 80 $
EPD, Lemon, 6 outl.telwall
$ 45 $
Lime. 8 outletslcord
$ 70 $
Orange. 6 outlets/cord
$ tOO S
Peach. 3 outlets/wall
$ 60 $
INNOVATIVE, AIp-n·File 50 (disk hr>der) $ 22 $
KENSINGTON, Printer Stand
$ 30 S
NETWORX, Wiratree, 4 outIet,wlfiH&surge $ 70 $
Wiretree Plus
$ 100 $
PROD TECH INT'L, Uninterruptable Power Supply
200 Watts. PC200 for IBM·PC
$ 359 $ 229
300 Watts. XT300 for IBM·XT
$ 499 S 379
BOO Watts. ATBOO for IBM·AT. 72lbs.
CALL

MAil TO: 12060 SW Garden Place, Portland, OR 97223 - Include telepho". number. Chack
.
' your figures for Shipping. Insurene. and Handling (SIH). All Hems usual~ In stock. NO C.O.D.
Cashiers checks, money orders, Fortune 1000 checks and government checks honored ImmedIately. Personal and other company checks-allow 20 days to clear. Prices reflect
3% cuh & Conroy-llPointe CredIt Cord _nt. so ADD 3% 10 above prices for VISAlMasterCardlAmerican Express. Your cards NOT ~ til we .hip. Add SlH CHARGES:
U.S. Mainland, 3% ($5 minimum) for standa/d UPS ground; UPS Blue, 6% ($10 min); for U.S. Poslal APO or FPO or Alasks. 6% ($10 min . Canada, 12% ($15 min). Forai!n
orders e,espt Canada,.t8% ($25 min). Monitors by Postal ~r to loreign countries. 30% ($50 min). Orders rscslvad wHh insullic~nt SIH will rafundad. All priess. availability
and speclficallons subJ~ 10 errors or change withoul notice, SO call 10 venfy. All goods are new, include warran!y' and are guaranteed to work. Due to oor low prices and
our assurance thatJou Will 1:1 new, unused ~oductS-ALL SALES ARE FINAL. We do not guarantee compatibility. Call belore returning goods IOf repaIr or replacement.
,~;.~:r "-:i;;.;,,/. ..O...,R..D~ER~DE...,S..
K HO RS-6A to 6PM PST, onday through Friday, Saturday 10 to 4. EconoRAM'. Fastrak', and Generik' ara trademarl<s of Cornx Corporation.

CONROY·
LAPOINTE
NAME
CREDITCARD '"
=1":~i~:j~oi~lr ;------"'AO""O"'R""ESS",-----can gel cash discounl prices
wilhcsedilcard

Min=:~~·:r~.

$
$
$
$
$
$
$
$
$
$
$

$ 159 t!$;~!~~:::$.:~$~~5l HUMAN EDGE, Sales or Mgmt Edge. ea. $ 250 $ 165

149

CDC, 10 ea. SSiDD. 40 Trk (Appl •• etc)
DYSAN, 10 ea. SSiDD. (Apple. etc.)
MAXElL, 10 ea. SSiDD. MOl (Apple)
VERBATIM, 10 ea, Ss/oD. MOStS{)!, (Apple)

80
170
250
495
395
50
25
70
140
249
349

$
FUNK, Sideways
$
HAYES, T.rminal Prog. for Smartmodem $
MICROSOFT, Full Line In Stock
OMEGA, Locksmith
$
PENGUIN, Complete Graphics System II $
Graphics Magician
$
QUALITY, Bag of Tricks
$
UNITED SWI, ASCII Expr.....Th. Pro $
UTILICO, Ess.ntlal Oats Duplicator III $

AST.

SixPak Plus, 64K

$259

SlxPak Plus. 256K. SfP/CC + SIW $
SlxPak Plus. 384K. S/P/CC +SIW $
Preview" Graphics Card w/para. 64K $
Advantage" Multll. Bd. for AT. 128K $
1/0 Plus II. SlP/CC
$
1/0 Plus II. SlP/CC/G
$
1/0 Plus II. 2S1P/CC/G
$
Port Kits · ser. para. or game. ea. $
MonoGraphPlus' P/CC (for Lotus) $

695
895
399
595
215
265
315
50
495

$
$
$
$
$
$
$
$
$

295
329
299
445
199
185
215
35
345

COMX. NEW

EconoRAM'" Plus. 384K

board. SIP/CCIG Fastrak & SpooI6r
$265
EoonoRAM". full 384K board
$ 295 $ 195
HAUPPAGE (HCW). 8087 Chip
8087 Math Pak (Chip & softw.)
HAYES, Mach II Joystick
Mach til (PC or Jr.)
HERCULES, Color Card w/para.
Mono Graphics Card
KENSINGTON, Masterpiece"
KEYTRONIC. KB5151. Std. Keyboard
KOALA. Speed Key System
Speed Key Tablet w/software
Koala Pad w/PC Design

$
$
$
$
$
$
$
$
$
$
$

MAYNARD. SAND STAR SERIES
Multifunction (6) Card
$
Memory Card no RAM
$
Memory Card 258K
$
Aoppy Cont. Card (accepts 3 modules) $
Hard Olek I/F Module
$
Hard Olek Cable
$
Serial Port Module
$
Para or Clock Cal. Module. ea.
$
Game Adapter Module
$
Memory Module. OK
$
Memory Module 258K
$

t75 $ 125
295 $ 235
45 $ 29
55 S 35
245 $ 159
499 $ 305
t40 $ 99
255 $ 195
tOO S 83
200 $ 115
150 $ 85

LIST
PRICE
MICROSOFT. Mouse (for PC)
$ t95
Serial Mouse
$ t 95
MOUSE SYSTEMS. PC Mouse & PaintS 220
PARADISE. Modular Graphics Card $ 395
Parallel or Serial Port. aa.
$ 95
PERSYST. NEW
PC/Mono Board. w/para port
$ 250
PC/Color Graphics Bd wnight pen & IIF $ 244

CONROY
PRICE
$ 135
S 135
S 140
S 285
S 85
$ 195
$ 178

QUADRAM.

Quadboard 64K. to 384K. SlP/CC/G $239
Quad board. no RAM. expand to 384K $ 295
Quad board 256K. to 384K. SlP/CC $ 675
Quadboard. 384K (full). SlP/CC/G $ 795
Quad board II. no RAM. to 258K
$ 295
Quadboard II. 64K. to 258K. 2S1CC $ 395
Quadboard II. 258K. 2S1CC
$ 595
Quad 512 + 64K w/serlal port
$ 325
Quadoolor I. board. 40010rs
$ 295
Upgrade Quadoolor I to II kit
$ 275
Quadvue. board. Mono. SlP/CC . $ 345
Quad 3278
$1195
Quadnet VI
$1995
Quadnet IX
$2295
Quadllnk
$ 495
Quadsprlnt
$ 645

TG PRODUCTS. Joystick
WICO. Smartboard Keyboard

$ 289
$ 295

S 215
$ 285
$ 395
$ 245
$ 195
$ 199
$ 289
$1050
$1545
$1745
$ 385
S 495

$ 30 S 22
$ 400 S 279

UST

HAYES. Mach Itl Joystick
$
KEY TRONIC. KB5151 Jr. Keyboard $
Numeric Keypad
$
KOALA. Touch Tablet for Jr.
$
MICROSOFT. Booster 126K w/Mouee $
MOUSE SYSTEMS. Mouse w/software $
QUADRAM. Expanalon Chaasls
$
Memory Expansion Board 128K
$
RACORE. Expansion Chaasls
$
128K Expansion Board
$
TECMAR. Jr. Captain
$

55
255
100
125
495
195
695
275
695
275
395

SOFTWARE PUBL. PFS:Report
PFS:Wrlte. FI!e or Graph. each
PFS:Plan or Access. each
PFS:Proof
SORCIM. SupenCalc III
STONEWARE. Advanced DB Msaler
_
Ell. Perfect Pale ~r)twrIsISpaIIThesaal
UNISON. Print MaBler
WARNER. Desk Organizer (PC or Jr)
)(ANARO. Ability

395
595
139
80
195
495

*CHIP
64K *
KIT
$10

S 225

* * FOR YOUR PC-,JR * *
69 S 79
t22 S 89
495 S 309
265 $ 195
499 S 359
30 S 27
95 $ 79
59 S 49
49 S 39
122 S 99
422 $ 357

9 each. 4256 chips
150 ns

S 35
S 195
S 77

S 75

$ 329
S 125
$ 540
S 215
$ 449
S 189
S 295

*CHIP
128K *
KIT
$79

9 each. 4128 chips
Piggyback for AT

CALL FOR
QUANTITY
PRICES

*

*

ComX
EconoRAM PlusT"

$265

384K Multifunction RAM Board
Wor1<s like AST SlxPakPlu." wijh game port
Fsatrak" RAM Dlek and Spoole, Software
(Faatrak tor up to 384K),

EconoRAM T" 384K
Single Fuctlon Board

$195

With Faatrak" and Spooler
Fully Compatible. 1 Vear Limited Warranty.
Wo"'. on DOS 1.1. 2.0 or 2.1
Prices and availability subject to change. Call.

CONROY

PRICE PRICE

$
$
dBase II. (raq. PC·OOS & 1281<)
$
An. Training Programs-large Inventory $
BPI. General Acetg. AR. AP. or PR •••. $
BRODERBUND. Bank St. Writer (PC or Jr.) $
CDEX. Training Programs-large Inventory $
CONTINENTAL. U!tr.me
$
Tax Advantage
$
Property Management
$
DATA TRANS •• Fontrix
$
DOW JONES. Investment Evalu.tor $
Market Manager Plus
$
Markat Analyzer or Market Microscope $
Spra.d Sheet Link
.$
FOX" GEUER. Qulckoode III
$
HARVARD. Total Project Manager
$
HOWARDSOFT. Tax Preparer'85
$
HUMAN EOGE. Mind Prober (PC or Jr.) $
Sales Edge or Management Edge. ea. $
Negotiation Edge
$
INFOCOM. Cornerstone
$
KENSINGTON. Eaay Unk Mall Man.ger $
LIFETREE. VolksWTiter Deluxe
$
LIVING VIDEOTEXT. Think Tank
$
LOTUS. 1-2-3
$
Symphony
$
MDBS. Knowledgeman
$
MECA. Managing Your Money (PC) $
Man.glng Vour Money Cartridge (Jr) $

695 S 359
695 S 359
495 S 279
75 $ 48
595 $ 365
80 ·$ 49
70 $ 45
t95 $ .115
70 $ 40
495 S 295
t25 $ 79
149 $ 97
249 S 159
349 S 219
249 $ 159
295 $ 185
495 S 295
295 S 195
50 S 29
250 S 159
295 $ 185
495 S 319
95 $ 59
295 $ 159
195 $ 95
495 $ 309
895 $ 449
500 $ 275
199 $ 125
199 $ 179

MICROPRO. WordStar (PC)
$
WordStar (Jr)
$
WordStar 2000 (ooplable)
$
WordStar 2000 Plus (ooplable)
$
WordStar Professlonel Plus
$
WordStar Professional. 4 Pak
$
MaliMerge. SpelIStar or Startndex... $
InfoStar Plus (+ Starburat)
$
Correct Star
$
MICRORIM. R:Bsse Series 5000 NEW $
Upgrade 4000 to 5000
NEW $
R:B... 4000
$
R:Bsae Clout
$
Extended Report Writer
$
MICROSOFT. Spell
$
Multiplan (PC or Jr)
$
Chart or ProJect. each
$
Word
$
MULTIMATE. Multlmate Ver. 3.3
$
PEACHTREE. Back 10 Bsalcs
$
Peech Pak (GUARlAP)
$
QUE. Using 1·2-3
$
1·2-3 for BUsiness
$
Using Symphony
$
SAMNA. Word Plus
$
Word til
$
SATELLITE. WordPertect (PC)
$
WordPertect (Jr)
$
SOFTW. ARTS. Spotlight
$
T/K Solver (specify DOS)
$
SOFTWARE GROUP. Enable
$

350
t95
495
595
695
495
99
595
145

S 189

S 109
S 285
$ 295
S 395
$ 285
$ 54
S 315

S 77

695
245
495
249
150
50
195

S

250
375
495
395
395
t6
17
20
695
550
495
69
150
399
695

S
$
$
S
S
S
S
$
$
S
$
S
S
S
$

$
$
$
$
$
$

395
145
255
129
85
32
125
159
235
245
239
219
14
13
15
439
279
209
39
95
289
459

$
$
$
$
$
$

BORLAND. Sidekick or Toolbox....
Sidekick Coplable (PC or Jr)
Super Keys or Turbo PaacaJ, ea.
Turbo Pascal w/8067 Support
3 Pak (PascaJ. Toolbox. Turbo Tutor)
CENTRAL POINT. Copy II PC
$
COMX. Faatral<", RAMlDI.k emul & .pooer. $
DIGITAL RES,. Gem Draw
NEW $
CP/M-86" (PCIXT)
$
DR LOG0-66 (CP/M-66)
$
FUNK SOFTWARE. Sideway.
$
LIFEBOAT. Lanlca C
$
Dr. Halo
$
MICROSOFT. Macro Assembler
$
BASIC Complier or C Complier, ea $
Business BASIC Complier
$
COBOL Complier
$
FORTRAN Complier
$
PASCAL Complier
$

40
100
150
100
150
80
500
100
150
395
450
700
350
300

S 245

S 375 . ._ _ _ _ _ _ _...
$ 89
$ 35IULltlWI~III:~~:.611i
$ 125 BPI. Personal Aooounting
$
$ 309 CONTINENTAt. Home Accountant (Jr) $
Home Accountant Plua (PC)
$
DOW JONES. Home Budg.t
$
ELECTRONIC ARTS. Get Organized $
MONOGRAM, Dollars & $en .. wfforecaat $
SCARBOROUGH. MaatsrTypa (PC or Jr) $
Your Personal Net Worth
$
SIMON" SCHUSTER. Typing Tutor III $

$
$
$
$
$
$ 37
S 279
$ 50
$ 99
$ 259
S 295
$ 459
$ 229
S 199

BLUECHIP. Millionslre, Barron, Tycoon. a•. S
BRODERBUNO. Large Invantory In Stock
ELECTRONIC ARTS. large Invanlo~ In Stock
HAYDEN. Sergon III (Chess)
$
INFOCOM. Large Inventory In Stock
Hijchhlke(s. lork I. II. or III, each $
MICROSOFT. Aight Simulator (PC or Jr) $
ORIGIN. Ultima III (PC or Jr)
$
SIERRA/ON·LINE. Ultima II (PC or Jr.) $
SPECTRUM HOLOBVTE. Gato
$
SPINNAKER. President's Choice. Amazon
Fahrenhalt. Randezvoua. Dragon, each $

99
75
150
139
95
180
40
tOO
50

$

S
$

S
S
$
$

S
$

BASF QUALI·MEJRHC™FlEXY.,QIS·K·S:
A GUARANTEED LIFETIMEOF
OUTSTAN DI·NG PERFORMA.NCE.
,

BASF Qualimetric FlexyDisks feature a unique Iifetime! warra' IiI~* firm
a$surance that the vital information you enter on BASF FlexyDisks today
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 judgecf.
.
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 FlexyDisk jacket. 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 outstandingperformance.
For information security that
bridges the gap between today
and tomorrow, look for the
distinctive BASF package with '
the Qualimetric seal. Call
800-343-4600 for the name
of your nearest supplier.

• Contact BASF for warranty details.

BY GLENN

J.

ADLER

LIOUID",CRYSTAL
DISPLAYS
FOR PORTABLES
Inside the display
technology that
has made portable
computers portable
everal months ago I got into a discussion with a computer enthusiast about
which portable computer
to buy. I quickl y whipped out my portable and began preaching its merits
and demonstrating how powerful it is.
I could see the display perfectly. but
th e fellow standing next to me was
having difficulty reading 'what I had
typed. Poor display quality is a com mon limitation in portable computers.
Most portables (not to be confused
with transportables) have twistednematic liquid-crystal displays (TN LCDs). with restricted viewing angles
and limited contrast. They must be
operated under proper ambient lighting condition s.
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 typi cal 16-line LCD module
dissipates approximately Va watt (W) .
Other available flat-panel technolo-

S

(continued)

Glenn Adler ~as a B.S. in electrical engineering and does VLSI design work for HewlettPackard's portable computer division. He can
be contacted clo Hewlett-Packard. 1000
Nort~east Circle Blvd. . Corvallis. OR
97330.
ILLUSTRATED BY ELLEN HA RRI S
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LCDS FOR PORTABLES

gies use too much power for battery
operation (,see "'TWo Flat-Oisplay '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 LCOs.
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-LCOs.
These disadvantages are attributable
to the fundamental electro-optical
characteristics of these panels. The

use of TN-LCOs 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 = LI IL2
LI = luminance of light pi xel
L2 = luminance of dark pixel
Contrast ratios of 2 to I form what
you can easily detect as an edge. This

(I a)

y

4:.

+. +.
y

y

PLANE
POLARIZED
LIGHT
TRANSMITTED

TWISTED-NEMATIC LCDs
Today's LCOs 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 b)

y

~.

+.
y

LIGHT
ABSORBED

Figure I : This figure depicts the effects of two polarizers on noncoherent light.
(a) 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.
120
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CR is about the minimum acceptable
for easy reading of LCOs. 'lYpical CRT
displays have CRs ranging up to 20 to
I, but once the ratio approaches 10
to I 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 Y2 to 2 feet). your brain will
interpret adjacen~ dots as belonging
to separate objects, This constraint
physically limits the useful pixelseparation distance for displays such
as LCOs.

I) .

Some organic compounds exist in
a phase called the mesophase, which
is stable at temperatures between the
liqUid and solid phases. Liquid
crystals (LCs) exhibit three such
phases: smectic, nematic. and cholesteric. In the nematic phase, the long
axes of the LC molecules align in
parallel orientation. The alignment of
LCs in this phase is sensitive to several
stimuli. including temperature, surface
(continued)

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 (in-eluding 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 Computers.
It puts the power to
run Microsoft Multiplan,
Lotus®~2--3: Microsoft Word and other popular programs
in the palm of your hand. It's available MICR~SOFt
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.
TM

Microsoft and Multiplan are registered rrademarks and The High Performance
Software is a rrademark of Microsoft Corporation. Lotus and \-2-3 are
registered rrademarks of Lorus Development Corporation. LBM is a registered
trademark of International Business Machines Corporation. Hercules is a
trademark of Hercules Computer Technology. PC Paintbrush is a rrademark
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 21 ..
. ....................... ..... $1,495.15
'Exac t 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..... .
....... $2,895.85
IBM PC-256K
Two TEAC 360K Dr's, Color/ Monochrome Graphics
Board, Paraliel Printer Port, Monochrome Display,
DOS 2. 1 ONLy ............................................. $2,045.95
10 MEG Hard Disk Upgrade
................ $&24.15
20 MEG Hard Disk Upgrade .......................... $124.15

• TOP TEN SOFTWARE

*

dBASE IIf IBM . . . . . . . . . .
. ........... . $374.95
Print Shop APPLE . .
. ... 34.95
Bankstreet Writer IBM/APPLE
.... ' .' 49,95
Managing You r 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
Cross talk IBM
......................... 104.95
Microsoft Word IBM/ MAC ........... 249.95/ 119.95

• HARDWARE •
AST Six Pack Plus 64K
..... $259.95
STB Rio Plus II 64K ............... . . ...... 249.95
PARADISE 5-Pack 64K .
. . 179.95
aUADRAM Ouadboard 64K
.......... 249.95
Monochrome Graphics Card .............. 1".95
Monochrome Board With Paraliel Port ....... 159.95
HERCULES Monochrome Graphics. . . . . . . . 329,95
HERCULESColor Card . ... ............... . 179.95

• PRINTERS DOT MATRIX •
PANASONIC 1091 120CPS .............. . . $269.95
PANASONIC 1092 180CPS/ NLO 33CPS .. . . . 379.95
EPSON FX-80+ 160CPS
...... .. .. 395.95
EPSONF X-l00+ 160CPS . .. .
. ..... 644.95
OKIDATA 92P 160CPS ..................... 389.95
BROTHER 2024L 200CPS/ NLO 96CPS ...... 995.95

• PRINTERS LETTER QUALITY •

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
'TWisted 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-

BROTHER HR-15 17CPS ................. $369.95
BROTHER HR-25 24CPS .................. 609.95
BROTHER HR-35 36CPS
. 849.95
DIABLO Advantage 25CPS .... .. ...•. . . 581.15

• MONITORS·
TAXAN 121 / 122 Monochrome ..
.. $145.95
PRINCETON HX-12 .....
. .... 469.95
PRINCETON MAX-12.
. 179.95
ZENITH Amber/Green Composite
...... 85.95
NEC 1260 Green Composite . .. ..
. . . 85.95
IBM Monoclone Display Amber/Green ...... 114.95

• MODEMS·
HAYES 1200B Internal w/Smartcomm 2 ... . $369.95
HAYES Micromodem lie . .... .. .. .. ..... . . 189.95
HAYES 2400 .
. .................. ' . .. . 649.95
ANCHOR Volksmodem 300
. 54.95
ANCHOR Volk.modem 1200 .
. .. 1".15

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 (1m). Since the index
of refraction of 1m is different from
that of glass. this would ordinarily result in an aberrant image. Therefore
(continued)
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80 COLUMN 64K lie Only ....... . ... . . .. . . $99.95
80 COLUMN Card 11 + Only . .... .. .......... . 51.95
VIDEX Ultraterm
........... • • . ..... 178.95
ASCII Express .
. ..... 79.95
Z-80 Card ...... . . . . . . ... . .. .. . .... .
. 49.95
APRICORN Serial Card . . . . . . . . . . . . . . .. . ... 59.95
MICRO SCI A2 Drives . .. .......... , . . . ... 159.95
... . 189.95
APPLE Compatible Drive for IIC
16K Card. . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . .49.95
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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 electric field.
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The VERSABuSINESS™ Series
Each VERSABuSINESS module can be purchased and used independently,
or can be linked in any combination to form a complete, coordinated business system.

~~!~~~:

menu~riven $99.95
accounts receivable. invoicing, and
system. It ,keeps track of all information related to who
owes you or
company money, and can provide automatiC billing for past due ac·
WRsARECElVABLES- prints all necessary statements, invoices, and summary
reports and Gan be linked with VERSAUDGER Jr" and VERSAINVENTORY~.

COlIn'"

VERSAPAYABLESTM

$99.95

VERSAPAYROLLTM

$99.95

VERSAINVENTORY·

$99.95

VERsAPAVABI.ES'" Is designed to keep track of current and aged payables, keeping you
in touch with all information regarding how much money your company owes, and to
whom. VERsAPAYABI.ES'" maintains a complete record on each vendor, prints checks,
check registers, vouchers, transaction reports, aged payables reports, vendor reports,
and more. With VERsAPAYABlES-, you can even let your computer automatically select
which vouchers are to be paid.
VERSAPAVROLl- is a powerful and sophisticated, but easy to use payroll system that
keeps track of all government·required payroll information. Complete employee records
are maintained and all necessary payroll calculations are performed automatically, with
totals displayed on screen lor operator approval. A payroll can be run totally, automatically, or the operator can intervene to prevent a check from being printed, or to alter
Information on It. If'delrired, totals may be posted to the VERSAlEoGER rr" system.

VERSAt-/vENTORY'" is a complete inventory control system that gives you instant access
to data on any item. VERsAINvENTORV'" keeps track of all information related to what
items sre in stock, out of stock, on backorder, etc., stores sales and pricing data, alerts
you When an Item falls below a preset reorder point, and allows you to enter and print
invoites directly or to link with the VERsARECElVABLES~ system. VERSAlNvENTORY~ prints
all needed inventory listings, reports of items below reorder point, inventory value reports, period and year· la-date sales reports, price lists, inventory checklists, etc.

VERSALEDGER If"

$149.95

VERSAUOOER 11'" is a complete accounting system that grows as your business
grows. \/ERSAUOGER Ir" can be used as a simple personal checkbook register,
expanded to a small business bookkeeping system or developed into a large
corporate general ledger system without any additional software.
• VERSAUOGER I1~ gives you almost unlimited storage capacity
(300 to 10,000 entries per month, depending on the system),
• stores all check and general ledger information forever,
• prints trador-feed checks,
• handles multiple checkbooks and general ledgers,
• prints 17 customized accounting reports including check registers,
balance sheets, income statements, transaction reports, account
listings, etc .
VERSAUOGER Ir" comes with a professionally-written 160 page manual de·
signed for first-time users. The VERSAUOGER 11'" manual will help you become
quickly familiar with VERSALEOGER Jr", using complete sample data files
supplied on diskette and more than 50 pages of sample printouts.

SATISFACTION GUARANTEED!
Every VERS A BUSINESS'" module is guara nteed to o ut perform all other competitive systems,
a nd at a fraclion of their cost. If you are not satisfied wi th any VERS A BUSINESS'" module, you
may return il within 30 days fo r a refund. Ma nua ls for any VERSABUSINESS'~ module may be
purc hased for $25 eac h, credited toward a la ter purchase of tha i module.

To Order:

..

Write or call Toll-free (800) 431-2818
(N. Y.S. reside nts call 914-425-1535)

• add $3 for shipping in UPS areas
• add $4 for C.O.D. o r non·UPS areas

50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977
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• add $5 to CANADA or MEXICO
~
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• add proper Plstage else\"Jhere

All prices a nd spec ifications subjec t to change / Delivery subjecf to availability.

~

• TftS.8O is a trademark of the Radio Shack Division of Tandy Corp . . -APPLE is a trademark of Apple Corp .. -IBM IS a trademark of IBM Corp .. ·OSBORNE IS a trademark of Osborne Corp.
·CP/ M is a trademark of Digital Research · ·XEROX is a trademark of Xerox Corp.
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a passivation layer (coating) · is deposited after the conductor to match
the indices of refraction. For dotmatrix LCDs. 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 LCD 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.

Rp

Cp

RSR

Figure 3: Cp and Rp represent the
capacitance and resistance, respectivelw, of
a pixel: 'TYpical values are 2 nFlcm 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.
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INDIVIDUAL PIXEL
CONSIDERATIONS
As TN-LCDs get larger. several considerations come into play regarding
the quality of the image. 1b 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 (Rp) in parallel (see figure
3). The row and column lines have
sheet resistances R" and R.. , 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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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 (usuallw 2: I) to "off"
pixels (those at Vth ) occurs. V. at
(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 pix~l
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
LCDs 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. LCDs with fewer
pixels (specifically, fewer dot rows) can '

use materials that exhibit shallow
slope in their response curves and
have threshold voltages (Vth) near 1.2
volts (V) rms (root mean square) . The
use of multiplexing (described later)
in the larger LCDs 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 LCD, 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 ITO 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 61.000 minute
connections reliably is no trivial problem. LCDs 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 be- .
cause of processing defect problems
and sheet resistance effects.
To overcome the interconnect problem,. large TN-LCDs 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 I/nth of the time. Along with
duty cycle, the other electrical parameter that affects contrast is bias (8).
The number of bias levels is the
amount of discrete. uniform steps of
voltage into which the LCD's supply
is divided. 8 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 maintena.nce agreement offers you fast,
effective service.
Quality. Speed. Commitment. That's why
an IBM maintenance agreement means blue
chip service. To find out more about the
specific service offerings available for your PC,
call1800IBM-2468, ExLI04
and ask for PC Maintenance.
-~
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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 rms
voltage seen by a sele.cted pixel (V,)
is given by
V, = (Vp) (((I)

Figure 5: Multiplexing as it relates to contrast and viewing angle for a transmission
mode LCD. Concentric rings represent measured contrast ratio (CR) of "of[" to
"on" pixel~ Theta. e. is the displacement of viewing angle from the normal
direction. N. The response of a liquid-cr~stal medium for three different
levels of multiplexing. N. is shown.
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Figure 6: Circuit schematic for an LCD quadrant. Dots are shifted on the fall
of dot clock. Values are moved from the serial shifter to the n-bit latch and a
new row is selected b~ the fall of row clock. Frame clock resets the row sequencer
and initiates the next frame. The bias toggle along with the dot value determines
the voltages driven on the 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

Vn ,

=

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= lI(n)1/2 + I . This rule optimizes the
contrast for a given value of n. For a
64-dot row display. the bias value
chosen would be 119. 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,.,) (see' figure 4) for the material.

LCDS FOR PORTABLES

The closer the value of Vs is to the
Vsa r , 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 (VS 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,ms for these conditions using a
value of Vp = 18 V yields Vs = 3 V and
V ns = 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 I
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. 1b 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 IMc10cklJ 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 110 was
designed for lack of an industry standard part. 1b avoid wiring the system
bus to the display assem bly, the controller integrated circuit (IC) 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 multiplexi ng. 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%." diskettes from Holmes &
Company. Even better, 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
Total: _ _
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Introducing
the new
and improved
IBM PC.

•

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, PC/XT, 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 of working
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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To see how e---.~
it is to use GE
take this simple
screen test.

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.
Weli, 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.

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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No ,given
a few p · ters,
anyone can use
an I BMiPc.

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 way from drive to
drive. No matter how many
drives or diskettes you)re using.

Like how to point.
Click.
Read a menu.
Open a file 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 other file folders.
And so on.

GEM software even
includes (~eneric))file folders)
places to hold random ideas)
memos) numbers and the like
until you)re ready to file them
in a GEMfolder. Or in the
wastebasket.

[aleula to r

I

81

[[]1II8JG
[ill m
1!l@l0
ffi[][I]1Il~0

[EJ[j][?J[lJ[)
[[][IDD~Q

Part ofgetting OIganized is
Imowing when to let go ofoutdatedfiles.
GEM can)t tell you tvhich
fil es to get rid oj But it can help
get rid of them.
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
doubt figured out what the
GEM clock isfor. Staying on
schedule)for instance. K eeping
track of the til11.e it takes to do
specific projects. Or getting to
your airplane on time.

GEM even includes a calculatol~ so you can tally up all
kinds of important 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

IIr

M

Framework"

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.
THE
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The GEM COLLECTION"" is a
bundle of three programs, GEM DESKTOB GEM WRITE: and GEM

lill!..lI.!ll.! .

Uith GEM PAl"' , you can easily sketch aut yOUt~ ideas, in full
co lo.'. and incDl'porate then into doewtent. you have c,'eated uitil
SEN IIR ITE is a poue ,> fu 1 uOI'd pr'oceSGOI'. ba$ed Oil
liFetl'ee Softua,.~ ' s POPUl i'" lIolkslH'itty· &111)(.". Uhether you
pr·eFe,· to ""ite dOUII yow' ideas 0" B~Btch them out I the fiEH
lDlLECIUlt lets you c)(pf'ess then quickly and easily.
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The GEM COLLECTION
Now you can work with words and pictures together.

A part of all GEM software, GEM
D ESKTO 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 w ay
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 illustra tion ifthe power of GEM sojtwareo

GEM WORDCHART

Present it with style.

G EM GRAPH
look at the numbers.

Let ~

with words and pictures on the same
page.
You can also create anything from
fine 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.

ere to
a GEM.

,

/
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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 major 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
AvailableJune

(includes GEM DESKTOP, GEM PAINT, GEM WR ITE)

GEM WORDCHART
149.00
GEM GRAPH
199.00
Also availab le:
HERCULES GRAPHICS CARD'"
PC MOUSE'" BY MOUSE SYSTEMS'"

Available August
Available August

$499.00
$195.00

Sales or use tax where applicable will be added.
Suggested reta il prices subject to change without notice. -Introductory price.

~GEM~
F'HOM DICITAL HESEARCI-I@

"GEM requires that your computer have appropriate graph ics capab ility a/ld that the pointirlg dellice be compatible. Callfor exact req~liremerlts. GEM,
GEM COLLECTION, GEM DESKTOp, GEM WRITE, GEM PAINT, GEM DRAW, GEM GRAPH and GEM WORD CHART are
trademarks arid Digital Research is a registered trademark oJDigita l Research Irlc. Other computer arid software rlames are traderlames and/or trademarks oJtheir respective manuJacturers. Copyright 1985, Digital Research Ili c. A ll 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: Th e following is a BYTE product description It is not a review. We provide an advance look at this new prodLlct
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 liquid-crystal 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 I). For
users who like the more traditional
cathode-ray tube displays, GRiD has
provided an optional interface to connect an IBM Personal Computer (PC)co mpatible RGB (red-green-blue)
monitor (see photo 2) to the GRiD-

R

GRIDCASE

Case co mputers.
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 54350, the LCDba sed GRiDCase I has a list price of
52975 , which is fairly competitive with
that of the Data General/One. The
GRiDCase II sells for 53150.
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

electroluminescent display as it had
in the Compass, but all such displays
were designed using a 512- by 256pixel matrix, which would make compatibility with the 640- by 200-pixel
screen of the 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
(continu ed)

Rich Malloy is the New York editor for BYTE.
He can be reached at BYTE, 43 rd floor,

1221 Avenue of the Americas, New York,
NY 10020.

Photo I: Th e GRiDCase III with the gas-plasma display. GRiDPlot, GRiD's
proprietary graphics package, is shown on the screen.
/ULYI98 5·B YTE
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IN BRIEF
Computer
GRiDCase I, II, and III
Manufacturer
GRiD Systems Corp.
2535 Garcia Ave.
Mountain View, CA 94043
(415) 961-4BOO
Physical Characteristics

2V4 by 11112 by 15 inches; weighs under 12
pounds
Microprocessor
BOCB6, 16-bit at 4.77 MHz; optional BOB7
BO-bit arithmetic coprocessor
Features
Options for 12BK-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; BO 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 Smart Key may let yo u rearrange the keyboard as you like. The
keyboard felt reasonably good. The
typewriter keys were in their standard
places, and key action seemed acceptable. Th.ctile 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
(contin ued)

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-Tate'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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SYSTAT ON YOUR MICRO NOW OUTPERFORMS
THE MAINFRAME STATISTICS PACKAGES.
SYSTAT computes reglress ion s mO ire accurately than SAS :I~I It tabu lates faste r than SPSS:M
It has more stati stical routi nes than BM DpTl1 And
SYSTAT incl udes a full -screen spreadsheet data
ed itolr, on line help and simple commands.
Compared to other micro statistics packages,
SYSTATs scope is unrivaled . In every published
review, SYSTAT has been at the top of the list.

Need proof? If you don't believe a micro
statistics package can solve your mainframe problems, call or write us today.
Orwa it inli ne.
SYSTAT'MInc.
603 Main Street
A
Evanston , IL 60202
M
(312) 864-5670

IBM-PC/ XT/ AP '

C P/ M ""

Inquiry 347

APPLE MAC IN TOSH "-'

MS-OOS";
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,
GRlD 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: Tne GRiDCase back panel (left to rignt): the DIN connector for tne
IBM PC keyboard or 10-key keypad, tne built-in 300/1200-bps modem (Hayes
Smartmodem-compatible), RS-232 C serial interface, external bus connector for external
GRiD peripneralsand access to tne 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 5 lA-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 $60. 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 2 56K bytes and
512 K bytes are also available for approximately $600 and $1200, 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 2.1\. GWBASIC and
Lotus's 1-2-3 on ROM chips.
INTERFACES

Photo 4: Tne GRiDCase stackable portable peripherals (from top
3 Y2 -incn floppy-disk drive, 5 lA-incn floppy-disk drive, lO-megabyte

base station battery cnarger/power source.
132
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to bottom):
nard-disk system,

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)
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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-

"Tjlpical MICROCAP Transient Analysis"

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
staridard 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 Journal 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 8475 and 8450 respectively. Demo
versions are available for 875.
MICROCAP II is available for the
Macintosh, IBM PC (256k), and HP-150
systems and is priced at 5895. Demo
versions are available for 8100.
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

lines and serial devices are near electrical outlets.

disks use Microsoft's standard
3 V2-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 V2-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 two- 3 V2-inch versions of their top-selling
drive IBM Pc. GRiD claims that the software products.
Just in case. however. GRiD will be
....=======================================================~I offering an external 5 Y4 -i nch drive for
$895. The drive can be set up as the
primary drive. allowing you to run
copy-protected software like the
5Y4-inch version of Lotus's 1-2-3 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. 'TWo connectors are available on
the drive. allowing you to "daisychain" the computer to yet another
drive or another expansion peripheral.
'TWo 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
10-megabyte hard-disk drive (for
$2250) that is approximately the
same size as the 5 Y4-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 wou ld 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

SOFTWARE

Like the Compass. a GRiDCase has
the option of running two operating
(continued)
Inquiry 39_
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IEEE~488

Interfaces and
Bus Extenders Far:

IBM;,PC, PCj" .

&COIWPAllBLES

DEC UNIBUS, Q.. BUS
& RAIN,BOW ~OO
MULTIBUS, VMEtius
STD & S-100
FuIlIEEE-488 functionality, with the most comprehensive language <and operating system coveraAo in the industry.Jt'takes experience to make
IEEE-488 systemsworR with neady 400()' d~ices
available from more than 500 different manufacturers, and experience Is what enables Natjonal
Instruments to take the GPIB to the
second power and beyond.

VIIIIr personalgulrlnlH 01 unsurpissed
culto",8r support and Htillaciion.
CALL 1, 8011-S31-GPIB lor In.taolac~e8s
10100 + man-~e.r. 01 GPJB ,e'xPl!!lence.

hen GRiD first came out with
the Compass, it institu'ted 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 S16, 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 2 50K 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
136
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SERVER

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 seems 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 OF ANEW BUSINESS GENERATION
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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 ri';)'/'"
,
~i
image graphics of a dot matrix with a high quality daisy wheel for crisp letters. All
Daisy Wheel Printhead.
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
. Pnnlhead
DorI MalrIX
personal computers.
~ '

,,11th its two heads, produces crisp le

g r a phics with a dot ma t rix print head_
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b:=========;r=
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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.
I=OI~TIS
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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-Bssemblers, 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
180211805
8048/8041
8051
6502/65C02
6800/01 ,6301
NEC 7500
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 01 DigilaJ Research
" Trademark 01 Microsoft

emulators and ~PROM 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 MPU/EPROM
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 now available-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 Wall Street journal.
The combination of News/Retrieval and Dow Jones™
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-gO
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 you a step ahead
*Alaska, Hawaii and foreign, call 1-215-789-7008 Ext. 144.
© 1985 Dow Jones & Company, Inc. All rights reserved. Dow jones News/RetJievai and Dow jones News Service are registered service marks of Dow Jones & Comp..1I1Y, Inc.
Dow Jones is a trademark of Dow Jones & Company. Inc.
.
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LIVING IN A
SENSIBLE ENVIRONMENT
BY STEVE CIARCIA

A collection of alarm and

environmental monitoring circuits
Generally speaking. I try
to present projects that
are commercial-quality
design s. Occa sionally.
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

COPYR IGHT

©

1985 STEV EN A. CIARCIA. A LL RIGHTS RESE RV ED.

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-CLOSURE 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 computer 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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+12V
+12V

+ 12V

J.5K

J.5K

RX
10K

1%

VDC
IN ~~~-.-----------4-----------4

6

2. 2K

N. O.

Zl

CO NTACT
~
CL OS URE TO
:
~ COMPUTER

1 0.1/LF
Z1

.

...--o----D

1K

1N 400 2

III

REL AY

20 0Q

1N962B TEMPERATURE
COMPE NSATED
1N753 GENERAL USE

RANGE SET BY RX

2KQ/VOLT -10KQ
0 - 10VOLTS: 10K

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 0 , Knowing that it is presently
71.4 5° 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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+ 12V

+15V

4 .7 K

50K
VHIGH
SET POINT

10K

V IN

o-----.--'VV\,---.

OV TO 12V

+15 V
4 . 7K

50K
VLOW
SET POINT

-15V

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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~
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C>

CONTACT CLOSURE
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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 1
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

NEUTRAL

1I0VAC

LINE 3

to a voltage source that makes it a most .control systems accept either
logic 1. When the external cOl}tacts type. By using actual relay contacts.
are closed. the current supplied however. the sensor is electrically
through the pull-up resistor is shunted isolated from the control system.
to ground. and the input "sees" a Hazardous conditions that may be
logic O.
present in the environment are thus
Contact-closure-type sensors are not passed back to the control
frequently confused with discrete- system.
level output sensors. The former
Application is the primary difdesignate physical contacts that make ference between discrete-Ievel /
or break (close or open) at the limit contact-closure output sensors (like
set point. while the latter have thermostatic switches) and condiscrete voltage-level changes (- 12 tinuously variable-analog or multibitvolts IVI for off and + 12 V for on. for digital sensing systems. A varistor is
example) to indicate the two logic . a continuously variable temperature
states. The confusion comes about sensor that can be used in a circuit
because both types have discrete to produce an output voltage that is
logic-level changes as outputs and proportional to temperature (perhaps

IIOVAC

LINE 2

LI NE I

I/o'F
25V

20K

+
ICI
284J
ANALOG
DEVICES

20K

10K
12.IK

IN914

10K

+12V
+12V
R SHUNT

12

GAIN
TRIM

IN914

20K

o.oH)'

DC OUT
LINE 2
IC2
284J
ANALOG
DEVICES

12K

4.99K

I/o'F
25V

H2 V
20K

+
R SHUNT
20K

0.0JS!

10K
12.IK

IN914

20K

10K
GAIN
TRIM

IN914
9
8

DC OUT
LINE I

10

12K

IC 3
LM324

4 .99K

IC3
LM324

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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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
onloff, fan onloff. alarm dialer and
horn onloff, 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 (AID) 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
AID converter merely designates
more discrete points of knowledge
where control actions may be triggered. If you are making simple control decisions based on a few set
points that are not continuously
changing, however, it hardly makes

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 AID 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.
nQt everything needs to be digitized.
WINDOW COMPARATORS

The majority of the circuits I've included in this article are of this type.
Some are designed to conti nuously ·

(continued)
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Figure 6: A light sensor.
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Figure 7: A high-sensitivity light detector.
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Figure 8: A

simple light-beam alarm for doorways.
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C> CONTACT
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CLOSURE TO
,I,
L-C> COMPUTER

I

RELAY
200Jl

.

CdS

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

4.7K

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 0, 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 10-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

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 IOta 50 feet.
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Figure II : An ultrasonic transmitter and receiver. .
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three DC-input window comparators
already discussed.
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

0) TRANSMITTER

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 contro l action may be
generated.
Interrupted-beam detectors are
most often infrared or ultrason ic (motion detectors, which I am not addressing, use infrared, ultrasonic. and
microwave technologies). The applica-

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 IRQI Infrared Transmitter/Receiver.
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Figure 13 : A direction indicator. 01 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 (10 to. 50 feet) can
be accommodated only by modulating the transmitted beam so that it is
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distinctly different from the surrounding noise. Figures II 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 300-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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Figure 14a: The TI OI Ultrasonic Ranger.

Photo la : The Ul trasonic Ranger project with added components
in figu re 14 is configured as a discrete-level distance detector.

Photo Ib: The circu it in photo l a enclosed in a box over a
doorwa y 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.

---.J
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L
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ICJ
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IC3
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!IRED "

IC3

3Q

L-

Figure 14b: Higl1llow-limit ranging-sensor timing diagram.
TIOl 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
relati vely uncomplicated. A IO-hertz
oscillator (lCI) initializes the ultrasonic
transmission and triggers the two oneshots. IC2a has its period set to the
short-distance limit. and IC2b 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 14b. 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 Hoot doorway, with the short
limit set for 2 feet (5 feet from the
fl oor) and the long limit set for 4Y2 feet
(2 Y2 feet from the floor). we can obtain significant information about the
movement through the doorway (see
photos la and Ib). 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 4-foot
child walks through the doorway, the
long limit > distance > short limit
(con tinued)
152

BY T E • IULY 1985

+12V
N.O.
••

+1 2V

c> CONTACT

~_ _.. ,---.,
CLOSURE TO
rI
L--C:>COMPUTER

RELAY

IN 4002
10K

II COIL
200n.

10K
+5V

lK

TR
THERMISTOR
10K NOMINAL
@ 25°C

lK

10K

Figure I 5: An over-temperature detector.
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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 Hoot
level). the output will indicate distance
> long limit.
While this is a cute application for
the ranging sensor, 1 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-neat detector. Additional sensors can be added in parallel.
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Figure 20: A water-activated sensor.
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Figure 23: A 115-Y AC incandescent lamp flasher.
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stall automatic control systems for
their dogs.
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 (7).
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
(7). 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

shown in figure 18, the circuit produces
0-5N 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.

a

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.

a.Q. SPEAKER
6 WATTS
10K

15V
56K

+

laOK

.. HEATSINK REQUIRED
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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 froril
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
data manual.
. .... TIOI, 560
3. A 40-kHz ultrasonic tran sducer ...
............ XDROI. 56 each

All the above items are shipped postpaid in
the continental United States. Add 56 for
overseas. New York residents 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, NI 08250.
Ciarcia's Circuit Cellar, Volume I covers articles
in BYTE from September \977 through
November 1978. Volume" covers December
1978 through lune 1980. Volume III covers July
1980 through December 1981. Volume IV
covers January 1982 through June 1983 .

lOO/LF

Figure 27: A siren.

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 LMI830 fluid-level detector
chip.

+12V

+

Figures 22 through 27 will definitely
liven up the neighborhood.

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 printer which has all the
features anyone could want. The winner
is the Aprotek Daisy 1120, a real heavyduty workhorse printing at 20 characters
per second. The manufacturer is Olympic
Co. Ltd., a highly respected Japqnese firm.
FEATURES GALORE
This printer has it all. To start with, it
has a front panel Pitch Selector button
with indicators which allows 10, 12, 15
characters per inch (CPI) or
Proportional Spacing. There is a Select
(Online) button (with indicator) and a
Line Feed button. You can also set Topof-Form or Fonn Feed with the touch of
the TOF button. Other front panel indicators include Power and Alann.
To load a sheet of paper, simply place
it in the feed slot and pull the ' aper bail
lever. PRESTOI ·rI'he paper feeCls automatically to a 1 inch top margin and the carriage aligns to the selected left margin.
In thls manner. each page can have identteal JDargins automatically. You can continue to comp¢e while the
Paisy 1120 1s

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 adjustable Tractor
Feed option. Compare our option prices I
Best of all the Daisy 1120 is quiet: only
57 dB-A (compare with an average of
62-65 dB-A for others).
.
COMPLETE COMPATIBILITY
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 10, 12, 15 pitch or proportional
printwheel and use paper as wide as 14".
At 15 CPI you can print 165
columns-great for spreadsheets.
The Daisy 1120 uses the Diablo
Hytype II ®standard ribbon cartridges.
Again universally available.
Not only is the hardware completely
compatible, the control codes recognized
by the Daisy 1120 are Diablo 630 ®
compatible (industry standard). You can
take advantage of all the great features
of word processing packages like
Wordstar®, pfs: Write ®, Microsoft
Word ® and most others which allow you
to automatically use superscripts,
subscripts, automatic underlining, boldface (shadow printing) and doublestrike.
The printer has a set of rear switches
which allow the use of standard ASCII as
well as foreign character printwheels.
Page length can be set to 8, 11, 12. or.
IS". The Daisy 1120 can also be switch·
ed to add automatic line feed if required.

THE BEST PART
When shopping for a daisy wheel .
printer with all these features (if you
could find one), you could expect to pay
$600 or $700 dollars. The options would
add much more. Not now! We have done
our homework. We can now offer this
printer for only $353. Order yours today!
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 1120 (Order#1120) $353
w/standard Centronics parallel interface
and 2K buffer.
Options
Auto Cut Sheet Feeder (#1110) $188
Tractor Feed (#1112) $77
Accessories
8' Cable for IBM PC ®and compatibles
(#1103) $26
Interface with cable: -TI-99/4A (#106) $66
-Apple II or lIe (#1104) $76
-All Commodore (except Pet) (#1105) $44
- All Atari (#1107) $66
Shipping is $l1- UPS continental USA. If you are in
a hurry. UPS Blue or Air Parcel Post (second day
air) is $25. Canada, Alaska. Mexico and Haw'I!l are
$30 (air). Other foreign Is $60 (air). California
residents add 6% tax. Prices are cash prices-VISA
and M/C add 3% to total. We ship promptly on
money orders. cashier's ohecks. and charge cards.
Allow 14-day clearing for checks. No C.O.D.'s. Payment in US ,dollars only.

. TO ORDER ONLY CALL TOLL FREE
(800) 962·5800 USA
(8-8 PST)
(800) 962·3800 CALIF.
Or send payment to address below:
Technical Information & Customer
Service: (805) 987-2454 (8-5 PST)
Dealer Inquiries Invited
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1. Relational capabilities.

2. Variable-length fields.
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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
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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
(1) 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 accessible . 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

from 1-2-3 ~ PFS ~ dBASE'" II and
word processors (ASCIn 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'" 1000,
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 Infocorn, Inc., Dept. D.,
125 CambridgePark Drive,
Cambridge, MA 02140. Or see your

~:~~~nfocom

InFOCOm"

Cornerstone..
'The sophisticated database system for the non-programmer.
Inquiry 185
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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
perfomlance-even though her quotas
are higher.
She'll probably succeed. After
all, Tina recently teanled up with
KnowledgeMan.
"KnowledgeMan was very easy to
get to know," says Tina, who had no
previous experience with software.
"You can start doing things right away.
I began using it for territory managemept. 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 I can work with data bases,
statistics, spreadsheets and graphics all
at the Sanle time - and even incorporate
them into programs.
"With KnowledgeMan, I can keep
close track of the sales numbers for each
account - when they buy, what they
buy and how close I am 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 Data Base Systems,Inc.,
P.O. Box 248, Lafayette, IN 47902
(317) 463-258t
A variety of KnowledgeMan options. im:iudin~ K·'iext."
~gll'~h ~ K·Paint,· and K·Report~ areavaila Ie from
Current ve",ioll is 1.07 as of 9/ 10/84. Opernting
sY'
. terns: PCDOS. MSDOS, CP/ M·86. Minimum
RAM required is 256K .
MDBS. KnowledgeMall,and their logos are registered
trademarks of Micro Data Base Systems, Inc.

KNOWLEDGE

man

The Knowledge Management Software
from MDBS"
. ~"I:
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SERIES I NO.2

P·R·Q·G·R·A·M·M·I·N·G

I·N·S·I·G·H·T

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
I6-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 , TRAVPCI.BAS, is available

'Twas in that bird, and thought head, and hand:
Long
back!
He while in his joy.
':A.nd 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 Caltech in 1942 . He can
be reached at 2474 Hunter Brook Rd.,
Yorktown Heights, NY 10598.
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BSOllUTEILY I IHE LOWEST PRICES!
Let AB Build You a Super System

.7r

.lIJI·.

I data

N1'H

systems

Zenith Data Systems

•
•
•

2-DS DO 36K Disk Drives
320K R.m
Amber 20 MHz Monitor-P3

•

Microsoh Software Package includes

w~h

Pearl Database, S100 with system

$1,850
10-20Mg Hard Disk Systems starting at $2 ,590

".,,~~ja$

Dkimale (Specify C64

Alali) .. 199

~

.

109080 cps .
. .... 219
109 1 120 cps ............ 299

Specify compuler
Two Reliable Wo rkhorses

C
Large QIy.
C,II

Dua l ~y

. ..... 319

256K RAM

•
•
•
•
•

2 - 360K Disk Drives
Serial & Parallel Ports
Your choice of 20 MHl Amber or Green Monilor
Pearl Dalabase only S100 w/syslem
lotus 123 only 5250 w/syslem

DATAT ECH
SS/ OO .
OS/ OO .
AT .

. 1.00
. 1.05
4.40

LETIER QUALITY

When you want your lener 10 look
like a million S 40 cps .
. , 700
. .... 1.495

Factory reconditioned. 90 Day guaranlee

SG 10/ SGI 5 11 20 cps) .... 239 / 399
SOl O (160 cps).
.359
S01 5 (1 60 cps) .
. .. 479
SR10 1200 cps) .
. 499
SR1 5 1200 cps ) ........... 639

Powertype l ener

Hi Res . Metal Cabinel
1-9 ......... 79
70
10-1 9 .
20 u
..... 68

Of

•

$1,595

one of Ihe leading manufactuleIS

REGULARLY .

Cable a nd Softwa re di s k
10 change type size & style

uS!

. . 125
..... 160

{)I(IIli\TA
82. 83. 84. 92. 93, 182. 2350. 241 0.
Okimale-20 .... .... ...... C. II

~ ~

With IBM

Media Male

30 - 3.5" .
100 - 5" OS/ OO

MS-DO S 2.1. Word. Multiplan

100% IBM Compatible

AB
DISKETTES

More than IB M compatible

•

i::~or

~

AB Computers' own PC

Canon

C. non Dot M. trix
This one a Special Purchase Commercial
Quality Very limited Quanlity Hi Speed
160 cps IBM Clear Comp
Only .
. . 379

10-20Mg Hard Disk Systems starting at $2 ,350

C.ITOH
Prowriler 7500 .
. 219
Prowriler 851OP .
299
Prowriler 1550P . . ........ 469
Son of Slarwrile! Al0P.
459
Hal 001 Matrix ......... , . , 459
Fl0-40P Starwriler ,
, 899
FlO-55 Printmaster .
. 1049

MicroFaz8r
Printer Buffers
ME par.lle1 Epson 8K 135 16K 145
32K 165 64K 195
MP par.llel
8K 145 16K 155
32K 175 64K 205
MSP ser -par.llel
8K 165 16K 175
32K 195 64K 225

EPSON

MSS sel-serial ... 8K 165 16K 175

RX-80. FX-80+ . LX-BO. JX-80 C. II
. C. II
FX- IOO+. RX- 100. LQ 1500
Homewriler 10 .
. . C. II

32K 195 64K 225

MPS par-serial

122/1~n .

300 Green/ Amber ...... 1291149
300 Color/ Audio ........... 259
310 Amber IBM-Plug .
. . 169
Color 500 Composite/ RGB .
. 389
Color 600 Hi-Res (640'240) .
439
OCoior 700 Hi-Res(720'240 ) .... 499

115/116 12" Grn/ Amb Mono ... 99
121 Green TIl.
..... 139
122 Amber TIL .
. ....... 149
210 Color RGB .
. . 239
400 Med-Res RGB
319
415 Hi-Res RGB .
399
420 Hi -Res RG8 (18M)
. 429

ZVM
l!IM
l!IM
l!IM
l!IM
l!IM

Color 710 long Phosphor .

440 Ultra Hi-Res RG8 ....... 589

9191U Color ... .......... 199

. 579

124
131
133
135
136

BK 165 16K 175
32K 195 64K 225

89
IBM Amber ..
. . 149
Color ..
. ... 299
RGB .
429
RGB/ Color .
459
RGR/ Color .....
629

• • BMC

HARD DISKS
10 Mg Add-in ............ 629
20 MG Add- in .
. ... 850
Atasi 53 Mg AT Kit.
...... elll!

TEAC
OS DO Disk Drive . '

120

64K RAM Kit.

.. 20

We carry full software lines by Electroni c Arts. Schol asti c.
Scarborough. PFS. Spinnak er and Batteri es Included

ASr
Six Pack Plus .
. ....... 239
Meg. Plus II ............. 269
I/ O Plus II.
...... 139
Memory MB II .
. ...... 249
Advantage AT. ............ 399
Preview Monograph .
. .. 299
Graph P;k Mono/ 64K ........ 599
MonoGraph Plus .
. 399
5251.
.......... 579
3780 .
. .............. 639

Software Macintosh
Typing TulOI III.
Hitchhikers Guide to Galaxy
Mulliplan .
Mind Probe .
Millionaire .
Ensemble .

40
28
... 129
35
40
230
... C.II
. C,II

Jazz .
Helix dBase .

-;~===
'
: :-:. :':':

==-=':'=
Soltw. rll
d8"e III.
Lotus 123 .

... 458
. .. 290

Pro key 3.0 ,
87
Mi ll ionaire .
40
Summer Games
... 28
Typing Tutol III.. , . , . , ...... 35
Hitchhikers Guide Galaxy .
. . , 2B
Multiplan
.. 129
Copy II PC

~.

Software Apple

Quadbo3rd It .
. ......
Expanded Ouadbo3,d . .
. ..
Qu,d5 12+
..
Qu.d 2 Meg

249
879

Memory Board .

229

Quad Jr. Exp. Chassis

539

Guad Jr, Exp. Memory .
Ouad Memory Jr .
Chronograph .

229

239

. 219
. . 229
89

PARADISE
Modular Graphics Card .
. 279
Multi Display Card
...... 299
Five Pack C.S.
169

Hercules
Graphics .
Color .

. 319
... 169

Ail
COMPUTERS

Typing TUlor III.
. . .. 35
Hitchhikels Guide to Galaxy . ... 28
Mult iplan
84
Co py II.

Mind Plobe .
TU/ bo Pascal 3.0
COlnel Slone . ,
Milliionaire .

35
35
. 54
.. C, II
. 35

. 135
, , , , . 54

PFS Grah/ RepM

...... 79

PfS Wlile/ file/ plan .

. , . , 89

Utility Programs
Side Kick ,
36
Norton Utili ties .
. ... 75
Copy 11 PC IBM install lOlus dBase
etc. on hard disk. ,
. 30

AS SATI SFACTION GUARANTE E
Every ploduct sold by A8 COfl1lluters is fadory packed and carnes with the manufaetulft's warranty
H(lWevel. II an ilem is deteCTive when receIVed. you may relurn ill0 us within IS days for lepal/,
adJuslmenl 01 replacement al our option. Relurns must be accompanied WIth copy of your invoICe. lellel
detaIling delect. blankwarranly card and all ollglnallactory packing To elpedlle handhng please call 101
return authorilalion number . ISorlV, no return on armputtr sllftwale once op!l1ed I
Some store pllcuslrghtlyhrghl.'f

U se
Order Lin e
Mon . - Sat

Media Mate .
Flip N File/ 25
Flip N File/ 50 .

8.95
18.50
. 22.95

DC 100A H-P. etc.
DC 300A
OC 300XL
OC 600HC 600 '
DC 615HC 150'
DC 600A 600'
DC 615A 150'

14.25 10/ 1350
19.25 10/ 18.25
22.45 10/21 45
27.00 10/25.90
20.00 10/ 18.90
25.00 10/23 .85

18.40 10117.45

...... 35

Mind Probe .
Turbo Pascal 3.0

ORDE RIN G IN FORMAT ION: Order by check. Maslercard or VISA. Ptlsonal checks Take 15 days 10
dear. no wailing on certified checks or money orders Add 3% shlpprng and handhng on all olders
Imrnimum 52 .001 Mall, APO/ fPO. Air may lequlle addillonal charges PA residenls add 6% sales tal MA
residents add 5% All Items sublect 10 availabhlity Putes subjecT to changes Additional dIscounts
available 10 qualrhed educational instilulions. Requests tor bid on volume leQIJUenll!llls Invlled

TOLL FREE

C8rtifi8d
Data Cartridges

3M

800-822-1211
In PA: 215-822-7727

gam - 6pm EST

2400.
12001300.

1200B w/ Srnartcom Sft..

.NCHOIl
2400.
Mark XII.

Volks 12 w/ cable
Volks 3 w/ cable ..

.. C.II
269
199
68

POWER DEVICES

T,ip 425 .

. . 433

Brooks 6 OUl lel-Surge SUPPII?ssorl
No ise filter
.. 54

We support Apple,
Macintosh ,
Commodore,
IBM & compatibles

Verba1im

maxell
11"\\1 11(11111

Over 100.000

,n slock at all limes

31,7 AT HDENS dISks

fOI

all models,

CABLES

Oalashield back-up power source
200 PC-2 00 w.tt
. 265
30 0 XT-300 watt
390
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.. C. II
489
. 419

[~l
\:V

Parallel Cable (36pin/ 36pln)
RS232 Male 10 Male 6 '
RS232 Male to Female 6'
Palallel Cable 10f ColumbIa
IBM Cable

==
VISA

Customer Service
215-822-7727

23
17
18
25
19
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CLOSEOUT
CORNER

TRAVESTY REVISITED

CPM Special ALSPA ACI
Listing I: Travesty written for the IBM PC version of the BASIC compiler.
1:
*** TRAVPC1.BAS ***
2:
3:
4:
5 : , Based on the article and Pascal program Travesty by Hugh Kenner
6 : , and Joseph O'Rourke, in BYTE for November 1984.

r

51:
52 :
53:
54 :
55 :
56 :
57:
58 :
59
60:

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 wi ll be replaced by',!,:
' wh ich will generate line ends when they occur in the output text.
' Otherwise, output lines will average 50 characters in length .
' The output wi ll be displayed during operation and will be filed in
the standard ASC II file TRAVESTY DOC.
DEFINT F,I- N

DEFSTR O-Z

Price Break Through
C64 Modem Auto Dial/Auto Answer w/ Free Sohware
100/ S40
50 /S45
10/ S56
Sample/ S50
AM RAY Me dia Mate 5 holds 50 disks
100/ S7.50 48/S7.75 24/ S8.00 Sample/ S8 .95

8" DISK RIOT

'FLAG .B, FLAG .E, FLAG V, I, K, L,
'LETIER(), MAX.IN, MAXDUT, MAX.PAT,
'NOUT, N.PAT
'PASS, PATIERN , SOURCE , STR ING ,
'OUTC HAR

DIM LETIER(124)
ON ERROR GOTO 5000
, Default values:
LET MAX.IN = 30000
LET MAX PAT = 9

HP Calculators
and Accessories
Below Cost - Limited Supplies

Electrohome RG8 Monitors w/ IBM Cable .. . S235
Panasoni c Monitor 12" green w/ sou nd .. .. S99
AM 0 E K Daisey Wheel Printers 25CPS ..... S499
MSD Disk Drives lor CBM & 64 .
. . Call

7:
8:
9:
10:
11 :
12:
13:
14:
15:
16:
17:
18:
19:
20:
21 :
22:
23 :
24:
25:
26:
27:
28:
29:
3D:
31:
32:
33:
34:
35:
36:
37:
38 :
39:
40:
41:
42 :
43 :
44:
45 :
46:
47:
48 :
49
50

64K, 2 SS/ DD 8" Half Height Drives
Original Price SI,995; AB Closeout $499
Freedom 110 CRT intelligent terminal
with above system .
only S500

'Maximum input-string length
'Maximum scan-order length

, User input data:
'Get randomizing seed
RANDOMIZE
INPUT "Number of characters to be output"; MAX.OUT
'Simulated repeat
0100 PRINT "Scan order ( 2 - " MAX. PAT
INPUT NPAT
IF N.PAT < 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 IN PUT AS #1
Trap if no file
INPUT "Prose or verse"; PASS
IF LEFT$(PASS,1) = "V" OR LEFT$(PASS,1) = "v"_
THEN LET FLAG V = -1
'Set verse flag
' Scan input text, deleting unwanted symbols:
' (NOTE : If in verse mode, < SP > 's following line end wi ll be deleted)
PR INT
'Read input file one
WHILE NOT EOF(1)
, character at a time
LET PASS = IN PU T$(1,#1)
'Bug trap while
IF PASS < > CHR$(13)_
, displaying input
THEN PRINT PASS;
'Change any < CR >
IF PASS = CHR$(13)_
, to <NUL>
THEN LET PASS = ""
'Change any < LF >
IF PASS = CHR$(10)_
THEN LET PASS = ,,"
'to <SP>
, or (if verse)
IF FLAGV_
, to special line end
"I"
THEN LET PASS
'Change any < HT >
IF PASS = CHR$(9)_
THEN LET PASS = ,,"
' to <SP>

'r ;

(continued)

Maxell Sentinel BASF Wabash SS/ DD
1000 S1.00
500 S1.10
100 S1.25

Commodore Close Outs
50% to 80% OFF
Comsense C64 .
. Call
Comclock C64 ..... ... , . , . . , . . . .. Call
Comvoice C64
.. ... Call
Promqueen C64 Programer .
. . S121
C64 Programming Aids by SM
SM Text .
. S34
SM Adreva
.•.
. ... S24
SM Kit .
. .. ..... • ....... S29
SM ISM .
. ...... . . , .. . .... S30
ALLFOURONLY ... ..
$99

r '14\ JUST ARRIVED

"

tlt

SUMICOM HI Ouality Daisy Wheel Printer
18 CPS OUME Print Wheels, Parallel Interface
13" Paper Width
Introductory Oller
. ... S399

Software Close Out
for C64 Over 100 Titles
Up to 70% OFF
We carry lull soltware lines by Electronic Arts ,
Scholastic, Scarborough, PFS, Spinnaker, Baneries
Included and many others . 1/ you don't see the program you
want listed, call our TOll-FREE order phone number
1-800-822- 1211 .

BUSINESS
Word pro 3+ ......
Microsoft MultiPlan ..
Drnniwrit/speller ....
Bank Street Writer ..

EDUCATIONAL
85 Agent USA .
69 Spell Diver ........
45 Secret Flier .
.
49 Kinder Compo ....

21
21
14
20

ENTERTAINMENT
Lode Runner ...... 26 Flight Simulator .
41
\.. Mind Proger ...... 20 laxxon .
. ... 30

•

Use our To ll FREE Order
Lin e Mon-Sa t 9 am- 6pm

COMPUTERS

CUSTOMER SERVICE

215·822·7727

800-822-1211
In PA 215-822- 772 7

252 BETHL EHEM PIKE. CO LMAR. PA 18915
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WHY WAlT FOR
ANSWERS FROM YOUR
IBM PC/AT/XI
NOW THERE'S

TRAVESTY REVISITED

MEGA-MATH@

Engineers. sclentlsts 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 complier.
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
Forfran. 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 board. designed to
reduce execution time in numeric processing
applications.
It 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 Mlcray's high performance floating point processor tor the IBM
AT or compatibles.
-

-

§

=

f

----- -----

=

7

==--r I ==-TL

(403) 250-1437

Bay 1. 4001A - 19 Street N.E.
Calgary. Alberta. Canada T2E 6X8

DE AI .ER INQUIRIES WELCOME

TRADEMARKS:
(IBM. PC/ Xl/ AT)
INTERNATIONAL BUSINESS MACHINES
(MICROSOFT) MICROSOFT CORPORATION
(MEGA MATH) MICRA Y
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61 :
IF PASS < > "" AND PASS < > " "_ 'Unless <SP> or <NUL>
62:
THEN LET FLAG.B = 0
' reset blank flag
63 :
IF NOT FLAG .B_
'If "blank" flag clear
64:
THEN LET STRING = STRING + PASS' add to string
65 :
IF (FLAGV AND PASS = ''1')_
'Set blank flag to
66:
OR (PASS = "')_
' delete following
67:
THEN LET FLAG .B = -1
' <SP> characters
68:
IF LEN(STRING) > = MAX. IN_
'If full string:
69:
THEN GOTO 300
' break out of loop
70:
WEND
'End of input loop
71 : 0300 LET STRING = STRING + LEFT$(STRING ,N.PA1) 'End around
72: ' Report string space usage and force garbage collection:
73 :
PRINT: PRINT
74:
PRINT "Input string contains" LEN(STRING) "bytes"
75:
PRINT "There are" FRE(" ') "bytes remaining in string space"
76:
CLOSE #1
77:
PRINT: PRINT
78 : ' Open output file :
79 :
OPEN ''TRAVESTY.DOC'' FOR OUTPUT AS #2
80: ' Initial pattern:
81
LET PATTERN = LEFT$(STRING,NPA1)
82 :
PRINT PATTERN :
83 :
PRINT #2, PATTERN :
84:
LET N.OUT = N.PAT
85: 0400
'Start of major "repeat until" loop
86 : ' Clear letter array (this compiler doesn't have ERASE) :
87:
FOR K = 0 TO 124
88:
LET LETTER(K) = 0
89 :
NEXT K
90: ' Match current pattern:
91 :
LET I = INSTR(STR IN G,PATTERN)
92:
WHILE I > 0 AND I < = LEN(STRING) - N.PAT 'Don't run off end
93 :
LET PASS = MID$(STRING ,I + N.PAT,1) 'Next character
94:
LET LETTER(O) = LETTER(O) + 1
'Update total count
95 :
LET K = ASC(PASS)
96 :
LET LETTER(K) = LETTER(K) + 1
'Update character count
97:
LET I = INSTR(I + 1,STRING,PATTERN) 'For next match
98:
WEND
And around again
99: ' Choose next output letter based on use frequency:
100:
LET L = INT(1 + LETTER(O) • RND)
'Random-choice index
101 :
FOR K = 32 TO 124
'Scan the letter array
102:
LET L = L - LETTER(K)
103:
IF L < = 0_
'This is it
104
THEN LET OUTCHAR = CHR$(K) :_
105:
GOTO 500
'Break out of loop
106:
NEXT K
107: 0500 'Housekeeping for output character:
'Increment count
108:
LET N.OUT = N.OUT + 1
109:
IF N.oUT MOD 50 = 0_
'If average line length
, set "line-end" flag
110:
THEN LET FLAG .E = - 1
111: ' Establish next pattern :
112:
LET PATTERN = MID$(PATTERN,2) + OUTCHAR
113: ' Display and store character found :
114:
IF NOT (FLAGV AND OUTCHAR = " I')~
115:
THEN PRINT OUTCHAR ::_
116:
PRINT #2, OUTCHAR:
117: 'Check for line break:
118:
IF (FLAGV AND OUTCHAR = "1 ')_
Verse line end
119:
OR (FLAG .E AND OUTCHAR = "')_
'Force line end
120:
THEN PRINT:_
, Display < EOL >
, File <EOL>
121:
PRINT #2,:_
122:
LET FLAG.E = 0:_
'Reset forced-end flag
(continued)

--- - - Because Codex just came
out with a modem that over,
comes the inadequacies of phone
line performance.
(Codex, as your friends in
data processing will tell you, is
the industry's acknowledged
leader in state,ofthe,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 phorie
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 youre a data
communications manager responsible
for purchasing modems,
call BOO ..426 ..1212. Extension 225.
Or write Codex Corporation,
Department
707,225,
20 Cabot
Boulevard,
Mansfield,
MA02048.

This Will
yourtrusl in Ih8
Phone COIIIPft
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.
''' MNP

IS

a trademark of Mi crocom, Inc. CCopy rig h[ 1985 Codex Corp.

codex
®
MOTOROLA

At NCC, see us at the Motorola Information Systems booth #5541.
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123:
124:
125:
126:
127:
128:
129:
130:
131 :
132:
133:
134:
135:
136:
137:
138:

IF FLAGV AND OUTCHAR = ""_ 'Forced verse break
THEN PRINT SPACE$(5); :_ ' indents next line
PRINT #2, SPACE$(5);
IF INKEY$ = CHR$(3) THEN END
'Emergency exit
' Check for end of output:
IF N.OUT < MAX.OUT OR OUTCHAR < > ""_
THEN GOTO 400
'End of major loop
END
5000 'Error trap (on "File not found " or "Sad filename') :
IF ERR = 53 OR ERR = 64_
THEN PRINT CHR$(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.
[CRLF[ . 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
the top-of-the-line
Toshiba 3-in-0ne" 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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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 BASIC's 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 fl.nd
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 1).
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~what they will say
a

ut its successor.

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 Touch with Tomorrow

TOSHIBA

TOSHIBA AMERICA. INC. Information Systems Division

Inquiry 357
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(Half Haight series)
P·10RC
10 Mbyte
Removable Cartridge
P·60TB
60 Mbyte Tape Back·up
P·301 & P·20i
30&20 Mbyte Internal
(Full Height series)
P·10i Port 10 Mbyte
Internal for Portable
P·10e & P·20e
10 & 20 Mbyte
External series

P·R·Q·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
in tolerably slow. (A real number may
include a fractional portion. such as
3. 14.) 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(FS.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 1. (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 ?ILLEGAL 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
?ILLEGAL QUANTITY ERROR.
OTHER NOTES
'!able 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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FORMATTING

MODEM SMARTCAT
+ 1200 w/MITE

$79 $669
HH DRIVE

JUKI6300

Listing I: This BASIC program will let you test the Format subroutine. You
must specify tne lengtn of your number and the number of decimal places to be
used.

$149
PARADISE

PRINTERS • PLOTTERS
CITIZEN
.. .. . . .. .. . .

$279

MSP-151BOeps

... .

389

C . ITOH (Alleman. Eplon Exacts) . . .

MSP-,O lS0eps . . ...

. ... CALL

EPSON

(All Models) . . . . . .
ENTER (Sweet-? 6 Pen Plotter. HP Comp.) . . . • .

LOW

$729

JUKI (Leller Quality )
6100 . . . . .
6300 40cps

$372
669

LEGEND (Sqr Dot, Head w/ Lile Time Warr. EPSON Comp)
880 100cps ....... . .. . ..

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

$189

'080 140cps

229

1380 160cps (IBM) . . . .
138S 160cps IS" (IBM) . .

2S9
319

SILVER REED (Letle, Oual;ly)
EXP400 •• ... ••
EXPSoo .................
. . . .• • • • • . • • •• . .
EXPSSO .
. .. .••. .. .. .
eXP770 36c ps . . .
TOSHIBA (1340, 1351 ) .. .... .... ...

$229
274
389

l OW

MODEMS • MONITORS • . DRIVES
........

HAYES (1200, 1200B) ,
NOVATION (HAYES CompaHble)
S martC a l ~

$169
255

2400 IBM & MAC

$499
265

TAXAN

(122, 420L )
116 Amber
220 14", " .•.
420 RGB IBM HI - RES w/cable
425 RGB IBM HI-RES . . . . . ... . ... .. . .. . .. . . . .
440 RGB IBM ULTRA HI -RES . . . .. . . . .. . . ... . . .

$"5
234
379
399
513
LOW

PRINCETON GRAPHICS ...... . .. .. . .... . .
DRIVES (E-Z In slall)
.... . ..... .. .. .. . .

$ 79

.

69
544
699
599
1049
350

. . . .... . .... . . . . .. ,
. . . ......... .

3.5 ds/dd MAC Drive Ext. ....... . ... .

COMPUTERS • CARDS • CHIPS
IBM SYSTEMS

(Sla" @ $ 1500) : . .. .
LEADING EDGE • . . . •

MAC',

SDD67-Conve rts an expression to a floating-point number stored in locations 9D to
A3 . This routine lets you pass a va riabl e, variable expression, or simple number to
your machine-language subroutine: & 7,2, 123.8765 .

. CA LL

Smarteat · '200 w/ Mite IBM

5,25 hh/ds/dd IBM
Controll er Card (w/drive only)
'0 Meg HO PC . .
20 M eg HD PC ....
20 Meg HD AT . . . . . . . . .
..
Macintosh 10 Meg HD . . . . . . .

Table I: A list of tne ROM routines used in tne Format subroutine.

LOW

ANCHOR AUTOMATION
Volksmodem 12 (1200 S aud ) ..
Express 1200 (HAYES Exact) ...

10 HOME : POKE 1014,0 : POKE 1015,3
20 INPUT "Number of loops: "; E
30 INPUT "Format length: ";L
40 INPUT "Decimal places: "D
50 PRINT PRINT
60 PRINT "Unformatted: "; TAB(25);"Formatted :"
70 FOR X = 1 TO E
80 N = RND(1 ) , (RND(1)"500)
90 PRINT N; TAB(24) ;: & L,D,N PRINT
100 NEXT

... CALL
..... CALL

... . .. . ...... . . CAL L

SE6FD-Conve rts 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 ?ILLEG AL
QUANTITY ERROR is printed. The ro utine will then return to the Appl esoft BASIC
pro mpt.
SDEBE-Checks for a comma. If one is not found, ?SYNTAX ERROR is printed.
followed by a return to the Applesoft BASIC pro mpt.
SED34-Converts the number stored in locations 9D to A3 to an ASCII stri ng that is
stored starting at location 0100 on.
SE 199-This ro utine wi ll print ?ILLEGAL QUANTITY ERROR and return to the
App lesoft BASIC prompt.
SF94a-Prints the number of spaces in the X register.
SDB5C-Prints the character in the A register.

NEC
APC III .
8401
8201

.......... ..
. ..•

. ... ... . .. . . . ... . ... CALL
...... . .. ... . ..... .. .
LOW
$279

AC or BATTERY Adaptor .. •• .... •• • • • ••• •••

17

RAM 32K . . ...

199

PANASONIC
PARADISE

(SA. Pa,'ne, ) .. . ... .. . . . . . .. .. . .. CALL

Modular Graphics Card. . . . . . . . . . • • • . . . . . • • . . . . ..
5·Pack . . • . . ... . .• .... • . • • • • •• • • • •• . • •• . • • .
Parallel or Serial Port

$259
149
65

RAM

LOW

64K ISO NSEC .................. .

SOFTWARE • DISKETTES
AUTO CA 0 (Soflware. Dig itize rs , Plotters) ....... • CA LL
CPA+ (Fa, LOTUS 1·2· 3) GL, AP, AR. PR • . . . .
$350
ENABLE .
$322
1-2-3 ..... ...... .. .. ..
$289
SYMFONY . ........ .
$390
MICRO PRO
WordSl ar ...... •.•. • ... .
WordStar Professional . . .
WordSlar 2000 . ........... .
WordStar 2000" ... . .... . .. .

MAXELL &

$169
225
235
285
LOW

OTHERS (100 On) IBM. MAC. HP ..

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

ffi *

*

rcz5l SURPLUS
WE BUY
GOODS

I

l1S4

I

Prices reflect 3-5% Cash Discount. Shipping on most items
$8.00. Prices and availability subject to change without
notice. Send cashier's check or money order
All
other checks delay shipping 2 weeks.
ADO 1#185
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Listing 2: A dump of the Format subroutine will let you cneck the values you
have stored in memory.
JCALL-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
A5
CA
A4
OA
E8
A9
DB
10

DD
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
F1
88
BD
60

FB
E1
DD
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
F1

Inq uiry 32

FORMATTING

Available, Reliable,
Affordable !o~lutions
for Computerization
Little Board™/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
BN E
STX
LOA
SEC
SBC
SBC
TAX
OEX
BEO
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
$OEB E
$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
$DB5C
$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 fo rm at 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 ASC II string starting at $0100
;Initialize X as index
;Increment index
;Get an ASC II 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 th e result in X and dec rement 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 ASC II 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 ASCI I 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
;Retu rn to call ing 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
;Retu rn to calling routine

tine of li sting 3. If you don't feel like
typing them in, the assembly-language routine and the BASIC program

• Data and fi le compatible with IBM PC
• Three times the COMPUTING POWER of a PC
• Boots PC-DOS 2.1 0, 3.00
• Runs most MS-DOS generic software
• Mounts directly to a 5-1 / 4 inch disk drive
• Includes: B MHz B01B6 CPU, 12BK or 512K
RAM, 16K-128K EPROM, 2 RS232C Serial
Ports, Centronics Printer Port, Floppy Disk
Controller, SCSI/PLUS'· Multi-Master bus for:
hard disk / networ1<ing / I/O expansion
• Available with 512K RAM

Little Board™/PLUS .. . $349
Single Board 64K CP/ M Computer
with SCSI/PLUS'· Bus
Same as Little Board/ 186 except:
• 4 MHz Z80A (8-bit) CPU
• 64K RAM,
4K to 16K EPROM • CP/ M 2.2 included

Little Board™ (or~i~all now $289
same as Little Board/ PLUS
except no SCSI, 4K EPROM

BookshelfM Series
Cost Effective, Compact, Versatile
computer systems
Choice of Little Board
CPUs, 1 or 2 floppy drives
(48 or 96 tpi); 10MB
intemal hard disk option.
6Y.' high, 7~' wide,
10Y.' deep, 12Y. Ibs.

DISTRIBUTORS
Argentina-Factorial, SA ... . .
1-41-{l018
Australia-ASP Microcomputers. . . . .. 613-5()().{)628
8elgium-Centre Electronique l2mp6eur .. 041 -23-45-41
(anada-Electronic Sales Assoc . . . .. (604) 98&-5447
Denmark-Danbit ... . .... . ... . .. . .. 03-06-20-20
England-Quant Systems ............ 01-534-3158
Finland-Symmetric OY . . . . . . . • . ... 358'()·585-322
1-502-1 800
France-EGAL+ . . . . . . ....
Israel-Alpha Terminals . . . . . . . • . .. . . . . 03-491695
Spain-Xenios Informatica .. . .. _ . . . . .. 3-593'()822
Sweden-AS AKTA . . . . . . . . . . ....... 08-54-20-20
USA ................ ...... .... CAll. AMPRO
IBM is a registered trademark of Inti. Bus. Mach.
MS-DOS is a registered trademark of Microsoft.
Z80A is a registered trademark of Zilog, Inc.
CP/M is a registered trademark of Digital Research.

can be downloaded from BYTEnet
Listings at (617) 86 1-9774 as Format.bas and Format.asm. _
JU LY 1985 • BY T E
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Discover the most powerful

The IBM
Personal Computer AT.
Hold on to your hat.
The IBM Personal Computer AT Ifor 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 r ecalculate
large spreadsheets in seconds and r etrieve 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 land 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 XENIXTM. 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 Iwhich is so easy to
I-------~---------------------I
J

I
I
I
I
I
I
:
I
:
I
I
I

I
I

I
I
I
I
I
I
I

IBM Persona l Computer AT Specifi cations
User Memory
256KB-3MB'
Microprocessor
16/24-bit 80286'
Real and protected modes'
Auxiliary Memory
1.2MB and 360KB diskette
dri ves'
20MB fi xed disk drive'
41. 2MB maximum auxi li ary
memory'
Keyboard
Enlarged enter and shift keys
84 keys
10-foot cord'
Caps lock, num lock and scroll
lock indi cators
Display Screen
IBM Monoc hrom e and Color
Displays
Operating Systems
DOS 3.0, XE NI X~ PC/ IX l.l

I

Diagnostics
Power-on self-testing'
Parity check ing'
CMOS configuration table wit h
battery backu p'
Languages
BASIC, Pascal, FORTRAN, AP L,
Mac ro Assembler, COBO L
Printers
Su pports attachment of seri al
and parall el devices
Permanent Memory
(ROM ) 64KB
Clock/calendar with battery'
Color/ Graphics
Text Mode
Graphi cs Mode
Communications
RS-232-C interface
Networking
High-performance, high-ca pacity
stati on on the IBM PC Network'

I
I
I
I
I
I
:
I
:
I
I
I
I
I
I

I
I
I

I
I
I

~ _____ -=~~~e.:: ~~u~e=-f~ ~e~o~a~C~~~~s______ J
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 power,
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. 5 : :~~5: (!)
Inquiry 177

personal computer IBM has ever made.

l Ittle Tramp chara cter licensed by Bubbles In c., s.a.
XENIX ' .... is a registered trad em ark of Microsoft Corporation.
UN IX is a tradema rk of AT& T Bell Labora tories. PC/ tX is base d on UN tX System ttt , w hic h is
li censed to I BM by AT & T Technologies, Inc, Developed for IBM by INT ERACTIVE 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 liJuis J. Boyd.

. .. .... 227

ASTRONOMICAL COMPUTING WITH MICROS

by Richard Bochonfw and William T. Peters. 239
ASTRONOMY SOURCES .
AN ASTRONOMY GLOSSARY . ...

. .. 244
.. 245

ASTRONOMY IS UNI~UE 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 yo u 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. 'TWo 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 frl1Strating 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 information·
processing 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, flex·
ible, 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 :
TheA! 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 lOOO·frame interactive soft·
ware slide show developed by Patrick H .
Winston and San Marco Associates,
takes you through COMMON LISP and
exciting artificial intelligence applica·
tions like expert systems, intellige nt
data· access systems, and natural
language interfaces.
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IBM, PC XT, PC AT, o r 100% IBM PC
compatible compute r with 512K bytes
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GOLDEN COMMON LISP : The
Powertool for Personal Computing
GOLDEN COMMON LISP is an extensive
subset of COMMON 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.
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Cambridge, MA 02139

GOLDEN COMMON LISP: The
Complete LISP Environment
The G OLDEN COMMON LISP
package includes:
• the GCLISP interp reter
• the GMACS editor
• the San Marco LISP Explorer
• the On-line Help system
• LIsp, 2 nd edition by Winston
and H orn
• the COMMON LISP Reference Manual
by Steele
• the GOLDEN COM MON LISP User's
Manual
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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 AD. 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 'IYcho Brahe
(1546-1601). Johannes Kepler (15711630) 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 Almal1ac 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. Gel1et (629 North 30th St ..
Phoel1ix. AZ 85008) is codirector of the Fairborn Observatory.
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see the "Astronomy Sources" text box
on page 244.) Certai nly jean Meeus.
Vereniging voo r 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
II rue de Universite
F-67000
Strasbourg. France
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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
10912 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 11
DEPARTMENT OF PHYSICS AND
ASTRONOMY
UNIVERSITY OF NEW MEXICO
Albuquerque. NM 8713 1

tions on newly discovered comets (or
newly reappearing ones such as
Halley's) are reported . (See the "Fur' ther 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 brightnes's 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 problem s 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

UPDATING ASTRONOMY

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 simu lation
(with an Apple II) was devised by Clint
Poe, while a graduate student at
Vanderbilt University, to determine
the effects of large stars pots 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 si mulation parameters until
the simulated light curve matches the
actually observed light curve, thus
deriving information about the sizes
and locations of the stars pots and
their changes over time. Some simulatio ns, 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 positi o n 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 publi shed 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 J. Landis, 50 Price
Rd. West. Locust Grove, GA 30248.
Organized program for photoelectric
photometry at amateur observator ies. Inquiries o n getting started
in photometry are welcome. Nice
newsletter.
AMERICAN ASTRONOMICAL SOCIETY
(AAS), Spec ial Interest Group for
Microcomputer Use in Astronomy
(SIGMUA). Contact Daniel B. Caton,
Department of Ph ys ics and
Astro no my, Appalachian State
University, Boone, NC 28608. The
AAS is a society of professional
astronomers. SIGMUA helps to ex~
change 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. Exec utive Secretary,
POB 12821. 1l1cson, 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 24 th Ave., San Francisco, CA
94122. Society of professional and
amate ur astro nomers. 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 J. Hollis, Ormada Observatory, 85 Forest Rd.,
Cuddington, Northwich, Chesh ire
CW8 2ED, England. Focal point for
British and European small observatory photometrists. Occasiona l
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. Quarterly journal devoted
to photometry, including microcomputer use.
INTERNATIONAL OCCULTATION TIMING
ASSOCIATION (IOTA), POB 596, Tinley
Park, IL 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 catalog data by plotting stars and
other objects on large pieces of
United States is the Astronomical
Data Center. directed by Wayne H. paper. Some of the nicest atlases have
Warren Jr. The worldwide center is been made in Czechoslovakia by
directed by Mercedes Jaschek at the Antoni Becvar. The Borealis. Eclipticalis.
and Australis atlases cover the entire
Centre de Donnees Stellaires in
sky with brightness depicted by the
Strasbourg. France.
Atlases are essentially "maps" of size of each star. while the spectral
the stars. They are generated from type (temperature) is indicated by the
______________________________ ,
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The printer used when performance is paramount
We meant business this year when
we became a member of the
Eurotherm International family of
companies, to bring you the best in
sales, service, and worldwide support.
We meant business when we
relocated to expanded facilities in
Reston, Virginia, to bring you a
reliable printer designed and
manufactured in the U.S . Our
MTBF exceeds 4000 hours and our
head Ii fe is over 500 million
characters. We also help maintain a
quiet, professional working environment, with less than 54 DBA even
when printing 6-part forms.
We mean business with a well
established product line proven in
over 14,000 installations.
eThe Model 700-150 CPS demand
document printer

eTpe Model 1000-Entry level data
processing with 200 CPS and
graphics
eThe Model 1100-NLQ and 144 X
144 graphics
eThe Model 1200-Adds 4 color
capability
We mean business with our continuing development program . Enhancements for 1985 include:
eThe Model 800-0ur Model 700
upgrades to 200 CPS with graphics
eThe Model ll00T-A TEMPEST
version of the 1100 meets NACSIM
5100A
eThe Model 1400-A 400 CPS version of the 1000
eThe Model 2000-A word processing station with 3 bin paper and
envelope feeder

EI A EurOlher m Int ernatio nal Company

Manufacturing facilities:
In Europe: Sack ville Trading ESlate, Sackville Road, Have, Easl Sussex. BN3-7 AN England.
Telephone: Brighton 0273-25992
In the U.S.: 1808 Michael Faraday Courl, Reslon, Virginia 22090. Telephone: 703-689-2805

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. 'Irying to hold up a big atlas with fine
print while looking through a telescope in the dark is tough l 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(wlltillued)
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Double your IBM PC's
processing speed for under S650.
AT speed for your IBM PC, with
QuadSprint by Quadram.
Quadram introduces a rapid advancement
in IBM PC performance. QuadSprint. The
innovative expansion board that doubles
the processing speed of your personal
computer. Just plug the totally
transparent QuadSprint into your system
and watch all your PC programs (Lotus
1-2-3. dBASE III. Wordstar. and more *) run
faster and more efficiently than ever
before ... without special commands or
interface software.
But best of all. you can pick up QuadSprint
without running up a huge bill. At less
than $650. QuadSprint is about half the
price of other accelerator (turbo) cards
and turns your PC into a machine thats
virtually as fast as the new PC AT.
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4355 1nlernational Blvd.lNorcross, G a. 30093
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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 Model I to reduce and analyze
variable-star photometric data (see
photo I). It seemed wastefu l 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 TRS-80's bus (see photo 2).
A c10cklcalendar chip for recording
the date and time and a remote hexadecimal keypad for control were also

Photo I: Uiborator!1 testing of an earl!1 (1979) data-logging S!1stem for photoelectric
astronom!1. Developed b!1 the author (right) , this s!1stem used an earl!1 Radio Shack
TRS-80 Model I microcomputer with 16K b!1tes 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.
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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 g!3thered. (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 Zeilik II of the
University of New Mexico, and Robert
E. Fried of Braeside Observatory.
Some of the fancier photometric datalogging systems are LSI-I I-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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Rev application.
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UPDATING ASTRONOMY

lishing 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 Texas 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

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)

(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 Thronto Way. Costa Mesa, CA
92626) 8-inch Schmidt-Cassegrain
telescope that costs about $1000, an
Optec Inc. (199 Smith, Lowell. MI
49331) SSP-3 solid-state photometer
that costs about $800, and a microcomputer such as the Commodore

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 Arizona, the location of the
Fairborn Observatory (West) .
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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

o ut at a low speed and continuall y increase this speed (a process called
"ramping"). you ca n bring the tel escope to a relativel y high speed for
long movements across the sky and
then "ramp" it back down to a gentle
stop just where you wa nt it. Given the
angular distance to be traveled between an object just observed and the
nex t 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 becom e
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 telesco pe control at Lick
Observatory. .
The 16-inch system from DFM Engineering (10 35 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 lrueblood and I recentl y 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
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20% increased throughput, these
Star printers don't take breaths.
They can print on and on using
up to an unbeatable 16K memory
for storage.
Now, if nothing less than letterquality 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
has Star's hefty one year warranty And very lean price.

A powerful printer and a trim
budget. Now that's the shape you
should be in.
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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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PC PAlNTBRUSH

Despite all its options, PC Pai ntbrush
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.
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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-\960s. 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 considered 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
automaticall y: the results will be sent
back to the requesting astronomer in
a similar fashion . In fact. such an
''Automatic Photoelectric Telescope

The first completely
automatic system
was built at the
Washburn Observatory
in the mid.. 1960s.
Service" has been established in
Arizona with Louis Boyd as the engi~
neerminding 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 rapidly. 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
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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

network of personal
compute~s in the space program
A

SINCE 1978. SCIENTISTS at the Jet
Propulsion Laboratory (lPL) 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 : This image of Hawaii was
acquired on October II. 1984. by the
Shuttle Imaging Radar-S (SIR-S) during
space shuttle mission 41-G. Artificial
colors were used to enhance differences in
surface characteristics in this computerprocessed image. Red areas represent areas
of smooth ash cover. dark green is smooth
.pahoehoe lava. light green is rough aa (cg)
lava. and blue represents vegetation cover.
The resolution of this image is about 30
meters (100 feet) . The area covered is
about 26 kilometers wide and 110
kilometers long (about 16 by 70 miles).
The image was acquired by SIR-S at a
rate of about 7.5 kilometers per second
(4 .6 miles per second) at an angle of
27 .5 degrees. The radar was part of a
package of experiments flown on the
shuttle for NASA's Office of Space
Science and Applications (OSSA). SIR-S
was developed by JPL for NASA. photo
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-S. 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 SIRS 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-S experiment: planning where and when the radar would
be used and monitoring the status of
the radar during the mission itself.
HARDWARE
The SIR-S mission-planning team at
JPL put a great deal of thought and
discussion into choosing the right
computers for the complex task of
planJling 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 SIRS 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 Intel
8087 arithmetic coprocessor-and of
programming languages that took advantage of its speed and flexibility(continued)

Richard Wilton is a software consultant with
Laboratory Microsystems Inc.. 3007
Washington Slvd.. Marina del Rey. CA
90292 .
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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-S
experiment.
All of the ISM PCs and Compaqs
that were used for SIR-S mission planning were equipped with Intel 8087
floating-point coprocessors. video
graphics displays. dot-matrix printers.
and lots of RAM-5\2K 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-S 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.
Soth the SIR-S 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 ISM 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
programming language.
PLANNING THE SIR-B
EXPERIMENT

Sy mid-\983. most of the plannjng
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) .
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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-S 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-S experiment. these problems in
orbital mechanics and spherical
geometry had been accurately solved
only on mainframe computers.
Plans for the SIR-S experiment were
encapsulated in a detailed database
of control commands. During the acPhoto 2: Tne Ganges floodplain in
Sangladesn . SIR-S observations in tnis

area are being used to stud~ tne abilit~ of
imaging radar to detect standing water in
a tropical environment to aid in locating
and eradicating nabitats of malariacarr~ing mosquitoes. Artificial colors in
this computer-processed image ennance
differences in vegetation and terrain . Pink
and ~ellow represent forested areas. seen
most vividl~ in tne coastal forest preserve
of Sundarban on tne Indian Ocean at tne
bottom. Tne textured green and pink area
in tne center snows cultivated fields
connected b~ extensive irrigation al1d
drainage cnannels. Tne more uniform rosenued area at tne top is an area of tne
Ganges floodplain subject to floodil1g and
major rework during the monsoon season .
Tne cit~ of Inalakat on tne Sisnknali
River is tne ~ellow spot in tne cel1ter. and
Sarisal is at tne upper left center. Tne
area covered in tnis image is
approximatel~ 23 kilometers wide and
I 55 kilometers long (about I 5 by 95
miles). Tne image nas a resolutiol1 of 20
meters (65 feet) and was acquired b~
SIR-S at a rate of about 7.5 kilometers
per second (4 .6 miles per second) at an
angle of 45 .6 degrees. Pnoto courtes~ of
IPL.
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tual mission, sequences of these commands were transmitted from the
ground to the SIR-S 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-S
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. Secause 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-S 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-S 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 ISM PC XT with a
10-megalbyte 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 Lake, 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-S mission-planning
software was easily accessible on the
microcomputer network. the SIR-S
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-S engineers
were able to keep a close eye on the
performance of the radar and its
subsystems.
CONCWSIONS

Photo 5: The SIR-S 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 SIRS 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.
(colttiltued)
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Compare
The Multi-User Solution of the
future is now available.
and Multi-Processor implementaConvert your IBM PC, XT, AT or tion under PC DOS, MS DOS,
Compatibles to a true multi-user UNIX, XENIX, CPM 86, Multilink,
system while maintaining display, Concurrent PC DOS, and other Enhancer Card, 80286 AT Card,
keyboard and software compati- compatible multi-user operating 8088 Multi-Processor Card, 8C186
bility.
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
monitor, with its look-alike
keyboard, operators will feel
they're using an IBM PC and can
also use the same software manual.
Kimtron's multi-user solution ineludes file and record locking ,
shared data access, and communication between users. It is the
intelligent alternative.
The KT-7 / PC supports Time
Sharing, Enhanced Time Sharing

be tailored for cost effectiveness;
as low as $1095 for an additional
user, and for speeds more than ten
times faster than LAN. You can add
one or as many as 3 1 additional
users per PC. Kimtron delivers the
future now by allOWing an everwidening network of multi-user
PC's.
The KT-7 / PC may be complemented with one (or more) I/O
Card, Memory Card, 8086 Speed

NOTE: rEM 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., Soft ware Link Inc.
respectively.
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For more information about Kimtron's Multi-User Solution, or
general video data terminals for
other mini or micro multi-user
systems, call your local computer
dealers, distributors or Kimtron
Corporation Today!

(408) 727-1510
~

1705 Junction Court
Building #160
San Jose, CA 95112
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Figure I: This diagram illustrates the flow of telemetry data during the SIR-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. _
BIBLIOGRAPHY
Elachi. Charles. "Radar Images of the
Earth from Space:' Scientific American.
December 1982.
'Ford, I. P. "Space Shuttle Columbia Views
the World with Imaging Radar: The SIRA Experiment." let Propulsion laboratory publication 82-95 . lanuary 1983.
Harris, Henry. "SMOOS: SIR-B Mission
Design and Operations Software:' let
Propulsion Laboratory document
0-1081. 1984.
"The SIR-B Science Investigation Plan :' let
Propulsion Laboratory publication 84-3.
luly 1984.
Inquiry 191 for End-Users.
Inquiry 192 for DEALERS ONLY. -

megabyte hard disk with 18 msec
of average access speed.

f you believe these
simple.facts about hard
dislis, you'd be willing
to pay more for ours ....
fortuitately, you won't have to
A voiding hard disk failures and loss of data is just

f t one of the 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 ultimat~loss of data. Here is
what we contribute toward minimizing the potential loss of your
data.

Best Drives Available
First, we buy the best drives
available. Sounds trite, doesn't
it? I mean, a drive's a driveright? Hardly. You should see
some of the junk we get in our
labs. Some have such high failure rates that we even questioned our own $10,000 hard disk
tester. But 'when we tested other
manufacturers' drives we were
assured that our equipment was
fine, which just confirmed that
the bad hard disks were not only
bad-they were real bad.
But that'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 all

We even include a program
t~is is an unnecessary duplication of what DOS does for you, that will give you continuous
let me explain the disk facts of comments on the status of your
hard disk. No more waiting for
life.
If DOS did what you may that catastrophic failure .
think it is supposed to do when
you format the disk, DOS would '
Average Access Time
map around these bad areas. As you might suspect, some hard
Unfortunately, DOS doesn't do disks are faster than others in
this.
their ability to move from one
DOS 2.0 and 2.1 ·can't enter track of data to another. The
the bad tracks. DOS 3.0 can, but time it takes the hard disk to
only on the 'IBM AT. Unfortu- move one-half way between the
nately, as the press has so well beginning of the disk to the end
documentated, the AT's hard is called the " average access
disk develops bad tracks later time."
on.
The first generation of 10 megWe do what DOS can't
abyte .hard disks had average acWe believe the problem is so cess tunes of 80-85 milliseconds
bad, we use a software program (msec). But computer users love
that performs a powerful test of speed, and guess what-the avyour disk drive on all of the IBM erage access time for the new 20
or IBM compatible computers- megabyte hard disk in the IBM
pes, XTs, and ATs. Our format AT is only 40 msec. (We sell an
AT equivalent with only 30 msec
takes hours to analyze the disk.
But when we finish, you know access time!)
There are some legitimate reathat the bad tracks are really
mapped out so you won't write sons for the shorter access time.
It's particularly helpful when
~ood data that will disappear
mto a black hole. We even send there are multiple users on the
you a printed statement of our same hard disk. It's also im~or
tant when running a compIler.
test results.
But
remember, before you get
Our software allows you to
type in the bad track locations too wrapped up in the access
from the list supplied by the speed , there's always that ST 506
manufacturers, so you'll never interface which won't let data
write good data to them-even transfer from the hard disk to the
if DOS didn't identify them as computer any faster than 5 mebad. The software even lets you gabits/second. We've bypassed
save the location of ' these bad that choke hole, too. If you want
sections to a file , so that you can the functional equivalent of a
reformat your disk without Ferrari with a turbocharger, order our 10 Mbit per second 108
spending hours retesting.

Compatibility
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 that's in the
XT. You can't even be sure wh.at
brand hard disk it is because
IBM, like Express Systems, goes
into the marketplace and buys
hard disks from several vendors.
However , they buy their XT
hard disk controller from only
one vendor-the same one we
do.
You can buy the 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 w~t to save a slot,
we carry a versIOn that lets you
operate two hard disks and two
Hoppy disk drives.

More than 32 Megabytes
Yo!! can operate with more than
32 megabytes (the limit of DOS)
through the use of "device drivers." Express Systems can supply
you with device drivers for our
hard disks for over 32 megabytes
formatted . But, if you don't have
individual files, or databases tha~
are large, you might want to consider one of our controllers tha~
can divide our 65 megabyate
(formatted) hard disk into two
equal volumes of 32 megabytes
each.

Reliability
We offer you a choice between
iron oxide and plated media
the stuff that covers the har
disk and gives it its magnetic
properties. Iron oxide is,-well,
~t's rust. If you inadvertently
Joust your diSk, you may cause
the low Hying head to dig oul
some iron oxide. A little rus~
Hake can ruin your whole day.
Plated media is more resistant to
damage, and if it happens, less
data is lost.
We offer both types of har
disks. The iron OXide is olde

e5
11111111111111111
200

BYTE' JULY 1985

11111111111.111111

technology, and quite frankly,
manufacturers understand it better. Their better understanding,
combined with some of the special head locking mechanisms,
gives us peace of mind when we
sell you one.

Power

Hard disks consume power. Our
small, half-high hard disks consume so little power that you can
use them with your existing IBM
PC power supply. If you plan to
use lots of slots, you'l1 want to
increase your power supply to be
;afe. We offer the same amount
of power for your PC that comes
in theXT.

Our Customers
:>ome folks just never feel com~ortable buying mail order. They'
forget that Sears began as a mali
)rder house or that IBM is now
,nto mail order. But, if it helps,
~ere is a partiailist of customers
fho have felt comfortable to buy
:rom us.
[BM
Sears
r\merican Express
Honeywell
U.S. Army .
MIT
T&T (Bell Labs)
RCA
Lockheed
ausch & Lomb
Sperry
erox

~

Complete Hard Disk Kits
Formatted
Storage
Capacity
in Mbytes

=i••it"••

II

Height

Plated
Media

Average
Access

yes
85 msec
yes
85 msec
yes
85 msec
30 msec
21
Full
no
32
'h
yes
85 msec
32
Full
no
30 msec
65
Full
no
30 msec- ,
108
Full
yes
18 msec
Removable Hard Disk
10
Yz
no
90 msec
Tape Systems and Subsystems
\0
10
21

Y2
Full
Y2

Formatted
Storage
Capacity

Height

60 Mybytes
60 Mbytes Subsystem
17.6 Mbytes Start/stop Subsystem

PC or PC/XT

Transfer
Rate

5 Mbits/s
5 Mbits/s
5 Mbits/s
5 Mbits/s
5 Mbits/s
5 Mbits/s
5 Mbits/s
10 Mbits/s

$
$
$
$
$
$
$
$

5 Mbits/s

$ 1,095

Data
Transfer
Rate (klsec)

430
430
630
1,340
895
1,575
2,070
4,995
N/A

PC or PC/XT

AT

$ 995
$ 1,295
$ 795

$ 995
$ 1,295
$ 795

88
88
24

AT

$
$
$
$
$
$
$
$

625
625
825
1,535
1,095
1,775
2,295
4,995

Controllers
All of our hard disk and tape controllers are available separately:
Please call for prices.
Subsystem Chassis
An y of our disk or tape units are available in an external subsystem for an
additional $250. 00. You can mix & match any of our Yz high hard disks or tape
drives together or add any single full height hard disk.
Tape Cartridges
$ 35.00
Express Certified 555 foot 310 Hci Y4-inchData Cartridge
Power Supply
$ 99.50*
130 Watt Power supply
' wi th the purchase of any drive

Easy to Install
f you're like most of us, raised anything goes wrong with your
tape or disk drive or hard disk,
~n the boob tube rather than the
send it back in the box it came In.
reat Books, you'd rather see
e movie than read the book. However, we have found that we
ell, !lOW you can choose to can usually solve the problem
'ead our instal1ation manual or over the phone. So call first for a
ior onJy $9.95 more, you can get return authorization number because we can't accept any returns
I VHS or Beta video cassette
the simple steps for in- . without it.

~

Comes complete

pur VHS or Bela Casselles make
fn slal/alion easy.

Warranty
~e offer you a one year war-

ranty on our hard disks-the
lame as IBM on the AT and 90
' ays on the tape drives. (It's all
,h e manufacturer gives us.) If

All Express Systems products
come complete with the appropriate software, tape and lor !.tard
disk controllers, and cables
where required. Hard disks are
formatted and tested with the PC
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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 Astronomical
Almanac each year. but there are thousands 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 Minor Planets. 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 Law: The orbit of each planet is
an ellipse. with the sun at one of the
two foci.
Second Law: 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. Dixon is a qualitlj engineer at a
NASA test facilitlj. His hobbies include microcomputing and amateur astronomlj. He can
be reached at 3208 Jupiter Rd .. Las Cruces.
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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 nobody
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 1, 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,
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Figure 1: 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 I 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, I
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, I had 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 1 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
(continu ed)
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rectifying the orbit.

a

=

m*lp/lpJl - rllrl31

(I)

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 equa~
tion of Encke's model.

d2eldt 2

=

N

1: -mk*l(sa-Sk)/lsa-SkI 3+(Sk/lskI3)1 (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 NEWlDN 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_ _ _ _ _ _ _ _ _ 2444600.5
2.23553 Oeg .
Inclination (/) .
Longitude of the ascending node
70.62207 Oeg .
Argument of perihelion (w)
234.84993 Oeg.
Mean radius (a)
3.1477109 AU.
Daily motion (n)
0.17648663 Oeg .
Eccentricity (e)
0.1659135
Mean anomaly (M)
212.56103 Oeg.
Brightness 8(1 ,0)
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

0

M

13.35 8
13.36 8
13.37 8
13.38 8
13.39 8
13.40 8
13.41 8
13.42 8
13.43 8
13.44 8
13.45 8

Y
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983

JD

Right Ascension

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

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

Declination

Mag .

Distance

-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

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. lable 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
2L 1983) of the Smithsonian Astrophysical Observatory. The positions
for 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. [ maintain
separate ASTR0.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 givell. This

Thble 3: The ephe~eris as in table 2, but calculated using
onl~

D

M

Y

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 2445559.85
1983 2445559.86
1983 2445559 .87
1983 2445559.88
1983 2445559 .89
1983 2445559 .90
1983 2445559 .91
1983 2445559.92
1983 2445559.93
1983 2445559.94
1983 2445559.95

JD

Astrometric 1950.0
Right Ascension

Declination

Mag.

Radi~s

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
12.6
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

12
12
12
12
12
12
12
12
12
12
12

27.9
26.7
26.4
26.1
25.8
25.4
25 .1
24.8
24.5
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

Thble 4: A set of orbital elements for Halle~'s comet.
Julian date_ _ _ _ _ _ _ _ _ 2446480.5
9.43867 Feb. 1986
Time of perihelion passage (7)
Inclination (/)
162.23932 Deg .
Longitude of the ascending node
58.14397 Deg.
Argument of perihelion (w)
111.84658 Deg.
17.9390115 AU.
Mean radius (a)
Daily motion (n)
0.01297198 Oeg.
Eccentricity (e)
0 .9672725
Calculated from equation 3.
Mean anomaly (M)

M

0.1240284 Oeg.

=

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 (q) 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

=

q / (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

Keplerian motion.

Asteroid Number 90
Keplerian Motion Ephemeris

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
B(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 B(I,O) greater
than 1000 flags the program that the
ephemeris is of a comet. Sources
of comet orbital elements qre
numerous. Occasionally a periodical
on astronomy will include orbital elements as part of an article. [ 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(col1til1ued)
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local computer store today and ask for a demonstratio n of the PC Plotter. Fo r more information, ca ll us a t
800-531-5205. Texas residents may phone (512) 835-0900 .
Houston Instrume nt products are deSigned, marketed, and
manufactured in Austin, Texas.
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Table 5: A set of test calculations for Halley's comet.
Comet Halley
Astrometric 1950,0

M

D
26 .97
26.98
26.99
27.00
27 .01
27.02
27 .03
2704
27 .05
27 .06
2707
27.08
2709
27 .10
27.11
27.12

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

Y
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984

JD

Right Asce nsi on

Declination

Distance

2446031,47
2446031,48
2446031,49
2446031 .50
2446031 .51
2446031 .52
244603 1.53
2446031 .54
2446031.55
2446031 .56
2446031 .57
2446031 .58
244603 1.59
2446031 .60
2446031.61
2446031.62

6 21 49.1
6 21 50.0
6 21 49.5
6 21 49.0
6 21 48.5
6 21 48 .0
6 21 47,4
6 21 46.9
6 21 46,4
6 2 1 45 .9
6 2 1 45,4
6 21 44.9
6 21 44.3
6 21 43 .8
6 21 43 .3
6 21 42.8

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

Thble 6: The ephemeris for Halley's comet for July and August 1985

as calculated by the program.
Comet Halley
Astro metric 1950.0
D
1.00
3.00
5.00
7.00
9.00
11 .00
13.00
15.00
17.00
19.00
21 .00
23 .00
25 .00
27.00
29.00
, 31 .00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00
22.00
24 .00
26 .00
28 .00
30.00

M

Y

JD

Right Asce nsion

7
7
7
7
7
7
7
7
7
7

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

2446247 .50
2446249 .50
2446251 .50
2446253 .50
2446255 .50
2446257.50
2446259.50
2446261.50
2446263 .50
2446265 .50
2446267.50
2446269.50
2446271 .50
2446273 .50
2446275.50
2446277.50
2446279.50
2446281 .50
2446283.50
2446285 .50
2446287.50
2446289.50
2446291 .50
2446293 .50
2446295 .50
2446297.50
2446299.50
2446301.50
2446303 .50
2446305 .50
?44630750

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

7
7
7
7

7
7
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

2.0
32
33 19.5
34 38 .3
35 57.2
37 16.1
38 35.1
39 54.0
41 12.9
42 31 .5
43 49.9
45
7.9
46 25.5
47 42.7
48 59.2
50 15.2
51 30,4
52 44 .8
53 58 .3
55 10.9
56 22.5
57 32 .8
58 41 .9
59 49.6
0 55 .8
2
.3
3
2.9
4
3.6
5
2.2
5 58.6
6 52 .5
7 43 .7

Declination

Distance

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
4.324
,4.288
4.251
4.214
4.175
4.135
4095
4.053
4.010
3.967
3.922
3.876
3.830
3.783
3.735
3.686
3.636
3.585
3.533
3,481
3,428
3.374
3.319
3.264
3.207
3.151
3.093
3. 035

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 el ~ments 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

RA
Dec.

Date 27 .109

RA
Dec.

Nov. 1984

6 hr
21 min
11 deg 56 min

48 .88 sec
58.3 sec

Nov. 1984

6 hr
21 min
11 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. 'Table 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.
1need 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-1900, 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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Tfte convention for

Research FORTRAN -77 for the IBM
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 I second per loop.
The program in its present form is inelements you use is referenced to the tended to be as readable as possible.
ecliptic of 2000, you will need to At least one change to speed up exchange the parameters for planetary ecution is possible. You can reduce
position that are used in subroutine the number of times vou call subrouORBIT. the value for the obliquity of tine KEPLER by almost one-third by
the ecliptic (EPSLN) in the main pro- modifying the program to assign the
gram, and the heading message for . previous values of POS(I.J.3) to
the printout in the main program. POS(I.).l) at the beginning of any inValues for the changes to be made tegration loop in which the preceding
can be found in Astronomical Formulae loop did not call subroutine ENCKE
for Calculators .
and then began the loop calculating
The program was originally written
POS(I.J.2) . I do not know how much
on a Digital Equipment Corporation
this would improve execution time,
PDP-II in DEC FORTRAN IV. Later I
but if your system does not have an
translated the program to Digital
8087 , it is a modification that may be

Pc.

comet and asteroid

orbital elements

and epftemerides

is tftat tfte reference

equinox and ecliptic

will be at tfte century

and ftalf..century dates.

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, I 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 $18. Write to David S.
Dixon , 3208Jupiter Rd., Las Cruces, NM
88001.
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INDUSTRIAL GUDE
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 10Mb/sec_Also
features dual-ported, full-track, look ahead cache, and
on -board microprocessor_Interfaces with one or two
SMD drives_ $2195 _
Modll 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 BOB5A 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, 8066, 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 ·68000M High-performance CPU board
with 16-bit data path, 10 MHz CPU operation, and
MC66451 MMU for multi -tasking applications. $1195.
Model CPU · 68000 Similar to 66000M, but features

6K bytes of on-board ROM with Motorola's MacsBug
monitor instead of the Memory Management Unit.
$695 .
Model, MI BD ·15 & 20 Back Plan.. These premium
quality motherboards feature four-layer 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 6 or16 -bitdata 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 I/Omapped port address, 12 -bit ± 1/2 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 {)utput, plus transient protection per ISA
standards. $600.
For more information, call (415) 549-3654.
Dual Systems Corp., 2530 San Pablo Avenue,
Berkeley, CA 94702

THERE'S ONLY ONE

:::)UAL

CPU-66000M

Inquiry 133

IULY 1985 • B Y T E

213

SILICON
SPECIALTIES
PLOTTERS

MONITORS

PRINTERS
Anadex
f,o".

All Models

Brother
$239
$819

HR 10 w/ Trocto rs
Twinwrl ter5
HR·I SXl .
HR·2S
HR·35

U.S

".9
5875

Canon
Call

l 8p·8AI

Amdek AU MOllilols

Save

Enter Sweel·P600

Princeton Graphic Hx. 12

"79

Epson HI · 80

Sonyo CRT·36

$149

Taxan
12 1 Gleen
122 Ambe r
420RG8
425 RCB/Green

.. 0

$125
. $134
$399
$410
$549

Zenith

C-Itah
5.69
$869
5'035
$295
5385
$.65
$315

A·1O·JO
F· lO Paroilel or Seflol
55 CPS Seriol or Parallel
85 10 Paro ll el(Prowriler)
8510SP
8S IOSCP
8510 8PI

ZVM· 122 Amber
ZIIM· 123 Creen
ZIJM· 124
ZIJM· 130
ZVM· Il3 Color/RG8
ZIJM· 135 ColorlRCB W/Audlo
ZIJMI36

$95
$89
$129

Citizen

COMPUTERS
NEC

Comrex
CR·2E
CR·"

$ 3604
SO".

$0 ....

• 20

Sov •

$ove
Save

PRIO I

$315

SanYOM8C-775 PorTable
MBC·BSS

DaisyLaser
Datasouth

Wy.se
Save

Wv-.ep<Duol
Wy-.epc lOMeg

50'1.

Zenith
Save 25';'

Z· 150 Single D" .... e
Z- IS0 Dual Drive

5av.25~

Z- ISO W/lO Megabyte

Z.160Si ngleO nve

50".25,.
Save 25%

Z· 160 Duol Drive

Sav.25"1-

DISK DRIVES
10

TVlbo20
TurboJO

Ha ba Hobadjsk fOl Macintosh
Iomega Bernoulli Bo .. for

f,414

. 141.
, 1544

$0'11'.

pc-a201 Compu ter
PC· S-40 1A
820 1 & 8-40 1 Acceuo ries .

Alpha Omega T"bo

1284

MSP·lO
MSP· 15
MSP·20
MSP·25

$689
$1019
$1379
$329

IBM

10 Megobyle
20 Megobyle
20 Megabyte Plus
5 Megobyte for MoclntOlh

Rana elilel
Elite!!
EI.te lll
Elile lOHI Apple
Conl,oller (W/D,;ve Only)
lOOOW/DOS for Alori

Tallgrass ' G· 3020
TG ·) 135
TG· " 060
Conlloller

$1799
52.99
52660
$"59
5179
5339
$.05
$1080
$69
$175
52219
$3689
$1.69
5119

BOARDS

$10'9
$1315
5449
$635

05 180
05220
DS·PPnl
DS·PPU2

Diablo
$609
$1.8.
$1669
$1669

b30API
630ECS
630 ECS/ IBM
Olher Printer Mode ls

$0".

Inforunner
Ri lemon w/TroClor
Rilemon IS
Rilemon 81ue w/T/OdOr

$2"
$n9
$299

Juki
Save

5500
6000
6'00
6300

5199

$0".

'av.

NEC

$629
51009
5'399

20 10,2015,2030,2050
3510,3515,3530, 3550
8810,88 15, 8830,8850
P2,P3
Okidato All Printer Mod e ll
1091
1092
1093
KXPJISI

$265
53.9
$519
. . 59

'ov.
50v.

AST siKPockPlul

$259
$1.5
$295

Siemens
PT / 8 8111kJel
PT /B91nkJet

$259
5159

Star Micronics All Prilller

$219
$89
$329

EXP400 Po ro liol
EXP500 Parallel o r SOflol
EXP55QPa rollel o r Serial
EXP770 Parallel o r Ser;ol

Paradise Modulol Grophk 06 -\
Five Pok

Quadram Quodboord EX Ok

eo

E·Rom
Quodlin!;

TecMar
Grophics Mo1te r
126K Dynomic Memory
256K Dynomic Me mory
Coptoin 128K
Coptoin 256K

5"9
$225
. $299
$299
5399

VIDEO TERMINALS

Wyse so
1S
wY108S .

Zenith '·22 .
Z·29 .
Z· .9 .

Toshiba P13"0 Parollelar Seriol
P35 1 Paroliel orSeflol

$29.
531.

'ave
. n65

'ave
.. . . .69
. n99

Sldewoy~

'ave
$235
5379
5399
$699

n"

$1155

Anchar Automation

DISKETTES
' 00)

M D·2( Ol y 100)

$769

Qume
OVT Green 10 1
OVT Amber 101

M~els

Silver Reed

Maxell MD· ' (a~

Altas
5mor1 11

Flig ht Simulator (New Version )
Speed Reader II
Mind Prober
TypinglllS lructor
Typing Tu lor III
PFS: Graph
PFS: Plan
PFS: Repor1
Copy II PC
De1k Orgonizer
Norton Utili liel 3.0
Prokey3,0
Sidekic k
Sidekick (Un protec led Ve r.)

5av.
$av.

Panasonic

Hercules Color Cord
G lophic Cord

Save

Epson All Prlnlcr Model1

51.9
5189

Nashua
SIS DI D (Oty 100)
DIS DI D (Oly 100)

5125
5135

KEYBOARDS
Keytranics 5 IS'
5 1511r. ,.

5179
.,79

An(hor Elt pren
MorkXII

,269
. $239

Hayes Smor1modem 300 80ud ,
Smor1modem 1200 Baud
Smar1modem 12oo8j 18M )
Smor1modem 2400 Boud
Mitlomadem li E (Apple )

. 5129
. U79
. U2.

5315

Prometheus All Model1

Save
Save

Rocal-VadiC AIiModel~
US Robotics Pcuword 1200 .

. 'av.

Inquiry 408 for MS-DOS products. Inquiry 409 for all others.

Save
, f,,29

Novation Smor1 COl PlU1

.~.

Pric01 reflect 396 to 576 ( o lh d iKount. Product Ih lp ped in factory cartons with manufocturor's wa rr anty. Please o dd $9.00 ptrr ord.r fat UPS ground Ihlp plllQ, Ord.r1 10 Ibs. a nd
under you pay for g round Wlrvice, roceive 01, Wlrvk. 01 no oltlro cho rge. Ava llablo on ord. n 11·20 lb!. ' 15 ' or a ir Wlrvlc., O rd. r1 21 · 30 lb!. ' 20 ' or a Ir service. Priem &
ava ilability subjocI to chollg& without notico. Send (olhl.r'1 chICk or manly' ord .r.. ,all other chocks will deloy Ihlpplng two _k,.

.. 5209

Mac ro Anembler (Micr010ft)
Tu rbo PclCo l 3.0
Turbo Tool Kil
CompuServe Slor1er Ki t
PFS: Accen
Dollors & Sen\.(! w/Forco Sl
Tablol' Monoging Your Money
Home Accoun ton t Plus
Nullhell
PFS: File
Th ink TOllk

$U
$79
$59
$55
532
$.5
$29
530
$30
579
579
571
$20
$59

.,3
$75
530
545
535
589
$36
$30
$21
$79
595
598
582
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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 15 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\ - to is sufficiently small. Then. using the known
values of the small body at time t\.
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 3 5 years of experience in

government 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.
/ULY1985·BYTE
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Iy. " march" from time t2 to t3 . 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 Fran,z Encke (17911865) 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 Pia. 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) . YIO (2). and YIO(3). More generally. let i = O. I. 2. or 3; j = O. I. 2. or
3. Then Pi} is the position vector of qj
relative to qi. and its components
along the .coordinate axes are YiAI) .
Yij(2). and Yi)3). The time derivative
of Pij is a velocity vector; it is denoted
by Vij and its components by Y iA4) .
YiA51.and YiA6).
INPUT

The Stumpff program always prompts
for four data entries. It prints the
default parameters for the sample
case. then asks "DO YOU WISH 1D
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
N'TH DAY," type the desired frequency (e.g.. 10 to obtain printouts every
tenth day). In response to the prompt
" LARGEST VALUE OF TIME 1D 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 1D 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)
Y12(1) ... Y12(6)
Y13(1) . .. 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.
(col1til1ued)

' ?," STOP GEnlNG
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they'll be seen. The unique,
means they'll stay put.Then
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Post-it"
NotePad

color means your message is sure to get noticed .
Call 1-800-328 -1 684 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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Thble I: Printer output of Stumpff usinq the default sample data for Explorer

available on BYTEnet. deal with input
to Stumpff.

33 and IE - 5 as the time-step control criterion.
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
- 2.2920521 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 . 5168001~E - 01
+ 1.6430464E + 05
+ 1.7218044E-01
+4 .7486128E +07
+ 7.2817683E + 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:

.+ 1.0000000E + 00
Start time, Date
Time-step criterion

+ 1.2299896E - 02

+ 3.3295128E + 05

08:32:41
+ 1.00000000 - 05

07-01 -1984

+ 4.0406591 E + 05 + 5.7658706E + 03
- 4.8275355E - 01 + 5.1666003E - 01
+ 1.7381369E + 05 + 3.1362872E + 05
-9 .3196988E-01 + 3.244 7833E - 01
-1 .1224846E+08 + 9.3514536E + 07
-1 .9551346E + 01 . -2.0131100E+01
R10 ,R20
+ 4.1614953E + 05

- 9.9387773E + 04
+ 8.1928223E - 02
+ 1.4380152E + 05
+ 2.3401709E - 01
+ 4.0555028E + 07
+ 8 .7292433E + 00
+ 4.5490291 E + 05

+ 1.0000000E + 01

+ 3.7403688E + 05
+ 5.6283206E - 01
-3 .2397141E+05
+ 4.5049697E - 01
- 1.27 46285E + 08
-1 .5571598E + 01
R10 ,R20

-2.5159747E+05
+ 1.9169375E - 01
+ 1.6550636E + 05
-8.4750861E-01
+ 7.4866512E + 07
- 2.2928595E + 01
+4.5661869E+05

+ 7 .2772000E + 04
-1 .5092811E-01
- 5.8775484E + 04
- 4.5995513E - 01
+ 3 .2467906E + 07
- 9.9447031 E +00
+ 7.0343669E + 05

+ 2.0000000E + 01

+3 .0188719E+05
- 9.3400902E - 01
+ 3.6786394E + 05
+4.1416159E-01
- 1.3902795E + 08
-1 .1139797E+01
R10 ,R20

+ 1.0132476E+05
+ 3.8737997E - 01
-1.4087461E+05
+ 7.9788619E - 01
+ 5.4090352E + 07
- 2.5052975E + 01
+ 3.2792316E + 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
- 6j732409E + 00
R10 ,R20

- 1.9036528E + 05
+ 3.2467601 E - 01
+ 3.2954591 E + 05
- 2.3190196E - 01
+ 3.1767970E + 07
- 2.6502871 E + 01
+ 4.9894850E + 05

- 9.6550414E + 04
- 1.0042379E - 01
+ 1 .7090238E + 05
-4 .1716743E-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
- 2.0821 01 OE - 01
-3.1072731E+05
-4.1719040E-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
+ 5 .2815294E + 05

+ 5.0000000E + 01
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Line I : YIO(I). YI0(2). YI0(3) .
elapsed time
Line 2: YIO(4) . YIO(5) . YI0(6)
Line 3: YI2(1). YI2(2). YI2(3)
Line 4: YI2(4). YI2(5). YI2(6)
Line 5: YI3(1). YI3(2). YI3(3)
Line 6: YI3(4). YI3(5). YI3(6)
Line 7: "RIO. R20". RIO. R20
(where RIO is the distance between ql and qO and R20 is the
distance between q2 and qO) .
Lines 1260 to 1570 of Stumpff deal
with computer output.
Thble I shows the sample case integrated for 90 days. The time-step
control criterion is IE-5 .
CANONICAL UNITS

(continued)
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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 •
(continued)

• Low Low Prices
• No Surcharge for Credit Cards
• Open 9 AM to 7 PM Eastern (Mon"':"Fri)
9 AM to 2 PM Eastern (Sat)
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~~~~~1-800-237-4048
(ORDERS ONLY)
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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 DRIVES
64K . ...... . .... '. . .. 1269
IBM PC, 2 HALF/I-NTES
256K .............. .' 1689
IBM XT, 1DSDD
.
DR/10MB, 256K ..... 3829
IBM XT, 1DSDD DR/MYND
HD, 256K ..... . ..... 2595
COMPAQ, 2 DSDD
256K ......... .' . .... 2059

MONITORS
AMDEK 300G . . ... .... .
AMDEK 300A . . . . . . . . . ..
AMDEK31OA ...... .. . ..
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
QUAD CHROME II .....

129
139
159
419
549
629
249
159
469
879
169
429

MISCELlANEOUS
MEMORY, 64KCHIPS . ... 19
MEMORY, 256K CHIPS ... 99
PRINTER CABLE ..... ... 25
MICROFAZER BUFFER
8K . ........ .. ... ...
' . 129

_V~SA~ .1

MICROFAZER BUFFER
64K ... .. .. . .... . ..' .. 219
VERBATIM, DSDD DISCS . 27

DISPLAY CARDS
STB 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 VO 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

COM?U1cM
MAMr
1901 S. TAMIAMI TRAIL, VENICE , FL 33595
Inquiry 99

PRINTERS
OKIDATA 82A .. ........ 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-100, WIDE
CARRIAGE. . . . . . . . . .. 399
EPSON FX-100, WIDE
CARRIAGE . .. . ... .. . . 499
EPSON JX-80 COLOR
PRINTER .... . ....... 499
EPSON LQ-1500
PARALLEL . . . . . . . . . . . 999
NEC 2050 . . . . . . . . . . . . . . 659
NEC 3550 . . . . . .. . . . . .. 1059
NEC 8850 . . . . .. . . . . . .. 1499
JUKI 6100 ...... . .... . . . 399
JUKI 6300 .. .... ... . .... 749

ACCESSOIDES
OKIDATA 82/92
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 N on ~Advertised and Lower Current Prices .
IBM IS a reg iste red Trad emark of International
BUSi ness Mac hines. Prices subject to change .
We accept MasterCard , VISA, Money Orders ,
c erti fied and personal checks and COD shipments .
Returns are subject to a 15% restocking fee .

IN FLORIDA CALL 813·493·2736
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+ 4.2073403E + 05
-1 .6991589E - 01
+ 4.0053797E + 05
-1.4566940E - 01
- 1 .4892976E + 08
+ 3.7287424E + 00
R10 ,R20

- 8.1687375E + 04
+ 5,4551 083E - 01
+ 6.0884805E + 04
+ 8.5460287E - 01
- 1,4973616E + 07
- 2.7058577E + 01
+ 4.5063006E + 05

- 1.3920300E + 05
- 4.0784150E - 02
+ 1.5494327E + 03
+ 4,4591239E...:. 01
- 6,4940470E + 06
-1 .1733729E + 01
+ 20136027E + 05

+ 6.0000000E + 01

+2.2461516E+05
+ 8.1509495E - 01
- 2.6377850E + 05
- 7.01 02608E - 01
-1.4353605E + 08
+ 8.7413425E + 00
R10 ,R20

- 2.8893991 E + 05
- 6,4160638E - 02
+2 .1918655E+05
- 7.3732376E - 01
- 3 .80234 76E + 07
- 2.6167715E + 01
+ 3.6811628E + 05

- 3 .9640344E + 04
- 2.9409379E - 01
+ 1.3143569E + 05
-3 .2422194E-01
- 1.6489461 E + 07
- 1.1348359E + 01
+ 7 .2525019E + 05

+ 7.0000000E + 01

+ 3,4287069E + 05
- 6.4364934E - 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
+ 1.2927669E - 01
- 5.9954040E + 07
- 2,4460604E + 01
+ 3 .7143862E + 05

-1 .2910519E+05
+ 1.6853730E - 01
+ 1.7829113E + 05
- 8.4648142E - 03
- 2.6001 038E + 07
- 1 .0608757E + 01
+ 4 .8759766E + 05

+ 8.0000000E + 01

+ 3.2928400E + 05
+ 5,4575258E - 01
+ 3.0065381 E + 05
- 6. 7142922E - 01
-1 .2021711 E + 08
+ 1.7979109E+01
R10 ,R20

- 2.8257238E + 05
+ 2,4833123E - 01
+ 2,4090578E + 05
+6 .2881094E-01
- 8.0078016E + 07
- 2.2009541 E + 01
+ 4,4319781 E + 05

- 9 .0272820E + 04
- 2.2335909E - 01
+ 1.0086758E + 05
+3.7202370E-01
- 3,4727984E + 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*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

Pi}
Pi}
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=

-pii

+ pjk = pik (k = 0, I. 2, or 3)
pii = 0

Thus, for example, 1720 =
-1712 + 1710.

1721

+

171 0

=

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 tl .
Then, using the just-obtained values
as new initial conditions, compute the
vector values at t2 . Continue "marching" to h , t4 , etc .. until the values for
t/ are determined.
It is mentioned in passing that any
vector pii can be computed from the
three vectors 1710, 171 2, and 17 13. 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 qo,
ql , q2, and q3, with masses mo. ml , m2 ,
and .m3 ' The mass of body qo is negligible. The position vector of body qi
relative to qi is denoted by pi}(tn) ,
where i and j may assume numerical
values 0, 1. 2, or 3: also, n is any integer, t is the abbreviation for time,
and therefore tn denotes a specific
value of time. The time derivative of
Pi}(tn) is the veloc ity vector viAtn)'
The mathematical statement for the
problem of this article is as follows.
At the outset the values of the six vectors plO(tO), 17 I2l to) , PI3(to), VIO(tO), VI2(tO),
and VI 3(tO) are known: they are called
the initial conditions. The objective is
to determine the value of plO(tl ), where
t/ is the specified final time. This is ac-

Suppose there are only two bodies,
say qo and ql . As before, plO(tO) and
VIO(tO) denote the position and velocity vectors of qo relative to ql at time
to. The corresponding values at time
tl are denoted by IplO(tl)1 and IVlo(tdl,
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
P ii , the Stumpff reference orbit for
position, and Vij, the reference orbit
for velocity. To Simplify the equations,
the following conventions are used: Pi}
and Vi} refer to time tl : the two-body
values, enclosed in square brackets,
also refer to time tl: all other terms
refer to time to: 11 = tl - to is the time
step.
It is easier to state the equations for
(continu ed)
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four massive bodies; therefore, the
condition that mo = 0 is temporarily
removed. The equations are:
P IO

=

+
+
+
+
VIO

=

+
+
+
+

Ipiol
m2/(ml +m2l
m2/(m2+ mol
m3/(ml +m3l
m3/(m 3+ mol

*
*
*
*

(lpn!-PI2-n*vI2l
(lP201-P20- n *V20l
(lPI3I-PI3-n*vI3l
(lP301-P30- n *V30l

IVIOI
m2/(m l+m2l
m2/(m2 +mol
m3/(ml+m3l
m3/(m3 +mol

*
*
*
*

(lvn!-vl2l
(lv201-V20l
(lv l3 l-v l3l
(lv301-V30l

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 13 , as well
as VIO , V12 , and V 13 . Of course, the
program saves time by using the condition that mo = o.
P,Atd and ViAtd are excellent approximations to the true orbital parameters, even for a relatively large
time step. Therefore, Stumpff equates
Pij(t!l and viAtd with Pij(td and Vij(td.
The reference orbits are computed
on lines 760 to 1330. The two-body
subroutine, "sub\." 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

n

The time step h is defined by = tl
- 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; ERR ERR is the user type-in
following the prompt TIME-STEP
CONTROL CRITERION . IE-5 OR
IE-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 Thylor series. If a procedure agrees
with the Thylor series up to and including terms of order n but not terms
of order 11+ I, then the procedure
is said to be of order n and the error
of order n+ I . 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
I. Stumpff, K. "Untersuchungen ueber das
Problem der spezieIlenStoerungen 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
documentation .. .... . .. .... . . $350
• Power supply .............. .. $135
• Case for the CPU board ........ $90
• Floppy controller ............... $60
• Keyboard . . . . . . . . . . . . . . . . . . . . . $80
• Fully assembled -18M compatible
PC with 256K, 1 serial, 1 parallel,
color card, keyboard & 2(1/2)
HT drives ....... . . . ........ $1150
OEM and dealer discount available.
CALL TOLL FREE TO ORDER (800) 538·1542
In C.lllornil cIIi (408) 730·1795

Tlchnlcal Support Slrvlcl (408) 773·8400

195 West EI Camino Real
California 94087
U• S • SERVEX Sunnyvale.
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• Multifunction board (64K) ...... $160
(384K) . . ... $240
1 parallel, 2 serial, clock/calendar,
ramdisk & print spooler
• Memory expansion (64K) . ...... . $90
(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
20 M 8 with controller .......... $800
* One-year warranty for all add-on cards!
Inquiry 255

Introducing the new and improved
IBM PC. S4995
•
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it', n ot a now
IBM®PC.
It's GEM DESKTOP.'"
The $49.95 software
breakthrough that m akes
your old IBM PC so astonishingly easy to use that it
seem s like a new one.

So long PC DOS,
hello GEM:"
GEM DESKTOP softw are
looks like an ordinary floppy for
your Pc. But slide it into yo ur
IBM's disk drive, and the change begins.
From this m oment 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 w indow.
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.

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.
Your GEM D esktop includes all
operating system interface software
and comes w ith an1azingly simple
instructions. In fact, GEM DESKTOP
softw are makes it possible, for the fIrst
time, for anyone to learn to use an
IBM Pc. (Who knows, maybe even
the m ost dedicated computerphobes in
your company will warm up to the PC,
after this.)
And you can just as easily justify
the cost-only $49.9 5 for complete
operating package. Which makes it
affordable enough to have several.

I

Na';;;- - - - - - - - - - - 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. CO D,
checks or purchase orders will not be accepted.
(O utside USA add S10.)

Method of payment. 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. W hile 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 requi res that yo ur co!nputcr have appropriate graphicscapa biliry and rhat the poinrin gdcvicc be cOlllp:uiblc.Ca ll fo r cxac r require me nt s.
GE M, G EM DRAW and G EM DESKT OP arc t rade m arkso fDigita \ Researc h Inc. taM is a reg iste red tradcmark of Internati on al Businc ss
Mac hi ncs Corpo ration . Digita\ Re search is :! registered tradcmark of Digital Research In c. 1985. Digitalllcsea rc h In c. All rig ht s rese rve d.

Inquiry 122

our nifty $149.00 graphics package with
an extensive gallery of art .
Or mail this order form, along with
your payment.

~GEM'M
FROM DIGITAL HESEA HCH ®

8 ·7/ 85

SOMETMING
INSTANT DATABASES . .. BECAUSE THAT'S
HOW MOST OF US NEED INFORMATION
.. . INSTANTLVI
Homebase prevides 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 thousands of records in a ddtabase, And numerous databases on your menu,

NO NEW
THE TOOLS YOU NEED.
We've Included a powerful set of tools that will save you time a nd help
you organize Information, schedule, calculate and a whole lot more. All
within a quick keystroke ... regardless of the software you're running!
You may fi nd a few of these In some "desktop" products ... but nothing
else approaches the power of Homebase!
•
•
•
•
•
•
•
•
•
•
•
•
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Instant Databases
Phone Message Pad
Rolodex'·
Appointment Calendar
Calculator
Notepad
Tlma a nd Expense Diary
Programmable Holkey (You
choose the key that gets you
to your Homebase)
Electronic Mall (as a n
automa tic multl-taskl)
Tables and Pages ( for those
things you always need to
look up)
Alarm Clock (Including Musical
Snooze Alarm)
To-Do List

• Qulciderm Terminal (available
even when you're working In
another program)
• Autodialer
• Template Maker (for designing
your own databases)
• DOS Services
• Rolodex Card Printer
• Mailing Label Printer
• Data Transfer (between
d ata bases or your other
software)
• Cut and Paste (great for p utting
together an Electronic Mail
letter that combines a chunk of
spreadsheet, some text from a
document, and a few notes)

CITEMENT IS BACK
With the Electronic Mailbag of Your Dreams
ELECTRONIC MAIL THAT TAKES CARE OF ITSELF ... IN THE BACKGROUND
(While you're running WordStar, Lotus, dBase, a compiler or Whatever)
electronic mall that could take care of Itself while we were busy on the computer doing something else.
that there was something strange about having to play postman every time a piece of electronic mail was due.
a case of loading up a communications package and either waiting ,for the mail or going out to fetch it.
Itl And you can have It. too. With HOMEBASE. Electronic mail can arrive while you're working in another piece of
the comer of your screen, a signal lets you know that there's incoming mail. You can read it as it comes in. if you
Ignore It, and your mall will automatically file itself . .. to be read at your leisure.
sehdlng Electronic Mail, its Just as easy. Once you've written and addressed your letter. the rest is done for you,
:)l'nQflcXJIIIy. while you're back working In another piece of software.

CHECK THE DIFFERENCE IN VALUEI
WHY ARE YOU GETTING SO MUCH
SOFTWARE FOR SUCH
A SMALL PRICE?
Ar'nber Systems makes tools for programmers Including VSI-The Window Machine
We make mouse drivers, asynchronous drivers
and electronic mail 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 ourselves, our costs, and consequently yours. are
the lowest possible .. . with never a compromise in quality,

YESI' Site licenses are available fo r
companies , .. large and small. If you would
like to order a single copy, now, to examine
and show 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 Calendar
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
Qulckferm Terminal
Mailing Label Printer

Notepad
Autodialer
Calendar
Calculator
ASCII Table
Rolodex

Notepad
Keyboard Macros
Calendar
Calculator
Game
Alarm
File Cards

$49.95

$49.95

$49.95

Notepad
Calendar
DOS Services
Calculator
Rolodex
File Cards

$149.95

!

SIdekick Is a flodemat\( of Bor1ond Intemllona1. Inc.

PoIV Windows is a trademark 01 PoI-,1ron Corp.

Spotlight ISa trodemonc of Softv.oare M~

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. 8r Sun. 6 A.M. to 8 P.M. (P.S.T.)
or fill in this ORDER FORM and enclose a check, money order or your
VISA or MasterCard number,

HOMEBASE is available for the IBM
$49.95

+ $5 for shipping and

PC, Xl and true compatibles
handling'

NAME _______________________________________________________

nru ________________________________________________________
COMPMN NAME _________________________________________________
ADD R E ~

______________________________________________________

CIlY ___________________ STATE ___________________ ZIP ___________
HOME PHONE (

o CHECK

____________ WORK PHONE (

0 MONEY ORDER 0 VISA 0 MASTERCARD Card" _ _ _ _ _ _ __

_ _ _ _ Exp. date _ _

3Q.day money-back guaranteel

'Collfornla residents add 6% sales ta~ Outside U.S. p lease add 515. Checks must be an a U.S. bank and In U.S. doliars. Sooy. no
C.O.D. or purchase orders.
For dealer a nd site license Information, c ali 408 996-1883.

SEND TO:

A\~!r2.

AMBER SYSTEMS. INC.
1171 S. Saratoga-Sunnyvale Road
San Jose, CA 95129

from MicroComputer Accessories, Inc.

YOUR RIGHTARM.
Our CRT/Terminal Valet, at your
service. It clears the table-e.x tends
ot retracts monitors 15-112" horizontally and lifts from 5-114" to 7-114:'
above phones and other desk top
objects. Serves up your CRT or terminal on a 12" x 12:' 360 revolving
platform with a 50 pound capacity (and can hold our THt'n Thrn~
which lets you move your CRT any
which way you want). Clamps
onto any surface up to 2-112" thick,
with wall and bolting flange mount
options. Handle doubles as a keyboard holder. Cables are routed
through the arm. Your right arm.
See? It's not so hard to find good
help these days. Inquiry 238 for End·Users.
Inquiry 2-39 for DEALERS

~A;~iU-""'~m!"'U
It-Pi
:-11;"'.
~Lii. ;.., ...... -.-..

:-:cce5~[Jri~s, Inc.
5721 Buckingham Parkway
P.O. Box 3725
Culver City, California 90231
1elephone213/641-1800 ·
N.Y. Microcomputer Accessories Europe S.A.
Rue de Florence 37
1050 Bruxelles, Belgique
Telephone 02/538 .61.73
These and other fine products are available
at Sears Business Systems Centers, Computerland, Busirtessland, IBM Product Centers and
other computer/software retail locations.

C·Q·M·P·U·T·E·R·S A·N·D S·P·A·C·E

AUIDMATING
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
req uiring 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 observations 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 are
an exciting new class of stars that have
highly active atmospheres. often with
large groups of stars pots 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 stars potted 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. BoWd has a B.S. in electrical engineering and is codirector of the Fairborn Observatorw (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 I). 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 : Tl1e automatic pl1otoelectric telescope used to gatl1er tl1e measurements
discussed in tl1e article. Tl1e small box at tl1e top of tl1e telescope is tl1e pl1otometer.
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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

TELESCOPE

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
calc ulate which windings of each
motor need to be turned on for each
step that the motors make. In addition, it must provide smooth accelerati on 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 Ylo-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 .
(continued)
IULY1985'BYTE
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positions, where it is close enough to
the center to take measurements.
Measurements of 10 seconds each
are made in three color pass bands,
changing the pOSition of a wheel with

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

NEW VARIABLE STAR

DIAPHRAGM = 60"

NAME
HD 102224

CHECK
SKY
COMP
VARI

RIGHT ASCEN ,
11 46 3.0
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

lable B: Sample data .
GROUP=HR 4430
HELIOCENTRIC CORRECTION= .0045
TYPE
CHECK
SKY
COMP
VARIABLE
COMP
VARIABLE
COMP
VARIABLE
COMP
SKY
CHECK

NAME
HD 104224
HD
HD
HD
HD
HD
HD
HD

ULTRA BLUE
308.72 2533.51
9.11
21 .69
176.54
619 .36
233 .10
35.02
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

101133
99967
101133
99967
101133
99967
101133

HD 102224

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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R 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 photometrie
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 record ed.
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

H

Table A: Program parameters.
NAME: HR 4430

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

00

,.

0

0

0

o

0

),00'
0
0 0

.30

SS
47
21
58
53
32
21
1
51
38
11
54

Bulletin of Variable Stars .
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HR 4430

Figure A: Ligl1t curve for HR 4430,
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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 accu mulate 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.
"Ouick 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 suspected
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 p-eriodic 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 (lBVS), 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 with its 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)
JULY 198 5 • BY T E
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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 actuallya 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
I6-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)

3307
8" Floppy/5" Winchester
7 Cards $494 *

11~~p MAIN/FRAMES' DISC ENCLOSURES $10'0
LASER 3000 DISC/ COVERS ( not shown)
3916F
5" Floppy $100*

3915
2 ea. 5" Winchester $199*

(Disk drives not included )
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cleaning the telescope's mirrors. software was corrected and the data
Because the telescope spends so reduced again.
It has been vital that the end user
much time in operation exposed to
the sky. cleaning and lubrication need of the data take an active part in
to be done somewhat more often assuring that the system is doing what
it is supposed to do. In spite of the
than would otherwise be the case.
While the system has been highly fact that the system immediately
reliable. finding tens of thousands of started producing large amounts of
stars with no known errors. it has had very usable data. it has seemed prua few interesting problems and dent to develop self-checks of increasfailures. On February 29. 1984. it re- ing sophistication . While from a
fused to find any groups although the superficial viewpoint the software and
sky was clear and everything ap- hardware seem simple for an essenpeared to be working properly. It was tially fully automatic system. the
finally determined that the c1ock/ number of things that the astronomer
calendar (in the first-generation using this system must do correctly is
system) had not been set for leap large. and thus the appearance of
year. throwing the system off 11365 of simplicity is perhaps deceptive. Much
a circle. or almost an entire degree. of what the user must learn for proper
And there have been a few more sub- . operation is learned by personal extle problems that were only caught on perience. and it appears that a close
close examination by the astronomer and continuing association between
(Douglas Hall). such as a half-day error the system. its engineer. and the
in the initial reduction of data. 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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Modula-2, the brain child of Niklaus Wirth, is fast beCOming the
next major programming language. This state-of-the-art language
is now available for your Apple Macintosh or IBM PC computer.

The advantages:

The contents:

· Structured programming
language
· Separate compilation with strong
type checking
· Module version checking
· Optional run time range checking
· Eliminates many Pascal deficiencies

. Full Wirth Modula-2 compiler
. Library modules for I/ O and
math routines
. Software development
environment and tools
. Extensive documentation with
index and sample programs

No developer fees . Disks not copy-protected.
Not for sale in any book·

To order, call toll-free:

store! ~ea=:~~Je~ce!

1-800-545-4842

that has thousands of Americans
WTiting to Pueblo, Colorado.
With all the color and
excitement of the last catalog,
'
the Consumer Information
Center of the U.S. Government

Have charge card ready.
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Modula Corporation
950 North University Avenue
Provo. Utah 84604
(801) 375-7400
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unveils the paperback version
of the newest Consumer

Information Catal"!'.
At last, here s the newest

edition of the free catalog that
lists over 200 helpful Federal
publications, more than half of
them free.

Publications with inside
infonnation on home repairs.
Money management . Nutrition. And more.

Information that could
help you to a better way of life .
So don't delay! Act
today! Send no money to
get y'Jur free roPy.

Just write:
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In.troducin.g the MIX Editor
(with Split Screen - both horizontal and vertical)

A Powerful Addition To Any Programmer's Tool Box
Full Screen Editing
WordStar Key Layout
Custom Key Layouts
Terminal Configuration
Help Files
Backup Files

Programmable
Macro Commands
Custom Setup Files
Mnemonic Command Mode
Multiple File Editing
Split Screen Editing

Introductory Offer
Only

95
29

30 Day Money Back Guarantee

For PCDOS/ MSDOS (2.0 and above/ 128K) - IBM PC/ Compatibles, PCjr., Tandy 1000/ 1200/ 2000, & others
For CPM80 2.2/ 3.0 (Z80 required/ 64K) - 8" SSSD, Kaypro 2/ 4, Osborne I SD/ DD, Apple II, & others

Great For All Languages

Custom Setup Files

Cursor Commands

A general purpose text
processor, the MIX Editor is
packed with features that make it
useful with any language. It has
auto indent for structured
languages like Pascal or C. It has
automatic line numbering for
BASIC (255 character lines). It
even has fill and justify for
English.

Custom keyboard layouts and
macro commands can be saved
in setup files. You can create a
different setup file for each
language you use. The editor
automatically configures itself
using a setup file.

Left/Right/Up/Down
Tab Right/Tab Left
Forward Word/ Backward Word
Beginning of Line/ End of Line
Scroll Up/ Scroll Down
Window Up/Window Down
Scroll Left/ Scroll Right
Top of File/ Bottom of File

Tenninal Configuration
A utility for defining terminal
features (smart features
induded) allows the editor to
work with any terminal. Over 30
of the most popular terminals are
built-in.

Custom Key Layouts
Commands are mapped to keys
just like WordStar. If you don't
like the WordStar layout, simply
change it. Any key can be
mapped to any command. You
can also define a key to generate
a string of characters, great for
entering keywords.

Split Screen
You can split the screen
horizontally or vertically and edit
two files simultaneously.

Macro Commands
The MIX Editor allows a
sequence of commands to be
executed with a single keystroke.
You can define a complete
editing operation and perform it
at the touch of a key.

J we
II,.

softwa re

Command Mode

•••

Command mode allows any
editor command to be executed
by name. It is much easier to
remember a command name
versus a complicated key
sequence. Command mode
makes it easy to master the full
capability of the editor.
Frequently used commands can
be mapped to keys. Infrequent
commands can be executed by

Block. Commands

ItlcbanIooo, Tlr: 75081
(214) 783-0001

MSDOS is a trademark of Microsoft
PCDOS is a trademark of IBM
CPM80 is a trademark of Digital Research
WordStar is a trademark of MicroPro

File Commands
Directory (with wild cards)
Show File/Help File
Input/ Output File
Delete File/ Save File

name.

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

• ••

- - - - - - - - - - - - - - - - - - - - - --I

I
I
I
I
I
I
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Copy/Move/Delete
Read/Write
Lower Case/Upper Case
Fill/Justify
Print

I
I
I
I

To Order: Call Toll Free 1-800-523-9520
Mix Editor _

YISa COD -

$29.95

+ shipping ($5 USA/slO Foreign) Texas residents add 6% sales tax

MasterCard Card "
Check Money Order _

Computer

Exp. Date - - - - .

Disk Fonnat

Operating System: MSDOS -

PCDOS -

CPMSO -

Name
Street______________.....

6
21l E. ArIpebo
SulIe363

Clty/ State/ Z l p _ _ _ _ _ _ _ _ _ _ _ _

Rkbardooo, Tlr:75081
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software

Coun
try

Phone

Dealer Inquiries Welcome

Call (214) 78~1

I
I
I
I
I

I
I
I
I

- - - - - - - - - - - - - - - - - _ _ _ _ _ ~I

.- THE BEST PRICES!
We will meet or beat an y
qualified price you find .
.- Next day shipping on all in stock
items.
.- 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.
.- FREE CATALOG MEMBERSHIP.

........ CALL
.......... CALL
.. ......... CALL
. ......... CALL

APPLE lie...
APPLE IIc ..
MaciNTOSH
IIc LCD Display.....

Macintosh Software
". CALL
Lotus Jazz ....
.. CALL
Microsoft Excel. .
MIcrosoft Business Pak .. " ... $375,00
Living Videotext
ThinkTank 512....
. .. $159.00
Menhatten Ready, Set. Go .... $79 .99
CreIghton Development
Mac Spell ..
.. ... $69.99
Monogram Dollars & Sense ... $99 ,99
Peachtree Back 10 Basics - GL$109 .00
PFS File & Report (New Vers ion)$129 ,00
Silicon Beach Ai rborn ............ $25 ,99

AATARr
130XE (128K) ....................... CALL
520ST (512K) ....................... CALL
ATARI 600XL CLOSEOUT

... $189.99
41CV ..
.. .$249.99
41CX ..
... $419 .99
HP 71B ..
.... " ....... $62 .99
HP 11C ..
...$89 .99
HP 12C/15C/16C ..
.. .. $999 .99
HP 75D ..
,, $98 .99
HPIL Module ....
HPIL Casselle or Prinler .. .. .. ... $359.99
Ca rd Read er..
. .. ........ .. .. $143.99
Extended Fun clion Module . ...... $63.99
.... $63 .99
Time Module ...
We stock the full line of
HP calculator products

NEe
... CALL
PC-8401
PC-8201 Portable Com puler ... $289 .00
PC-8231 Disk Drive ..
.. ........ $599.00
PC-8221 A Thermal Printe rs .. . .$149 .00
PC-8281A Dala Recorder .. . ....... $99.99
PC-B201-06 8K RAM Chips..... $105.00

$49. 99
WHILE SUPPLIES LAST

1·800·233·8950
In PA

1-800-242-4215

CUSTOMER SERVICE
& TECH SUPPORT

1-717-327-1450

EAST
Dept. A107, 477 E. Third St.
Williamsport, PA 17701
WEST
Dept. A107, P.O. Box 6689
Stateline, NV 89449

r~

L- <> - '-'-'-

MEM BER DIRECT MARKE TING ASSOCIATI ON

... .... ..... .. ... .... .. ... .. ... ... CALL
850 Interface ........................... $119 .00
1010 Recorder..
.. .............. $49 .99
1020 Color Prinler .................... $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 Pilol (Home)..
. ... .$57 ,99
5049 VisiCa lc..
.. ...... $49 ,99
4011 Slar Raiders .. " .......... .. ..... $12.99
4022 PacMan ..
,, $16,99
8036 Atari Writer " .. " .. " .... " .. .. " .$79.99

BOARDS FOR ATARI
Axlon 32K ............... . ............. ,$39 .99
Axlon 48K (400) ........ .. .............. $69 .99
A xlon 128K ................. " ........ $269 .99
Microbits 64K (600) ................. $109 .00
B it 3 Full View 80 ................... $229 .00

CREDIT CARDS

: VIS4' ;

[:":;t·~· l
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'SHIPPING
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Add 3%, minimum $5.00 shipping
and handling on all orders. Larger
shipments may require additional
charges.
All items subjecI 10 availability and
price change.

(:: commodore
NEW
Commodore 128, LCD .. CALL
SX-64 Portable ...... " .. . " .. .. " .. ",,$499.00
Commodore Plus 4 ............ " ... $199.00
CBM 64 ....... .
.. $149.00
C1541 Disk Drive .................... $199.00
C 1530 Datasette.. .
." .. $39 .99
M-801 DOl Matri x Prinler .... .. ... $189.00
M-802 Dot MatrixlSerial .......... $2t9.00
MCS 803 Dol Matrix ............... $179.00
C 1802 Color Monitor .. ............. $199,00
C1660 Auto Modem .. ,
......... $59 ,99
DPS 1101 Daisy Printer .......... $339.00

Profussional Software

SHARP
.. ,$159.99
PC-1350 ..
.......... $159 .99
PC -1261 ,.. ,
........... $109 .99
PC-1260 ..
........... ...... $165.99
PC -1500A ..
................... , $88 .99
PC- 1250A .. .
CE-125 Prinler/Casselle ......... $128 .99
CE -150 Color Prinler Casselle.$t71 .99
CE- 161 16K RAM ..
.. ......... $134.99

1·800·268·4559
Other Provinces

1·416·828·0866
In Toronto

TELEX: 06·218960
2505 Dunwin Drive,
M ississauga, Ontario
Canada L5L1T1
All prices shown are for U,S,A,
orders.
Call The Canadian Office for
Canadian prices,

. ... ..$29 .99

Word Pro 4 Plus/5 Plus each .. $239.00
Info Pro .....
. ." ... . .... " .. ",,$179.00
Admin istrator ... ... ..... ................ $399 ,00
Power ..
. .. " ' '' ' .. , $69 ,99

!!IS:

File (64) .................................... $59 .99
Report (64) ........ .. ...................... $49,99

Precision Software
Superbase 64 ...

.. ................ $54 .99

BAm:RIES~NCLJ..OED
PaperClip w/Spell Pack ...... " .... ,, $79.99
Th e Consultanl DBMS" .. .. .... " ... $69 .99
Bus Card II

(DHayes
Smartmodem 300 .......... .. ........ $145 .00
Smartmodem 1200 .. .... .. .......... $389.00
.. .. .$359 .00
Smartmod em 1200B._
Smartmodem 2400..
..$699,00
Micromodem lie .... .................. $249.00
Smarl Com II .. .. .. ............ .. ........ $89.99
Chronograph .. ,
...... .$199.00
Tra nset 1000 ............ .. ................ CALL

ASr"
Reach 12CO Baud Half Card ... 5399 .00

nlflP mlCROBITS
MPP-1000E AD/AA (Alari) ......... $79 .99
MPP-1064 AD/AA (C-64) ........... $69.99

INoVation S
Smart Cat Plus .................. .. ... $3 19.00
J-Cal. .
.. .. ........ .... .. .$99.99
Smart Cat 103/212 .................. 5369 .00
... CALL
Novalion 2400
.. .. ..... $499.00
212 AutoCat II ..
Apple Cat II ...... .. ..................... 5229 .00
212 Apple Cal II ............ .. ........ $379,00
Apple Cal 21 2 Upgrade ........ .. $229.00
Macmodem ............................. $3 19.00
TELELEARNINO
C64 300 Baud .. .... (Closeout) .. ... $49.99

7J!!fP# ....... $339 .00
.. .. . $309.00
.. ., $369.00

PC Slor ..
EVEREX
Hard Drives ................................ CALL
Tape Back Up ............................ CALL

mtl\sociaIts
5 meg Removable/l nlernal .... $1399.00
10 meg Fixed/lnlernal. ..
... $1249.00
15 meg 5 Removable/ 10 Fixed$2149.00
25 meg 5 Removable/20 Fixed$2499.00

['M=GA'"
10 Meg Bernoulli Box ... ....... 52099 .00
20 meg Bernoulli Box.. . .. .. .$2649.00
5 meg " MacNoulli " ............... $1599,00

II RanaSysterns
10 meg Inlernal ........ .. .... .. .. .. .... $699 .00

(J'f//I
•

TALLGRASS
TECHNOLOGIES
COMMIIlfOTOMfMCfl'Y

12, 25 , 35. 50,80 meg (PC)
.......... " ... from $1499 .00

FLOPPY

Fleel System II w/Spell..- .. " ...... $49 .99
Trivia Fever...

....... $59 .99
" ..... $189 .99
Mark IL Serial. .
.. .. $79 .99
Mark VII (Auto Ans/Aulo Dial) ... $99.99
Mark XII (1200 Baud)....
.. .$259 .00

iNDUS

Apple GT..
.................... $209.00
Alari GT..
,,$239,00
C-64 GT.. ............................. .$259.00

rEI

A 1.5 Apple... .
.. ...... $199.00
A2
Apple ............................. $199.00

=~

SD1 C-64 Single" .. " .. ...... .... ". $219.00
",$469.00
SD2 C-64 Dual. " .

'.ndan

maxsll.
3 '1, '
3';'''
5'1. "
5'1. "
5'1. "

........... $39.99
SS/DD ..
DS/DD
... $54 .99
MD-1 w/Hardcase . ......... $17 .99
MD-2 w/Hardcase .......... $23.99
MD-2-HD for AT..
....... $44 .99

i'J Verbatim .
... $21.99
5 '1, ' SS/DD .
................ $29 .99
5'1,' DS/DD ..
Di sk Analyzer ............................ $24 .99

'·p,j,WS·j,;
Elephanl
Elephanl
Elephant
Elephanl

5'1. " SS/SD..
.. .... 513.99
5'1." SS/DD..
.. .$ 15.99
5'1." DS/DD ..
. ",$16.99
EMSP 5'1. " ................ $24 .99

orn

5'1,' Disk Head Cleaner ........... $14 .99

DISK HOLDERS
INNOVATIVE CONCEPTS
Flip-in-File 10..
.. .......... 53.99
Flip-in- File 50..
. .............. $17 .99
Flip-in-File 50 w/lock....
.. .... .. $24.99
Flip-in·File (400/800 ROM) ........ $1 1.99

AMARAY
50 Disk Tub 5'1."
30 Disk Tub 3'1,' .. .

........... 59,99
.. ............... 8.99

GRAPHICS

gt10ala
IBM ...
.. ....................... 589.99
Apple/Franklin .................... . .. $79 ,99

320K 5'1." (PC) .......................$119.00

Qum~

• Polaroid

300 Green...
..$129.00
.. $139.00
300 Amber
310 Amber 18M·Plug ............... $169.00
Color 300 Composite ..............$239.00
Color 500 Composite/AGB ...... $389.00
Color 600 Hi·Aes (640x240) .... 5399.00
Color 700 Hi·A es (720x240) .... $499 .00
Color 710 Long Ph osphor.. ..$579.00

AT-100 Atari Interface Printer .. $139 .00
AT-550 Atari Dual Mode .......... 5249.00
GP-l00 Parallel Interface
... 5189.00
GP-700 Color Printer..
...5449.00
GP-550 Parallel Prinler ........... $239.00
Elite 5 Letter Qual ity ............... 5239.00
Elite 5 C64 Interface..
.. ... $249.00
Penman 3-pen ...
...... $289.00

~CITIZEN

(~)
12" Amber/Green Composite ..... $99.99
12" Amber/Green TTL .... (ea.) $119.00

NEe
J8
J8
JB
JB
JB
JC
JC
JC
JC

.... 559.99
1260 Green ..
......... 599.99
1201 / 1205 (ea.) .
.. 5139.00
t 270 Green ...
1275 Amber..
.. ......... $149.00
1280 G TTU1285 A TTL .... $149.00
1215 Color....
.. .. $2 19.00
1216 RGB..
.. .......... .. $379.00
1460 Color..
. .............. 5269.00
1410 RGB ...
..5669.00

PRINCETON
MAX-12 Amber..
.. .... ... $189.00
HX-12 AGB ..
.. ........ $469.00
.. ........ $629.00
SA-12 RGB ..
" CA LL ON NEW MODELS "
HX- 12e, HX-9, HX-ge , SA-12P

~U\XAI\J
11512" Green Mono .............. $119.00
11612" Amber Mono ............. 5119.00
121 Green TTL ....................... $139.00
122 Amber TTL ....................... 5149.00
210 Color RGB ....................... $239.00
400 Med·Aes RGB .................. $299.00
410 Hi· Aes AGB ..................... 5339.00
420 Hi·Aes AGB (IBM) ... .. .... $429.00
440 Ultra Hi·Res AGB ............. 5589.00

Q~®
8400 Quadchrome .................. $479.00
8410 Quadchrome II ............... $429.00
8420 Amberchrome ................. $179.00

~

ZVM 122/ 123 ............................ $89.99
ZVM 124 IBM Ambe r............ 5149.00
................ 5279.00
ZVM 130 Color
ZVM 131 Color ........................ $299 .00
ZVM 133 RGB .
..$429 .00
ZVM 135 AGB/C olor ............... $459.00
ZVM 136 AGB/Color...
. .... 5599.00
1220, 1230, 1240 ........................ CALL

INTERFACES
• •PRAC'TJCAL

Graphcard ..
Serial I Card
Microbuffer
Microbuffer

• P£IISPHCRALS ...... $79.99
............................... $99.99
11+ ..
.. ..... $169.00
32K.. .. ................ $189.00

~.
Microfazer..
Efazer (Epson) ..

.. .. from $139 .00
.. .... from 579.99

~Oronge micro
Grappler CD (C64) ................ .... $99.99
Grappler + (Apple) .................. .$89.99
Grappler 16K + (Apple) .. ..
...$159.00

DIGITAL DEVICES
Ape Face (Atari)...
.. .. $49 .99
U·Print A (Atari) ........................ $54.99
U·A 16/ Buffer (Atari) .
. .... $74.99
U·Ca!1 Interface (Atari)
.... $39.99
U·Print C (C64)
.............. .. .$49 .99
p-16 Print Bufler
.$74 .99

nw mlCROBITS
MB1150 Parallel (Atari) .
MPP-1150 Parallel (Atari)
MP-1150XL (Atari 1200XL)

MSP·l0
MSp-15
MSP-20
MSp-25

7J!l!fI'

Configured to your
specification.
Call for Best Price!
IBM·PC, IBM·PC II, IBM·XT, IBM·AT
~.Ul""i'I:It.~

2220 Dual Portable ............... $1899.00
4220 Dual Desktop ................ $1899.00
............ $1599 .00
.... $2799.00

.. ~ ~ l~·.

MBC 550-2 Single Drive
MBC 555-2 Dual Drive

ASHTON TATE .
Fram ework ..

dBase II ..
dBase III ..

I~~R~~~~

ComWriterll Letter Qual ity ....... $399 .00

Turbo Pascal 3.0..
Sidekick ...

corona'
Lazer Lp -300 ..

................. $2799 .00

D25
630· 109

5599 .00
.5t74900

d~isywriter
2000..

.. ....................... 5749 .00

EPSON
AX-80, FX-80 +, LX-80, JX-80 .... CALL
FX- l00 + , AX-l00 , LQ1500 ......... CALL
Homewrit er 10
............. CALL
NEW! LX-90, SQ-2000, DX10, DX20 ,
HS-80 ................................. CALL

dUKI'
6100 Leller Quality. .
6300 Leiter Qual ity.

. ........ .. .CALL
.. .. CALL

NEC
8027 Transportable ................. $299.00
2000 Series
..................... 5699.00
...................... $1099.00
3000 Series
................... $1499.00
8000 Series
ELF 360 ..
.. .............. $449.00

84 . 182. t92. 193.24 10.
CAL L
Okimal e 10 (Spe ci ly C64/Atari)S I 99 .00
Okirnale 20 (IBM)..
. ... CALL

OLYMPIA
Needlepoint Dot Matrix ........... $299.00
Compact AO ..
..$339. 00
Compact 2.. ..
.. ............... $369.00

Panasonic .
KX1090 ..
KX1091 ...
KX1092 ..
KX1093

...$49.99
. .. $39.99

ELECTRON IC ARTS"
Get Organized
....... $69.99
Cut ·n· Paste ..
. .... ....... $39.99
MusiC Construction .. .
.. ....... $29.99
One ·on· One ............................ $29.99
Financial Cookbook .................. $34.99
~ i iar,ard Soft;WUI'C Inc.
Harvard Project Manager ........ $209.00
Total Project Manager...
.. .... $269 .00

Human Edge™
Communication Edge
.......... .$99.99
Management Edge..
...$ 119.00
Negotiation Edge ... . ............. $139.00
.. ..... $119.00
Sales Edge ..
IMSI
.............. $94.99
PC Paintbrush ....

_Lotus

Symphony ........................ $439.00
1-2-3 .. .
... $309 .00

.11 M.cruPru
WordStar 2000..
...$249.00
WordStar 2000+ ..................... $319.00

MICROSOfT.

Flight Simulator ........................ $39.99
MultiPlan ............ ..................... $129.00

OKID<\TA

.. 5199.00
.................. $279.00
............... 5409.00
................... 5599.00

lI'J.:.!f~

Crosstalk ..

........ $89.99

t..-bittl.temr¢fl
A:Base 4000 ........................... $249.00
Clout 2.0 ................................. $129.00

MuJtiMate
Multi Mate ..

..... $249 .00

~BIII

P.fS:

~ Si~ER-REEO

Protessional Software

... $279.00
.. $419.00
.. ... $759.00

1&.l:@If/t
.... .. CALL
SB/S D/SG/SA Series ..
Powertype Letter Qualit y ............ CALL
.... $239.00
SG10 (120 cps)
.. .. $399 .00
SG15 (120 cps)
......... $359 .00
SOlO (160 cps)
...... .. $479 .00
SOlS (160 cps) ....
SA10 (200 cps).... .. .....
.. .... .$499.00
...... $639.00
SA 15 (200 cps) .....
.. $319.00
Powertype Letter Quality ..
...... CALL
SB10 (NEW) .. .. ...

TOSHIBA
.......... .......... 5599 .00

c:!CC1
lAMA 3270
lAMA Print ....

eaGLE
Mono Card ...... (Closeout)

EVEREX
Color Card (Graphics Edge) ..
Magic Card ..
Graphics
Color ..

HERCLTLE:-;

lfitlssociates
IDEAm ax . ZPA , 64K , C, S, P.5229.00
IDEAmin i· YPA , C, S. P.......... $189.00
IDEAminimax . MPA 128K ....... $229 .00
IDEAshare Software ................ $219 .00
IDEA 5251 ............................... $699.00

MYLEX
The Chairman .

PARADISE
Modular Graphics Card ..
Multi Display Card ..
Five Pack C, S ..

PC Plus/The Boss ..

PLANTRONICS
Color Plus

Quadjet. ................ .. ..
.. ... 5399.00
Uberty, Silver Quadboard ,
5251 Board .. .
.. .... CALL

500 Letter Quality ..
550 Letter Quality ........
770 Letter Quality ..

Six Pack Plus .. .
.. ............ $239.00
Mega Plus II ........................... 5269.00
.. ....... $139.00
I/O Plus II ..
Memory MBII ........................ .$249.00
Advantage·AT ......................... $399.00
...$299 .00
Preview Monograph .. .
Graph Pak Mono/64K .. ........... $599 .00
MonoGraph Plus ..................... $399.00
525 1/ 11 ..
.. .... $799.00
5251112 ..
.. ................ .$579 .00
3780
............. $639.00
BSC ..
. ............... $499.00

PeachPack (GUAP/AA) ........... $199.00

IBM/APPLE
Access (N EW)........................ $79.99
Write/Graph/File/Plan ......... (ea).$79.99
Aepor!. .....
. .................... .. $74.99
Proof
... $59.99
Mac Soltware .... ....................
CALL

~.

Safari .. ...
6300 ..

*,SANVO

C.ITOH

~.

OAM

corona '

(80 col.) ..
.. ........... $349 .00
(132 col.) ..
.. 5499.00
(80 col.) ..................... 5489.00
(132 col.) ................... $679 .00

Prowriter 7500 ..
Prowriter 8510P ...
Prowriter 8510 NLQ .. .
Prowriter 1550P.. .. ............... $469.00
Fl0-40P Starwriter .................. 5869.00
Fl 0-55 Printmaster.
.. ........ 51049.00
Prowriter 8510·NLQ ................ $329.00

PC-151 -21 Single Desktop ..
PC-151 -52 Dual Desk top ..
PC-15 1-53 10 meg Desktop ..
PC-161-21 Single Portable .
PC-161-52 Dual Portable..
200 ..
171 (Portable) ....
138 (Transportable) ..
148 (DeskTop) .....

.. .. $249.00

SOFTWARE GROUP
Enable ..
. ........... . $549.00
Accounting SORIUM/IUS
A P/A A/GUINV/OE ..... ... (ea).$295.00
Supercalc III
.......... .$195.00
EasyWriter II System
... $195.00
Super Project..
.. ........ $ 195.00

Ii;.! ~r; I :
Captain-64
Captain Jr. 128K ..
Graphics Master

Q~®

Quadl)oard II ..
.. $229.00
Expanded Quadboard ... .. ..... $239.00
Quad 512 + .....
..$249.00
Quad 2 Meg .......
..$879.00
Memory Board ..
.. ....... $229.00
QuadJr Exp. Chassis..
.. ... $479.00
QuadJr Exp. Memory..
. ...... $199.00
Chronograph
..... $79.99
Parallel Card...
.. .................. $69.99
Quadcolor I............ ................ $219.00

.;.". . .

iiijjjj;",,~"~"

SPI
SSIS'oftware

$379.00

Open Access..
Word Perlec!.

~p~
File Manager (IBM)

.......... $39 .99

THOUGHTWARE
.. .... $289 .00
Trigger ..
Sell, Sell, Sell

Keytron ics Keyboards 5150, 5151 ,
5151 Jr, 5149 Jr.................. CALL

MEMORY CHIPS
4164 AAM Chips

.. .. .. .. .. (eo.) $1.99

MICROPHONICS

Straight Talk~
The information software that
keeps you on course.
You don't go sailing without the
Spec·i alOffer!
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 Macintosh TM computer dealer* or call:
give you access to a world of .
1-800-25 7-5114, ask for John Austin.
timely information. Fast. So you
(In New Jersey, Alaska, Hawaii and Canada, call1·609·452·1511)
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 SourceSM, 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.

Act now-Offer expires July31, 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

T.

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 syn. thesis 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 profes- cellent programs, so after you have
sional astronomer. the microcom- typed them in or purchased the disk
puter has been valuable to the with all the programs from the book's
amateur. Until now, amateurs could publisher, you're left with a set of
not afford the powerful calculating utilities that replaces many of the
tools that are so important to profes- tables in standard references like The
sionals. The availability of inexpensive Observer's Handbook and The Astronomical
micros with outstanding software has Calendar.
led to their use by amateurs at the
The "Time" section offers a perpetutelescope as well as at home.
al calendar, a date-of-Easter program,
If you have a micro that speaks a variety of time and date converBASIC a good way to develop some sions, and two programs of special inuseful programs-and to learn intro- terest to amateur obServers: Epoch,
ductory astronomy-is with Celestial which updates star coordinates for
BASIC by Eric Burgess. (For a list of precession (the slow change in the
books and periodicals mentioned in direction that the earth's axis points
this and other articles, see the among the stars); and Pstar, which
''Astronomy Sources" text box on helps determine the precise pOSition
page 244 .) Burgess devotes each of . of Polaris with respect to the true
his 23 chapters to a brief description North Celestial Pole. Polaris is nearly
of an astronomical principle or phe(continued)
nomenon and then follows the Richard Bochonko and William T. Peters are
description with a program that helps astronomers living in Winnipeg. Contact them
you predict or learn about the as follows : Dr. Richard Bochonko, Department
phenomenon.
of Mathematics and Astronomy, University
Celestial BASIC is dividecj into four of Manitoba , Winnipeg , Manitoba R3T
main sections: "Time:' "The Moon:' 2MB, Canada; William T. Peters, Manitoba
"The Planets:' and "General and
Planetarium, 190 Rupert Ave.. Winnipeg,
Tutorial." The author has chosen ex- Manitoba R3B ON2, Canada.
JULY 1985 • BY T E
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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 compi led
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-controlled
telescopes.
CHESNUTT PROGRAMMING. Rt. 5. Box
348 . Fayetteville. NC 28301. (919)
588-4511 . SID.CLOCK: Thrns a Commodore 64 into an accurate sidereal
clock that also displays civil and universal time. (515 U.S .. 518 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 13 th
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. (560 U.S.) (IBM PC
128K DOS 1.1 or higher; will support
8087)
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COSMIC COMPUTER WORKS. 24 3 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 orbita l 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. JMoons 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
Joshua Lane. Lantana. FL 33462 . Solar
System Ephemeris: Celestial coordinates of so lar system objects to very
high accuracy. (Apple)
GRIFFITH OBSERVATORY. 2800 East
Observatory Rd.. Los Angeles. CA
90027. Send a legal-Size, selfaddressed envelope with two first-class
stamps for a directory of astronomical
programs for microcomputers when
this list has gone stale.
HOPKINS PHOENI X OBSERVATORY. 7812
West Clayton Dr.. Phoeni x, AZ 85033 .
Co mputerized stellar photometers and
data-reduction software. (Most home
computers)
CHARLES KLUEPFEL, II George St..
Bloomfield , NJ 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 ex periencing
daylight. darkness, moo nlight. 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, CT 06515 , (203) 389-8383 .
Astro Positions: Provides solar. lunar.
planetary, and stellar positions in
geocentric. heliocentric. or topocentric
coordinates. (Disk 549 .95 U.S.) (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)
PRENTICE-HALL INC.. Rte. 9W,
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 CP/M 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)

ASTRONOMICAL COMPUTING

BRAD SCHAPER, 7266 Volclay Dr" San
Diego, CA 92 i 19. 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 8012 3, 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
th is 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 1l.Jtorial"
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 other 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 recently 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 formul,ae and general
(continu ed)
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camputatianal methads, rather than
Hewlett-Packard listings, so. these
algarithms are equally accessible to.
everyane who. can program. This
baak really apens the way far
amateur astronamers to. proceed into.
camputational astronamy and is
equally useful to. the professianal who.
needs to. campute temparal. cal endric. ar salar system phenamena.
Many af the algarithms in Astronomical Formulae can be implemented in a
few lines af cade. Hawever, thase that
yield gaad pasitians for the sun,
maan, and planets can grow into.
camplex manstrosities. Roger Sinnatt,
proprietar af Casmic Camputer
Works, an astronamical saftware
hause in Belmant. Massachusetts, has
implemented these algorithms in a
very elegant pragram called Planets.
At $25 (last time we checked) the program is a bargain, and its apen cade

is well warth a careful examinatian.
Sinnatt supplies Planets and a
number af ather superb programs in
BASIC an disks or cassettes for Apple,
TRS-80, and Narth Star camputers.
Planets yields the celestial pasitian
and apparent size, brightness, and
phase (if applicable) af the sun, maan,
and planets. When the user supplies
the latitude and langitude, the program provides altitudes and
azimuths-a handy feature, since
astronamers are frequently called
upan to. provide salar altitudes and
azimuths far ather professianals. We
have used Planets to. provide this kind
af data to. architects bUilding salarcall ectian features into. hauses,
satellite-dish installers, weather scientists, and lawyers.
In additian to. very well arganized
and structured cade, Sinnatt has
taken great care to. ava id 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. NY
10158. A lot of authors. but they all
deserve credit for providing the fundamental source of polynomial approximations for the standard trigonometric and mathematical function s.
Floating-Point Computation by Pat H.
Sterbenz. Prentice-Hall Inc .. Rte. 9W.
Englewood Cliffs, NJ 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 1rigonometric Functions for
CBASIC-80" by Robert Lurie. Microsystems. vol. 4. no. 12 . December 1983.
pages 130-1 32. Uses algorithm s from
Co mputer Approximations to fi x
CBASIC-80's very poor tri gonometric
fun ctions.

Pascal User Manual and Report by Kathleen
Jensen and Niklaus Wirth. SpringerVerlag New York Inc .. 17 5 Fifth Ave..
New York. NY 10010. The fundamental source for Pascal use rs.
Software Manual for the Elementary Functions
by William). 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.
"1ranscendental Functions" by Hal
Hardenbergh. DTACK Grounded no. 16.
January 198 3. and no. 18. April 198 3.
Digital Acoustics, 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-precisian
binary flaating-paint numbers cammon to mast BASICs. Far example, he
splits Julian Day numbers into. their integer and fractian parts to. effectively
provide dauble precisian. In additian,
he traces the fundamental constants
given in the Meeus algorithms to their
saurces and compares the resu lts of
the program with the standard mainframe-generated tables to verify their
validity over a range exceeding 3000
years. This is a ne of the few really
well dacumented astronamy programs available.
STAR AUTHORITY

In Canada, Great Britain, and the
United States, the official source a f
astronamical data is the Astronomical
Almanac. The campilers of the Almanac
provide twa publicatians that are a
gald mine for advanced programmers. The Explanatory Supplement discusses in great detail. with a camplete
list of saurces, the methads used to.
generate the boak's superbly accurate
tables. The Almanac for Computers is
designed to. help users of small computers generate pasitians for the sun,
maan, and planets with accuracy
camparable to. the tables in the
Astronomical Almanac. There is a penalty for this extreme accuracy. The
equations have limited range, typically
a manth far the planets and five days
far the moan. A different set af caefficients must be provided for the
equatians for each periad, so programs using these equatians must
store quite a bit af data. Like the
Astronomical Almanac, the Almanac for
Computers is published yearly, and each
year the data it provides far each abject must be updated in the pragrams.
However, this is the way to go. if yau
require Astronomical Almanac accuracy
and yau dan't want to flip through all
the pages. In additian, the Almanac for
Computers affers the best discussian
and method far calculating sunrise
and sunset that we've seen.
In the microcamputing world , a
directory like the one we provide (see
the "Astronomical Software Resources" text box an page 240) can
go aut of date rapidly. Fortunately,

FINALLY! MAIL ORDER SERVICE YOU CAN DEPEND ON!

John Mosly of th e Griffi th Observatory (2800 East Observatory Rd .. Los
Angeles. CA 9002 7) maintains a cu rrent list of astronomical programs. To
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). Th e article is illustrated with
graphics and screen dumps from
several of the program s 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 th e
astronomical community. it serves
both professionals and amateurs. Sk y
& Telescope advertisements list new software. and Roger Sinnott conducts a
fine monthly section called ''Astronomical Computi ng." He frequently
provides short utility programs in
BASIC th at are very carefull y crafted
and discussed. and he takes care to
use a version of BASIC that can be
adapte d to a wide variety o f
machines. Frequently. the "Gleanings
for ATMs" (amateur telescope makers)
section of the magazine. also under
th e direction of Sinnott. has good
hard ware arti cles 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 ve ry carefull y
cra fted to be friendly to newcomers
to both astronomy and computing.
Whether they' re used to control a
telescope. output a graph. or chart
the positio n 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
Dala Base Manager 2
295
ANOERSON-BELL
Abstat
395
ASHTON-TATE
oBase II
495
oBase III
695
Framework
695
Friday
295
ATI
Training Word Star
75
Training dBase III
75
BPI
General Accounting
595
BORLANO INTERNATtONAL
Superkey
54
Turbo Graph
54
Toolbox
54
Turbo Pascal
54
CDEX
Advanced Lolus 1-2·3
70
CHANG LABS
Rags to Riches Ledger
99
CONOOR
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
Quickcode 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
60
39
HARVARO SOFTWARE
Harvard Projecl Mgr
395 219
Harvard Total Project Mgr 495 279
HUMAN EDGE
Mind Prober
50
35
KOALA
Touch Tablet (PCI
150
95
MacVision
400 249
LEXISOFT
Spellbinder
495 239
LlFETREE
Volkswriler Deluxe
295 158
LIVING VIOEO TEXT tNC.
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
SpeliStar
99
55
CorrectStar
145
99
MailMerge
99
55
InloStar
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
195
98

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 Syslem 295
Peachpak 4
395
PETER NORTON
Norton Utilities (Vers. 3.01100
PRENTICE-HALL
Execuvision
395
PRO TEM SOFTWARE
Notebook II
189
Footnote
99
ROSESOFT
Pro key
130
SAMNA
Word III
550
SORCIM
SuperCalc 2
295
Super Project
395
Easy System II
395
General Ledger
595
Accounts Payable
595
SOFTWARE PROOUCTS INT'L
Open Access
695
SOFTWARE PUBLISHING
PFS Fileor Write
140
SSI
Word Pertect
495
TELOS
Filevision (Mac)
195
TYLOG
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 OU R FREE CATALOG
TO ORDER CALL TOLL-FREE:
TE RMS :
• Call for shipping charges
and support pOli cies
• Fu ll guarantee against
manu facturers defects
• Al low 3 weeks for checks
to clear
• Prices may change
• Call for availability
• No cas h refunds I
Due to our low prices. all
sales fin al.
Inquiry 145

(800) 235-3020 (USA) • SAME DAY SHIPMEN T
(800 ) 235- 3021 (CA) • ON
MOST ORDERS
Prompt UPS service
• Authorized purchase orders
(415) 382-9085
accepted

•_ ·
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~

~:n
BU S INE SS

S OFTWARE

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 astronomica l
methods arranged for the HP-45 and
other HP calculators.
Bate. Roger R.. et al. Fundamentals of
Astrodynamics. New York: Dover Publications. 1971 .
Burgess. Eric. Celestial BASIC. Berkeley.
CA: Sybex Inc .. 1982 .
A fine selection of BASIC programs.
Especially good for th ose 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/Sine/air 1000: Astronomy. Berkeley.
CA: Sybex Inc.. 1984.
BASIC programs for the Timex
Sinclai r 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. 1erence. Nightwatch . Scarborough. Ontario. Canada: Firefly
Books. 1983 .
Not 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.
Jones. Aubrey. Mathematical Astronomy
with 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.

a

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.
1elescope control. instrument control. data logging. and other applications. A collection of papers devoted
to automatic telescope control and
photometric data collectio n.
Genet. Russell M. Real Time Control with
the TRS-80. Indianapolis. IN: Howard W.
Sams & Co.. 1982 .
Data logging. instrument control. and
analysis for the Radio Shack TRS-80.
Ghedini. Silvano. 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 th e slowly varying light of pulsating or ecli psing
variable stars. The HP BASIC may be
a bit tough. however. to convert to
other machines. Good explanations.
Hall. D.. and R. Genet. Photoelectric
PhotometrlJ of Variable Stars. Fairborn. OH :
Fairborn Observatory. 1982.
Sma ll 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

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 AstronomlJ magazine. SklJ & Telescope magazine. and Willmann-Bell Inc.
Minor Planet Center. Minor Planet Circulars. Cambridge. MA: Smithsonian
Astrophysical Observatory.

The Observer's Handbook. lbronto. 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 ir:tformation in a more
versatile way. However. the Handbook
is much easier to stuff into a jacket
pocket than an Apple II. And its "ini<on-paper display" does not disappear at -40°C as does a liquidcrystal display.
Ottw.ell. 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 Handbook 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.
Skll & Telescope magazine. Cambridge.
MA Sky Publishing
A source for many of the books listed
here.

Tattersfield. 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 Explanatorll Supplement
for all details.
United States Naval Observatory. The

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 Photometrll.
vols. 1 and 2. Fairborn. OH: Fairborn
Observatory. 1983 and 1984.
Data logging. instrument control. and
some analysis.

Explanatorll Supplement to the Astronomical
Almanac. Washington. DC: U.S. Govern-

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 apparent 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 TIME: 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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PC
BUY HARDWARE AND SOFTWARE AT WHOLESALE + 8%,
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 price-d in
IBM-PC format.
GAMES & EDUCATIONAL SOFTWARE

The nation's largest corporations depend on
PC NETWORK!

(Please add $1 ahlpplng and handling tor each title ordered from below.)
Wholessle
$ 34.00'
Microsoft Flighl Simulator
31 .75'
Mouae Syatema PC Paint· Turn your
19.75'
PC into A Color Macintosh!

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
Multimate
United Nations
Yale University
Veteran 's Administration

plus thousands of satisfied consu lting 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.

Wholesale
$ 27.00'
59.95'

Bluebu.h Ch~ss (Your, Toughest Opponent)
Bluechlp MI/IlonalfeIQ,/ Baron Of Tycoon
Brodarbund Lode Runner

g:~ ~~~~~;i~~~~: ~:7e Easy

Sierra On-Line Crossfire

32.00'

Davidson Math Blaster , Ward Attack.1

26.50'
26.97'
32.50'
24.50'
20.50'
27.00'

~J;~~~~r~~g~~~or DOS

Individual The Instructor
... Infacom lark 1 or Witnes s
... Intocom Deadline. or Suspended

27.00'
27.00'
18.00'
23.00'
15.97'

~fe~~:oO~~~~:;i~/g~~Y8~est

45.00'
81.00'
37.25'

g~~~::~~~~~v~j:,;grz ~;;sonal Computing

.,.

~~~~~~~~2~~~£~~i~~i~?:~er Camp.

Story Machine. Face Maker . Hey Diddle Diddle.
Ryhmes & Riddles
.. Spinnaker Della Drawing
...

24.97'

~r~~~r~~:~~t~:t7g,~~~book

20.n'
21.00'

BUSINESS SOFTWARE
(Pleese add $2.50 shipping and handling for each IItie order&d ' rom belOW.)
ATI How to use Mullimate
$ 42.00'
MlcroRlm RBase 50DD
$360.00'
ATI How to use Microsoft: Word
42.00'
Micro Pro Wordstar 2000
222.00'
ATI HQW 10 use Lotus '·2-3
42.00'
MleroRlm RBase 5000
380.00'
... Ashton-Tate DBase lll
310.00'
MleroaoH CComoiler
275.00'
... Ashton·Tale Fmmew ori<.
310.00 '
.. Mlcrosol1 Word- Lare~
205.00'
Borland Side Kick (Pro recred)
26.00'
Version 2 0
Borland Turbo Pascal
25.75'
Microsoft Multiplan
105.00'
Borland Turbo Pascal8DB7
49.75'
Monogram Dollars & Sense
102.00'
Borland Suoerkey
34.75'
.. Mu ltlmate Mullima le (Latest Ve rSion)
215.00'
... Ctintral Poi nt Copy 1/ PC
20.00'
Oasis 1ne Word Plus
90.00'
Conceptuallnatrumant8 Desk Orgamzer
157.00'
Open Syatems PIO Sales AIR INV GIL AlP Team Mgr. 325.00' ea .
Olglt.1 Reaearch CPIM·86
33.00'
Powerbaae Powerbase
222.00'

g:g::l =::e.,:~~~ g:~~~SkIOP

~~:gg:

Digital Reuarch Gem Draw
Enertronlcs Energraphics wi/h Ploller Option
Funk Software Sideways

~:;~~~~:~6~~~7J~\~~~~35fmula/o1

:
... Human Edge Tile Ma nagement Edgu
... Human Edge The Safes Edge
..

~l~~~:"~~?k~~:~~r~~;~;r
MOBS Knowledgeman

73.00'
235.00'
34.00'

=~~~~ftl~r~t~::e~~:jR or OEIINV
Ryan McFarland RM COBO L (Dev System)
... Samna Samna 11/ Word Pfocessor
... SalaUte Software WOld Pel/ect

3;~:gg:ea.
570.00'
227.00'

200.00 '

l~~:gg:

~~~~;~~~nT:}:onts

137.50'

1~~:~~:

Software Publishing PFS: File, Wflle . Graph
~~~c~~r~~~~~:/~I~r PFS: Repoft

l~~:gg:
l~:gg:

135.00'
245.00'

Verbatim Disk Drive Analyzer
Xanaro Ability

260.00'

72.00'
25.00'

HARDWARE

(Please add . hlpplng and handling cnargea found In Italics next to price.)

COMPLETE SYSTEMS

CALL TOLL FREE

e= I

)

PERSONAL COMPUTER NETWORK
320 West Ohio

,~
' "
~

'0

Chicago,lIlinois60610
Call now ... Join the PC NETWORK and start saving today I

PC NETWORK· MEMBERSHIP APPLICATION
YES! Please enroll me as a member in Ihe PC NETWORK'· and rush my
calalog featuring Ihousands of computer producls, all at jusl 8% above
DEALER WHOLESALE PRICES. I will also periodically receive "THE
PRINTOUT", a special up-date on merchandise al prices BELOW even Ihose
in my wholesale catalog, and all the other exclusive, money-saving services
375
available to Members.

c=:J

I am under no obligation to buy anything. My complete satisfaction is
guaranteed. Please check ("") all boxes that aoolv:
ae.lc Member.hlp
Speclel V.I.P. Member.hlp·

o
o
o
o
o

With 14 Oera Rental

With 30 D.,. Rent.l.

One-year membership for $8
Two-year membership for
$15(SAVE$ I )
Business Software Rental
Library fo r $25 add'i . per
year-with 14 day rentals
Games Software Rental
library for $1 0 add·1. per year
Bill my credit card:

~~~~~:: "

0 VISA

0 One-year membership for $15
0 Two-year membership for $25
(SAVE $5)

0 BOTH Business and Game
Software Rental Libraries for $30
add 'I. per year-with 30 day rentals
·VIP members receive advance
notice on limited quantity
merchandise specials
0 MasterCard 0 American Express

1111 1 1111111111

Exp. Oate _ _ _ _ _ _ __
mo.
year
o Check or money order enclosed for $ _ _ __ _ __
Name _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ __ _
Address _ _ _ _ _ __ _ _ __ __ ____ Apl. No. _ _ __
City _ __ _ _ ______ Stale _ _ _ _ __ _ Zip _ __ _
Telephone (
) _ _ _ __ _-..,._ _ _ _ __ _ _ _ __
My computer(s) is: 0 IBM PC 0 IBM-XT 0 IBM-AT 0 Apple II
o Macintosh 0 Other _ _ _ _ __ _ _ _ _ __
Signature - -- - =- - - ---..,.--..,.-..,.- - c--....,.,...,.-- -(Signature required to validate membership)
Copyright © 1984. PC NETWORK, INC.

Apparat 256KMernory tJoarowllh64K
App.rat Combo /I wfserfp arl gamel
clockfS/wr

CALL
$2,285.00' (49.35)

... COMPAQ Hard Disk Portablo
10MB Hard Dlskl t Fiopayl256K

Your Membership Validation Number: 8375
You can validate your membership number and, if you
wish, place your lirst money-saving order over the
phone by using your VISA , MASTERCARD or
AMERICAN EXPRESS. Our knowledgeable service
consullanls are on duty Mon .·Fr;' 8 AM to 7 PM , SAT.
9AMt05PMCST.
~

(

CALL
CALL
CALL

~~r~~~f~~~k/OP & Por/abl(! Systems

1-800-621-~-A-V-E
In illinois call (31 2)280-0002

I'

MULTIFUNCTION CARDS

Apple Maclnlosh Base System
Apple Apple IIc

C~"i14~\~e1:g~~f8~3C:;a~U:D~ftJem

3,018.14' (6520)

70MB Tape Drivel Momlor
DATA General DG ONE
1,999.00' (43.20)
128KI I Drive " The Real Portable"
.. IBM PC Base Syslem2DSDDIFDC'256K
1,495.02· 132.55)
.. IBM PC ProfeSSional Hard Disk
1,886.62' (40.75)
IBM PCIAT All Configs
CALL
Sayno MBC 550 " Lowesl Cost CorJ ' tib/e" 620.00' ( 13 .39)
saJg?,~~,~~io; Bg~!t:'72~a6~e IB Clone l ,n5.00· (3B.00)
Texas Instruments PrOfeSSIOnal
CALL

DISK DRIVES & CONTROLLERS

IOmoga Bemou/ll Bo~ Dtia/lOMG DM es
.. PC Network 10MB INTERNAL 112 Helg lll
Autoboo/ DflVe New lower p r iCE'

$2,275.00' (49 14)
459.00' (992)

pg~~~!grks~O'.af{:~(e~~~~d?ape Backup

475.00' ( 10.26)

Same Unit used in Compaq s DeskPfo!
Maynard WS·2 same as WS· l bur wi/h
Sands/ar Floppy Con/roller (uses 1 Sial)
Panasonlc Half He ighl DSDO DflVe Pa ir
... PC Network Half HelgmDrl'-les Our Volume
Lets us Imporl These Brand Name DfiVes

... Ta~'d~ltZo;n
cx!/~ ~/(H~~ghl DSDD Drive
25MB
Disk
Tall~ra8a

E~lernallHard

930.00' (20.30)
145.00'

n .50·

f3 10)
( /67)

93.00· (2 .20)
2,375.00' (51 .30)

wllh 60MB Tape Backup
... Teae FD 55·8 Hall Height DSDD Drives
.. Teac 1.2MB Half Height Disk Dove for AT

90.00'
110.00'

(1 .94)
(2.40)

8.55 '
.95 '
5.00'
7.50'

(100)
(100)
(100)
(100)

Anchor Mark XII
$ 230.00'
Hayes Smartmodem 300
125.00'
... Hayes Smar/modem 2400
568.00'
LATEST IN COMMUNICATION TECHNOLOGY!
320.00'
Ha?!:rf~~t;~1r~ k~~~,~~11l new
Hayes Smartmodem 1200
361.25'
Prometheus Promodern 1200
279.00'
Ex ternal 100% Haves Comparlble
.. U.S . Robollcs Pass.'1 old
195.00'
LOWEST PRICE 1200BPS Moacm l
... U.S. Robotics Courter 2·:00BPS Modem
525.00'

(500)
(5.00)
(5 .00)

MEMORY CHIPS
AI/chips guaranteed lor Me

: ~~ ~e~~rc~ag~dg~I~~I~J~;n~'PS)
... 256K
Ram Chlps lEaCl1)
.. 128KATMotherBoardChlps (EaCh)

~ynamlc

S

MODEMS

(2 .50)
(5 .00)
16.00)
1·1 00)

(500)

~~~:~ gg:g~ ~~ ~Z~~::~ ¥3!/::t9:nRes

GlarelLong Phosphor
Princeton HX-12 RGB Monilor
Princeton MAX-12E RGBIMONO
Princeton SR-12 Ultra High Res RGe
.. auadram Ouadchrorne /I flEW '
6·10.(2OQRGB .'. I.: Scr .:,ti.'fI
Black Pnospnor Mask IB!.I Cas t'
.. Sam sung 12" TTL IBM ',(pe AmD( "
A Qled/100kmg pel/aIming monO- ' i ,/orn e
from llle manufaclulel OI IB~ 1 s r; .'1n
ColOI momtOI
Taxan 420 Super HiQh Res RGB Monilor
Taxan 440 Highest Aes RGB (720x4oo)

S 110.00'

120.00'
130.00'
215.00'
395.00'
455.00'
485.00'

13 .00)
(3.00)
(3 .00)
(4.64)
lB.53)
(9 .B3)
(10.48)

CALL
CALL
CALL
370.00'

(82 1)

89 .50 -

(5 00)

380.00'

(8.21)

ze~,:~ezWK/rt~I~~~e~~~~ ~~~ Persysl Bob Ca;~oo'

(2.50)

(Consumer Reporls Raled Best Buy!)

:g~as~~;:~~%~~~n~~~ card

AST 110 Plus /I
AST Advanlage for AT
... EVER EX Magic Card/64K
Full SOl Packs fealures - Game par/
mcluded E~tra Sol/ware
... ORCHID BLOSSOM Wl 64K
auadram Improved Quadboard wl OK
... Tecmat Caplain Multi/unctIOn Cald OIK

525.00' (11.34)

81.00'
115.00'

(US)

136.00'
222.00'
120.00'
375.00'
160.00'

(2.50)
12.SO)
(2.SO)
1250)
(250}

(2 48)

200.00'

(2 SO)

199.00 '
146.00'

12 SO)

$ 280.00'

(605 ,

(2 SO)

PRINTERS
•

Citizen MSp·IONfW
160CPSIBOCOU FucT Trae
... Citizen MSP-15N£W
160CPSI132COUFllc + Tra c
... Citizen MSp·20 NEW
2OOCPSfBOCOUFflc + T(8C
... CItizen MSP·25 NEW
200CPSI132COUFnc -4- Trac
C. Itoh F10/40 Starwriter 40 CPS LO
C. Itoh Prowriter 8510 AP
Comrax CR420 420 CPS DP/LO Prtnl el

. . E:;~L~~tt;8OC91BZo'caC/nO

399 .00'

(BijO )

399.00'

(860 )

520.00'

( 1/ 23)

875.00' ( 1890)
285.00' (6 16)
1,533.00' (33 12)

Mode

205.00'

- New Model H
.. Epson FX·80
... Epson FX - 100Epaon LQ/SOO

303.00'
434.00'
875.00 '
21 .00'
605.00'
605.00 '
960.00·
960.00 '
1.330.00'
200.00 '

16 5.: /
(9 3 7)
( /89U)
( / 00)
(l300)
(1300)
(207.' )

$ 145.00'
273.00'

(320)

~~~o~d:~2QcfsSL~N:a~~~~~1 Cable
NEC 2050 20CPS LSller DuatllY Pflfl/er
NEC 3530 33CPS LO Palallel
NEC 3550 33CPS Lel /er Quality PII1I1er
(20 7·1I
NEC 8850 55CPS P,tnlef
(2873 /
(.134
Okldata ML 182 New 120CPS ' LQ
ModeFR ICT'fB M G,aphICs" more
... Okldata ML 192 NEW Sleek Design 160CPS 340 .00'
/735}
LO Mode'FffdBM Grap l )ICS
... Ok ldataNEWICom' 20BOCPSdOOt COlors 109.00' (23:'1
LO Mode'18M GrannlCs ~ More (Reau.-r es Interfa ce )
Okldata NEW ,I IBMlnle rfa celorOklmale
69.00' ( 150)
color 20
Okldata ML84P 200CPS 132 Col
620.00' ( 1340)
Okldata ML93P 160 CPS Wide Platen
550.00' ( 1 I 88)
Okldata 2410P Pacemafk 350CPS
1,640.00' (60 00)
Cume Sprinl11 140 40CPS Leiter Quality
1,155.00' (24.00)
Cume Sprint 11 190 90CPS LeIter Quality
CALL
l
New Fastest Daisywheel Out!
Qume IBM Cable and Interface (reQuited )
72.00' ( 100)
Star Mlcronlcs Powertyp e 18CPS LO
300.00' (6 48)
... Texas Instruments ass DPILO wl Tra ctor
679.00' (1 4 70)
Toshiba p. '34080 Col Version of P·135'
530.00' (1 1 .15)
...
..
...
..
...
...

VIDEO CARDS

Hercules Color Cardwl Parallel POfl
.. Hercules Monochrome GraphiCS Cards

MONITORS

Amdek Video 300G Comp osl/e Green
Amdek Video 300A Composl le Amber
Amdek Video 310A IBM Type Amber
Amdek Color 300 (NEWij Composite
Amdek C%r 600 (NEW') High Res RGB

.,.

$

~:~:~~~~~gc~~duf,~~ ~ill~dRst';<to?o~rd
Cardwilh Mono Ouali1y PeX l In Color
.... 5TB Graphl~ Plus 1/ NEW.'
(simultaneous Mono Graptllcs & CalOr)

(250)

~:::gg: ~~ ~1
235.00'

(5 00)

ACCESSORIES AND SUPPLIES

.. Brand Name 0500 Diskettes
$ 14.00' I f (0)
Guaranleed for Lde.l.l Not Genetic
Curtiss PC Pedes/al II
32.50' (250)
... PC Network Replacemenl 130 Wall 18M·PC
90.00· (2 70)
Power Supply -G ives your PC (Old or New) Ihe same
capacity as an XT. Good lor add In lape dflVes (IN/maul need

s~o~ ~IFf'o~~;;:I~~~~~gg~~~gie;;g,~f~T f~~Sk dr9.~~ ,

LoluslDBASEIMu/tlmate and others (Each)
WP Printer Paper 2600 Sheets
MiC/ofine Perfs (inviSible when 10m)

(I OO}

17.00· ( 1000)

'PC NETWORK Members pay just8'%. above the wholesale
price. plus shipping. All prices rellecl a 3° .. cash dlscounl
Minimum shipping 52 .50 per order ln lern al lonal orders call lor
shipping & handhng chalges PerSonal checks please allow
10 working days 10 clear

tRENT BEFORE YOU BUY - Members are eligible to join The NETWORK's Business and Game Software
Rental Libraries and evaluale products for a full 14 (Regular) or 30 (VIP) days to see if it meets your needs.
And The NETWORK's rental charoes are far less than other software rental services-JUST 20% OF THE
MEMBER WHOLESALE PRICE.-We feature over 1,000 avai lable tit les in IBMIApple/MAC and CP,M
Formats. Hardware prices highllted by . . reflect recent major price reductions

PC:
.. . WITH THESE 15
UNIQUE BENEFITS
+
1

COST
8% PRICING- The NETWORK purchase s millions 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 reo
ceive 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!

2

3

IN - STOCK INSURED FAST HOME DELIVERY-Th e
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.
1 0 DAY 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
5
30 days, we will refund your dues IN FULL.
EXPERIENCED CONSUL TANTS- The NETWORK hires
consultants, not order takers , to aid you in product selection.
Our consulting staff possesses in excess of 150 man years of per·
sonal computer product experience. We back our consultants
with our money back guarantee : IF ANY PRODUCT RECOMMENDED BY OUR CONSULTING STAFF FAILS TO PERFORM
AS PROMISED-WE WILL TAKE IT BACK AT OUR EXPENSE
FOR A 100% REFUND.

6

FREE TECHNICAL SUPPORT - The NETWORK supports
7
every product it sells. Our qualified TECH·SUPPORT staff will
help you assemble your system, interpret vendo r documentation
and get your software and hardware to work. WE WILL GIVE YOU
ALL THE HELP YOU NEED, WHEN YOU NEED IT -FREE!

t8 bers
OPTIONAL BUSINESS RENTAL LIBRARY- All mem o
can join our BUS INES S 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 the software, the entire rental fee is deducted 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

OPTIONAL GAME SOFTWARE RENTAL LlBRARYThe Game Rental library is available to members for just $10
PER YEAR and permits evaluation (or ju st enjoyment) of any
game or educational software product as above .
SPECIAL SAVINGS BULLETINS- THE PRINTOUT
- Issued Quarterly at no cha rge to Network members only!
The Printout conta ins all the New Product listing s and pr ice
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 relaled books and manual s 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, Th e
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
13
(see opposite page left). The NETWORK can establish open
account status and assign designated account managers to ex·
pedite orders, and coordinate multiple location shipments.
QUANTITY DISCOUNTS-For large corporations , clubs,
and repeat or quantity buyers The NETWORK can extend
additional single order discounts , when available to us from our
manufacturers and distributors.

14

PRICE PROTECTION- The PC Industry is crazy!! Prices
change not yearly or monthly or even weekly but often day
by dayl 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!!

15
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TEXAS INSTRUMENTS' PRo-LITE
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by Richard Grehan and Eva White . .... . 252
NCR PERSONAL COMPUTER MODEL

by Elaine Holden.
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MONITORING HALLEY'S COMET

by John E. Mosley . . . .
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SPACE-FLIGHT SIMULATORS

by Benjamin Bernar . ............ , .. . 269
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. 279
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XII
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by George V. Kinal .... , . .. . . .. , .... 287
REVIEW FEEDBACK . .. ... . . .. , . . . . . . 295

ONE OF THE NEWER MEMBERS of 'Texas 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 'lumber of expansion options ayailable 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. Kinal gives you the details.
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WordPerfect 4.0.
Our highest rrtarks yet.
.?

I

REPORT

WORD PIRflCT

11111111
Performance
Documentation
Ease of Use
Error Handling
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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.
Most WordPerfect 4.0 functions

Faster.
Document orientation means
WordPerfect 4.0 never makes you

250
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wait between
pages. No
matter how
fast you type,
WordPerfect
won't slow you
down.

information, see your dealer.
Or call or write:

,

I

t
1I1foWorld

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
processor that
lives up to
1I1foWorld
its name (and
its report card):
WordPerfect 4.0. For more

SSI Software
288 West Center Street
Orem, Utah 84057
Information: (801) 227-4020
Order Desk: 1-800-321-4566,
Toll-free

oftware

Reaching for perfection.

Inquiry 3 14

R·E·V·I·E·W·E·R'S

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 CIR (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 WIPS/CIR 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

N·O·T·E·B·O·O·K

$695 ClR package comes preprogrammed to recognize only the
Courier 10 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 ClR-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

M

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

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.

JULY1985·SYTE

251

S·y·S'T'E'M

R·E·V·I-E·W

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 con tacted at POB 372.
Han cock. NH 03449.
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exas Instruments has a new addition to its TI Professional family, a
briefcase-size computer called the
Pro-Lite (see photo I). 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-Lite'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-Lite is a gray moldedplastic box measuring 2 y.; by I I V2 by 13
inches and weighing IOV2 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!t4 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 pc:cked many features into the Pro-Lite'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
) 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 l!2 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 Ctrl
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-2 32C communications interface, an external monitor interface, or a Solid State
Software drawer.
The modem is equipped with a standard
RJ 11 telephone-line jack as well as a builtin connector for an acoustic coupler. It has
auto-dial and auto-answer capabilities. The
RS-232C 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

I . ..

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
3 l!2 -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 3 V2-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 Centroni cs 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 : Tlie Texas Instruments Pro-Lite Professional Computer.
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REVIEW: TI

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 3 V2-inch floppy-disk
drive, or a combination disk and battery. The second drive adds 3 more

PRO~LITE

pounds to the system's weight and 5V2
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 5V2 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 simult~neously, you must get
the combination disk/battery module
(8Y2 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 2 56K 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 3 V2-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 RS-232C interface, 300-bps
modem, external color monitor interface, or
Solid State Software drawer.

T1 should get high marks for its efforts
to keep the Pro-Lite compatible with
the Professional Computer. (See "The
Tex'as 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
23/.4 by 11V2 by 13 inches
Components
Processor: 80C88, 5-MHz
clock
Memory: 256K bytes
Mass storage: One 3'h-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

MEMORY SIZE

a

800

1000

8

10

1600

2000

8

10

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

a

D

PRICE

a

PRO-LlTE!::::IIBM 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

~ 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.

A top view inside the Pro-Lite.

DISK ACCESS IN BASIC (SEC)

BASIC PERFORMANCE (SEC)
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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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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 bench mark program is Multiplan. DOS 3.3 was used with the Apple II.

REVIEW: TI PRO-LITE

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
pi xels 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 Vi-inch
drives in a 5 v.i-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 v.i-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-

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 3Vi-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 III.

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 agreement 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 non portables 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 lO-megabyte Winchester drive in
place of the second drive.
It is a pleasure to find the on/off switch
and the volume and brightness control s
located on the front of the unit. The quality of sound is excellent.
.

SOFTWARE

Elaine Holden (22 Elm St ..
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 runLDtus 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 program s:
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. I I, 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 2 5-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 64.0 by 200 pixels.
KEYBOARD

Weighing in at 41'2 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 2 56K 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 c1emer 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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REVIEW: NCR PC

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 liThe 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, wriw: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 t:quipment.

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 f1oppydisk 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 !!.i-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
(co ntinued)

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 5V4-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 PCcom patible, plus separate
cursor-control pad
Expansion: Three IBM PCcompatibl e slots available in
dual-disk system
1/0 interfaces: RS-232C port,
parallel printer port
Software
GW-BASIC, NCR-DOS 2.11,
NCR Tutor, NCR Pal, NCR
Help, diagnostics

(K BYTES)

BUNDLED SOFTWARE PAC KAGES
o
2
4
6

800

1000

8

10

800

PRICE

o

1200

1600

2000

($ 1000)
2

Documentation
Owner's manual , GWBASIC
manual, NCR-DOS manual
Price
Monochrome screen, one
drive, and 128K RAM, $2400;
second dri ve, $425;
64K RAM , $90;
128K RAM , $180;
parallel or serial
printer cable, $45;
10-megabyte hard disk, $2195

NCR PC

! ' <d IBM

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

PC
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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.
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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
li stings, 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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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
----- toDOS
without •
comprormsmg
•

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 itworks. 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 ofINFORMIX~
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.
You11 see why anything less than C-ISAM is just
a compromise.
t

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. I 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.
(;> 1985. RelaUonai Database Systems. Inc. UN IX is a trademark or AT&T Bell Laboratories. INFORM[)( is
a registered trademark and RDS. C·ISAM and file· It! are trademarks or Relational Database Systems. Inc.
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FILR·MIGNON PRINTERS
AT A BURGER PRICEI
Leave it to JUKI®to serve up a hearty selection of letter-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.
Mmm. Delicious!

The workers.
JUKI OFFICE MACHINE CORP.

EAST COAST:
299 Market St., Saddle Brook, NJ 07662
(800) 932-0590

WEST COAST:
© 1985 JUKI OFFICE MACHINE CORP.
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23844 Hawthorne Blvd., Suite 101, Torrance, CA 90505
(800) 325-6134· (800) 435-6315 (California)
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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 .. UJs Angeles. CA
90027). where he produces the
planetarium show and is in charge
of educational activities.

I

n 19IO 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 1
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 miles of
the 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

5V4-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 2 100. 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 VOURSELF
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, Alann 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

A. Beautiful! New Pop-Up DeskSet from Bellsoft.
CRITICS AGREE:
"Bel/soft has taken the Sidekick idea a step further. "
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 dial er and
telecommu nica tions require a PC or XT and a Hayes co mpatible modem.
Pop·Up. Po p·Ups. DeskSet are trademarks of Bellsoft. Inc. Sidekick is a trademark of
Borland International.

ONLY DESKSET OFFERS ALL THESE FEATURES:
pop-up'" DESKSET'" SIDEKlCK'"
"Pops-Up" any kind of application
while running another
YES
No
Entirely RAM-resident
YES
No
Cut-and-paste capability
YES
No
Gets DOS commands while running
YES
another program
No
Calculator with printable on-screen
tape display
No
YES

InESKSET -

-

-

-

I
I
I
I
I
I CompanyName: _ _ _ _ _ _ _ _ _ _ _ _ _ _...=..c=_
I MailingAddress: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
City: _ _ _ _ _ _ _ _ _ _ _ State: _ _ _ _ Zip: _ __
I Phone: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
0 My check is enclosed 0 Visa; 0 American Express; 0 MasterCard
I Narneon card: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
I Card #: _ _ _ _ _ _ _ _ _ _ _ _ Exp. date:_-<...I_ __
I Signature: _ _ _ _ _ _ _ _ _ _ _ _ _ _._ _ _ __
Available at leading software dealers. Or for
a limited time you may order direct by
mail or phone. Call t-800-44-POP-UP
(1-800-447-6787). Or mail this coupon to
Bellsoit, Inc .. 2820 Northup Way,
Bellevue. WA 98004.
Please send the following:
o DeskSet; 569.950 DeskSet Plus; 5129.95
+ 55 shipping

LB_E_LLSO
___
FT_{2_06)8_28-7_282_

OEM & OWN BRAND

COMPOSITE & TTL COMPATBLE
COLOR &MONO MONITOR
TERMINAL
I
I

I

••

C'C SAMSUNG
• • Electron Devices

SEOUL OFFICE
6-STH FL, THE JOONG-ANG DAILY
NEWS SLDG ., 7 SOONHWA-DONG,
CHUNG-KU,SEOUL, KOREA
TEL : 7516-955/7 , 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) S31-6951/5
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 : (40S) 096-S441/3
TLX : 171685 SAMSUNG SNTA

TOKYO OFFICE
GASUMIGASEKI BLDG ., 2522
GASUMIGASEKI 3-2-5 CHIYOTA-KU,
TOKYO, JAPAN
TEL : (03) 581 - 6S04, (03) 581-9521-4
TLX: 22S009 SANSEI
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Space..Flight Simulawrs
Rendezvous
with a
space station
or travel
to Saturn
BY BENJAMIN BERNAR

Benjamin Bernar received a B.S. in
geolog y 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 l1Jckheed
Space Operations. He can be
reached at 20 1 South U St. , #59,
l1Jmpoc, CA 93436.

omputer simulati ons o f 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 o f Techn ology'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 th e 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 NASAs 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 o f 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 onl y 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
mi les; 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 cou ld meet these requirements with a
(continued)
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SAVE
MONEY

REVIEW: SPACE FLIGHT

with Flex/orms.

Flex/arms are pre-written. ready to use contracts,
agreements and lellers designed to save your company
time and money. Flexforms 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
Tdeal for expanding businesses:
Employee Agreements & Lellers. Credit & Collection
Lellers. Subcontractor Agreements. Lease Forms &
Amendments. Buying & Selling Forms. Credit Forms
& Applications. Guaranties. Loan & Debt Notices &
Lellers. Assignments & Transfers. Affidavits &
Notices, Promissory Notes & 83 more!

REALESTATE
Designed for investors. developers. and property
managers:

Residential & Commercial Forms. Purchase & Sales
Forms. Broker & Agent Contracts & Forms. Partnership Agreements, Rental Forms, Lease Forms, Tenan-

cy Agreements & Applications. JIIegal Detainer
Forms, Loan Agreements. Financing Agreements. Ex-

change Forms & Contracts. Disc/aimers & Disclosures, Contractor Agreements and 75 more!

CORPORATE

Exceeds State and Federal Corporate Law requirements:
Artic/es of Incorporation. Shareholder & Director
Meeting Minutes. Corporate By-Laws. By-Law
Amendments. Shareholder & Director Resolutions.
Merger Resolutions. Compensation Resolutions, Divi-

dend 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 &
Invenlion Forms. Confidentiality Agreements. NonCompete Agreements. 25 Job Descriptions. Consullanl Agreemenls. Agency Agreements. Personnel Letters, Performance Revie ws and 25 more!
Flex/arms have been prepared under legal counsel.
Unlike forms wrillen by lawyers for lawyers. Iheyare
concise and easy

10

understand without needless legal-

ese. Available in IBM and Apple disk formalS.
Each series only

$69.95
(plus $5 shipping). includes hard copy. All
four for $250 and we pay the shipping! Visa
and Mastercard accepted.
Inquiry 42

Atkins Associates
P.O. Box 781 • Santa Cruz, CA 95061
(408) 426-7638
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direct injection into the station orbit energy is used to increase VELH . and
from a ground launch; in practice. none is used to oppose gravity. In
however. such an approach is not other words. you're falling. and the
used. The launch could not tolerate only time you're supposed to be failany error in the flight profile. and con- ing is in orbit.
In a typical space-shuttle flight. the
straints on the time of launch . the socalled launch window. would be vehicle goes into a roll shortly after
extremely tight.
clearing the launch tower and pitches
The usual procedure is to get into down slightly so that the crew is flya parking orbit above or below the ing heads-down over the Atlantic. The
target and maneuver from there. The vehicle reaches Mach I (about 708
extra energy used to reach higher mph) about 50 seconds into the flight;
orbit has to be dumped anyway. so at SRB separation 82 seconds later.
parking altitudes below the target are the vehicle is at an altitude of 28 miles
typically chosen for efficiency.
and traveling at about Mach 4.5. DurThe documentation states a value of ing this part of the ascent. the main
17.550 miles per hour (mph) as the engines are throttled down to as low
minimum horizontal velocity (VELH) as 60 percent of their rated thrust to
required for orbit injection . This cor- limit aerodynamic loads and to keep
responds to a local circular velocity accelerations below 3 G. The main
altitude of 65 miles. The 17.550-mph engines are turned off at an altitude
value seems to be a limit in the launch of about 70 miles. The OMS engines
program since you aren't permitted to take you the rest of the way to the first
do an injection at speeds below this. orbit-injection point. about 12 .5
regardless of your altitude. When you minutes from lift-off.
The Rendezvous vehicle can't be
reach the altitude of the space station.
rolled. so when you pitch away from
your VELH value is 14.533 mph.
Having selected the orbit. you are vertical you are flying heads-up. The
ready to plan a flight profile and get pitching of the vehicle is allowed only
off the pad. The two forces to over- in one direction and to a maximum
come are gravity and atmospheric of -90 degrees (pointing straight
drag. Of the two. gravity is by far the dowfl) . SRB separation occurs at an
more important. so you want a flight altitude of about 25.8 miles and a
path that curves as quickly from ver- speed of about Mach 4.8. which is
tical as possible. becoming horizon- similar to the space shuttle. The
tal at the orbit-injection point. You Rendezvous shuttle can handle the
must maintain a vertical or near- aerodynamic loads of a reasonable
vertical attitude (as well as moderate flight profile without throttling the
velocities) in the lower. denser portion . main engines. The effect of the atof the ·atmosphere. There is a region mosphere has been realistically
in the flight profile where aero- modeled in the launch phase. varying
dynamic loads on the structure of the as a function of velocity. attitude. and
vehicle are largest. If the vehicle is altitude. Fly too fast and too low and
manned. you need to keep accelera- you'lI lose the ship. Since you can't
tions below 8-10 G (a unit of accelera- throttle the main engines. you can't
tion equal to the standard accelera- control the G-forces on the crew.
tion of gravity. 9.80665 meters per
Hitting some kind of an orbit is not
second per second) by throttling the difficult with the Rendezvous launch
engines down in the terminal portion simulation. After playing with various
of the flight when vehicle weight is flight profiles for a while. it becomes
just a fraction of the launch weight. rather easy. Hitting a parking orbit
In the transition from vertical to hor- suitable for a transfer to the space staizontal vehicle attitude. you should tion is something else. though .
avoid having a zero angle between the
thrust vector and the horizon at any EARTH ORBITS
time other than orbit injection. If your If you select the option of orbital renship is horizontal. all propulsion dezvous from the main menu. you are

a

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
opti on 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.
POB 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-a xes 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 wnen
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(continuedl
IULY I9 8 5'BYTE

271

Save big on the
world's largest
selection of
computer printers
• Printerland doesn 't raise prices-only lowers
them.
• By the time you read this, prices here have
probably been lowered again!
• Unlike a mail order house, we provide service
and helpful solutions. Call us with questions!

Our Price

AMDEK5055
List Price $1995

Our Price

ANADEX DP 6500
List Price $2995

Our Price

CITIZEN MSPIO
List Price $499

Our Price

C.ITOH3500
List Price $1995

Our .)ricc

CORONA LASER
List Price $3395

Our Price

DATASOUTH DS220
List ()ricc $1695

Our Price

FUJITSU SP830
List Price $2950

GBT 6600 LASER
List Price $22500

Our Price
Our Price

EPSONRX-80
List Price $299

Our Price

EPSON HOMEWRITER 10
INCLUDES COMMODORE
INTERFACE
List Price $350

Our Price

OKIOATA 2410
List Price $2395

Our Price

QUANTEX 7065
List Price $1995

Our Price

QUME IU90
List Price $2695

Our Price

SILVER REED 400
List Price $399

Our Price

TEXAS INSTRUMENTS 865
List Price $1299

TOSHIBA 1350
Lisl Price $1895

Our Price

$391 90
$1423 10
$2487 15
$347 10
$1837 15
$299590
$158795
$2687 75
$1999500
$20810
$28610
$1972 10
$178425
$249385
$22995 .
$1111 10
$104500

If for any reason you are dissatisfied with your
new printer from Printerland, you may return it
within one week for a full refund.
Printcrland welcomes pa yments in cush or certified checks-no
personal Chl'Cks please. MasterCard and Visa purchases accepted with
additional fee. Add 7 % sales tax for orders in lIIinois.
Printerland will guarantee your shipment the day your order is
r eceived .
Prices subject to c hange without not ice

sli~ht

TO ORDER NOW CALL TOLL FREE

1-800-255-9888
In llIinois call (312) 255-9888
®

PHIITERLAND
5834 Dempster St., Morton Grove, IL 60053
1740 Algonquin Rd., Arlington Heights, IL 60005

Inquiry 284

tfte sftip, but it
probably ftas some
kind of nuclear..fission

PRINTERLAND WILL
PAY THE SHIPPING
ABATI LQ-20

Tfte documentation
does not describe

With 189 brands and 630 models,
we make printers our only business!

List Price $479

REVIEW: SPACE FLIGHT

propulsion system

like tfte 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 subLDgic's
A2-301 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'lI 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)
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REVIEW: SPACE FLIGHT

realism, but I 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 point. 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

TliE $2995 1 DEVELOPM ENT SYSTEM

2

32K bytes 01 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.
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Personal computers can
provide a feel for the
problems of space n;ght.
into some kind of an orbit inside the
inner ring and have an inclination of
o degrees, you are allowed to manually move into the final part of the
simulation-the rendezvous with the
Saturn ian 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 with
computer-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.

The powerful BUS STATE ANALYZER fea·
The PROM GENERATOR also doubles
tures lour·step sequential triggering, selective
as a STIMULUS GENERATOR.
trace, and pass and delay counters. Symbolic
For further information, call or write:
trace disassemblers and debuggers are avail· .
able lor Z·80, NSC-aOO, 8048, 6301, R65, 6500,
fiEO.fi~ 702 Marshall Street, Suite 614,
6800, 6801, 6802, 6805, 6809, 8051, 8085, Z·8,
j;si~u':n";nis Redwood City, CA 94064
1802,8088180188,8086180186, and 68000/8.
(415) 361·8883
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"

39
39

19

.89
19

""
'"
89

"39

""
"2929
""
""29
"
'"
' 95

IB'

BY T E • JULY 1985

C04506
CD4507
CD450B
C04510
CO.!51 I
C04512
C0451 4
C04515
C04516
CD4518
C04519
C045?O
COJ52fi
aJ.:528
C04529
C04531
C04538
C04541
(lJ4543
C04566
CI}.l58J

CO~5B4

COJ585

:~~~

MC I4410
MC14411
MC14412

16
14
24
15
1&
15
24
21
1&
1&
1&
16
16
1&

15
I.
1&
16
16
14
16
::
16
2'
1&

1.29
11 9
195
85
85
85
149
149
89
89
59
89
119
119
'-69
89
149
149
1.19
295
2,49
59
139

:::
8.95
11.95
7.95

~;~;~!~ ~:

' ~~;

16

119

MCI~572

CP\J Il.!lOS8IJIIII5OC12 S!/.il'
Counto!f Tuner C&rtIJI!
Ou~1 Asynchl onous Ret nr;ms
O"etll.'emoryAccess C,ICUlI
40 P.!raIItJIO lnlt r1.lteCon IIOlItf
40 Se"aIIO IT,CB ancr fl .CB iIonl!elll
40 StrIdlI O!l <k:Io.sOTRB I
~o
SeroJl t 0 ILac·S S,"~~ C81
~O
Stroall 0
40 CP\JiM-.Jjj5().'1· 4 '1181)(;' 1 1 ~ ·.''i[
21 Coun lt'r li Jl1t!jCrl(lnl
~O
DuaIAs-, ncnI ClnOus Rec Trans
~O
D,rect Melllory" CC~S$CltCUlt
10 f';jrJ llel110 Inlertace CooIIOIlcr
40 $cllall lO "~CB an~ IhCa BondOO)
40 $cllolt 110 IlacUOTllll1
40 SeIIolIIIO IL~cJ..s SYNCB1
10 Scuall·O
40 CPUII.'I\J B30rl,616V1V
za Coumer nrtltfC"CU,1
40 Duar Asyncl1rQll(lusf\ec irans
40 f';j1~ 1 1eI 1 0 In:ertJet CO!!lIOHC!

l BO

SN74195N
SN74196N
5"11419711
SN14198N

74S24 I
745114
745124

"
""
""
22
"
"""
""
"
16

S1141~N

7~l5386

89
79
89

1200nSlsRAM

1150ns)SRAM

9.95 6264LP-15
27128-25
41256-200
68764

p,"

5NIJ 19m
5"174 1931/

74lS393
14L5399
74LS49O
7415533
7JL5534
]4l5540
74lS54 1
74lS640
74lS64 1

"

r450ns) CMOS EPROM

SN7~1911/

'"69

2.49

7~LS191

74lS192
74l51S3

27C16
4164N-200
6116P-4

SN7~190!1

149

"
"

1200nsl CMOS SRAM
Ct.,I,QS USES LESS POWER

Sl17~162N

7.!lS2~5

74L51 65
7JL51 68
7415169

"J9

""
""
""
""
"""

39

~tI

180·CTC
ZSO· DART
ZSO·O'M
18()·PI0
lao·5 100
2BO·SIO I
l OD·510 2
18O·S10 9
l eOA
l aOA- CTC
180A·OAflt
Z80A·OMA
lBOA·Pl0
180A 51010
leO ...·51011
180A·51O'- 2
280A·5109

Ii

lJ
~O
~n

18O!l
ZBOB·C1C
180a.!JARI
Z80lHI0

40
40
40
40
40
28

6800

~O

6302
6809

40
40
40

6809£

~O

68B09E
6810
6IlS1 0
682 1
66!!2 1
6BJ5
6Il1J.l5
6650
6660
6800018
684SSI'
6Sf){il

I.'PUw,'~CIOC~tlM)VI

:.sync (:()mm

In:r't.lCe AI13~1

I.'~

I.. ~ " .:II

CPu - 8'8,! IOn CtrPOsnl~:or1
CP\J - 8·1101 rE '1< rn,lIC!ot"'ngl
CP\J - 811o! IE'I Ciocklna) 2MH!

2'

128~BSttll rC MI;I

U

126. 8 S1abCRAr.1 12I1Jltj
Per,pherallnt>:, Ao..O! JI.~C68201

40
40
40
40
N
N
54
40
~8

i'e"phfral!n:e'tlU!A.la~~ /2I.'.iI!'

CRT CONrOiff rCRTCI
CRT CorIlrQl'erICRTCI2','it:
:.s~ nthrOllClUS eorrm A,I.1~~
~H"OOOP5 D'!l,'JI MOOE M
MPIJ 16·(1,1 IBMII! '
General PuI POSe In\ Maprer
Enhance-tl 1" 0(1 Cofrll1\ IIlICrI;\I:e 126611

~o

603~

~O

B039
8OJOtHi
8060
B013N
8080A
a08511
8085/, ]
8086·2
8081
808n
805d
8155
8156
8205
8217
6224
B228
8137·5
8238
8243
82SIJ:
825 1
8251A
6253·5
8255
8255A·5
8257·5
6259
82595
8272
6274
8215
8279
8279·5
8282

lO
40
40
40
40
40
~D

40
40
40
40
40
40
16
24
16
2B
~O

28
24
40
?B
28
24
40
40

Conitoi Orrcnled cpu" HAM,'. I 0
".'.P\J - 88 1
Ci'U-S!I1 Cn,p8·801!!26!11s RA·.l l
Ci'U 1256 bV1~ RAM I

CPU- 8 (1.1 Il'.1OS
CPU ""BaSIC MLClO Itlt~lllIeler
CPU
CPU
Cf'lJ ·S-IM 1/ Cn..l nnelr51.'1l1l
cpu 16·ltl BVHt
Ar·1 M~"tPrOCf~stlII5'/rill
"lIPtnrrt!lo(Procel.wr(~.1Hl1

CPlJ8 16,al
Hr.!OS RAMI OAmIi~

RAI.h'"," ~O Ibrt ;ma r,met
H,Specl!1 0111018 BuIolIVOecoder
8-8,'lnj)ulIOulIlllI 174S~1 21

Clock Gener~I(II DIoI'eI
5)'S Cooll Bu~ o."er 11 1So:ZS)
H.~n i'erl Proo 0'.'11 Coni 15t....t!1
5'fO:emCon!'iI'ltrt14~381

1(195

828~

82£6
8287
8la8
8289
87~1

8748
8749
8755
80186,6
80188

I.1fA[)6174A/1
MM 5:l1i9Mm
MM 536!)E51

24

( 4~SI 8 1 0 1
195
(35Ons1
I ~9
125Onsll.P19 1l021
145Onsl8 111
2.49
(45Ons) MOS
2.49
145Qnsl
129-8/995
(~5Ons ) l P
165-8/ 12.95
(200ns)
139-811095
t200nS1lP
169 - 8113 ~9
lIOns)
~ ~9
~ 9:;
f10nsl
1~5Onsl
395
(~5Ons )
195
(45OnSIC MOS
295
(4SOnSJ404.:
495
CMOS
lPCt./OS
6A9
CMOS
LPWOS
39:;
C/.'OS
lPWOS
1 4~ g
Cl.!OS
lPCM05
1~95
CMOS
12.49
lPCM05
12,95
p
'95
2.25

"

1024,4

4096,1
2048. 8
2046. 8
2048.S
2(}.:8.S
]OJ8.S
20.:8.8
8192. 8
8192, S
8 1 92~8

275
595
2 15

2~ .4
1 02~.1

349 ~

9 9!>
89S
1295
495
.195
995
1295
2995
3 95
395
1095
1995
1 95
1590/.1
IJ 95
·: 95
595
395
275
~ 69

395
1295
3Cl5
9 95
J25
349
649
J 95
J 25
695

'"
'"
'"
'"
595

' 61

1 6A~

~ 95

995
14 95
295
695

'"
'"
'"'"

8192. 8
256.1
16,4

8 ~9

1149

16.4

295

1 02~.1
16 , ~

PROMS

1'02;;
111.52516
IMS2532
IMS2564

2106

TMS2116
2716
27C16
2111). 1
21 160'5
2132
2732MO
2 7J2A· 2~

2732.H5
27GJ2
21C32A·30
216J·?O
216.1·25
21601 ·~ 5

21(;6.:
21128-25
212:.&. 25
M .$S71).:
7~SI 88

145281
745288
145381
'~S471

7.tSJ1 2
745413
7~S41J

74SH 5
7~S:76

745418
74S570
745571

59~

695
1695
I~ 95
1495
5 49
5 95
6 49

256.8
;?().IS.8
4096.8
5192,8
1024,B
2048.B
2OJS. B
2048. 8
2048. 8
2(}.:8. B
40']6.1)

3 vOU~!)e

~096 .B

2IV

""
""
",.""
""
""
'"
""
""
""
'"
""
""
""
"""
?5C (bm~b961"
"""
""
""
"
"""
"
"""
""
:~1 b1 %2fS\88~)
""
" OATA N; UISITION
11

Ii

~

4096. 8
.1096.8
4096.6
4096, 8
8192, 8
8192. 6
819i.8
8192. 8
16.384.8
32.75S.08
8192. 8
32. 8
2!J6.4
32.8
256,4
256.8
512,8
512. 8
512_S
512.8

'95
995
495
~

'"

11.95
2295

'"50'

4_95
1195
995
1995
1295

2I V
r14V,

17'
1.79

16330· 11
16301· 1)
16331 ·11
16300· 11
16309·1)
r6349· 11

I.g
16
17
19
26
30
31
JJ
40
49

lo·gg
14
IS
11
24
27
28
30
31
45

1I11h,
13
14
16
23
25
26
28
,35
~3

'"

fJV

1~HCo.:

7~ItC08

74HC10

14

7~I/Cll

14
14
14

7JltC14
7~ItCro

74f1C27
74ltC3O
74I1C32
74ItC42
7411C51
]JIIC56
l~IIC1J

74flC14
74'IC75
74flC76
l4I1C85
7JIlC8(i
7411CW1
7~ItCl09

74HCI12
14HCI2J
IJ1/C125
7~ltC132

14)tCI37
1411C1:JB

14
16
II
II
11
14
1&
16
16
U
14
16
16
16
14
II
16
16

74HCU1
74HC151
14HCI53
74HCI54

74flC251

16
16
16

7411C2~

7JHC257
74HC259
7JHCZ66
1JHC273

2~

7~HC151
15
MICI58 15
74HClIiO 16
1JIIC16116
74lfCI62 16
14ttC163 16
74HCI64 I~
1411C165 16
7JflCI66 16
74lfCI73 16
7~IIC174
16
14HCm 16
1411C I90 15
7 ~ HC 191
16
74ltC 192 16
MIC I9) 16
7411C 194 16
741tC 195 16
14HC221 16
7.!HC231 1&
141lC2JO 19
]41tC241 to
MiC242 14
IJHC243 u
74ltC24~
2G

16
16
1&
16
U
2(J

1~liC2BO

It

14HCm
1411C366
741fCJ61
7411C313
7411C37J
741(C390
HIIC393

211

14HC~3
7~HC!!J.:

7.IHC59S
741\C688
7411C4024
74I1C~().IO

1.IHCJ()49
l~hCJ05O

1.:ItCJ06O
14HC4075
74HC!018
1~HC~jl r

16
16
1&
20
16
14
2G
2G
\6
20
14
16
16
16
16
U
l~

16
24
Iii
16

.
99
109
99
159
B9
219
J 59
559
259

259
269
2 69
1 ~9
159

269
269
31 9

3 59
175
149
89
SII
149
59
59
195
JI 9
2S9
375

,.

6"

6"

'"

TLoncr
TlO12CP

2.95

TlG8ICP
llOB2CP
Tl()3.!Ct/
l/.l109K
l/.1J01CN
U.t302H
LM304lt
lM3051t
tMJ07CtI

1495
9.49
..95
1.49
225
5.95

IW14CtI

""JOBCN
LM309I<

U.t)IOCN
LM3ITC/1
U.\J121t
LM317T
lM311K
LMJ18CN
L~\JI9N

l M320J<.5

l~\J20T·'5

lM320T·24
LM322'~

lM323K
lM324rl
lMJ290Z
lM33JN
lM3J.!Z
13
17
25

ll.l33"
lM336l

12
15
22

tMJ31M?
lM3371
ll.l338K

-30C:each

Sublect 10 Change
- FREEl

ELECTRONICS

I~
I~

89
59
69
59
59
69
89
59
59
69
79
109
89
89
79
19
99
79
1€9
15
79
79
19
229
115
129
159
119

""
'",,'"

lMJ201\.2 4
LM3?OT·5
LI,lJ201·12

I

59

59

14HCU04

9.95
14.95

'~J ~8,n()"l~~~V~~.)!O O~:I ~ ~~

IS
19
29

795
895
1695
19 49
31,:9
2149
1095
995
10%
9995

74HC High Speed CMOS

'95

/'ROM IS (825 185)
PROM IS (825191)

14P111HC
16pillItC
1 2400nHC

o.g,' LED Up/DoNn Coun ltr CC

lC04 'IDrQ,!lJp eour.ltrO~

'"
'"
'"
""

295
2.95
3.95
995
1495
9.95

..... l1erlll.cl408·8)
8 Btl Up OIA Cony (05·~ LJn I

l00·up
45
59
65
65
15
95
lOS
109
139
169
179

5funcTIOII Countel Chtp Xll lh:l.o.lI01 K!II

"5

~~9

Il).gg
49
65
.69
72
85
109
119
119
155
119
195

~

~O

4.95
2.95
"5

1995
1995
2495
3995

"'liN,
I·g
6P1n WN 55
10,,11"'1','169
141)1n\'lW 75
161l1n'NW 19
181lm~'1W 95
2OIhIlI'lWI19
22 P111 IW/I29
24 ;1W1 1·....1135
28 tM IWI1 69
J6 pu1 1W/I89
40DJOIW/229

40.0lllEUU/lI~oCountetCA

28
40

295
2.95

139S

lOll·!!
29
3'J
45
51
59
65
55
75
99
115

6 ~9

~9S

lO· BID'AConv l.!;cro Com" 102Ol :) 595
IQ. B'10IA Cony (tl21)l.;!lol
5_95
11·B.1 QIt. Con~ 102()'1, l,n I
6.95
12·B'1 Up DIA Con~ 105"~ l lo 1
1495
12·U'IUpOIAConY(I~; l'n l
1395
25KD.:!udUART
,..
4.25
30K 1!o1udUART (Tfl16021
3.95

MM •.
1·910-99
8pmSG 39
35
14pmSG 49
45
15 PIli $6 55
49
18P1n$G 65
59
20PlnSG 15
65
22pm$G 79
69
24 pon SG 79
69
28 1J111 SG 0/.1
85
J6IJ'11SG 125115
40pmSG U9 125

K'I!

KJU

JOI{l,ltCOO.splayDecodeIlDr' I\.'!WoerC;lror: Coml\l1 1
~Funt CMOS 510"...",lCnCKI
JFuncS:opw,IIChChIV.Xrt!ha!ual'OtI i(,11
BO'OIIUnlvCounlcrCA
801{l.lrreQCounlcrCC

l&

COO
14HC02
HUC03

lMJ?O~ 1 5

Law Profile (linl Sockets

!h'ar~Jl101!

130009 19831NTERSI l D.l. Book (1356, I .. .. 59.95 1

LM3?O~12

I'lI1NI.
8pmlP
14"mlP
16plllLP
18 /l1nLP
?OPII'IlP
22P111LP
241)onlP
28 PIlI tP
40 PIIILP

XTl

~[hglllCOO,sP!ayIlecooel'JD"''I!r I nL coniP.i!'~'el

'"495

~~ 95

Solder1Jil jGoldl Slindard

tone Genc!~ior Ch,p.
OSClll~lOr Conll ol le!

Frl'!l CounterCh.O )m(E\'Jl~ltLOfI

'"'"

49:'
3.49
995

16a M
Prll\l
,tro OS(
Comp.ll,lllc
III,lIOlIDrVIUcr(60Hz)
r,mcCiot:t.
B Plog 0sr.1 11.1l0l10r~I~C! (l00Hl)

1on~ GeIlCt~IOI

16
16
14
14
£0
40
U
24
28
2B

'79

6 ~9

FIoPl7i o.s~ RtaaAm"SI"5!em
TV Camera 5~TIC Gl'I'Itr JIQr
I.1rcroPlOCtssor Re~1 r,rrll! C

2~

H

IJ 95
1J :j5
14 95
1995
10 49
Ji>95
1055
4695
1095
225
14 9~
16 9[,
4 95
795
595

'"

"95

49 95

JOoglllCOOlSlllaylor1211IPlt.721I1t 'Pl
3'7 1lHj)"LCOO,SllIJYIor II06S 11'6
O.!OSPrfOSIOn T.mtI
51cpv.:Jlctr Cn,p, )(IL rE\;):UJlron "'.11
J'lD<Q IAO llCOo.r."t1
!C CuC Ull Bo.l!(! o.~~ ( E\-alUJ11()"1 1(,1I
3'1 Oto,tAO ltEOO'MI
K: ClrcwlBoal1l o.sO!ay(Ev.lI IlolH)n Jo.",
3' 1 01Q,IA 'OlCOO,sHlD
trwB.lne'yVolllna"JIDf
CM05 LEO 510pw,11chrTiOler
SI0jlW,1IcnC1HP. ~rlle.-alua"on KI!I

~95

6 J9

~ 9 95

HOlO20
FE020JD
7OJ5IPi
1(4)fVI(,1
7106CPL
1106EVKoI
1101Cpt
7107EVK"
7I11iCP\.
120llUS
72\lS If'G
7205EVIKII
7206CJ1'€
1206CEVIK'1
12{l7AIPQ
7201AfV,M
721 11pt
12111.1:PL
12 151f'G
7215EVlKoI
721UAtJI
1216011'1
71I7UI
7217AII'I
12241PL
7226AEV "~I

"5

OCI6J401
IS
IS
OCI63OS )
1516306)
OC16352!
151825137)
OCI21S 1S)
15(275151
15121519)
OCI27S201
IS (27521)
OCI21S121
r5(1amS811

5 1 2 '~

25

595

2>V

to

5 ~9

'"
'"
'"
'"
'"

10.95

21VIWOSI
2IV

1 07~ , J

512, ·:
101'1.,1
1024,4
3'.8
512. 8
32,8
256 , 4
2S6.4
512.J
21).18,4
204h8
1024(8
204Sx4
2048(4
2048.8

J.95
4.95

2IV

102 4,8

- - - - SPECiAL FUNCTION
MCJ.I7OP
MI.153 21t1
I.'.M5-8167r.r1

STATIC RAMS

256,4
1024,1
102401
256, 4
256.4

2!i6.4

595
695

~ 95

10 E. Oo\IIder
: ascnes
Asvnc Comm EItITt~nl
Proo Cvmm I,Q IUSAfl1l
I'I()(J Corl lm InlCltlCC IU5ARI)
PrOl1 Inlelval Tmlt!
PrOQ PcIi~n~I,,1 100 II'i'1I
l'Iog f't!r,phetall ,0 1PPiI5'.! H[
~O
Pl otl O·.~ ConUI)j!fl
28 PrOlJ Intellupl CorIlrQl
2! Pr Clll l~tetw~1 Conlrolit:r
40
.elDllle DeosIly fl lWtl'( Dls~ (;()"II
4D ~01ll1' ·Pro!ocor Scl loll Cor! 1720 Ii
40 I'lOO CRlConI'olicl
~O
Prag Kcvll(l.l!~!IJr Spl .1Y In:erlJCt
~O
Prog KcyIlOJ1(!DIS,;Lav Inler1.l~
1t Qclal l alth
18 CIoc~ Ger\eldIQf,1)r.1tf
211 Qclal&s l'ansu>'t'l
211 Dclal BIIS IIJnsce .'t! IloIt'!'ofCl
2(J Bu:sCon!rOjlfl
211 Bus AJtntel
40 8'!!'IUrm' l'I!npheralln:l'ftltc
'0 IIMOSEPROt.1I.'.PlJ
40 MPU8·B'IIEPROM\I!rSlOO oI8O-I9)
40 16KEPRDM",ml,O
68 Hogh Integral101l 16· BI r.1PU
611 H:;nlnttora lij·611.!P\J 1S.81 Da:aBIIS)

1024.1
[2SOnSI
16384<1115Ons!
1 6J8 4~1 t2OOns1
16384(1 (25Ons)
65.5J6(1 I1 SOnsI
65.536d r2OOns1
1024.1 1l00,,"
6,' 1365n5)
4096. 1 (250ns)
4096., 1200ns12107
8192.,
1200nsl
<'62, 1:4., (15I)nSI
Z52. 14~'1 t200ns\
131 01 2. 1 (25Ons1
~096 .1

102 4.~

- - - 8000/80000 SEAI ES - - - B03 1

f lllltlilft

~096 ,'
1 02 J.~
1 02 ~ ' 4

29~

,nl RAI"

1'150ns121VEPROM

1024 , 4

495
525
195
215
495
695

MPUw'1n CJOC~ 121.-111t1

W'UMhC
13 ~'H!1
A!nl)herallml'r
tiler
Ver5dl·;e lott" AdJ~~r

120011s) DRAM

102~'4
1 02 ~'A

- - - 6500/6800 /68000 SER IES- - G50?
6!1()2A
6502(1
6520
652.?
6551

r150nSllPSMt.,i
1250ns) EPROM

V/S4®

I

1355 SHOREWAY ROAD, BELMONT, CA 94002
7/85 PHONE ORDERS WELCOME - (4 15) 592-8097 - Telex: 176043

l1.1339N
LMJ.l0~5

lM340J<.12
l1.1340J<.15
l1.1J4QK.24
LI,lJ40J.5
tM340T"2
t/.\J40T· 15
tM3401·24
LF34711
L~\JJ8N

U.\J50K
lF351N
lf353rl

"
'""
'"'"
,
'"'"

tM747N
lM1~SII

'09

'95
.39

".,
'"'""
,.,'""

219

'"'"

1.35

'"'"
'""os
os
" '""
", '"."
"
'19
."
3.95

'09

'"

IB'
'95

" ,""

'"'"
."
"""
'""
89

'""
89

lrJ56!'1
lMJ58:1
ll.l.)59."
lM37011
tMJ13N
lM311N

lM361lCN
LM38Ot1
1I..081N

"'-

UA.7~C

'09

""

17,"

~ 95

" '"'"

'"

89
119
149

"",, '"'3989
", '"'19

lMJ841i
lMJ8&1·3
lMJ87r1
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APPLE*
Compatible
11+ CARDS

The JE232CM allows connection of stalldard serial RS232
printers, modem s, etc. to your VIC·20 and C·64 . A 4·pole
switch allows th e Inversion of th e 4 control lines. Com·
plete installation and operation instructions included.
• Plugs into User Po rt • Provides Standard RS 232 sign al
levels' Uses 6 sig nals (Tra nsm it, Receive, Cl ea r to Se nd,
Request to Send, Data Terminal Ready, Data Set Ready) .

The ARC·16K RAM Card allows the Apple'li and 11+ computers to expand from 48K to 64K.
Complete with inst ructions, Key : (a)

JE232CM .

The AlSO·1 is Soft-card compatible. Used with CP/ M related programs, Softwa re not
inclu ded. Key : (a, b)

5-Foot Keyboard Extension Cable for
IBM-PC and XT Computers

VOICE SYNTHESIZER
FOR COMMODORE VIC-20 AND C-64

AZSO-1 . .. . . . . . ....... .. . . . .•... . ........• • ... . . .. . . $49.95

IBM-KEC.. ... ......• .. ...... .... $9.95

Plug·ln - Talking in Minutes!

The AEB-2 allows user to program and work with standa rd EPROMs (2716. 2732 & 2764) .
Easy to use, on-board firmware. Menu contains the followi ng options: Write, Read , Copy,
Compare, Blank-Check and Monitor. Complete wi th instructions, Key : (a,b)

. .... $39.95

JE520CM . .. .. . .... . .... . $99.95

IBM-apc

16K RAM Card (Language Card)

ARC-1 6K............. . . . .. . .. .... . ............... . . $39.95

Z-80 CP/M Card

EPROM Burner Card
AEB-2 ... . ..... . . . .. . .. . . ... .. ... . . . ... . . .•.•.. .. . . $69.95

80-Column Card w/Soft Switch
MPI 5114" DISK DRIVE

. Use as a seconc disk drive' Singlesided ' Single/ double density' Fullheight drive ' 48 TPI . Documentation
included ' Weight : 3.7 Ibs .

TRS-80 MODEL I, III

Each KII comes complele WIth elghl MM5290 (UP0416/4116116K Dynamic
RAMs and documenUJ,llon lor converSIon, Model I 16K equlppcd wlln E~·
panSlon Interlace clln be e.panded 10 48K With 2 Kits. Model III' Can be
e~pantlcd Irom 16K 1
0 '18K uSIng 2 Kits. Each KII will expand computer by
t6K IncremenlS

TRS·16K3
TRS·16K4

200ns
250ns

(Model III).. . .. . . . . S6.29
(Model 1).......... S5.49

TRS-80 COLOR AND COLOR II

Easy to .nstall KIt comes complete Wllh 8 each 4164N·20 1200nsl 64K
Dynal'T'oC RAMSand documentatIon lor conversion Converts IRS-aO Coiol
Compl/iers WIth O. E, n . F and NC CrlCUtI boards 10 32K Also converts
TRS·aO C.olor Compuler II 10 64K Flex DOS 0 1 OS·9 reaUlred to ulillze
lull 64K RAM on nil compUlers

TRS·64K-2.

Parallel Card w/64K Buffer
The APC -64K is a parallel ca rd with a 64K buffer and graphic dump capabilities, Complete
wi th in structions. Key: (a ,b)

APC-64K. . : .... . . ....................... . .....• , .• $129.95

80-Column/64K RAM Card

., ,,,

Extended SO-Column/B4K RAM Card expands memory by 64K to give 128K when used
with progra ms like VisiCa lc .... Complete with instructions. Key: (b)

JES64 .......... . ... . ..... .. .. . . . .. .. .. • . . . . . . .... . $79.95
'APPLE. APPLEU.II ·~, lie. lie and MaCIntosh ale regIstered trademar ks 01APPLE Computers
"ViSICntc (S a leglstered trademalk ot V'S, Corp Inc
" ' Vide ~ (Sa registered

APPLE " Compatible
5 '14' Half-Height Disk Drive

4164's with PAL Chip to u pand from 64K to 128K)

• TRS-80 Model 100* • NEC ·OliveHi
, UsesChmon PInCh-type mCCl"lafllCs ' 143Klormal1 L'd
Siorage . 35 tracks ' Supcr Quie' . WorkSWllh Apple
Conlrollers or other compa',f)tes (ACC· I) Ilell) . Com·
plilte With conn&tor - IUS' plug Into you. contrOller
. Size 5~ ..V{ ~ I ""H x a'"O . VJt 4 lbs Key (a,bl

ADD-12 ........... .. $159.95

APPLE, '"
Compatible
5"' '' Disk Drive
& Controller
Card

ot I/ide~ Inc,

APPLE " IIc Compatible
5 '14" Halt-Height Disk Drive

. Same specs as ADD·t2 (Iell) c.ccecl
ADD-lie..n~c.O?II.ol~e~ n.e~e~~~ $169.95

APF-1
JE614

Cooling Fan with su rge protection' Key: (a,b) • . . . . • .. •• $
Numeric/ Aux , Keypad - 23 accessible functions ' Key : (b). , , ,$

EAEC-1
KHP4007
KB-A6S

Expanded Apple Enclosure Case only ' Key: (a) ....... . . $ 59.95
Switching Power Supply' Key: (a) ...... .. .... ...... $ 59.95
68-Key Apple Keyboard only · Key: lal .. . . .. ..... . . . . $ 79.95

39.95
49.95

MON-12G

12" Green Monitor wi th swivel stand' Key : (a, b & IIc) . . , • , •

JE520AP
KB-EA1

Voice Synlheslzer - Plug-In. User Ready' Key: (a,b) ..... . $119.95
Apple Keyboard and Case' Key: la) . .. , , . ........... $134.95

$ 79.95

PM1200A
PM1200M

Prometheus Internal Modem - 2 cards ' Key : (a, b)• •••. •• •
Prometheus Macintosh Ext. Modem · Key : (Macintosh)•••••

$299.95
$369.95

OPTIONS FOR ProModem 1200

~
Iiiiiiiiiiiiiii

OATASHIELO-

MODEl 75
MODEL 100

~~:~~~~ ~~:~~~~:~;A ~~~::t~:~r.~~~~~~'H ~~g~: i~~:~~

:~

, Idea l for disk drive needs of CRT terminals, microcomputers and
video games' Inpul: 115/230VAC, 50/60Hz • Output: + 5V @ 5A,

,..'1Ii
,

lWi

el,m,n~el!!1}g~5P~r~'~~l~oto be1010It can domage vourequlpmentor causc data

loss. 6·month warlanly. Po~r dissipation (100
mIcroseconds): 2,000,000 wans
OESCRIPT10N
PflICE
4 Sockets, On/Off Switch.
. .. $49.95
6 Sockets. Super Filters,
Low Vol tage Ala rm. , .

I

I-----=-= --t--- - - -- - - - - - - - --------'---I
Iii

PROTECT YOURSELF. ..

. Input: 105- 125/2 10·250VAC @ 47·63Hz • Line reg ulation:
:::: 0.05% • Three mounting surfaces' Overvoltage protection' UL
recognized' CSA certified
Part No.
Output
Siu
Weight
Price

• .' .'
:;..-'

- '. .

$169.95

IBM PC AT

IBM PCXT Equivalent
130 Watt Power Supply

~

+ t2V @ 1.8A. + 12V @ 2A, - 12V @O.SA . UL recognized' CSA
certi fied , Size : 73.i"L x 6-3/16'W x 1 ¥S"H • Weight: 2 Ibs,

MRM 174KF.. .. . .. . . ... .. .. .... $49.95
• Microproces sor, mi ni-computer, terminal, med ical eq ui pment and
process control applications' Input: 90- 130VAC, 47·440Hz' Out-

~~

pul : +SVOC @ SA. - 5VOC @ 1A; + 12VOC @ 1A, - 12VOC @ 1A

m'_ 1A

B
-"

KEPCOfTDK 4-0UTPUT SWITCHING POWER SUPPLY

4-CHANNEL SWITCHING POWER SUPPLY

~# . . #

7//

• Lin e regulations: :!:0.2% ' Ripple: 30mV Pop • Load regulation :
= 1% • Overcurrent protection' Adj: SV main output ± 10% • Size :
H8 'Wx4-1S/16"H' Weight: 1\2Ibs,

~

UPGRADE YOUR PC!
, Input : 11 OV @60Hz' Qulput: +5VOC @15A, - 5VOC @
O.SA, + 12VOC @4.2A,-12VOC@0.SA · Plug compatible
connectors' Fils into IBM PC . Weight: 6 Ibs.

IBM-PS . .. ........ . .. ... $159.95

Prometheus Modems

The ProModem 1200B/BS is a 1200/3 00 baud modem
card which plugs into IBM PC and Xl Provides a third
se rial Comport. Two versions available: 1200B (withou t
software) and 1200BS (wi th softwa re). The PM1200BS
is supplied with powerful MITE commun ications software
from Mycroft labs,

PM1200B
PM1200BS

6~iI "Lx

FCS-604A .. . .. ... ..... ..... ... $69.95

Documentation
Included
RFD4S0
FD55B
SA455
TM100-2

Jameco
ELECTRONICS

1355 SHOREWAY ROAD, BELMONT, CA 94002
7185
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PHONE ORDERS WELCOME - (415) 592-8097 - Telex: 176043

(Remex 5~ " OS lull-hI.) . ... . $ 99.95
ITeac 511" OS hail-hI.) ... . . . $139.95
IShugart 511 " OS hail-hI.) .• .. $139.95
ITandon 5\\ " OS lull-hI.) . . . . . $159.95

5%" DISK DRIVE ENCLOSURES

Complete wi th power supply, switch, power
cord, fu seholder and connectors
DDE-1 FH (Houses 1 full-hI. 5', · drive). _ ••• , $69.95
DDE-2HH (Houses 2 ,,-hI. 51~ " drives) • . _ ••. $79.95

Mitsumi 54-Key
Un encoded
All-Purpose
Keyboard
• SPST keyswitches • 20 pin ribbon cable conn ection
• Low profile keys ' Features: cu rsor controls, control.
caps (lock) , function. enter and shift keys ' Color (keycaps): grey' Weight: 1 lb . • Pinout incl. • Size : 13\'a"L x
4 \~'W x :t4"H

K854 . ... .•• .. ••...... . . .. • .. . . $14.95

~~L fM.IJll
· 7 -bit para ll el ASCII· Full Uppe r Case, Full Lower Case
except I, m, n, 0 and p,' Cu rsor keypad' SPST mechani·
cal keyswilches • 26-pi n header connector' Color: white
• Size : 18"L x 6\~ ' W x 1\~" H • Spec in cluded
KBS201 . ..... (1700B ..ilBblej • •.•••• $29,95

UV-EPROM ERASER
8 Chips - 21 Minutes

I
11 Chip - 15 Minutes 1

M.1t Old" EhlCIIDnlcs ,Worldwld.

'---=--=----

(without Software) ... . . . $239.95
(with MtTE Software) . . . . . $274.95

. U6es Shugart SA390 mechanics' t43K lormaned
slorage ' Coiol matches Apple CompUlel ' Wolks wilh
IIlm!e Coniioiler or Olher Applo·compatibie conlrollers
(,\CC· 11 'Completo wilh conncclor - iust plug into
YOUI dIsk controller card . 35 Iracks ' Siz~. 6'W x
311 "H x 8·9/16"0' 'NI, 01 \, Ibs Key: (a,b1
ADD-514 101" 0,,,, ). , • .• • $149.95
ACC-1 (ConlroliorCa/d) , •••• $ 49.95

Additional Apple* Compatible Products

PM-Special

IBM64K (Nine 200ns 64K RAMs) ... . . ... $19.95

ASSC-P... . ...... . .... . .. .. . . . . . .. . .. . . . . . .... ... . . $99.95

(Convert. the Model IV Irom 16K 10 64K or will uPllfld Ihe Model 4P lrom
64KIO 128K)

Uncl. Oplton*rocessol,
~~~~~~oe7icaO?sPlaYI •..• '

IBM PC, PC XT and Compatibles

The ASSC-P is a serial ca rd with a printer mode. II ge nerates sta ndard RS-232C signals
and is simil ar to the Apple' Supe r Serial Card . Co mplete with Instructions, Key: !a,b)

TRS-64K2PAL (M odel IV only) . . . .. . .... $38.95

PM -COM (Pl"oCom Commufllcation Softwarel., .. , .... $79.95
Please SpecIfy Operatong System
PM-OP
10Ptlons Pl"ocesso/l ..
$79.95
PMO-16K (Opilons Processor Memory - 16KI..
. $ 4.50
PMO-32 K IOPhons Pfocessol Memory - 32K) ..
$ 9.00
PMO-64K IOchons Pfocessor Memory - 64KI..
. ... $18.00
PM-ALP IAlchanumeflc O,sclay)• .
. . S79.95

MEMORY EXPANSION KITS

IBM128K (Nine 250ns 128K RAMs) .... $133.95

TRS·64K-2.......... .

PM1200 AS-232 Stand·Alone Unlt. .. .. . $319.95

$14.95
$15.25

The IBM64K Kit wolt Increase memory In 64K Dyte Increments, The KIllS SImple
to inslall- just (nsert Ine 9 • 64K RAM chlCs Inlhe orovided sockets and set
the 2 groups 01 SWItches, ConverSion documentatIon Ineluded

Super Serial Card

TRS-80 MODEL IV & 4P

Th e ProModem '" is a Bell 2 12A (300/ 1200 baud) in telligent stand-aton e modem ' Full featured expanda ble
modem . Standard features include Auto Answer and
Aut o Dia l, Help Commands, Programmab le In tellig ent
Dialing, Touch Tone '" & Pulse Dialing and More ' Hayes
command set co mpatible plu s an additiona l extended
command set · Shown w/alphanume ri c display opt ion.

(OB25 Male to OB25 Male) , , , • , •
(OB2 5Male 10 OB25 Female). , • , •

ASO-C.... . . .. . .. . .. . ...... . ........... . . . . .... .. • . $74.95

. .. .... S17.95

'ALSO COMPATIBLE WITH NEC pe·8201A AND OLiVETII Ml0
Easy to onslall onodule plugs righl lnto the socket increasong memory on 8K
Inc/Cments Coml)lele WIth mOdule and documentat,on for converSIon
Ml00aK (TRS·80 Model 100 Expansionj ... " .•.. $49.95
NEC8KR (NEC PC·820 1A & Otivetti Ml 0}PlesseSpeciry 549.95

MMS-2206
MFS-2206

Each kIt comes complete WIth nine t 28K dynamic RAMs and documentatoon
for conversion,

Easy 10,nSIOIl Kit comescomple~ With a ea 4164N·20(200nsI64K Oynam ic:
RAMs and conversIon documentallon Converts IRS·80 Model IV computers
Irom 161< to 64K. Also e~ pa nd s Model 4P from 64K 10 128K

(8·

$19.95

The ASO-C is an SO-column card designed for the Apple· II and 11 + computers. The ca rd is
equipped with a soft switch which allows easy hookup for any monitor, Th e ASO-C also
featu res inverse video capabilities. Thi s ca rd is si milar to the Videx '" SO column card,
Co mpl ete with in structions. Key: (a)

. $89.95 or 2 for $159.95

EXPAND TRS-80 MEMORY

(OB25 Male 10 Centronb 36·pln Male) •.••

6-Foot Serial Printer/Modem Cable

Erases all EPROMs, Erases up \0 8 chips within 21 minutes (\ Chip
In 15 minutes). Mair}tainsconstant ClCposuredistance ol one Inch ,
Special conductive foam finer elimlnales Sialic build·up, Buill·in
safely lock 10 prevent UV exposure, Compact - only 9.00'1.. lC
3.70'W lC 2,60"H , Complete with holding tray for 8 chips.

DE-4

UV-EPROM Eraser•• ••• • $74.95
UVS-11EL Replacement Bulb . ........ $16.95
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CALL TOLL FREE
PRINTERS
Anadex

1·800·528·1054

... Can

All Models

Brother
HR IO wl Traclors
TWIRw rlfer S
HR- 15X L
HR·25
HR·35

. .. 5238
... 5818
.5345
5599
5809

Canon
.Cai.

lBP-SAI

C - Itoh
A-IO-30 ..
F-ID Para ll el or Serial
55 CPS Sena l or Parallel
6510 Parallel (Prowril er)

8510SP
85 10SCP
85 10 BPI

. 5469
. 5869
. 51035
. 5295
5385
.. 5465
5315

Citizen
5284
5414
5414
5544

MSP· IQ
MSP-15

MSP·20
MSP·25

Comrex
5364
Can
Can

CR·2E
CR-4

420
Daisylaser

.Can

PRIO I

Datasouth
05180
05220
os·pP;;!
OS-PPil2

51089
51315
5449
5635

Diablo
0-25
630 API

630 ECS
630 ECS/ IBM
O ther Printer Models

Epson All Pru'ller Models

5555
51484
51669
51669
Can
Can

Inforunner
5244
5499
5299

Rlleman w/Trac lor
Alleman 15
Alleman Blue w / Traclor

Juki
Ca n
5199
Call
Can

5500

6000
6100
6300
NEC
20 10.2015, 2030.2050
3510, 3515, 3530.3550
8810, 88 15, 8830. B850

P2. P3 .

. 5629
51009
. 51399
Can

Okidata A ll Prrnler Models
Panasonic
1091
1092 .

1093
KXP3151

.. 5259
5349
5519
5459

Siemens
. C a ll

Ca ll

Star Micronics AII P"nl e, Models

Can

Silver Reed

Toshiba P1340 Parallel or Serial
P351 Parallel or Serial .

5235
5279
5399
5699
. 5544
.51155

MONITORS
Amdek All Monilo" .
Princeton Graphic HX· 12
Sanyo cRT-36
Taxan
121 Green
122 Amber
420RGB
425 RGB/Green .

440

Crosstalk 16
. . $95
DBase 11/ . .
. $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

Compact. Convenient.
Personal. Wllh the e.clusive
Ca non cartridge copying

;:;~el~~:~::.I Y $51 9

~
""

- -

,

.

~

. ' '-:''::;::''

C_nonPC.. 20
Ca nonPC- 25

.

-

Reduction and enlargemen t
comes to Personal Carl ridge
copyi ng . M ake copies up 10 legal

Compact, ye l ellicienl for any
business. Wllh the e.cluslve
Ca non cartridge copying
system. Plus automaUc paper

:~z:t;o:~~~~n:!~'1

:::~~ :~~~: $ 7 49

5979

We do not

MODEMS

COMPUTERS

DISKETTES

Anchor. Automation

NEC

Maxell MD· I (Oly 100)

Anchor Express
MarkX l1

5269
5239

Sma rl modem 300 Baud
Smarlmodem 1200 Baud
Smarlmodem 12008 (IBM)
Smart modem 2400 Baud
Mlcromodem liE (Apple)

Hayes

5129
5379
5324
5609
5 129

Novation Smarl Cat Plus

5315

Prometheus All Models
Racal-Vadic All Models
US Robotics Passwo,d 1200

Zenith

5209

5259

Hercules Colo< C"d

5145
5295

Five Pak

Quadram Ouadboa,d EX Ok
E·Ram 80
Ouadli nk

5259
5159
5219
589
5329

Tee Mar
GraphiCS Master
126K DynamiC Memory
256K DynamiC Memory
Captain 128K
Caplaln 256K

5449
5225
S299
5299
5399

5315
Can
Can
. 51859
Ca n
Ca n

Wyse

Can

AST Six Pack Plus

Paradise Modular GraphiC 06·1

Sanyo MBC-775 Po'lable
MBC-555 Ser ies .
MBC·885

Ca n

BOARDS
GraphiC Card

PC-8201 Computer
PC·840 1A
8201 & 8401 Accessori es

Wyse PC Dual
Wyse pc 10 Meg

Can

PT 188 InkJel
PT 189 'nkje t

EXP40Q Paral le l
EXP500 Parallel or Senal
EXP550 Para llel or Ser ial
EXP770 Parallel or Serial

IBMPe
and 100% Compatibles

Can
Can
5ave 25%
5ave 25%
5ave 25%
Save 25%
Save 25%

Z· 150 Single Drive
Z·150 Dual Drive
Z·I50W / IO Megabyte
Z·160 Single Dflve
Z·160 Dual Drive

KEYBOARDS
KeytronicS 5151
5 151 Jr

5179
5179

VIDEO TERMINALS
Altos Smart I I

5769

Qume
OVT Green 101
OVT Amher 101

5294
5314

Wyse 50
75

5429
5565
Ca n
5469
5599
Can

Wyse85

Zenith z-22
Z-29
Z·49

M D-2 (O l y 100)

5149
51B9

Nashua
SIS DID (Oty 100)
DI S DID (Oty 100)

5125
5135

PLOTTERS
Enter Sweel-P600
EpSOn HI-BO

5780
Can

DISK DRIVES
Alpha Omega Tu,bo 10
Turbo 20
Turbo 30

Haba Habadlsk for Maclnlosh
Iomega Bernou lh Box for IBM

5689
51019
51379
5329

10 Megabyte
20 Megabyl e
20 Megabyte Plus
5 Megabyte tor Mac Intosh

51799
52499
52660
51335

Rana Ehle l

5179
5339
5405
51080
569
5175

Eli l e II
Elite III
Elite 10H/Appie
Controller (W/ Dnve Only)
1000 W/ DOS lor Atan

Tallgrass TG-3020
TG·3 135
TG-4060
Controll er .

52289
53689
51469
5119

.. .. Can
5479
5149
5125
.. 5 134
.. 5399
.. S410
'. 5549

2222 E.lndian School Rd.
Phoenix, Arizona 85016
Inquiry 10 1 fo r MS-DOS p roducts. Inq uiry 102 for all others .

Zenith
ZVM -122 Ambe r .
ZV M -123 Green
ZVM- 124 .
ZVM-I30
ZVM·133Color/ RG B
ZVM-135 Color/ RGB W/ Audio ..
ZVM136

595
. .. 589
.5129
.. .. Can
.. 5410
. 5459
. 5575

Store Hours: Mon-Fri 10-5:30 Saturday 9-1
Order Line Hours: Mon-Fri 8:30-5:30 Saturday 9-1
Pnces rellect 3% to 5% cash discount Product shipped in lactory cartons with ma nufacturer's warranty. Please add $9 .00 per order for UPS ground shipping .
Orders 10 Ibs. and under you pay lor ground service. receive air service at no ex i ra charge. Available on orders 11 -20 ibs. $ 15 for air service. Orders 2 1-30 Ibs .
$20 l or air service. Prices & availability subject to change without notice. Send cashier's check or m oney order. . .all other checks will delay shipping two weeks.
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MaxThink
An outline
processor
that has
its own
programming
language
BY WILLIAM HERSHEY

William Hershey is a systems
engineer with a B.S. in engineering
from Princeton and an M.A. in
computer and communication
sciences from the University of
Michigan . He is also an instructor
in computer literacy at the
University of Maryland's University
College. You can contact him at
MITRE Corp. 1820 Dolly
Madison Blvd .. Mclean. VA
22102.

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
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 ThinkTank and the outlining features in
Framework (see references I to 3) . In this
review I'll focus on MaxThink and use ThinkThnk 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
another in the outline is easy. The biggest
differences between MaxThink and the
Framework and ThinkTank programs are in
the restructuri ng com mands. Framework's
commands for restructuring are consistent
and easy to use. ThinkTank's are less so.
MaxThink best addresses the restructuring
of outlines by simplifying common sequences of Move commands and offering
several ways of executing them.

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 ThinkTank'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
(TPL) that lets you write executable programs for handling outlines. (Framework has
a programming language, but ThinkTank
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 presentatioli\.
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 ThinkTank
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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MaxThink's display of a list hierarchy the end of a line, the text wraps to the
the screen's _bottom four lines. Your
next line as it would in most word prodocument occupies the rest of the is slightly different from the methods
cessors. The second and succeeding
screen. MaxThink encourages you to used in Thinl<Iank and Framework.
develop an outline as a hierarchy of These programs maintain an outline . lines become the "annotation."
You can thus format a topic either
lists. Each item in a list is called a view of your headings (topics) on the
as a section heading or simply as the
"topic: ' and MaXThink numbers them screen and let you expand any headfirst line of a paragraph. I've found this
sequentially for you. The screen dis- ing in the outline to any deeper level.
flexibility especially helpful in the inplays a single "parent" topic at the top (Framework also offers a frame-based
and an indented list of its direct view of the document's hierarchy.) tegration stage when I'm transforming
an outline to a series of paragraphs.
descendants below. You use the up- Like MaXThink, the other programs let
Thinl<Iank and Framework maintain
and down-arrow keys to move a selec- you view any outline level as a list of
headings, but you might need several
outline headings and the paragraphs
tion arrow from one topic to another.
Highlighted or underlined topic
steps to collapse or expand parts of
beneath them as independent entinumbers indicate the existence of the outline to show the desired list
ties. With these programs it is more
awkward to retain some headings to
deeper levels, as do Thinl<Iank's plus without subheadings. MaxThink mainserve as formal section headings and
signs or Framework's triangular flags. tains the list format automatically. An
replace others with paragraphs.
By pressing the right-arrow key you improved version of MaXThink, which
can zoom in on a selected topic with the publisher says will be available by
The F2 function key toggles beits subtopics. Conversely, the left- the time you read this, will use a functween two views of a given list of
arrow key takes you to the outline's tion key to toggle between list and
topics. You can look at the topics
next higher level. Again a parent topic outline views of a document.
alone, each of which could be a secwill appear at the top of the screen
MaxThink offers you a great deal of tion heading or the first line of a
followed by an indented list of its · flexibility in the ways you can use paragraph (see photo I). The alternate
topics. At the highest level. the "root"
topics. A topic can be one word or view shows the annotations along
topic (i.e., the outline's title) appears. several lines long. When you reach
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. I
quickly made some adjustments to
add variety.
BRAINSTORMING

Photo I: A sample list of topics in Maxrhink. A topic can be a heading or the
first line of a paragraph . In this case topic 2 is a section heading and its subtopics (2.1.
2.2, etc.) are the first lines of paragraphs. The word HEAD at the bottom left comer of
the screen indicates that only the first lines of topics are displayed. The F2 key toggles
between this display and tne one in pnoto 2 snowing full paragraphs. Highlignted topic
numbers indicate tnat subtopics exist. At tne bottom of tne screen is Maxrhink"s main
menu. Other information at tne bottom includes the amount of memory remaining, the
filename, and the "path"' designation for locating the topic targeted by the topic-selection
arrow.
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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. ThinkThnk"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
cQrrect 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 MaXfhink paragraphs. Each contains a topic, or first line, followed by
an annotation, which in this case is the remainder of the paragraph. This display was
obtained by pressing function key F2. Also note that the edit mode has been selected from
the main menu. The edit menu appears at the bottom, and a cumbersome Insert command is
necessary before you can enter text at the cursor position.

Photo 3: Binsort is one of the Brainstorm commands that make it easy to restructure

MaxThink outlines. Binsorting is the manual process of assigning topics to groups or bins.
You designate any number of bin topics (in this case two), and MaXfhink inserts the Binsort
separator line beneath them . You then point to each of the other topics and type the number
of the bin where you want to put it as a subtopic. You could accomplish the same result
with the Move command but not as quickly.

(continu ed)
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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 5V4-inch floppy disk

Computer
IBM PC (or compatible) with 256K bytes,
one drive, PC-DOS 2.0
(Macintosh and CPIM 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
$59.95

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 ThinkTank 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 1I1C. 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 Ma xThink menus. When put into the format required for TPL. the commands
are said to be in Max Mode 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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a comparison
against two other
popular outline
processors, MaxThink
ranks highest on the
most important features.

ties. MaXfhink 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. TPLs menu-handling commands are nice, but the language has
no arithmetic capabilities, and tests
tor 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.

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 MaXfhink 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 MaXfhink'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 TPLs
features. One thing is clear, however:
it is a macro language, not a full programming language. The manual says
that you can program MaXfhink to
provide advice, information, or
customized help for applications that
require listing and outlining capabili-

DOCUMENTATION AND SUPPORT

The MaXfhink 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

Thble I ranks MaXfhink against the
two other popular outline processors.

Thble 1: Ratings of three outline processors and the convenience of their outline-

processing commands. The highest rating is a 1; the lowest is a 3.
MaxThink

Framework

ThinkTank

1
1
3

2

3
3
2
3
3

Summary Feature
Restructuring
Viewing
Editing
Formatting
Manipulating files
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2
2

2

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. MaXfhink 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
MaXfhink 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 MaXfhink 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.
MaXfhink'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 MaXfhink. The
publisher seems eager to provide a
quality product and the support to go
with it. The price of MaXfhink is one
indication of his sincerity; for $59 .95
you can't go wrong. _
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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.
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3336 Ricbmol1d Ave. , Suite 200 Houston, 7/!.\'CIS 77098

1-800-922-9049

(In Texas, call 713/523-8422)

Cbecks, MasterCard, 1'/£4, American E~1Jress accepted Sbippirtg & bandling not ineluded.
tn 7IJ.\'CIS add sales tax. tntel'11a/'l orders add $30.
7ltrbo PasCt11 is a trademark ofBorland tnternatiollal,
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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, th is 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 (RJI I) telephone cable.
Unlike most other modems, which have a
female DB-25 connector for the RS-232C
connection, the Anchor has a I-foot ribbon
cable, on the end of which is a male DB-2 5
connector. You can plug this connector
directly into the female DB-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 RS-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 Soutn
Carolina Ave.. Wasnington, 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 II 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 LEDs (light-emitting diodes) on
the panel. and no DIP (dual in-line package)
switches. The only one of the LEDs that I
miss is OH (off hook) . Both products have
the HS (high speed) and CD (carrier detect)
indicators. Where the Hayes has separate
lights for send and receive data, the Mark
XII uses one for both (SD/RD).
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
ASCI I (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 (8ell 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 81/2 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: l€rminal
Apple with File Transfer" by Tom
Gabriele. June 1982 BYTE. page 410).
BLAST on the Apple and the Pc. and
PC.:ralk, 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-
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One Board ...
One Family

The Anchor's low

At the hea rt o f every Stri de 400 Seri es microco mputer. fro m the noppy-based 420 to the
448M byte 460, is an iden ti cal CPU boa rd. This
guarantees co mpa ti bi li ty throughout the
entire prod uct fa mil y, And it mea ns, ou r CPU
boa rd was d esigned with sta nda rd features
that are either options or si mply unavai lable on oth er microcomputers:

o 68000 microprocessor
(1 0 M Hz with no wa it states )

o VMEbus
o 256K bytes RAM
o 5111" 640K byte noppy
o Battery-backed rea l time cl ock
o 4KCMOS RAM

o

o Four RS- 232C serial ports
(Stri de mu lti user BIOS)
o Centro nics bi-d irecti o nal para llel port
Omninet Loca l Area Network(Liaison LAN softwa re)

With this basic design, Stride is able to explore the fu ll range of 68000 applicatio ns fro m an ad va nced mul tiuser, mu lti tasking BIOS to built-in )ocal area
networking, No o th er microcom puter offers th e nexib ili ty to ru n ove r a dozen
d iffe rent operating systems and more than 30 languages/Compilers
The basic design is backed by a rich optio n list:
0 12 M Hz 68000 processor 0 VMEbus (Euroca rd) cage 0 Low cost. high
speed graphi cs 0 NOD T" cursor co ntrol 0 12M bytes of RAM 0 448M bytes
of hard d isk storage 02 2 seri al ports 0 Floa ting point processor (NS I608 1)
o Cartrid ge strea ming tape backup 0 Memory Ma nage ment Un it

CBASIC

Modula~2

Pascal FORTRAN

RM/COsLiSp
UNIX SystemV
p-Systexn

c:p/MseK
All this, and still th e best price/
performance ra ti os in
the industry: fro m
52900 to ove r
560,000 But it
begins with
the powerful Stride
CPU boa rd , a sta ndard
fea ture o f every 400 seri es system,
It's what we ca ll " Performance By Design:'
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Formerly Sage Computer

For more informati on on Stride or
the loca tion of the nea rest Stride
Dealer ca ll or write us today, We'll
also send you a free copy o f o ur
32 page product ca ta log,
Corporate O ffi ces:
4905 Energy Way
Reno, NV 89502
1702)322-6868
Regio nal Offices:
Bosto n: 1617) 229-6868
Dalla s: (2 14)392 -7070

Inquiry 342

power-consumption
design contributes to
long-term reliability.
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 CD 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,
CONCWSIONS

The Mark XII'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 XII's lack
of LEOs, DIP switches, and registers
doesn't matter. The provision of two
RJlI jacks and the male DB-25 on I
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 RJ 12/13 capability or the
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, _

" ..it is impossible to lead in the
development of new technology
when your entire system design
is dedicated to following:'
ITftis is ol1e of a series of desigl1 pftilosoplty
discussiol1 S will, Rod Co/elJlan. Presidenl of
Siride Micro'" fonl1eriy Sage COll1pulerl

RC: In the rush to gain instant
marketshare. the concept o f good
microcomputer system design
has been forgotten by ma ny man-

that made the product more reasonable and allowed th e PC to
domina te the ma rket
Likewise, the success of the
hard d isk model is more a credit
to the innovators and secondsource vendors who fi rst provided
Wi nchester disk add-ons. The XT is
a tri b ute to independent ingenuity.
not any system design work by IBM
in Boca Raton.
Of course, the pure imi tators
are th e worst Some compan ies
would have you believe that system
design is detemnining wh ich versio n o f Appl e or IBM to clone. The
perverSion here is that it is impossible to lead in the development
of new techno logy when your entire
system design is dedicated to
fo llowing.

system design
should never be
unduly biased by fear
of incompatibility."
no

0

0

contro l device. Today we o ffer
it as a d evelopment prod uct to
innova tive software engineers.
tomorrow its potentia l is unlimited.
Th e poin t here is that. whether
it's the NOD individually or our system design in general. ·we seek the
best solutions, whether they're
standard o r not The goa l is providing the best answer. no t just the
usual answer. Maybe the philosophy is best summarized in Strides
tagline:" Perfomnance By Design'M"

0: How wou ld you change that?

ufactu rers. The worst abuses are
among those who th ink that system design is decid ing what color
to pa int your PC clone.

0 : So you're refening to the
compa ti bles?

RC: They' re the worst o ffenders.
but lack of attentio n to system
design is present at all levels. The
IBM'" PC itself. as fi rst designed
and introduced in 198 1. was a fa ilure.
They sold relatively few of their
origina l cassette-based systems.
It was the Roppy diskette option

Inquiry 343

RC: Current practices aside. the
correct way to approach design is
to first defi ne the problem or market need. Standards should be followed wherever possib le. However,
if tech no logy is signi fican tly advanced , the system design shou ld
never be und uly b iased by fea r
o f incompa tibi lity.
0 : Where d id that lead?
Our work o n the NOD'Mcursor
control device is a good exa mple
o f th is th eory in practice. In looking RC: It allowed o ur engineers to
be crea ti ve. We examined human
at the mo use as a method of
factors such as what muscle gro ups
d irecting cursor movement. we
have the fi nest contro l and the
recognized the problems of
general aversio n to having any
having to remove the hands fro m
wires attached to ones body.
the keyboard and the requ ireThen we ma tched those ob jectives
ment of having additio na l clea r
aga inst ava ilable techno logy. and
desk area.
o ur answer was something tota lly
This design began with the
generali zation of "what are we try- d ifferent: a cursor control system
that tracks head movement using
ing to do?" instead of looking for
light rays It's similar to the techmo use re-designs or spinoffs like
nology of a television remote
" foot mice:'

Formerly Sage Computer

For mo re informatio n on Stride or
the locati o n of the nea rest Stri de
Dealer ca ll or wri te us today. We' ll
also send you a free copy of ou r
32 page prod uct cata log.
Co rporate Offices:
4905 Energy Way
Reno, NV 89502
(702 ) 322 -6868
Regio nal Offi ces:
Bosto n (617) 229-6868
Dallas: (214) 392-7070

IBM PC and XT are trademarks of
Intemational Business Machines Corp.
Stride. NOD. and" Perfo nma nce By
Design" are trad ema rks o f Stride Micro.
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taminute?
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The fo1 ks who make very rncldern persoYla 1 cc.mputers wOllld h ave yell! a ccept

a very o ld fashioY"led
frclrn them, too.

Namely that you sho uld buy everything else

idea~

Including their printers .
But IBM

CIWYle r s

everywhere are finding that while the IBM PC may be the

r ight tool for thei r

bus iness, the" idea l tool for putting their

bllsiness on paper i s the all new Micro liYle 1'32 from Okidata.

Arid it

isn't taking them I onq to find out.
First there's speed.

The Microline 192 is twice as fas t as the IBM

Graphics Printer. But IBM PC owners are findir)g sarnD other very
re markable featllre s abcll.It the Micrc,IiYle 192 that the Graphics Pr iYlter
doasYI' t

h ave.

•

•
•

PR ItHER COMPAR I S' (lt~

•

~lL

192

~

IBM GRAPHICS PTR

QM.Q.8.I8.

IJ;<.!!!

SPEED
CORRESPONDENCE QUALITY
FREE FONT SOFTWARE
BIDIRECTIONAL GRAPHICS
MENU SELECT MODE
CUT SHEET FEEDER
WIDE CARRIAGE MODEL

160 CPS
YES
YES
YES
YES
OPTIONAL
YES (ML-l'33 $6'39)

80 CPS
NO
NO
NO
NO
NO
NO

WARRANT Y
WEIGHT
SUGGESTED LIST PRICE

1 FULL YEAR
'3 LBS
$499

90 DAYS
13 LBS
$449

Oh,

one either cornparisoYI we.rth re peating.
In the miYlu te S\nd ten
secorlds it took the Microline 192 to print what YOll 've just re ad,
the IBM Graphics Printer wCluldY'I't have tClld half the story.

OKIDATA, an OKI AMERICA company

~

---

.... ~-

--

01,1 DXfi\
•

,

~"

p

That's about all it takes to discover
why Ohidata's new printer

beats the IBArGraphics Printer.

The folks who make very modern personal computers would have you accept.
a ve..-y old fashioned idea.
Namel y tl:lat yOu " hould buy eve..-ything else
from them, too.
In cluding their print~rs.

But IBM owners everywhe..-e a..-e 'finding that while the IBM PC may be the
..-ight tool 'fo..- th'ei..- business, the ideal tool for putting their
bllsiness on paper is the .all new Microline 192 from Okidata.
And it
isn't taking them long to find out.
Fi ..-st the"e 's speed.
The Microl i n E! 192 i" twi ce a's ilast as the IBM
Graphics Printe..-. But IBM PC owners are finding some othe..- ve..-y
..-emarkable features a bout the Microline 192 that the Graptjic13 Printer
doesn "t have.

PRINTER CmlPARISOH

/
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HOW TO BUY SOFTWARE
WHEN ALL THE ADS
LOOK THE SAME.
W

We never charge extra for
Our National Accounts Pro6
2
• credit card purchases, nor
• gram offers volume disdo we process for payment until
counts and valuable services to

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:

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
SOO-SOFTWARE!
We'll match our com• petitors' prices on most
products. We never cut service.

3

4

800-S0FTWARE is one of
• 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.

1

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:
Word. tar 2000/2000 Plu.
CALL

PFS File/Gr1h/Write
$8

Okldata 92/93

R8o.. 4000

Su~erCale 2/3

Hereule. Color/Gra/hie Card

591$195

$259
SOFTWARE
BORLAND SOFTWARE"
Sidekick
Turbo Pascal/BOBl
BOURBAKI" lOir
DECISION RESoURCES®
Chartmaster
Signmaster
DIGITAL RESEARCH'·
FOX & GElLER"
FUNK SOFTWARE" Sideways
HARVARD SOFTWARE"
Harvard Project Manager
IMSI" PC Paintbrush
LATTICE C·CoMPILER"
L1FETREE'· Volkswriter Oeluxe
MICROPRO'"
WordStar
WordStar 2000/2000 Plus
WordStar Pro Package/P.P. Plus
InfoStar
All Other Products

MICRORIM'· RBase 4000
MICROSOFT'"
Multiplan
Fortran
All Other Products
MICROSTUF" Crosstalk
MULTIMATE '·
ROSESOFT" Pro Kay
SOFTWARE PUBLISHERS'·
PFS File/Graph/Write
PFS Report
SORCIM/IUS"
SuperCalc 2/3
EasyWriter II System
IUS Easy Busine ss Accounting
Super Project
All Other ProduclS

CALL
$49 /$15
$ 19
$249
$189
CALL
CALL
$ 49
$2B9
$ 99
$359
$119

Ep.on Printers
CALL

$3991$649

IUS Accounting
$2991mod.

$199/$32
$259
$125
$269
CALL
$ 95
$255
$ 99
$ B4
$ 15
$159 /$195
$185
$299 /mod.
$209
CALL

$209
CALL
$259/$359
CALL
CAll

HARDWARE, ETC
AMDEK" Monitors
ASY'· Products
ATI '· & COEX" TRAINING
COoE·A·PHoNE Tel·A·Modem
EPSON" PRINTERS
FX 80, FX 100 & LO 1500
HAYES"
Smart modems 1200/1200B
HERCULES"
Color Card
Graphic Card
MAXEU" & MEMOREX" DISKETTES
MEMORY CHIPS
OKIDATA" PRINTERS
921BM
931BM
PRINCETON GRAPHICS" MONITORS
QUAORAM"
WESTERN UNION EASY LINK'"

CALL
CALL
CALL
$419
CALL
CALL
$199
$325
CALL
CAll
$399
$649
CALL
CALL
FREE

WE ALSO CARRY HUNDREDS OF OTHER PRODUCTS FOR THE IBM·PC®
AND COMPATIBLES, MACINTOSH®, APPLE II®AND CP/M®!
f&]SOO-SOFTWARE , INC .
•

940 Dwight Way
Berkeley, CA 94710

(r

D Dealer inquiries welcome.

DQ
•• , .." l ..
,,".," Program.
.~".""",".'" ".,
Nationa
Accounts
D Purchase orders accepted . Plea s e ca ll us

W

~8OO-SOFTWARE) D~!~:f.~~i:c:;·,··,,,· o..m'." ..

. . Inquiry 8

To order call toll-free:
© Copy ri ght 1985. 800-Softwa re, Inc.

800·227·4587 OR 415-644-3611

O We do not add surc harge for credit ca rd
purchases.
D Prices may change . Abo\'e prices a re (or

D:~::;~;ti:ndal:~ie~~~:i~ome:

TELEX #751743 800 SOFTWARE UD.
D AII returnable product s subject t o a minor res tocking charge .

R·E·V·I-E·W . F·E·E·D·B·A·C·K

MODULA-2/86
We would like to clarify some important
points regarding the review of LDgitech's
Modula-2/86 by Kevin Bowyer (February,
page 311).
Three months prior to the review's publication, LDgitech 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.EXEl with a .LDD file
to produce one D05-executable file (.EXEl
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.

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 . To activate prompting, users type /
Prompt and Enter. Once EasyLink users
become familiar with the system, they can
bypass prompting.
1Wo-hour express-document delivery is
available for $20 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

Miller Communications
Boston, MA

CALE

Logitech
Redwood City. CA

JANUS/ADA
EASvLINK AND Mel MAIL
We believe that Wayne Rash's review of
EasyLink and MCI Mail (Feburary, page
317) contai ned 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

The review o f Janus/Ada by Mark J. Welch
(February, page 2951 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 ,
1.5.1. 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 1.5.1;
function calls have been updated to match
the current Ada standard .
The new version also comes with an
Ada-standard (subsetl 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 1.5 ,1. The BYTE primenumber benchmark (as a subprogram, not
a package) now runs in 18.44 seconds on
an IBM PC XT. 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
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•
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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
S99.95. The D-Pak. which includes the
C-Pak. the tools. and the full set of
libraries. is now priced at S900. The S-Pak.
whi ch includes the D-Pak. our Pastran
Pascal-to-Ada translator. and the source
code to the libraries. is S1500. 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
compiler'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 Janus/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 Fibonacci benchmark
in Janus/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, Janus/Ada is a
bargain and a must for hobbyists trying
to learn Ada.
- MARK

J.

WELCH

Staff Writer
ALTOS 586
1 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 Work net. 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. NJ

ATARI800XL
1was pleased to see Jon Edwards's review
of the Atari 800XL (March. page 267). The
800XL is a superior. machine for the
money. For S300. a computerist can get
a disk drive and a 64K-byte 6502C
machine.
Literally thousands of programs are
available for the Atari, 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.
(continu ed)
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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

,UKI'S TRACTOR FEED
John J. 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 V2 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 JRCAPTAIN
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

DeSmet

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 mto the PCjr above the com_munications program?
P. M. MORETTI
Stillwater. OK
Perhaps other PCjr owne15 can offer suggestions.
-GLENN HARTWIG

Technical Editor. Reviews

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. TI-/OMSON
Highlands Ranch. CO

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
Teletype 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(continued)
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DATA
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Se habla

Call for programs not listed

Technical & Other Information (602) 246-2222
TOLL FREE ORDER LINE 1-(800)-421-3135
Call lor pricing on
other Sperry Computers,

5

PER RY
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Authorized Sperry Dealer
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Mon o Desktop 256K , 2 Dr ives , Serial Port, Par , Port ,
Cl ock, MSDOS 2.11, GWBasic pl us Oth er Software ., . . , . .. . " . $1650
Portab le Com puter 256K 2 Drives Ful l IBM Com patibi lity . , .. , , . $1650

-

FREE! PRINTER SET SOFTWARE
Purc hase an O kid ata , Epson , Ge mini o r
Tosh iba prin te r and re cei ve at no charg e a
m enu dr iven pro gram to set print characterist ics o r to make yo ur c omputer functi o n as a
correctin g ty p ewrite r, Retail value $35,
Ava il ab le fo r m ost disk formats ,

- -

PRINTERS -

-

CITIZEN
MSP-10 .............. .... ........ $299
MSP-15 ... . ................ . .. . ... Call
MSP-20 . .... .. . . .. ... . .. . ......... 425
C-ITOH
F-10-55 .......................... 1030
8510 Paral lel (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
Ju ki 6100 .. . ..... . ..... .. .. . .. . ... 385
Juki 6300 . .. . ...... ..... . .. .. . . . .. 685
Juki Tractors . .. . . . . ... ...... . . ... . 129
NEC
3550 , .......... . . ... . . . . . . ... .. . . 1190
8850 ...... , .. .... . .... .. ......... 1500
P2 Parallel ........... .. ........... 525
P3 Parallel ....... . .. .... .. . .. . .. . . 725
OKIDATA
Okidata 192 Microline ......... .. ... 369
Okidata 193 Microline . . . .. . ..... . .. Call
Okimate 20 Color Printer . .. . ... . ... Call
Okidata 182 Microline .. . . . . ........ 229
Okidata 84P .. .. . .. .. . . ... . . . ...... 650
SILVER REED
EXP 400P ......... .. .. . .. . ... ..... 235
EXP 500P ......... ... ..... . .... .. . 289
EXP 550P ................ .. .. .... . 399
EXP 770P ....... ... . .. .. .. . .. . .. .. 699
STAR MICRONICS
SG-10 ........ . . . . . ..... .. .. . .. ... . 235
SG-15 ........... . .... .. . .. . . . . .... 369
Call for prices on other models
TOSHIBA
1340 .. . , .. ... ... . .. , ...... .. .... . . 549
P351 ... . ... ... . .. .. . .... .. . . ..... 1164
AB PRINT SWITCH .. . .... . ......... 85

-

MOUSE SYSTEMS -

-

PC Mouse w/ Paint " ... . .... , . . . .. $135

-

- TERMINALS- -

Qum e QVT-102 Green ... . . .. , . .... 448
WYSE 50 .... , .. , .. ................ 450

-

-

MICROSOFT -

-

Bus. Mouse ... , .... .. , .. . ,. , ... .. . 129
Serial Mouse. , ....... , . ,. , . , ...... 129

-

-

MODEMS - -

Hayes 1200 . , .. , .... , . , . , .......... 395
Hayes 1200B , . . , .. . . , . , ..... . . . ... 359
Hayes 2400 ........ .. . . ..... .. , . ... 595
An cho r Mark XII . . , ... . . ..... . .. . .. 239
Anchor Express .... , . .. . .. , . . . .. .. Call
Pro mod em 1200B ... ........ ... ... . 262
Pro mode m 1200 ... . ..... . .. ... ... , 309

--RAM--

64K 150N S Chips (set of 9) .. . . . . ... 12
256K Ram Chips (set of 9) .. . ....... 69

--BOARDS-AST Si x Pack Plus ... . .... . .. ......
AST Advantage .. , . .. . ........ . . . ..
Hercul es Color Card .. , ............
Hercul es Graphi cs Board .' . . , .....
Paradi se Graphics Board . , ..... , ...
Parad ise Five Pak w/ 64K ......... , .
Quadram Board w/ p/ s/ g .. , ... , ....
Quad col or I ........... ,., . . , ......
Sigma Maxi mizer . , .... , . .. . . . , . ...
Sigma 384K bd w/ 256K ' ... . .......
STB Graphi cs II .. . . , ., ... . . . ......
STB Mon o Board , ... , . . , . , . . ..... .

-

-

DISK DRIVES -

249
395
149
295
259
175
225
185
239
220
245
155

-

CDC Disk Drives .................. 139
Iom ega Bern oulli 20 mg . . . . ...... . 2495
Iom ega Bernoulli Plus 20 mg . . .... 2625
10 mg External Hard Drive ......... 825
33 mg Extern al Hard Drive ... . ... . 1625
Turbo 10 Intern al Dri ve. , . . .. , ..... 685
Turb o 20 Internal Drive . , ..... , . . . 1019

-

-

MONITORS -

-

-

CP/M SOFTWARE -

AMDEK ..... . . . . , ....... Call for price
Taxa n 425 ....... .. .. . .... . ...... . . 399
Taxa n 121 Gree n ...... " .......... 125
Taxan 122 amber ...... . ........... 134
Princeton HX-12 , . ... , .... , ...... , . 449
Princeton Max 12E ................ 179

-

-

Call us for pricing on CP/M Software!
Programs like Multiplan, Wo rdstar
Pro pack, Fortran, Move-It, Crosstalk and
more!

TERMS: Prices inc lud e 3% cash discount. Add 3% for c harge orders, Shi ppin g on most items
$5, 00, AZ o rders +6% Sales Tax . Personal check , allow ten (10) days to clear, Pri ces subject to
change,

TOLL-FREE ORDER LINE 1-800-421-3135
WAREHOUSE DATA PRODUCTS
2701 West Glendale Ave., Suite 6
Phoenix, AZ 85021
300

BY T E • JULY 1985

•

Inquiry 378

ware, term inals recognize escape sequences- sequences o f 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
clea r my Osborne I 's screen, I print CtrlZ; o n my employer's DEC Ra in bow lOa,
I print seven characters: Esc I 2 J Esc I H,
Microso ft prov ided an Insta ll program
that lets the user adapt MBASIC to any terminal. You can solve your editing problem
by saving your M BASIC progra m in ASC II
fo rm and using your favorite text editor.
On my Osborn e I , I set up two function
keys that transfer my work back and forth
between M BASIC and the WordStar-like
(but faste r) publ ic-domain editor VDO; the
transfer takes only seconds in either d irectio n, M r. Mumford should be able to use
MemoMaker on his HP 11 0 in th is 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, M BASIC programs can be
ported to oth er term inals by changing
only those subroutines, I hope those moving up to M BASIC from home computers
will noti ce the im provements, especially
th e ability to use up to 40 characters in
truly descri ptive variable names,
ALAN

T.

CH ATTAWAY

Vancouver. British Columbia. Canada

NEWWORD
In Jo hn Heil born and Nanci Reel's review
o f NewWord (February, page 29 1), 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 ho usehold has two Morrow MD 3s th at came bund led with NewWo rd 1.1 9 and NewWord 132; both include the R command, which I use frequently, In addition to fo rm atting blank
di sks, runnin g th e program STATCOM
allows mai ntenance of disk data,
Photo l a in th e review is clearly the introducto ry screen fro m a demonstration
program, so perhaps the R function was
deleted from th e demo or perhaps the
statement in the review pertains only to
the MS-DOS/PC-DOS versions of NewWord
(1.1 9 and 1.32 are CP/M versions),
ROBERT C. BROO KS
Nashua . NH

GENEVA PX-S
I have some comments on Rich Ma lloy's
review of the Epson Geneva px-a 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 No. 22445, $22.95
UNIX'M System VPrimer; No. 22404, $19.95
Tricks ofthe UNIX Masters, No. 22449,
$24.95

CP/M® Primer (2nd Edition), No. 22170,
$16.95
CP/M Bible: The Authoritative Reference
Guide to CP/ M, No . 22015, $19.95
Soul ofCP/M: How to use the Hidden Power
of Your CP/ MSystem, 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, No. 22448,
$24.95
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puter (February. page 302).
The reviewer describes the connectors
on the Epson as DIN connectors. However.
the DIN connectors you can purchase in
Radio Shack and from other sources are
not compatible with these plugs. The usual
DIN connectors are V2 inch in diameter;
the Epson connector is something like %
inch.
The review concludes that the PX-8
would make a good second computer.
Most people with two computers want
them to be. able to talk to each other. The
PX-8 comes with two programs. TERM and
FlUNK. for this purpose. TERM does not
allow the transfer of binary files. only
ASCII text files. and consequently isn't of
much use; you can't transfer programs or
WordStar text with TERM. Serious communication between your desktop computer and the PX-8 should be carried on
through FlUNK. If your first computer is
an Epson OX-IO. you have no problems
since the OX-IO will talk to the Epson
FlUNK protocol. Everybody else is out of
luck. In the vast documentation supplied
with the PX-8. Epson neglected to describe the protocol used by FlU NK. You
can write or buy some other communications program. but this is counterproductive in a portable computer with
extremely limited storage space.
The PX-8 comes with a version of WordStar. The review says: "The only features
lacking are certain printing capabilities."
The PX-8 WordStar will print only on an
Epson or compatible printer. It's not a
question of only being able to use fancy
features with an Epson printer; the PX-8
WordStar appears to be deliberately configured to make its output impossible to
use on any other printer.
Finally. the review commends the PX-8
documentation. In terms of user orientation. I agree. However. the PX-8 CP/M
manual keeps referring to something
called PX-8 S[jstem Essentials whenever a
technical question arises. This document
is not proVi ded with the PX-8.
.
I cannot recommend the Geneva PX-8
to average users because. for the price. it
has too many things wrong with it and not
enough right.
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REVIEW FEEDBACK is a column of readers'
letters. We welcome responses tFiat support or
cFialienge BYTE reviews. Send letters to Review
Feedback. BYTE Publications. POB 372,
Hancock. NH 03449. Name and address must
be on all letters.

The software revolution ofthe year!
A II 7 complete modules on 1
disk! Compare our features
with other packages costing
thousands more!
General
-Menu Driven -Fully Integrated
-MS-DOS & PC-DOS
-RUNS ON PCjr, PC, XT, AT, AND
COMPATIBLES
-Password Protection In All Programs
-Slipcased Binder
-OVER 300 DIFFERENT REPORTS!!
-OVER 90 ROUTINES!!
-File Capacity Limited Only By Disk Space
-Service Contract Available
-ONLY 549.95 FOR ALL 7 MODULES
-Money Back Guarantee

General Ledger
-Double Entry -Unlimited # Of Accounts
-Multi-Level Accounting
-Unlimited Departments
-3 Year Account Hjstory For CRT Inquiry
-Pencil & Pen Feature To Correct Mistakes
Without Reverse Entries
-UNIQUE Budgeting Routine (See Forecasting)
-CRT Youcher Inquiry
-All Reports Compared to Last Year or Budget
-Unlimited Journals

Accounts Receivable
-Open Item or Balance Forward
-7 Customized Columns For Aging Report
-Unlimited # Of Customers
-Mailing Labels With 4 Different Sorts
-Automatic Finance Charges
-Supports Partial Payments -Directories
-3 Year Customer History for # Of Invoices,
Sales, Costs, And Profits
-Customized Text On Statements
-Cash Flow Analysis -Sales Analysis
- Automatic Sales Forecasting By Customer,
Salesman, Or Customer Type

- Interfaces With Inventory, Accounts Receivable
And General Ledger

A ccounts Payable
-Check Printing -Automatic Allocation Of
Available Cash To Payables
-Yendor Directories With Sorting By Vendor
Code, Name, Or Territory
-Aging Reports With 7 Customized Columns
-Unlimited # Of Vendors
-Mailing Labels -3 Year Yendor History For
CRT Inquiry And Printing
-Flexible Payment Calendar
-Automatic Forecasting of Purchases
-Unlimited Allocations Per Invoice
-Up To 10 Invoices Paid Per Check

Forecasting
-Unique program that automatically forecasts
using your 3 year history
-Forecast Revenue And Expense Accounts
-Forecast Vendor Purchases
-Forecast Customer Sales, Cost, And Profit By
'Customer Or Salesperson
-Forecast Inventory Item Usage By 4 Automatic
Methods
-Forecast By Same As Last Year, Or OlD Base
From Last Year, Or Trend,
Or Least Square Trend Line Analysis Method

Inventory

NOT COPY-PROTECTED

-Supports Average, Last Purchase, And Standard
Costing Methods -Physical Inventory
-Accepts Any Measure Units Per Case Like
Fractions/Dozens/Gross/Etc
-Automatic Changing Of Costing Methods
-Time And Product Inventory
-3 Year Product History In Urnts, Dollars, Cost,
And Profits
- Automatic Forecast Of Product Sales
- Automatic Pricing Assignments
-Alert And Activity Reports With II Sorts
-CRT Shows On-Hand/On-Orderl
Committed/Sales/Cost/ProfitiTurns/GROI

Minimum Hardware Requirements:
128K memory, one 5 114 DSDD floppy disk, 132
column printer in compressed mode, 80X24 CRT,
MS-DOS, PC DOS 2.0 or later.

Runs on your:

IBM (pCjr/PC/XT/AT),
AT&T, EPSON, TANDY (1000/120012000), TI,
COMPAQ, CORONA, SANYO, COLUMBIA,
ETC.-

·(Computer names are tradenames and/or trademarks or
their respective manuracturers)

Purchase Order
- Allows Up To 99 Lines Per Purchase Order
-Per Line Discount In %
- Purchase Order Accepts Generic
Discounts/FreightiTaxes/Insurance
- Purchase Order Accepts Back Orders & Returns
-Purchase Journal
-Automatic Interfacing With General Ledger,
Payables, And Inventory

For More Info Call:

Billing

(214)458-0038

To Order Call Toll Free:

1-800-431-0800
ASK FOR OPERATOR 17

-Invoicing On Plain Or Pre-Printed Forms
-Prints Sales Journal
-Automatic Updating Of Committed Products In
Inventory
.
-AbiHty To Customize Invoice For Remarks
-Allows Return Credit Memo

P'"

I

-----

--

30 Day Money-Back Guarantee: Before you spend

thousands of dollars on an accounting system, try
dac-easy accounting, and if you are not fully
satisfied, return it. For 549.95 you owe jt to
yourself to find out that software doesn't have to
be expensive to be the best.

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

dac software, inc. 5580 Peterson, Suite 130, Dallas, TX 75240
$49 .95 plus $7.50 postage and handling T exas residents add 6 118 % sales tax ($3 .06) Credit
card members can order by phone. Enclose check or money order with coupon. $7.00 for
C.O. D.

D CHECK D MONEY O RDE R DCOD D VISA D MASTERCARD D AMEX
ACCOUNT NO ._ _ _ _ __ _ _ __ _ __ _ _ EXPIRES,_ _ __

Name
Address
City

------

Phone

Inquiry 115

S t ate

---

Signature

Zip
17

~----------------

Get the best of both worlds:

Price and Personalized Service!
PC
PROGRAMMERS
CORNER
Borland
Turbo Pascal. ... ..... $ 37
CampuView
Vedit ......... ......... $130
Vedit+ .... ...... .... .. 179
Digital Research
C Basic Camp
(CB-B6) ......... .. ... $339

CP/M-86 .... ... ... ... 45
Concurrent CPIM
wi Windows ....... 119
Concurrent 005... . 179
Display Mgr. ......... 279
Fortran 77-005
or CP/M .... ... ...... 279
Personal Basic .. ..... 99
Emerging Technalogy
Edix (editor) .... _..... $139
Heritage
Smartkey 11+ .. .. .... . $ 75
Microsoft
C Compiler ...... .... $319
Pascal Comp ....... . 199
Basic Compo..... .... 249
Morgan Computing
Prof Basic .... .. ..... .. $ 79
Trace B6... .... .. ... .. 99
Peter Norton
Norton Util 3.0 ...... $ 59
Supersoft
Fortran ....... .... .. ... $209
Lifeboat
Lattice Windows.... $209
Run-C .... ........ ..... 99
Dr Halo (Graphics) . 79
P Mote ................ 159

IBM/PC
SOFTWARE
Alpha Software
Data Bose Mgr II .. .... $179
Anderson Bell
Abstat ........ .. ..... ... .. $289
Arrays, Inc.
Home Acct. + .......... $ 90
Ashton-Tate
dBase II .. ...... ...... .... Call
dBase III (v. 1.1) .. .. ..... Call
Framework (v. 1.1) ..... Call
Friday ........ ... .... ... .. Call
Central 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 Li nk.. .... . 179
Ecosoft, Inc.
Microstat. .............. .. $239
Enertronics
Energraphics ..... .. ..... $219
wi Plotter Option. ..... 279
Fastware Thor .. .. ... .. $245
Financier, Inc.
Financier II .. ..... .. ... .. $119
Tax Series ... ..... ........ 105
Fox & Geller
Grafax .. .... ........... . : $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 Tonk (256K) ... ... $119
MOBS
Knowledge Man ....... $275
Menlo Corp.
In Search ..... ... .. .. ..... $3 19
Micropro
Wordstar ProPak ..... . . $255
Wordstor 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
MuMathlMuSimp .. .... 179
Microstuf
Crosstalk ...... .... ... .... $ 99
Multimate (V 3.3) ... .. $265
Northwest Analytical
Statpak ..... ........... ... $329
Open Systems
Acct' g Programs .. eo $379
Peachtree
Ac'ctg Modules ..... ... . $359
Samna Corp.
Somna Word III. ... .... 329
Satellite Software
Word Perfect wi Sp ... $229
Sensible Designs
d Progrommer ... ....... $199
Software Arts
TK! Solver.. ....... .. ... . . $265

Software Publishing

(PC Jr. Compatible)
PFS: File, Graph
Write, Plan .... .... eo $ 89
PFS: Report. ..... ..... ... 79
PFS: Access, Proof . eo 59
Sorcim
Supercalc 111. .. ......... . $249
Star Software Systems
Acct'g Portner .... ...... $219
Acct'g 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
Pro Pak ........ .. .. .. ... .. $349
Microsoft .. . . .. . . . . .. ... Co II
Peachtree
Back 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
MacFarth ._........ ... $ 99
Mac Forth II ... .... .. . 169
Human Edge Software
Sales, Mgmt
Edge .......... .. ea$159
Commun. Edge .... . 139
Infocom .. ... .... .... Call
Living Videotext
Think Tank ..... .... .. . $ B9
Microsoft
Basic Interp ..... ..... $ 99
Chart ...... .... .. ..... 79
File ........... .. ... ... . 139
Multiplan..... .. ... ... 139
Word ... ........... .... 139
Sierra On-Line
Frogger .. ........ ..... $ 32
Software Publishing
PFS: File &
Report Combo ..... $119
Telos Software
Filevision ...... ... .. ... $109

APPLE
SOFTWARE
Alpha Software
Apple-IBM
Connection ... .... .... . $1 69
Arrays, Inc.
Home Acct. . ... .... .... $ 59
FCM ... ................. 79
Ashton-Tate ..... .. ..... Call

All prices below are for
B" standard. Ashton-Tate
dBase II .... .. ........ .... Call
CompuView ........... Call

Digital Research
DR Assem & Tools B6. $119
C Basic Camp (CB-BO) 2B9
SPP (86) .. .. ............ .. 149
Display Mgr 80...... .. . 239
Display Mgr 86.... .. ... 279
Pascal MT+ 80 .... .... . 199
Pascal MT+ 86 .. .. .... . 349
PLI I 86 .. .......... .. ...... . 399
Access Mgr 86 .... ...... 239
Fortran 77 86.... .. .... . 199
Infocom
All Games.... .. .. .. .... . Call
Micro Pro
WordStar .......... ...... $250
Pro-Pak (WS,
MM, 51, 55) .. ........... $359
Microsoft ............... Call
Microstuf
Crosstalk ........ .. ....... $ 99
Northwest Analytical
Statpak .... .. .. .. .. .... .. . $365
Oasis
Word Plus ............... $110
Punctuation & Style.. .. 99
Supersoft
_
Disk Doctor ........ .. .. . $ 74

PC SOFTWARE SPECIALS
Enertronics - Energraphics
Interactive, 3-dimensianal computer graphics tool. .... $209
wi Plotter option ...... .. ........................... : .. .. .. .. ..... 269
Microsoft - Fortran Compiler
Designed specifically for solving numerical problems.
Widely used programming language for scientific and
engineering applications ....................................... . $239
MOBS - Knowledge Man
Integrated data mgmt, statistical analysis, spreadsheet,
structured programming language pkg ....... .. .............. $269
Optional integrated components:
K-Graph ................ .. .... .. ................................ 135
K-Text .. .. ............ .. .... .... .. .. .............................. . 99
K-Paint .. .................... . ............... .......... _......... 59
K-Mause ............. .... ...... .. .. .. ........... .. ......... .. ... 65
K-Repart ....... .. .. ...... .. .......... .. .. .... ... . ............ .. . 135
Spectrum Software - Micro-Cap
Microcomputer Circuit Analysis Program . A professional
design tool created to enhance the productivity of e lectronics design by providing an interactive drawing and
simu lation system ... .... .. .. .............. .. .. ........ .... .. ....... $359
Micro-Cop 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. - Volkswriter Scientific
Roman & Greek alphabets and all of the commonly used
scientific and mathematical symbols and technical characters
availabl e 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 Cord .............. $269
Smarterm 11. .. ...... .. ... 119
Z-Engine ... ... .. ... . ..... 139
CCS
7711 Asynch Serial. ... . $ 99
Microsoft
Saftcard + .. ... ..... .... . $449
Prem Softcard (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
Fredericks/Plan·

tronics Co/arplus .. . $389
Hercules
Graphics Boord ... .. $339
Color Boord ....... .. 199
MA Systems
PC Peacock
Color Boord .... ... . $249
Paradise
Modular/Display.. .. 309
Quadram
Quadcolar I ...... ... $199 '
Quadcolor II .... ..... 3B9
Teanar
Graphics Moster .. .. $479

PLOTTERS
Amdek
DXY- l00 ... .. ....... .. .... $599
Amplat 11. ......... ... .... 899
Enter
Sweet P Six Shooter... Call
Houston Instruments Call
Panasonic
VP6801P Plotter ..... .. $1375

AST Research
Six Pak + 64K
(exp 384K, SIP, Clk) .. $265
MegaPlus 64K, (CIiCal ,
SPort, 512K cop
wi Megapok) .. .... .. .. $269
Megapak 256K up.grade for Megaplus . Call
BYAD, Inc. ........... .. Call
Maynard Electronics
Floppy Drive Cntrlr .... $119
wi Par Port.. ... .. ... ... 169
wi Ser Port........... .. 179
Sandstar .. ......... .. ... Call
Orange Micro
Mr. Chips........ ........ . Call
Orchid Technology
"Orchid Blossom" ...... Call
Quadram
Quadbaord 64K, (exp
384K, Clkl Cal. S&P
Ports, Software) .. .. .. . $269
Micrafazer Stock Printer
-PI P 8K (exp 512K) .... $139
-SI P 8K (exp 64K) ..... 149
-SI S 8K (exp 64K) ..... 149
Quadlink 64K Mem... 385
Other Products ......... Call
Tecmar
Captain's Bd w/ 64K ... $299
lst Mote .. .... ..... ...... . 259
2nd Mote .. .. ....... .. ... 250
3rd Mote... .... .. .. ...... 379
XedexlMicrolog
Baby Blue.. . ..... .... .... $325
Baby Blue II ..... .. .. .. .. 525

PGS
HX12 RGB Clr .. .... .. .. $489
MAX 12E ... .. ....... .. .. . 179
SR12 (690 x 480 Res) ... 639
Doubler Cord... ..... ... 175
Quadram
Quadchrame ....... .... $489
Quadchrame II .... .. ... 429
Amberchrame ... ... .. .. 175
Quadscreen HiRes..... 1449
Sanyo
811212" HR Green .. .. $169
Taxon
440 ... ..................... $679
420L. ... ..... .. ............ 499
425 wi audi o ... ...... .. Call
Zenith
135 (RGB or comp).. .. $499
136 ...... .... ...... .. .. .... 669
Others .... ...... .. ... ..... Call

MODEMS
Hayes
Smartmodem 300 ...... $209
Smartmodem 1200 .... 429
Smartmodem 1200B .. . 369
Prometheus
Promodem ........ ... .... $399
Quadram
Quadmodem .. .... .... . $529
US Robotics
Auto-Diol 300/1200 ... $459
S·l00 Modem ........... 349
Password .... ...... .. .... . 325
Zoom Telephonics
Networker wlo SW ... $109

DISK DRIVES
MONITORS
Amdek
300A Amber .......... .. $149
310A ...................... 179
300 Clr ............ ... .. .. 265
SOO Clr RGB ........... . 385
600 Clr HR ........ ...... 455
700 Clr Ultra HR.. ... .. 535
NEC
JB1260-12" Green .... $119
JC1216 RGB ....... ...... 429

This is only a sample of the nearly 10,000
products we carry. If you're interested in
something not listed, PLEASE CALL!

POLICY.
• Wisconsin residents odd 5% for soles tax.
• Minimum $4.00 for shipping, handling and insurance
for orders to $200.
• For orders over $200, odd 2V,% for shipping, handling
and insurance.
• For cosh prepayment of orders $200 or more, odd
ONLY 2"10 for shipping, handling and insurance.
• Prices are subject to change without notice.
• All items subject to availability.
BYAD 0785

CDC 1800 ... ...... ...... $159
Corvus Hd .... .. ....... . Call
Davong Hd .... ........ Call
I·Omega
Bernoulli Box............ Call
Maynard Electronics
Maynstream: Port·
able bock-up for HD
System 60 (incl
1 cntrlr cd) ........ $1695

Mountain, Inc.
FileSafe Combo
DiskITape Pock for
the IBM PC or XT.. ... Call
Toll Gross
For Wisconsin customers Call
Tandon TM·100·2 .. ... . Call

PRINTERS
C. Itoh Electronics, Inc.
Starwriter
FlO·40P (40cps) ....... $999
AlO·20S (20cps) .. ..... 529
Diablo
630 ECS .. ..... .... ....... Call
Epson .. .... .. ...... ..... Call
NEC ....... .. .............. Call
Okidata 82-93... .. .... Call
Quadram
Quadjet ............... ... Call
Star Micronics... ...... Call
Teletex T1014 .. ...... .. . $399
. , .and much more.

DISKETTES
3M, Maxe", Verbatim
Ultra Magnetics ...... Call

MISC.
Alpha-Delta "MACC 8"
Surge Protector ........ $ 69
Computer Accessories
Power Directors
P2 Mtr Bose ..... ... $109
P12 IBM PC ....... .. . 145
P22 Stand Alone .. 75
Electronic
Protection Devices
Lemon I EC I.. .......... $ 38
Lime I EC II ...... .. .. ... 55
Orange I EC IV........ 75

Hauppoge
8087 wl a software .... $149
8087 wi software.. ... . 255
802B7 AT Chip w/o.... 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
Touchtone II
(PC Keypad) .. ......... $169
Verso Computing
VersaWriter........ ...... $239
WICO
Joysticks (Ap) ....... ..... $ 39

PCJ,
ACGSSORIES
KeyTronic
KB 5150 Jr ... .. .. ..... $169
KB 5151 Jr ............ 173
KB 5149 (Numeric
Keypad)... .......... 89
Legacy
Legacy I .... ....... .. . $239
Legacy I .............. 479
Quodram
Quod Jr
Exp Chassis ... .. .... $529
Quod Jr Exp Mem
(for Chassis) .. .. ..... $219
Quadmem Jr 128K. Call
Tecmar
·Jr. Captain
(l28K,C,P) ....... .. .. $319
Jr Wove (64K exp) . 259
Jr 2nd Mote
(No Mem,C,P) ...... 129
Jr Cadet (64K exp
for)r Captain) .... . 169

For ossistance in
determining your needs
use our technical line~
We will be happy to
provide full support,

WE WELCOME.
• Visa, MasterChorge and American Express, (No charge for credit cords.)
• Co rporate, government, educational or volume purchasers, please ask for special accounts
desk for additional discount.
• COD (Add $2.00 per box/parcel. Cosh 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 $50. international 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 luly Specials.

ORYX SYSTEMS, INC.
CRAF7SMEN OF mE NEW TECHNOLOGY

1 800 826-1589
WISro'm:~

1 800 472-3535

INT'L TELEX: 260101 ORYX SYS WAU
425 First Street • P.O. Box 1961
Wausau, Wisconsin 54401

~I,lTE

COMPUTING AT CHAOS MANOR:
COME TO THE F AIRE

by lerry Pournelle .... ... .. . . . . . .. . . .. 309
CHAOS MANOR MAIL

conducted by lerry Poumelle ....... . . .... 338
BYTE WEST COAST: SNOBOL AND ICON

by Ezra Snapiro . . . . .
BYTE

U. K.:

. 341

STARLIT SPECTRUM

by Dick Pountain .

. .......... . ..... 353

BYTE JAPAN: PERIPHERALS.
CHIPS. AND NEW COMPUTERS

by William Raike. . .

. ....... . ..... 363

ACCORDING TO WEBSTER: START-UP

by Bruce Webster.

. 367

MATHEMATICAL RECREATIONS: PARSING
AND SOLVING LINEAR EaUATlONS

by Robert T Kurosaka .

. 385

CIRCUIT CELLAR FEEDBACK

conducted by Steve Ciarcia . ... . . . . . .. . ... 391
BYTELINES

conducted by 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 measuriQg 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.
SERVICES
• PnI,rlmmer's Relel1'lll Lilt
• CGmplre PrGductJ
• Hel, lind I Publiaher
• Evllultion Literllllre lree

• Dnler'slnquire
• Newsletter
• Ruah Onler
• Over 700 producls
• BULLETlNBDARD · 7PMto lAM 617·126-401&

RECENT DISCOVERIES

Free Literature - Compare Products
Evaluale produCIS Compare compelilors Learn aboul new allernalive s. One free call
brings inlormalion on iusl aboul any programming need . Ask lor any "Packet" or
"Ad don PackeI": OADA. Modula 0 "AI " O BASIC O"C" OCOBOL Edilors
fORTH 0 fORTRAN 0 PASCAL 0 UNIX/PC or ODebuggers, Linkers. elc

o

o

ARTIFICIAL INTELLIGENCE
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.
PCDOS $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
PC DOS $ 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 - "LlSP.-machine"-like
all RAM , classes , turtle graphics
8087 .
CP/M-86 , MSDOS $235

SMALL TALK for PCDOS "Methods" has objects,
windows, browser,
inspector.
PCDOS $239

l'U;Wd IM3i1

FORTRAN LANGUAGE

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. I I I syntax, lint included, fast,
lib. source.
MSDOS $450

MacFORTRAN - full '77, '66 option,
toolbox , debugger, 128K or 512K,
ASM-out option
MAC $375

·tt'HltUm,

RM/Fortran - Full '77, BIG ARRAYS ,
8087, optimize, back trace,
debug.
MSDOS $525
Ask about Microsoft, Supersoft, others.

OTHER LANGUAGES
ASSEMBLER - ask about FASM-86
($95) , EDiASM ($95) - both are
fast, compatible , or MASM
($125), improvements.
BetterBASIC all RAM , modules,
structure. BASICA-like PCDOS $185

SNOBOL 4 + - great for strings ,
APPLICATION TOOLKIT by Shaw patterns .
CPM86, MSDOS $ 85
Complete : ISAM , Screen, Overlay
mgnt, report gen , Strings, String
math . Source. CPM , MSDOS $475 SUPPORT PRODUCTS
COMMUNICATIONS by Greenleaf
BASIC DEVELOPMENT SYSTEM($159) or Software horizons ($139)
(BDS) for BASICA; Adds Renum ,
includes Modem7, interrupts, etc.
crossref, compress . PCDOS $115
EDITORS FOR PROGRAMMING
Source. Ask for Greenleaf demo.
CODESIFTER - Execution PROBRIEF Programmer's Editor - undo,
C SHARP Realtime Toolkit - well
FILER. Spot bottlenecks. Symbolic,
windows , reconfigurable, macro
automatic.
PCDOS $109
programs, powerful. PCDOS $195 supported, thorough , portable, objects, state sys. Source MANY $600 FASTER C - Lattice users eliminate
VEDIT - well liked , macros, buffers,
Link step. Normal 27 seconds. Faster
CPM-80-86, MSDOS, PCDOS $119 C Index + - full B+Tree, variable
length fields . Source, no
C in 13 sec.
MSDOS $ 95
royalties.
MSDOS $369 PLlNK-86 for Overlays, most lang.,
We evaluate, carry evez available
PC/LINT - Small, big model. Batch
segment control.
MSDOS $325
programmers product. sk for a
option. Lattice, C86 MSDOS $ 95 PS MAKE by Unipress -Interactive or
packet describing OVER 20
I batch. Full MAKE. MSDOS $129
PRODUCTS

IM!lIwn'}-m

OUR
PRICE
MSOOS C86·8087, reliable
call
Instant C. Inter. ,fast, full
445
Lattice C. the standard
call
Microson C3.0 . new
279
Williams· debugger, fast
call
Wizard C . full, fast
450
CPM80· Eco Plus C· faster, SLR 275
BDS C. solid value
125
MACINTOSH: Hippo II
375
Megamax . opti mizer, fu ll
275
Consulair's MAC C, toolkit
395
Compare, evaluate , considerotherCs

"C" LANGUAGE

B4M' RUNS ON
8ASCOM·86· MicroSon 8086 279
CB·86 · DRI
CPM86 419
. Data Manager·full source MSDOS 325
CADSAM·fuIl8tree , source MSDOS 150
InfoREPORTER·multifile PCDOS 115
Prof. 8asic·lnter., debug PCD% 89
SCREENSCULPTOR
PCDOS 110
TRUEBASIC · ANSI
PCDOS 125
Ask about ISAM , ather addonsfor BASIC

ALLPRODUCTS· Wecarry 700 products
for MSDOS, CPIM86. CPIM80. Mac·
intosh and key products for other
micros.
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EDITORS Programming
OUR
RUNSON PRICE
BRIEf • Intuitive , flexible
PCDOS 195
CScreen withsource
86/80 75
Epsilon . like EMACS
PCDOS 195
fiNAL WORD·for manuals
B6180 215
PMATE. powerful
8086 185
VEDIT . full , liked
86180 11 9
XTC· multitasking
PCDOS 95

161):111'
Dig. Res·decent
MSDOS 525
Macintosh COBOL · full
MAC 1850'
MBP·Lev II , native , screen MSDOS 885
Micro focus Prof. . Full
PCDOS call
Microson . Lev II, no royal MSDOS 500
RyanMcfarland· portable MSDOS 695
Ask about proqramgenerators.

LANGUAGE LIBRARIES

n']jUj',HI

GRAPH ICS: Halofor Turbo PASCAL MSOOS 95
GRAPHMATI C· 3D, FTN , PAS
PCDOS 125
MultiHALO· fast, full·alilang.
PCDOS 220
fileMGNT: BTrieve·all lang. .
MSDOS 215
Clndex + . source, no royal
86180 369
CTree· source, noroyal
ALL 369
dBCISAM by Lattice
8086 229
dB VISTA· "Network" Slructu re MSDOS 465
PHACT· up under UNIX, addons MSDOS 225
OTHER: CUtililies by Essential
MSDOS 129
Greenleaf · 200+
MSDOS 159
SOFT Horizons · 810cks I
PC DOS 139
SCREEN: CURSES by Lanice
PCOOS 125
MetaWINOOW· icons, clip
PCDOS 139
PANEL· many lang. term
MSDOS 249
ProScreen. windows, source
PCDOS 415
Turbo V . Greenleaf C. fast
PCDOS 159
Winoowsfor C
MSDOS 175

MSfORTRAN·86 ·Impr.
DR fortran·86· full '77
PolyfORTRAN·XREf , Xtract

Call for acatalog, literature, and solid value

800-421-8006
THE PROGRAMMER'S SHOpTM
Visa

128·BRockland Slreel , Hanover. MA 02339
Mass 800·442·8070 or 617·826·7531
MasterCard

8517

OUR
RUNS ON PRICE
MSDOS 239
8086 249
PCDOS 165

OTHER PRODUCTS
AdvancedTrace86· Symbolic
PCDOS 149
Assembler &Tools · ORI
8086 159
AtronDebugger for Lattice
PCDOS 395
CHelper: Dlff, xref, more
86180 135
CODESMITH·86 · debug
PC DOS 129
MacASM · full. fast, tools
MAC 115
MBP Cobol·86 · fast
8086 885
MicroProlog . improved
MSDOS 185
Micro : SubMATH· fORTRAN full
86180 250
Microson MASM·86
MSDOS 125
Multilink · Miltitasking
PCDOS 265
PCfORTH· well liked
MSDOS 219
Pfinish· Profileby routine
MSDOS 345
PfIX·86 Debugger
MSDOS 169
PL1 ·86
8086 495
Polylibrarian . thorough
MSDOS 95
PolyMAKE
PCOOS 95
TRACE86 debugger ASM
MSDOS 115
ZAP Communica·tions·VTl 00,
TEK401 0, full xfer
PCOOS 65
NOle All pricessubleC110change wilhOut nOllce
Mentionlhls ad Somepricesare specials
Ask aboul CODand POs. Ali lormalS pvallable
UN IX is atrademarkof Bell Labs .
Inquiry 286

C·O·M·P·U·T·I·N·G
A·T C·H·A·O·S M·A·N·O·R

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

I

've just been upstairs 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. Whi le 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?
STRIDE FAIRE

lerry Pournelle holds a doctorate in
psychology and is a science-fiction
writer who also earns a comfortable
living writing about computers
present and future.

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 famil y: 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 Semiconductor's 32016 and
32032 family which has yet to be adopted
by a major manufacturer; and the Zildg 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 b~ right there.
Stride does have a rival. Pinnacl~ 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
2 56K-byte chips are available in quantities,
even the smallest Stride can have 2
megabytes 6f 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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CC&C

Had it All

II
••

The Ultimate in Add-On's tor
your PC, Fully Comptible

7 Plus

Multifunction Card. 2
Seriol. 1 Parallel Port. 4
Floppy Drives. Clock/
Calendar. Game Port

8 Plus

Multifunction Cord.
(OK-384k)

lDA·1440

High Resolution Letter
Quality Monochrome
Adopter

MGC·720i

Monochrome G raphic
Cord Hercu les Type. 12-3 Compatible

CGC·640i
MSC·I

Color Graphic Cord

MSC·III

Computer Case excellent for ARC X turbo
Boord. 2 L.ED. Indicator

IPS·135

135 Watt Switching
Power Suppfy

IPS·200

200 Watt Switching
Power Suppfy

PBC·064i

Printer Buffer Cord 64K.
No software required

FDC·5001

Floppy Disk Control
Card. Up to 4 Drives

Hard Disk

10 MG Byte Microscience or 20 MG Byte
Microscience With
Control Card

KeyBoard

515 1 Compatible
5150 Compatible

Panasonic
Floppy Drive

Half Height Floppy Disk
Drive. S105

Computer Case
Standard Size Heavy
Duty Steel

Quality Enhancement to Rely On
CALIFORNIA
COMPUTER &
COMPONENT, INC.
f00 1 W. CHESTNUT STREET
ALHAMBRA. CA 91803

Dealer, OEM Inquires Welcome

Call (818)-576-1621
X turtx:> Bcx:Jrd !S the trademark of ARC:
IBM Fe/Xl ore regis tered 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 famil y 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 stanqardization,
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 thoroughl y
as CP/M-80 dOlllinated 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.
Sof1ech 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(continued)

THE PERSONAL CHOICE
OF ALL IBM COMPATIBLE
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

.n onnal 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 Facit 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""""""

'IBM is a tradema rk of International

Business Machines Corporation.

FACIT

Inquiry 147

Head Office : Facit AB, 5-17291 Szmdbyberg. S weden. Phone: (8) 76430 00. USA : Facit Inc. PO. Box 334, Merrimack. NH 03 054. Phone: (603) 424-8000
AUSTRA LIA: EAI Electronics Associates Pty Ltd., 427-3322. AUSTRIA: Ericsson Information Systems GmbH , 0222-61364 1. BELG I UM: Ericsson S.A., 02-24382 11.
CANADA: Facit Canada Inc., 416-821-9400. CYPR US: LBM (Lillytos) Ltd 5164634. DENMARK: Facit NS, 02-922400. FINLAND: OY Facit, 90-42021. FRANCE: Facit
S.A.,1-78071 17. GREA T B RITA IN: Facit, 0634-40 1721. GREECE: Computer Application Co., Ltd., 01-6719722. HONGKONG: Gilman & Co. Ltd., 5-7909555.
ICELAND: GisliJ. Johnsen HF, 354-173111. IN DIA: Forbes Forbes Campbell & Co. Ltd., 22-268081. IRELAND: Memory Ireland Computers Ltd., 1-989733. ITA L Y: Faeit.
Data Products S.p. A., 039-636331. . JAPAN: Eleetrolux Uapan) Ltd., 03-479-3411. THE NE TH E R LANDS: Ericsson Information Systems B. V., 03480-709 11 . NEW
ZEA LAND : McLean Information Technology Ltd. , 501 -801 , 501 -219. NO R WAY: Ericsson Information Systems AIS, 02-355820. PORTUGAL: Regisconta SarI, 1-56 00 91.
SINGA PORE: Far East Office Eqpts Pte Ltd. , 7458288. SPAI N: Facit, 91-457 1111. SWEDEN: Ericsson Information Syste ms Sverige AB, 08·282860. S WITZERL4ND:
Ericsson Information Systems AG, 01-39197 11. USA: Facit Inc., 603-424-8000. WES T GE RMANY: Ericsson Information Systems GmbH, 0211-61090.
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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, exitto 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
AVAILABILITY : PCDOS. AT, & Compatibles ONLY $195

Full refund if not satisfied in 30 days

CALL 800-821-2492

~.

5"ySteiriS"

335· 8 Washington St. . Norwell, MA 02061
617·659·1571

PROLOG-86™
Become Familiar in One Eveiling
Thorough tutorials are 'designed to help learn the PROLOG language quickly, The in·
teractive 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 dBASEIl "DISPLAY" command)

• a GAME (it takes less than 1 page of PROLOG·86)
,PROTOTYPE Ideas and Applications QUICKLY
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, PC DOS 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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Solution
~S ystems··

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 Sof'Tech'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
1l1rbo 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
here at Hayes. It's been our
strength and the reason for our
success from the very beginning. Our
focus has been on recruiting and developing
the talent it takes to do more than merely
compete, but to lead. The res It has been a success
story few in the -industry @n equal.
.
For those of y~)U who have ·searched far an"d wi€le.·>' ....
for just such an environment, where talent is provided ,•.
the freedom and encourag~ment to grow, then perhaps .it's time to take a good, h ard look at Hayes, with epportunities'
in both San Frandsco ·and Atlanta. There's a future .ih it.
"//J~r,;

•
•
•
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•
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VSLI/DSP DEV'fi oPMENT ENG1NEER'S '.
HARDWARE/SOFTWARE DESIGN ENGINEERSSOFTWARE PROGRAMMERS & ANAE YSTS .
MANUFACTURING/TEST ENGINEERS
PRODUCT DEVELOPMENT ENGINEERS
QUALITY/RELIABILITY ENGINEERS

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.
Inquiry 167
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Innovative products
for enterprising people

Dynatech Dealers
STATE
ALABAMA
ALASKA

CITY

STORE NAME

DECATUR
ANCHORAGE
NOME
ARIZONA
PHOENiX
SCOTTSDALE
ARKANSAS
LITTLE ROCK
CALIFORNIA
CULVER CITY
EL CAJON
HUNTINGTON BEACH
LAWNDALE
MILL VALLEY
RIVERSIDE
SAN DIEGO
SAN FRANCISCO
SAN FRANCISCO
SAN RAFAEL
SCOTTS VALLEY
VENTURA
COLORADO
ENGLEWOOD
FLORIDA
ORLANDO
GEORGIA
CLARKSTON
HAWAII
AIEA
HILO
ILLINOIS
GRANITE CITY
PEKIN
SCHAUMBURG
INDIANA
FORT WAYNE
INDIANAPOLIS
SOUTH BEND
IOWA
DES MOINES
DES MOINES
WATERLOO
KANSAS
ELLINWOOD
LENEXA
BOWLING GREEN
KENTUCKY
LOUISV ILLE
PORTLAND
MAINE
MASSACHUSETTS FITCHBURG
NORTHBORO
MICHIGAN
FREMONT
GRAND BLANC
GRAND RAPIDS
WARREN
MINNEAPOLIS
MINNESOTA
MINNEAPOLIS
KANSAS CITY
MISSOURI
MONTANA
HELENA
LAS VEGAS
NEVADA
LAS VEGAS
RENO
ENGLISHTOWN
NEW JERSEY
HACKENSACK
NEW MEXICO
ALBUQUERQUE
NORTH CAROLINA ASHEVILLE
WILM INGTON
CHILLICOTHE
OHIO
COLUMBUS
DAYTON
GREENVILLE
LIMA
SANDUSKY
ADA
OKLAHOMA
KAW CITY
MUSKOGEE
OKLAHOMA CITY
PIEDMONT
OREGON
CORVALLIS
EBENSBURG
PENNSYLVANIA
FT. WASHINGTON
FT. WASHINGTON KULPSVILLE
HOWARD
SOUTH DAKOTA
CHATTANOOGA
T ENNESSEE
MEMPHIS
NASHVILLE
TEXAS
DALLAS
DENTON
DUMAS
FT, WORTH
HOUSTON
HOUSTON
HURST .
McALLEN
MONCHACA
ODESSA
PARIS
SAN ANGELO
SAN ANTONIO
OREM
UTAH
MANCHESTER CENTER
VERMONT
VIRGINIA
RICHMOND
WASHINGTON
RICHLAND
SPOKANE
MILWAUKEE
WISCONSIN

SEQUENTIAL SYST EMS/ COMPUTER COTrAGE
ALASKA MICROSYSTEMS
GOLD RUSH BUSINESS & ELECTRONIC EQUIPT.
STEWART TECH NOLOGIES
DAYZ SYSTEMS INC.
ENTRE COMPUTER CENT ER
ELECTRONIC TRADI NG POST
COMPUTER KONTROL
WEH COMPUTERS
STR ICTLY SOFTWARE
COMPUTERTIME
COMPUTER KIN GDOM
ALLEN MICROCOMPUTER SERVICES
COMPUTERTIM E
EXPRESS COM PUT ER SUPPLIES
COMPUTERTIM E
PC LAND
ENTRE COMPUTER CENTER
DATA SPECIALTIES
G.M.1. DISTRIBUTORS
PEACHTREE MICROSYSTEMS
PEARL CITY COMPUT ERS
THE COMPUTER STORE
METRO CONNECTION
ILLINOIS VALLEY COMPUT ER
DIEHL OFFICE PRODUCTS
COMPUTER CORNER
HEALTH CARE SYSTEMS INC
COMPUTER ASSOCIATES
COMPUTER EMPORI UM
THE COMPUTER SUPPLY STORE
DHEIN'S TRUE VALUE
GENESYS SYSTEMS
MIDWEST COMPUT ER ASSOCIATES
COMPUTER MARKET
COMPUTER EMPORIUM
ENTRE COMPUTER CENTER
HYLANDI RICE SYSTEMS
MAIN STREET COM PUT ERS
POS ELECTRONIC BUSINESS SYST EMS
COMPUTER CONTACT
ADVANCED INFORMATION SYSTEMS
COMMAND COMPUTER SYSTEMS INC
ON LINE INTERNATION AL
UNITED ELECTRIC
TOTAL SOFTWARE INC.
MSD COMPUTER SUPPLY
AMERICAN OFFICE EQUIPMENT
COYOTE PRODUCTS
HARRY'S BUSINESS MACHINES
CM I (COMPUTER MADNESS)
MICROMED
OMEGA BUSINESS PRODUCTS
COMPUTER AID I MICRO MASTERS
COMPUTER E'S
THE CHILLICOTH E COMPUTER STORE
ON LINE COM PUT ER CENTER
THE BLUE CHIP COM PUTER
HOWELL'S COMPUT ER CENT ER
LIMA BUSINESS MACHI NES
DATA DIMENSIONS INC.
ADA TYPEWRITER SUPPLY
PROCESS INC
DIGITAL COMPUTER SYST EMS
COMPUTER SOFTWARE CENTER
COMCON SYST EMS INC
OSU BOOKSTORE INC.
INFOCON CORPOR ATION
SAFEGUARD BUSINESS SYSTEMS, INC
SAFEGUARD BUSINESS SYSTEM S, INC
COMPUTERS FOR THE PROFESSIONAL
RESEARCH DATA SYSTEMS
COMPUTER CONNECTION
MICROAGE COMPUTER STORE
COMPUTER SHOPPE
MP SYSTEMS
RADIO SHACK ASSOC IATES
THE UNLAUB COMPANY OF TEX AS
GEORGE DOWLI NG ASSOCI ATES
SOUTHW EST COMPUT ER SUPPLIES
TYNER AND ASSOCIATES
TAYLOR COMPUTER PRODUCT S
,
ADVANCED SYSTEM TECHNIQUES
RESPONSE TECHNOLOGY INC
THE COMPUTER DIVISION OF I.C I.
BUSINESS SYSTEMS
D I SYSTEMS
COMPUTER & BUSINESS SUPPLIES
COM TEL COMPUTER
COMPUTER SUPPLIES INTERNATIONAL
FIRST STEP COMPUT ERS
ALPHA COMPUTER CENT ER
NOVA SYSTEMS
APPLIED DATA SYSTEMS CORPORATION

CHAOS MANOR
PHONE
205/:155·4583
907/562·3900
907/443·5 111
6021274·01 24
602/990·7276
501 /224·7770
2 13/39 1·6763
61 9/448· 9240
714 /.969·2225
2 13/970· 1242
41 5/383·8800
7 141787· 11 42
619 / 450·08 10
4 15/397·6776
4 15/864·3026
41 5/459·8080
408/438·597 1
805/658·0355
303176 1·5763
305/894·3354
40-1/292·8050
808/486·4848
808/969· 1166
6 181797·6640
309/:346·5 18 1
3 12/885·0008
219 / 493·6505
3 17/844·5960
21 9/232· 792 1
5 15/224· 1992
5 15/288·6668
3 191236·386 1
3 16/564·3636
913154 1·0001
5021782·9466
502 I 589· 1258
207/772·3622
6 17/342· 9707
6 17/393·3 15 1
6 16/924·03 10
3 13/694·3740
6 16 /243· 13 12
31 3/573·8130
6 12/888·4444
6 12/338· 19 15
8 16/89 1·6512
8001752·3752
7021737· 15 10
702/870·4 138
702/322·4559
201 / 462·9696
201 / 487·0919
505/883·4545
704 /658·2795
9 1!JI799· 0327
6 141774·6565
6 14 /895·7747
5 n/299·4594
5 13/548·3326
4 19/224·3746
41 9/625·2232
405/3:32·5588
405/269·2552
9 18/687·3 16 1
405/632·6007
,105/373':32 10
5031754·4323
8 14 /'172-6066
800 1528·7 100
800 /528· 7300
2 15/362· 1888
6051772-5229
6 15/892·3253
90 11722·8280
6 15/366·38 10
2 14 n85·8885
8 17/383·263 1
806/935·7492
8 171654·5404

71 3/890· 1025
7 13/988·8560
8 17/284·525 1
5 12/682·2372
5 12/280· 1183
915/563· 1108
2 14 1785·0041
91 5/ 94 9·9922
5 12 /226·8 188
801 /224·8887
802/ 447·21 86
804 1320·6496
509/943·5608
509/922·6565
414 /276·5585

Dynatech Computer Power, Inc., was formed as the result of the acqui sition and merger of RK S Industri es , Inc. ,

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'll 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 assembl y
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 on ly
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 Zeke " manages with
memory-mapped video. The nice part
is that Modula-2 is very nearly the
perfect language for explo iting
Stride's graphics. It is also a great
language in which to develop a text
editor, r 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 sabbatica l 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
(continu ed)
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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

~

Gcnera l Dynamics' Convair Division, fllture techn o logies begin
\\lith the ingenuity of today's finest engineers and professionals.
They work for a compally that fully unde rstands the two sides of
.
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Inquiry

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
all. 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
stranger, 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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COMPUTER HUT
SPECIAL
OF THE
MONTH

/

Smartmodem 1200 . . ... . ...... $419
Smartmodem 1200B . .... ..... $379
Smartmodem 2400 .. . ....... . $649
NOVATION
Smarteat . . .... .. . .. ........ $349

PRINTERS

CDmpAa ~ .............

CALL

DISK DRIVES
landan TM100-2 DSIDD
MATSUSHITA JA 551
TEAC FD-55B Slimline
IBM drives wllogo

$159

$139
$139
$169

HARD DISKS/TAPE

lIE MAYNARD ELECTRONics
WSO . ..... $695 WSI . .. . .. . $795
20130 Meg H. D. with Cont.
CALL
Mayn Stream Tape Backup
CALL
IOMEGA
Bernoulli Box 20 Meg . .. . ... . $2595
ALLOy . . .. ... ..... . ... . .. . . CALL

ADD-ON BOARDS
Ql.IAD[W1
Quadboard 64K expo to 384K . .. $269
Quad 512+ 64K
$239

ASr

RESEARCH
SixPak Plus 64K .. ... . . . .. . .. $269
IIOPlus /I . . . . . . . . . . : . . . . . . . . $129
Advantage 128K . ... . ........ $409
TECMAR
Graphics Master . .... . ..... .. $489
MAESTRO . . . .... . .. . ..... '.. CALL

EPSON
FX-80+ .. .
FX-100+ .. .
LX-80 . .... BEST RX-100 ... . BEST
JX-80 . .... DEAL LQ-1500 ... DEAL
HI-80 plotter . . . .... .... .. ... CALL

brot:het'

HR-10 . . . .. $299
HR-35 .... . $795

HR-15 ..... $389
2024L .. . . CALL

C-ITOH
PROWRITER
STARWRITER F-10P

CALL
$995

OIQD\TA
182P ... . .... . .
92P .. . .. . BEST
93P . ... PRICES
OKIMATE 20

84P .......... .
192P . . .... BEST
193P . ... PRICES

NEe
2050 ... .. . $699 3550 . . ... $1149
8850 . .. .. $1595
Pinwriter P2 $589 P3 ... . . . .. $795
TOSHIBA
P351 . .... $1295 P1340 ..... $595
DAISYWRITER
2000 wI48KBuffer ... . . .. . ... . $849

/ ACCESSORIES . ... . .. CALL /

HERCULES
Hi Res Mono Graphics . . .... .. $319
Color Graphics wlPar Port . ..... $185
PARADISE
Modular Graphics . ... . ... : ... $275
5-PACK OK . ...... ... .. .. .. .. $159
PERSYST
Mono Card wlpar port
$195
Color Card
$169

, I

MONITORS

MODEMS

(!)Hayes

IBM-PC, XT &
CALL FOR
PRICE

COMPARE
OUR
SERVICE & PRICE!

AMDEK
300A . . . $145
Video 300G . .. $135
Video 310A ... . ........... . .. $179
CGS
Mono Monitor wltilt & swivel
$159
PGS
HX12 Hi Res RGB monitor . .... $489
MAX-12 Hi Res Mono.
$189
SR-12 Super Hi Res RGB . ... . . $599

/

.

[~as ]...
=

~

IS>

SOFTWARE
WORDPROCESSING
MS Word
$239 Multimate CALL
Volkswriter Deluxe . . . . ... ..... $159
PFS: Write
$89 PFS: Proof $69
WordPerfect .$ 269
$289
WordStar 2000
DATABASE/INTEGRATED
dBase 11/
CALL Quickcode 11/ $179
RBase 4000 $279 Clout 2.0
$169
LOTUS 1-2-3 & Symphony . . . . . CALL
Framework
CALL
UTILITIES/COMPILERS
$109 Smartcomll $109
Crosstalk
Sideways
$49 Norton Utilities$59
Sidekick
$45 Turbo Pascal $55
LIFEBOAT Lattice C .. . ... . .... $299
MS Basic
$259 MS Fortran $239
BUSINESS
MICROSOFT Project $159 Chart $159
STAR Acct. Partner I & /I
CALL
BPI SYSTEMS . . .. . .. . . . .... . CALL
PFS: File
$89 PFS: Graph $89
PFS: Plan
$89 Multiplan
$129
.Harvard Total Proj. .. . . ...... .. $309
OTHER
Mastertype $35 Typing Tutorlll $39
Flight Simulator . . . . . . . . . . . . . . . $39
Managing your money . ........ $129

AND LOTS MORE
ASK ABOUT OUR
TRAINING & REPAIR
SERVICES.

ANY PRODUCT NOT
LISTED? CALL

EAST COAST

CANADA

MID- WEST

COMPUTER HUT

MICROCONTEXT

COMPUTER HUT/Nc.

AUTHORIZED DEALER

524 S. HunterWichita, Kansas 67207

OF NEW ENGLAND INC.
101 Elm St. Nashua, NH 03060

(603) 889-0&&&
For Orders Only - (800) 525 5012

4847 Ave Du Parc
Montreal Que H2V4E7.

(514) 279-4595

(31&) &81-2111
For Orders Only - (800) 572 3333

All products usually in stock for immediate shipment and carry full manufacturers' warranty. Price subject to change - this ad prepared two months in advance. You get the
lowest price. We honor personal checks - allow 10 days to clear. COD up to $300 add 2%. Visa, MasterCard add 2% . For shipping & Insurance add 2% or $6.00 min . for
small Items and $12. min . for monitors, printers, etc. We accept company checks and P.O.'s Irom Fortune 1000 Companies.
IBM is a trademark of IBM Corp.

Return authorization and order status call information line

.
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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 ernbarras de ricl1esses. Until
recently, there wasn't a good operatini system for 68000-based com~ters. Now there are several based
on Modula-2. One that I 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

'1'

BY T E • JULY 1985

Wirth begins with a philosophy:
keep it simple. "There should not be
a compiler that takes 100,OOQ 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
THE MASTER SPEAKS
I liked last year's Faire, but the big at- contemptuous. "They put in exception
traction for me this year was Dr. handling. They don't know how to
Niklaus Wirth, certainly one of the program :'
most influential leaders of the micro
Of course, not all omissions and inrevolution . On my way to Reno I tried clusions grow out of high philosophy.
to imagine what Wirth would be like. " If you are at a university and have
I had a few clues: there's a famous only a few students to help you, you
story about his reply when asked how better don't do vast projects." At
to pronounce his name.
Wirth's university during i 975-76 he
" You can call me by name, or you had only one machine. a PDP-II with
can call me by value," he is supposed
56K bY.1:es of storage. "This set definite
to have answered, "If you call me by limits to the size of programs. in'
name, it is 'VIRT.' If you call me by ,cluding compilers."
value, it is 'Worth .' ..
Of course, many people cannot disI can't confirm that Wirth ever ac- tingui'sh between a language and their
tually said anything like that. I think implementation of it. After Pascal 's
I do not know another pun that ex- success showed the need for a followploits three languages (German , on language, Wirth developed
English, and Pascal). Certainly the Modula-2; but he had only a little
man I met would have been capable time-part-time one summer-to write
of it. He has a puckish sense of humor an implementation of it. The idea was
and speaks excellent English, as does to keep the compiler small and comhis wife. Frau Wirth found Reno prehensible and get it running. Once
fascinating. During lunch she kept a Modula-2 compiler existed. it could
making one-dollar keno bets on be used t9 write a better compiler.
numbers that mathematicians would
His first Modula-2 compiler took 25
find interesting; at last count she was minutes to compile itself. By working
recursively, he was able to develop a
about $50 ahead.
After lunch Dr. Wirth gave a talk on version that would compile itself in 2
Modula-2. He said too much for easy minutes. 'As you see, you can gain not
summarization; I expect I'll be crib- only by making fast hardware." The
bing pieces of it for a year. He man- speed was not done at the sacrifice
aged, in a bit more than an hour, to of comprehension.
say more interesting things about
Many of the language's limits were
compiler design than I've learned in imposed by the machinery Wirth had
five years. I don't find Wirth a good available. and they might be changed
writer; but he's a fascinating speaker. in later revisions. On the other hand.
Because I am a staunch Modula-2 Wirth is contemptuous of programenthusiast. a number of readers have mers who read through the language
asked me, more or less politely, to ex- report and call for extensions before
plain some of the curious aspects of they have even tried to use the lanthe language. Why has Wirth done guage. He has special scorn for those
this? Why has he left that out? After who insist that a language have excephearing Wirth's lecture, I can make this tion handling.
generalization: when Wirth designs a
"If you are deep inside nested struccompiler, there are no "accidents." tures, it can be good to raise your
There's a good reason for everything hand and shout 'Help! ' But could not
he does.
(continued)

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.

Boy, are you in for a surprise.
You know you need mass storage.
And you know you need some
kind of backup.
But what you don't know
is that making a backup from
your hard disk can take the
patience of a saint. And tax the
memory of an elephant.
Unless, of course, 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 of the TLC's menus.
And one of your fingers.
You can back up the
entire disk All your data for the
day. Agroup of selected files.
Or just one single file. As a
matter offact, you can back up
whatever you want. Which will
save you quite a bit of time 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 of the TLC.
There's no formatting of blank
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 of the
lowest-priced
tape backup
systems you
can find.
For more
information and
the name of your
nearest Corvus
TLC dealer, call (800-4CORVUS).

IBM is a registered trade mark oflntemational Business Machines.
© 1985 Corvus Systems, lnc.
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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.
With ways to test a strategy before
I actually plunge into the market. And,
if I want it, the power to make my own
trades through my computer, at a
substantial discount.
Tell me about Investor Services
from The Source and Spear Securities.
Now, my investment decisions will
be based on the one opinion I respect
most. My own.
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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 he
called 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 /'lot 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. "I
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. I'll admit it: I was one of
those who clamored for certain extensions and changes to the language
before I did much programming in it.
On reflection. I 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(colltillued)

Put your PC
in Pictures
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With PC_EYETM your IBM PC can
capture real-IKe pictures of people,
products, drawings, text - anything
a video camera can see. Add one
or more of CHORUS' software
packages and you can perform
sophisticated graphic arts, data
base management, security and
long distance communications
tasks.
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PhotoMail™ - Two-way
Communications using pictures,
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. PhotoMaii supports alternate voice and image
transmission, disk storage, and
hardcopy printout File conversion
is included to support "electronic
mail" systems.

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.
~_ TM

IMiGITM - Graphic Arts Capability
IMiGIT is icon driven and ideal for
PhotoBase™ - Integrates pictures
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, Photo Base 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 real estate, bank security
and signature verification, medical
record keeping, product cataloging
and more.

Great Value Added Opportunities
OEMs and software developers can
incorporate high quality pictures
int6 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.
Call us about our other imaging
products like Colorverter~M
Screen Master,'" and CompresslT'M
to help meet your application needs.
. 1-80Q-OCHORUS or 603-424-2900.
Or write for our "Seeing is
Believing" comprehensive brochure.
TM: All are trademarks of
CHORUS DATA SYSTEMS, INC.
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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
How Do WE REALLY Do IT?
After Wirth's lecture, there was a large projects. Modula's, er. modular
panel on the Modula-2 language. structure allows projects to be broken
Alas, whether due to the hour or the apart and keeps the interfaces bespeakers, I slept through much of it. tween pieces thin; according to the
There were a few interesting points. panelists, thinner than with any other
Jon Bondy, former officer of USUS, language. Bondy told of some recent
talked about Modula-2 's seeming projects he'd worked on. "We wouldn't
simplicity. 'At the end of a month I be finished without Modula-2."
All the panelists agreed that prothought I knew all about the language,
but then I feel this way every month :' grammers think too little and begin
The real value of Modula-2 is that big writing code too early. "It's the APLprojects can be broken up into mean- FORTH philosophy," Bondy said .
ingful parts for different people to "Don't think about the problem , just
work on-and it really works.
start hacking at it."
Tom DeMarco commented on proWith Modula-2 you needn't do that.
gramming philosophy and gave the In fact. if you have a team of programopinion that Modula-2 is a major step mers, you can't do that. Instead, you
toward developing a "standard soft- must spend time breaking things
ware bus;' which all of us, profes- apart and looking at logical divisions
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _--,

ment there's only room for Zeke II.
and he's crowded into the living
room-I'll do some more exploration .

of the work. In Modula-2 you can
write code that describes what a program part does and what variables it
uses without showing how 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 I 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
(continu ed)
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$Iash Programming Time in Ha'l f!
With

Fi rsTime"

• 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.

FirsTime 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 and
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.
FirsTime's Transform command lets you change
a statement to another similar one with just two
keystrokes. For example, you can instantly trans form 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

FirsThne is Unparalleled

FirsTime automatically indents statements as they
are entered , saving you from having to track indenta tion levels and count spaces.

FirsTime is the most advanced syntax directed
editor availaple.lt makes programming faster, easier
and more fun .

TO ORDER CALL (201) 741-8188
or write :

Spruce Technology Corporation
189 1::. Bergen Place
Red B~nk, NJ 07701
Inquiry 40 1

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· OOS IS a trademark 01 Microsoft Co rporal lon
IBM IS a trademark of International BUSiness Machines, Inc . • Turbo pasca l .s a trademark 01 Borla nd 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

and editing, 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
n umber 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 Deriver 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, 13-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 profes.
sionals with at least 3 years experience in:

• Quality Software, Electrical & Mechanical' Contracts
• Material Operations' Aerospace Program Planning
• Manufacturing' Finance 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 REQUIRED.
Please send your confidential resume to: Martin
Marietta Denver Aerospace, P.D. Box 179, L131 I, P909,
Denver, Colorado B020/. No agenCies please, we prefer
talking to the individual.
U.S. Citizenship Required .

IWARTIN IWARIETTA
1'892

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 taping
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 cartridg~s 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, I liked 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.

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 a couple 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 Quake 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)

GRAPHS WITHOUT GRAPHICS?
No need for color monitor or graphics board.
Make graphs on dot matrix printers.

Printers

Easy to Use. No Programming.
CP/M2.2 , 3, 80. or 86, MS-DOS or PC-DOS.
Excellent Manual. Most disk formats.

25'''11!1~

DataPlotter

~

Lark
SALES
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Software ™
131 N. Leverett Rd.
Leverett, MA 01054

.
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c

Line Graphs & Scatterplots .... $69
Bar Graphs & Pie Charts ... .. . $69
~

"
:

-'

117~~~~/~?~a~:~

Add $3 shipping.
$8 outside US and Canada.
Specify type of Printer.

(413) 773 -8687

Visa. M/C
Inqui ry 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 isjust your speed. It operates
on command, or with a menu, or
any combination of the two.
Inquiry 247

IBM 310 1, DEC VT-52 , VT-100, 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
yo~r 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 comer. 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
IMICRQSTUFr
most popular
terminals, including
1000 Holcomb Woods Parkway / Roswell, Georgia 30076
JU LY 1985 • BY T E
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Lilith CAD system uses the mouse to any level. For example, if you change
draw circuit lines, chip-mount pads the design of one of the chip-mount
(the little wide spots that chips or chip pads at the lowest level. then every insockets would be soldered to), and stance of that particular pad, hunthe other stuff that goes onto circuit dreds of them, will change instantly.
boards. Elements, such as pads, can Alternatively, you could change one
be built up into larger units, as large of them at the highest level of abstracas you want. Since each is an element tion and only that particular one
in the file, changes can be made at 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-8™ ... Programs virtually all
+ 5V EPROMs, single-chip micros, and
emulates EPROMs. ONLY $689.00 (l28K
RAM version)
GANGPRO-8™ ... 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, SHOafER, PP7, XP, and required
options. Detailed literature and spec sheets
available. IBM PC, Apple and other popular
PCs support.
PAL is a registered .rademark or MMI.

lOLL-FREE 1-800-EEI-PROM

It's only Logical.

LOGICAL DEVICES, INC.
1321 N:\\'. 65th Place • Fort Lauderdale, FL 33309 • (305) 974-0967 • TELEX: 383142
328

BYTE' JULY 1985

Inquiry 214

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 $21.000
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.
MACFAIRE

The Macintosh Faire was held in San
Francisco's Brooks Hall the 22nd and
2 3rd of February. I had a long-standing dinner engagement with Frank
Herbert for the night of the 22 nd,
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)
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We've just done something
:he SemiDisk far more affordable
ever before. With price
:uts over 25% for most of our product line. Even our new 2
megabyte units are included.
COMPARE WITH THE OTHERS.
SemiDisk Systems builds fast disk emulators for more
microcomputers than anyone else. S-l00, lBM-PC, Epson QX-I0.
fRS-80 Models II, 12, and 16. Up to 2 megabytes per board,
standard. Up to 8 megabytes per computer, using only four bus
;lots, max! Software drivers are available for CP/M 80, MS-DOS,
ZDOS, TurboDOS, VALDOCS 2, and Cromix. Semi Disk 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
g0286 's expanded instruction set, moving data four times faster
:han 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
jata protection during a blackout. Nobody else has this
important feature. Why risk valuable data?

IT'S EXPANDASLBn'O 8 MEGABYTES.
You can stattWith as Uttle as 512K bytes, and later upgrade to
2 megabytes per board. At. your own pace, as your needs expand.
In an IBM PC, XT, and AT you can have multiple drives on ~
single system. And the SemiDisk gives you mainframe
performance on the top of your desk.
AND TIfE BEST NEWS IS SAVED FOR lAST:
512K
1Mbyte
SemiDisk I. S·l00
$695
$1395
SemiDisk 0 , 80100
$1995
'995
IBM PC, XT, AT
.695
S1795
QX-IO
S1795
'595
TRS-80 11,12,16
.695
S1795
Battery Backup Unit
$150
.150
$150

SemiDisk Systems. Inc.
P.O. Box GG, Beaverton, Oregon 97075

503-642-3100
Inquiry 317

Call S03·646-SSIO fur CBBS/ NW. S03·77S4838 fo r CBBS/ PCS, and S03 649·8327 for CBBS/Aloha , all SemlDl,k-equlpped compuler bulletin boafd,
( .iOOI I 200 haud). ScmiDisk, SemiSpool trademark... of 5emiDisk System.c;, CP/M trademark of DIRhal Research.
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Lettermate lIe's and they sell for
chicken feed; starting at $199.00.
Being LetterMates from BDT Products, they have all
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 BDT dealer would be proud as a peacock
to show off the LetterMate lie's. Give him a whistle.

Nothing tops a printer like a LetterMate BDT
For More Information, call or write: BDT 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 jess than you'd have
paid for the thin one a year ago. During that year the 128K-byte Mac might
have been a good companion for
(continued)

ITEMS DISCUSSED
BARON
(for Macintosh) . . ... .. .... $59.95
MILLIONAIRE
(for Ma~intosh) .... .. ..... $59 .95
TYCOON
(for Macintosh) .. ..... .... $59.95
Blue Chip Software
6740 Eton Ave.
Canoga . Park. CA 91303
(818) 346-0730
CONCERTWARE
(for Macintosh) ... .. ... .. $49.95
Great Wave Software
POB 5847
Stanford . CA 94305
(415) 325-2202 .
CP/M-68000 ..... .. . OEM product
Digital Research
60 Garden Court
Monterey. CA 93940
(408) 649-3896
FAST FINDER .. .. .. . . . . .... .. $100
Thrdis Software
2817 Sloat Rd.
Pebble Beach. CA 93953
(408) 372-1722
HP-IIO ...... ... .... ... . . . $2995
LASERJET . .... .. ...... . .... $3495
Hewlett-Packard
974 East Arques Ave .. MS 72LP
Sunnyvale. CA 94086
(800) 367-4772
HVPERDRIVE (for Macintosh)
for 512K-byte Macintosh ... $2195
for I 28K-byte Macintosh .. . $2795
(includes $600 upgrade
to 512 K-byte Macintosh)
General Computer Company
215 First St.
Cambridge. MA 02142
(800) 422-0101
LASERWRITER .. . ...... ..... $6995

MACINTOSH
128K bytes .. . . . . . . . .. . .. $2195
512K bytes . .... . . ...... . $2795
Apple Computer
20525 Mariani Ave.
Cupertino. CA 95014
(408) 973 -2222
LILITH CAD SYSTEM ... . ... . $21 .000
LILITH COMPUTER ..... .. . . .. $8000
MACMoDULA-2 ........ .. . . .. $150
Modula Corporatio n
950 North University Ave.
Provo. UT 84604
(801) 377-3598

NEC PC-8201 .... . .... . .. .. $399
NEC Home Electronics
140 I Estes Ave.
Elk Grove Village. IL 60007
(312) 228-5900
OMNIDRIVE (for Macintosh)
5.5 megabytes . .... ...... $1495
II megabyes ... . ... . . . . .. $1995
21 megabytes . ....... . ... $2995
Corvus Systems Inc.
2100 Corvus Dr.
San lose. CA 95124
(408) 559-7000

MEGAMAC . ... .......... .. . $1395
Micrographic Images
21040 Victory Blvd .. Suite 2 10
Woodland Hills. CA 91367
(818) 368-3482

p-SVSTEM IY.2
(SofTech's liaison) ... . .. . ... $250
STRIDE 440 ... ..... starts at $5900
THE NOD
(available as a development
tool) . .. ................. $400
with cable
Stride Micro
4905 Energy Way
Reno. NV 89502
(702) 322-6868

MODULA-2 (for IBM PC) .... ... $495
Logitech Inc.
805 Veterans Blvd.
Redwood City. CA 94063
(415) 365-9852

TECH FONTS (for Macintosh)
..... . . ... ..... . Price unavailable
Paragon Courseware
4954 Sun Valley Rd.
Del Mar. CA 92014

MACNosv .... .. ..... . . . ..... $50
Jasik Designs
343 Trenton Way
Menlo Park. CA 94025
(415) 322-1386

MODULA-2 (for Stride) ... . • . : . $500
SCENICWRITER .. . . .... . .. . ... $995
SceniC Computer Systems
Corporation
,14852 Northeast 31st Circle
Redmond. WA 98052
(206) 885-5500
MOSYS OPERATING SVSTEM
(for Stride) . . .... Price unavailable
Robinson Systems
Red Lion House
St. Mary's St.
Painswick GL6 6QR
United Kingdom
0452-813699

UNDERWARE COLORPENS ...... $14 .95
Diversions Inc.
1550 Winding Way
Belmont. CA 94002
(415) 591-0660
WVSE WY-50 TERMINAL ... . ... $695
Wyse'Technology
3040 North First St.
San Jose. CA 95134
(408) 946-3075
(inside California)
(800) 421 -1058
(outside California)
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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 $150
"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
$1500; 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
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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 I28K-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 PhD. 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 128K-byte Mac that isn't very
fast. but many find it adequate-or say
they do.
However, MacModula-2 really
shines in the 512J<..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 OuickDraw. 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)
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DATAEASE
# 1 with Corporate users.

DATAEASE
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DATAEASE
#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, calcu late 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:

"We chose DATA EASE over
dBAsEI/ 'M and Lotus 1_2_3 'M
because most of the program'Tling was already done,"
Joe Dane, Human Resources Director
Mc/ 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, 5enior VP,
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in Corporate Software sales,

Business Computer 5ystems
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excellent in performance, documentation , ease-of-use, error
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"DATAEASE is perhaps the most
effective blend of ease-of-use
and performance available for
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Data Decisions
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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,"
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database management systems ahead of dBAsEIII ™, Symphony TM,
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Why settle for less? Contact
Software Solutions, Inc. for more
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Software Solutions, Inc.
305 Bic Drive, Milford, CT 06460
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Telex: 703972

J .A. Fulmer
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Concertware is a
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.

Modula Corporation's MacModula-2 will do for the Macintosh
what Borland's Thrbo Pascal did for
the IBM Pc. If you're a Macintosh enthusiast. make haste to get a copy.
You'll be glad you did.
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

Come visit us in our
Long Island Showroom
126 Sherwood Ave.
Farmin dale, NY 11735

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 t.hought 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)
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.
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DMP-4l, DMP-42 22 x 34", 24 x 36"2450
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2213A12215A12235
DUAL TRAC E OSCILLOSCOPES

THE ANSWER
BY ANY MEASURE

Now! Tek quality and expert advic~
are just a free phone call away!
The industry
standard in CRT
performance.
Cri sp, easy-toread, bright CRT;
14kVaccelerating
potential , provides
high writin g rate
and small spot
size . Full size 8x 10
cm display for
measurement
accuracy.

Display controls
are flexible and
easy to use. Separate intensity
controls reduce
blooming in alternate sweep mode.
Focus tracki ng
mi nimizes control
adjustment and
BEAM FIND eliminates confu sion.

Our direct order line gets
you the industry's leading
price/performance portables ...
and fast answers from experts!
The 60 MHz single time base delay
221 3A, 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 hig h accuracy
ensures true
reproduction of
your signals. Fas t
ri se tim e and hig h
band width is well
sui ted for a variet y
of measurement.

Perform delayed
sweep measurements accurately
and easily. Both
sweeps can be
displayed al ternately making d ifferent ial measurements easy and
accurate (1 % ).
An interlocking
SEC/DIV control
simp lifies set-up.

have the bandwidth for di gital
and analog circuits. The sensitivity
for low signal measurements. The
sweep speeds for fast log ic fami lies. 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
appli cation s, will answer your
q uestions and expedite delivery.
Direct orders include comp rehensive 3-year warranty*, ope rator's

Stable hands-off
triggering. p-p
AUTO detects signal peaks , then
sets the trigger
level for you. Display asynchronous
signals using
VERT MODE tri ggering . Independent TV fi eld and
line selec ti on.

Front panel laid
out by function
for ease of use.
Color coding aids
the user in operation. Functions
and modes are
placed logically.
All nomenc lature
is clearly labeled ,
and protec ted
behind a sc ratch less 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 , c all collect:
(503) 627-9000.
Or write Tektronix, Inc.
PO. Box 1700
Beaverton, OR 97075

Tektronix®
COMMITTED TO EXCEUENCE

Copyrig ht c 1985, Tekt ronix, tnc. All rig hts reserved . # TIA-439-3. t Price F.O.B. Beaverton , OR. -3-yea r wa rranty inc ludes 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
Lotus 123™ with IEEE-488
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¢Q488 is the first
choice of over 500 companies.

C(fi
CAPITAL EQUIPMENT CORP.
10 Evergreen Avenue
Burlington, MA. 01803
(617) 273-1818
IBM is a trad ema rk of Internatio nal Busi ness Machines Corp.
Lo tus 123 is a tra demark o f Lotu s Oelle lopme,nt.
Tektron ix is a trademark of Tektroni x. Inc.
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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
Enl ightening 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 'lex, 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 HewlettPackarc:\ 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 llO's
electronics, keyboard, and on-board
programs (Lotus 1-2-3 and WordStar
in ROM already) really riice, 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 IIO-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 examined it and don't have visual problems; but for heaven's sake try it
before you buy one!
1 also have a pile of new fonts for
the HP LaserJet; lbny 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 Good Reasons to Join
1. The Finest Books. Of th e hundreds and

Everything you want to know about computers is cl early, simply explained in the

brings you the finest publications from the
most authoritative writers in the field. All at

McCraw-Hill Encyclopedia of Electronics
and Computers. With 964 double-columned

significant savings!

pages, 477 articles by 272 contributors, and
1266 illustrations, tables, and graphs that
clea rl y illu strate th e how, the why, and
the what.
Written by the most eminent authorities
of the academic and industrial world, with
subst a nti al bibli og raphi es for furth er
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 of Computer and Information Sciences to keep up-to-date on the
developments, theories, and applications
important to your/·ob.
The Library 0 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

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 engineerin g to
personal computing. You'll regularly be
offered critically important books you might
otherwise have missed.
Take advantage of our IO-day, no-risk
examination period.
Join the Club risk-free, simply by sending
for the McCraw -Hill Encyclopedia of Electronics 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.
Simpl y co mpl e te a nd ma il th e ca rd
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 pub·
lishers' editions, nevereconomyeditions.
2. Big Savings . In addi t ion to ge tting th e
McC RAW-HILL. ENCYCLOPEDIA OF ELEC·
TRONICS 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 . Al so, you will immedi ately
become eligible to participate in our Bonus Book
Plan, with savings up to 70% off the publ ish·
ers' prices.
4. Convenient Service. At 3·4 week intervals (16
times per yea r) you will receive the Library of
Computer a nd Inform ation Science s News,
desc ribin g th e 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 guaran·
tee return postage.
I( the reply card has been removed. please write to:
The Library o( Computer a nd In(ormation Sciences.
Dept. 7·CV2·61613, Riverside, N.J. 08075, to obtain memo
bership information and an application.
flyte 7/ H5
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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 3 52) you ex- ·
plain : "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 CalendarII 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 an!:! computer belonging to the customer . .. the customer rna!:!

modif!:! or make copies of an!:! 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 J'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 J'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 5695 , but
it is available for much less (I got mine for
less than 5500 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
(S2 5) and maintenance manual (S50) 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 W)!se 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 W)!se users told me that
Wyse terminals have an intermittent
keyboard-bounce problem. Shades of
TRS-80 Modell! I gather it's not pr:ohibitively severe, but it can be annoying.
We 're getting a Wyse: 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 SIS/year.
MICRO COMPUTER USERS
OF FAIRBANKS

c/o Smith DeSign
POB 80582
Fairbanks, AK 99708
Includes special groups for Osborne,
AtarL Kaypro, and others. Meetings
described as chaotically enjoyable.

ERRox
Introducing EasyPleX~

The new,

easy-to-use electronic mail system

from CompuServe.
Finally! Electronic Mail that's so easy to
use you can start composing and sending
messages the first time you get online.
Designed for various experience levels,
EasyPlex has a menu mode with simple,
easy-to-follow directions for beginners,
and it lets experienced users save time by
working in the prompt or command modes.
With EasyPlex, you can compose, edit send,
file, and take advantage of sophisticated

options previously-available only with more
expensive services.
CompuServe's EasyPlex lets friends and
relatives, associations and club members
communicate any time of the day or night.
And small business owners, real estate
professionals, insurance agents, lawyers,
writers, etc. can communicate quickly and
simply-either interoffice or interstate.
"It's Easy." "Just Plex it!"
Best of all, EasyPlex is available to all
CompuServe subscribers. And, along with
EasyPlex, you get hundreds of valuable and
entertaining computing options. Plus the
assurance of belonging to the largest fastest

growing cdmput~r information serVice in
the world and the premier supplier of
business information to FORTUNE 500
companies,
Start communicating! To buy a
CompuServe Subscription Kit see your
nearest computer dealer. To receive our
informative brochure or to order direct
call or write:

CoDlpuServe®
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
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To get the world's most advanced 50 CPS
daiSywheel printer, you'll have to pay less.
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 of supplies and paper handling accessories.
You won't 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, ca1l800~521~4897. 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) 496-4777,
lrving,TX (214) 258~6776, Irvine, CA (714) 476-0244, San Jose, CA
(408) 971-0255.
.
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SNOBOL and Icon
language
designer
Ralph
Griswold
looks at
his language
BY EZRA SHAPIRO

D

uring the course of 1984. three implementations of SNOBOL dialects appeared on the microcomputer language
market (see page 350). SNOBOL. a convoluted
acronym for "string-oriented symbolic 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 syntax. geared to text processing
and string pqttern matching. Because SNOBOL is
unlike any other programming language. it is still
taught in many computer science departments. It has
also spawned a loyal community of users who find
it the easiest way to solve programming problems
involving nonnumeric data. However. because the
language has never been sold commercially. it has
remained something of an oddity ... 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 University of Arizona. has gone
on to create a new language called Icon that combines many of SNOBOL's facilities for string
analysis with more traditional control structuresalthough its philosophy and operation are anything
but traditional. Icon is not yet available for personal
microcomputers in any commercial form.
Early this year. 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.
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 always been a part of SNOBOL.

BYTE West Coast is prepared
BYTE's editors and staff

rnontnl~ b~

in San Francisco and Palo Alto.
Correspondence snould be addressed
to BYTE West Coast. BYTE
Magazine. 42 5 Batter~ 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 years been in the humanities community. for
things like syntactic analysis?
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 interest'ing from an intellectual standpoint.
BYTE: AvaiiabilitIJ is alwaIJs a critical factor.

OLATTICE®WORKS
LATTICE TOPVIEW
TOOL BASKET RELEASED
If you develop programs oriented to take ad·
vantage of IBM's TopView multi·tasking win,
dow environment, you need the Lattice Top·
View Toolbasket.
The Lattice TopView Toolbasket is a library
of more than 70 C functions to control win·
dow, cursor, and pointer functions, along with
printer controls, cut and paste functions,
debugging, and general utilities. It also in·
c1udes 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 lIO and dispatch routines, plus its
sample programs with source code and batch
files your programs can be patterned after.
The Lattice TopView TooJbasket 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 Lat·
tice 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 pro·
grams such as VisiCalc, SuperCalc, and Lotus
1·2·3. SOL·Calc is the first full·featured spread·
sheet to be coupled so closely with a power·
ful relational database to give users the abili·
ty to treat SO L database access statements
like normal spreadsheet formulas .

The UNICALC Source Kit, used to develop
SOL·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 allow s program developers to incorporate
electronic spreadsheet features into new or ex·
isting 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 ar·
rangements 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!
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" up·
dates during the w arranty period. When you
register your purchase w ith 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 com·
piler, consider the source. Then call us : Latt·
tice, Inc.

ASK ABOUT OUR "TRADE
UP TO LATTICE C POLICY"

@

Lattice , Inc .
P.O. Box 3072
Glen Ellyn , IL 60138
(312) 858·7950
TWX 910·291 ·2190

Int e rn a ti onal Sale s Offices

Belgium : So fl shop . Pholl e: (32 ) 53·(iG-~ H 7 ;)
Engla nd : Hound hill. Pholl c: (06721 5. 1(;75
J a p a n : Lifeboat Ja pan . Phone : (03) 2Y3 --l7 11

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 readil y
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.
BYTE: Is SNOBOL goil1g to go through
al10ther roul1d of evolutiol1 at this poil1t?
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
(continued)
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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 orderto 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
30-day no question asked money back guarantee policy.

et

10 MB Half-Height
'JtIC I!cev 'JD auD !
Hard Disk Subsystem ......... . ... . . ..$599:OtJI
Save $500 on our 10 MB Microscience hard disk drive wh ich 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 %" 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 your PC to
the maximum memory of 64K and save $50to $200. Can you imagineat
a cost of $199, we will ship you a memory expansion card capable of
expanding 0-364K 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 morel!!
In Canada Call (416) 549-2303
912 Barton Street, East
Suite 26
Hamilton, Ontario
Canada L6L 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 SOO-JEDEN US
In California SOO-JEDEN CA
If busy please call 714-545-S1 OS

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-SO

LQ-1500

FX-SO

Other Printers

Monitors
HOMEWRITER 10
CR-5650 A
RX-100
CR-5650 G
FX-100
CR-6600
JX-80
CR-6700
CR-420
Diskettes ... Lowest Prices!
TIRED OF SOME
MAIL ORDER RUNAROUND?
WE DELIVER PRODUCT' ...
NOT PROMISES!
Dealer Inquiries Invited
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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 any body'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 peopJe
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 Icon. 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-l2E. High resolution RGB
monitor 640x350 lines noninterlaced - .28 mm dot pitch -Compatible
with IBM Enhanced Graphics
Adapter -Nonglare screen -$785

MAX-12. Amber monochrome
-720 x 350 lines -Enhanced to intertace with IBM color or
monochrome adapter card
-Nonglare screen -Can display 16
shades of amber -$249

HX- t 2. High resolution RGB
monitor -640 x 200 lines
non interlaced -.31 mm dot pitch
tube-Nonglare screen -$695

I

':!!I!.

SR-12P. 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
with IBM Professional
Graphics Adapter -Nonglare screen -$999

resolution RGB monitor noninterlaced -.28mm dot pitch tube
-9E compatible with IBM Enhanced
Graphics Adapter -Nonglare screen
-Green/ amber switch -Apple/ IBM
colors - Etched dark glass screen
-$650/$750 (9E)

SR-12. Super-high resolution RGB
monitor -640 x 400 lines noninterlaced
-.31 mm dot pitch tube - Nonglare screen
- Requires intertace card -$799

Princeton Graphic Systems. The only real choice.
For office or home use, Princeton Graphic Systems has a monitor 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 'tradition of quality, pertormance , and value . Princeton Graphic Systems. 601 Ewing Street, Bldg. A, Princeton, N.J.
08540. (609) 683-1660 Telex: 821402PGSPRIN (800) 221-1490. Ext. 304.
rrlnteton accessory product line.
Undergraduate tilt /swivel monitor base,
ColorView card, Green/ Amber switch, RGB·80 card
and Scan Doubler card .
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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 197 I 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 SU5
following SNOBOL4. SU5 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 SU5
aside and started working on a new
linguistic context that became Icon.
Icon 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 Icon 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?

Buy and

sell stocks with
your personal
. computer.
Now use your own personal computer to place stock and option orders
24 hours a day,seven days a week. Get quotes, review your portfolios and more.
And save up to 75% on brokerage commissions~ For more information,caII
toll free today:

FIDELllY

1-800-544-6666.

In Mass., call collect (617) 523-1919
·As compared with full-cost brokerage firms. Minimum
commission is $30.00.
KQB0601B5

I_U~~_i'9_~ O?""===~...,

1,.,. ...~... IV".n..,~PUiT@c§)c§)

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)
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Error Correction
Code (ECC)
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Installation
Maximum RAM
Capacity 4 Mbytes
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Free Prod uctivity
Software
2 Year Warran ty
Supports Lotus!
In tel Specification
-Breaks the 640K
DOS Barrier ....
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Pa n ty 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 'Technology
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

of losing your data. In fact, ECC is so
cri tical, 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 'Technology 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 'Technology at
415-490-8586.

Finally, advanced technology
for the IBM AT.
Inquiry 265

47790 Westingh ouse Dr., Fremont, CA 94539, TXL: 709289
ECCE L L is a trademark of Orchid 'Thc hnology. Advantage! is a trademark of AST

Research, Inc. IBM AT is a trademark of International 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.

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-lis, VAX-lis, 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

BYTE: What Icon implementations are out

(continued)

A!lTBNTIOll ~ OB I D.A~A,~ OWl\1EBSI
USE YOUR PRINTER TO ITS FULLEST WITH MARVEL PRINTTMI
•
•
•

even in the middle of the text.

•

It:

Allows you to backspace ~5<
Includes a powerful Label Printing Program.
Enables you to create graphiCS-

0

~

J u s t i f i c a t . i o n end
by MARVEL PRINT.

~icro-)u.ti£ication

INSTEAD OF THIS:
Word
Proc •• aor
lIicro- Ju.tification

Juatification
MARVEL

by

end

PRINT.

On the ML 192-193 you can get TRUE proportional
spacing with the right margin justified.

348

B YT E • JULY 1985

,

.:£1\

~

IOWIDATA'.

Character Sets: Use ours or create your own. Mix: Italics
• Script· Science & Math Symbols· Hebrew· Russian· Arabic
• Greek· Foreign Language Marks.

Ji"

+

0/01
• 1: T
I,
•
n7'::lY ~w :"10.11"1
.~'-.4-~.

s.
• V. U.-!1\!l
ISf'E3YXWbl
• .!J .:. t ....,.:.. .:, ..s ~ -16
• l' r:i • ~ t3 .r !; .i
~

THIS Ion the ML92-93)
Proc • • eor

·3

OKIDATA is a trademark of the Okidata Corp.

Proportional Spacing of letter quality text(justifies right margins).

Word

!!

Access ALL features of the OKIDATA 92-93 192-193 Printers
ANYWHERE in NW IASCII or WordStarl file:
MARVEL PRINT only .......... , .............. .......... ................
...... S70
Character set-Clone package ............................................. ....... S25
DEMO disk IRefundable with purchase) ..................................... S5
Proms for 92. 93 w/comp. MARVEL PRINT pkg .................. SI45
OKIDATA 192 Printer w/comp. MARVEL PRINT pkg . ........ S4S0
Shipping and handling S5 Iprogram), SIS Iprinter)
• Character Clone: Allows you to take characters from
different sets & combine them for simultaneous use.

II

•

::::

-

110

J:[f(~)J2

t. ( • ,

,

.,

L)If.o .n3'd4'

..

~

L:L- '

~

Call or write for more information. Dealers welcome. Works with
Apple, CP/M-BO, PC-DOS, MS-DOS State System. Visa. Arnerican Express, Mastercard we/come. Phone orders accepted or
send check or M.O. to:
MARVEL SOFTWARE
1922 Ave. N. S'klyn, N.Y. 11230 'I7IS) 336-2323

Inquiry 222

This board will expand to 4 Megabytes, 4 serial ports and starts at
$395. That's only part of the story ...

W

e love a good story. Better
than that, we love a great
product. After researching the expansion needs of AT users, we have
concluded that the Basic Time
AT4X4Plus provides the best array of
standard features and upgradeability
available. Compare the AT4X4Plus,
feature by feature, to the AST
Research Advantage!TM expansion
board in terms of main board
memory, total expansion memory,
1/0 capability, and price . You will
then discover who has the clear
advantage.

You Can Never Have Enough
Memory.
That is the oldest saying in computers. Two years ago, customers
asked us what they could do with
256K on a PC . How times have
changed .. . AT4X4Plus can hold
up to 4 Megabytes of memory-2
Megabytes on the board itself and 2
on the 4X4RamPak. An important
feature for future multi-user systems.
The 4X4's "double split memory
addressing" capability gives you the
choice of using 64K or 256K RAM
chips in the first bank of memory. A
single row of 64K chips gives you
128K and is just right for the enhanced AT. Using 256K chips in the first
row enables you to "max out" user
memory to 640K on an unenhanced
AT with a single row of chips. The remaining 128K will be available above
the 1 MEG memory boundary. A first
Inqu iry 298

row using 256K chips added to a
enhanced AT will give you 640K user
memory and 384K above the 1 MEG
boundary. The memory above 1
MEG can be used by DOS 3.X for
VDISK, a virtual ram disk. We think
that a 512K board (a first row of 256K
chips) is your best buy.

Want Real 1/0 Power?

AT4X4Plus Prices:
AT4X4-128 1 pa raUel, 1 serial , l28K
AT4X4-512 1 parallel, 1 .erial , 5l2K
AT4X4-1MB 1 parallel, 1 .erial, 1 MEG
AT4X4-2MB 1 parallel, 1 serial, 2 MEG

AT4X4Plus Option Prices:
AT4X4-2S .econd .erial port on 4X4 board
AT4X4-RAM 2 MEG 4X4RamPa k
AT4X4-SER 2 serial port 4X4DualSe rialPak
AT4X4-GAME qame port
AT4X4-PCP preferred customer plan
(24-month warranty, 24-hour repairs)

Multifunction boards only start
with memory. The AT4X4Plus comes
standard with a parallel printer port
and an asynchronous serial
(RS-232C) communications port.
Have more than one serial device?
No problem, 3 more are optional, 1
on the AT4X4Plus itself and 2 more
on the 4X4DualSerialPak piggy-back
board . Need a game port for a
joystick or mouse? It's also available
as an option .

Hours: M-F 8 am- 5 pm PTZ
Sal. 9 am - 1 pm PTZ
London (01) 871 -2855
Paris
(01) 321-5316
Sydney (02) 579-3322
Canada (403) 438-0994

Your Satisfaction Is Guaranteed.

OUll lde California

With apologies to AST Research's
advertising, we think at least 4 out of
5 AT expansion board buyers want
more capability at lower cost. The
AT4X4Plus is the clear choice and we
guarantee it. If you are not completely satisfied with your AT4X4Plus
within 30 days of purchase you may
return it for a full refund, including
the freight to return it. And if you
should ever have a problem during
the twelve month warranty period,
we will fix or replace your board
within 48 hours of receipt.

$395
495
695
1095

$50
995
295
35
75

All prices include UPS surface charges. For
fast delivery, send cashier's check, money
order, or order by MastercardIVisa . Personal
checks, allow 18 days to clear. In a hurry? UPS
Blue Label is just $5.00 . Company purchase
orders accepted, call for prior autho rization.

California residents, add 6% sales tax.

1-800-821-4479
1-805-987-97 41

Inside California

4809 Calle Alto
Camarillo, California 93010

QUBIE'
Order Today,
Shipped Tomorrow!TM

© 1985, Qubis'. Advantagel is a registered trademark
of AST Research Inc.
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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
VLSI Ivery large scale integration I layout. 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.
I 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. I 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-

LANGUAGE
IMPLEMENTATIONS:
SNOBOL4+ .. .... . .. . , . . ... . 595
Catspaw Inc.
POB 1123
Salida, CO 81201
\ .,
(303) 539-3884
(MS-DOS, CP/M-86)
SNOBOL4+ ... ... ... .. . ... .. $95
Prentice-Hall Inc.
Micro Service Dept.
200 Old lappan Rd.
Old lappan, NJ 07675
(800) 624-0023
(800) 624-0024 , in NJ
(MS-DOS)
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The Minnesota
SNOBOL4 Language
... $45
Source code ... . . .. . .. , , . . .. $500
Berstis International
POB 441
Millwood, NY 10546
(914) 271-5855
(MS-DOS)
IBM/PC Macro SPITBOL ..... . $195
Robert B. K. Dewar
73 Fifth Ave.
New York, NY 10003
(212) 460-7470
(MS-DOS)

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. I 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 PL/I is
from FORTRAN .
It's a problem, picking names. You
pick a name and later on you wish
you hadn't.
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 I 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.
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., I. F. Poage, and I. P.
Polonsky. The SNOBOL4 Programming language , 2nd ed. Englewood Cliffs, NI :
Prentice-Hall. 1971 .
Griswold, M. T., and R. E. Griswold. The Icon
Programming language. Englewood Cli ffs,
NJ: Prentice-Hall. 1983 .
For information on Icon, conta ct the Icon
Project. Department of Computer Science,
University of Arizona, 1\.Jcson, AZ 85721.
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410-08 RGB Interface card for the
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410-15 RGB Module for Apple lie.
410-80 BO Column and RGB interface
card Compatible with Apple lie. Third
color CUf50r for text editing.
410-8064 Same as 410-BO with additional 64K Ram memory and 6 color
double High-Res graphics. Text is color
changeable.

MODEL SOO PRINTER BUFFER
Centronics compatible parallel interface
with 64K memory expandable to 256K.
Four function modes include: Manual,
Double, Free and Command. Compatible
with most printer.s.
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DATASOUTH
WHEELS OUT
YOUR NEW
CORPORATE
IMAGE
Dear Businessperson:
A good daisywheel pri nter
should work like a pin- stripe
suit for your letterhead.
That's why you need a new
DaisyWheel 36 from Datasouth. It is,
literally, a very impressive machine.
The DaisyWheel 36 is quick, with a top speed of 36 cps.
It's more capable than any other daisywheel in its class,
with superscripts, subscripts, boldfacing, underlinirig,
text reprinting, red & black color printing and proportional
spacing, among other impressive features. And with its
Diablo 630 compati bility, your DaisyWheel 36 wi~l get along
with just about any computer in your office.
Your secretary will get along with your DaisyWheel 36
too--thanks to its sheet and tractor feed options, cartridge
ribbon, and a whole garden of distinctive daisywheel type
faces, each with its own protective cassette.
Best of all, the DaisyWheel 36 comes from a company
with a most impressive name: Datasouth--the name that
means high performance.
- So wheel over to your Datasouth Dealer and run some of
your best letterhead through a new DaisyWheel 36, the high
performance daisywheel from Datasouth.
By the way, the DaisyWheel 36 list s for just $995
Which is a pretty good price for the
best image around.
Eventually yours,

DaisyWheel 36

south
Datasouth Computer Corporation
Box 240947· Charlotte, NC 28224
704/ 523-B500 . Telex 6843018 DASOU UW
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In a world of promises there is one computer
company that has been installing fully integrated networks for years.
Digital Equipment Corporation (DEC) can build your
network now. Whether it's around the office or around
the world.
While other companies try to catch up with develop352B
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ments, DEC has already installed more than 25 ,000
Digital Network Architecture (DNA) nodes worldwide.
In Europe alone, over 7000 of them make up 1500
operational networks (with half of them integrating one
or more Local Area sub-networks).
DNA is also the closest commercial implementation
to the Open System Interconnect (DSI) model.

WITHOUT LIMITATIONS. NOW

Today, DEC offer by far the most comprehensive
range of networking products in the industry.
Ethernet based LAN 's (baseband or broadband),
packet-switching , total network management.
As well as the most complete range of multivendor networking functions available in the industry.
Now.
Inquiry 506

To set your mind free today so you can imagine
for tomorrow.
Digital Equipment Corpor ation International (Europe).
12 avenue des M orgines .1 2 13 Petit- Laney 1. Geneva. (022) 93 3311.
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Digital Equipment Corporation (DEC).
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PASCAL COMPILERS
Our wide range includes the new
version 3.0 of 'IUROO Pascal and
Microsoft 6. DR products at bargain
prices. We also have a selection of
Pascal Libraries and Toolooxes.
Nevada Pascal (JRI'4) £ 40

8-bit

TurCo Pascal v3 . 0
DR Pascal/Ml'+

Pro Pascal
Utah Pascal (JRr)
Turbo Pascal v3. 0

16-bit

Microsoft Pascal
SBB Personal
SBB Professional
Practical Pascal
Pro Pascal
DR Pascal/m'+86

£ 65
£ 99
£199

£ 40
£ 65
£ 95
£160
£395
£145
£290
£295

Prices include delivery in Europe but
not VAT or other local taxes.
For informaticm. or advice call us.

GREYMATTER
4 Pngg Meadow. Ashburlon. Devon TO 13 7DF.
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48 TP I
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IBM PC/AT
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DISKETTES
£ 11.90
£ 16.90
£ 17.90
I: 1990
.01.90

US
US
US
US
US

~ 1 4.99

$20.99
$22.49
$24 .99
$39.99

Prict!s in c lude po st age. U.K. o nl y add V.A.T.
Paym e nt : Int. Mo ney O rder/Mas ter c ard to
A IM (U.K.) Ltd.

Boxed x 10 these pr ime qu alit y American
made disks co me with a lifet im e , no quibble
guara nt ee . Comp lete with hu b ring, sleeve,
wrile protect and co loured library labels.
WANTED - Additiona l worldw ide Agents/
Distributors. Please contact Simon Bell our
I nterna tiona l Sales Manage r:
Advanced International Marketing (UK) Ltd.,
74A Hea th Road , Twickenhalll , Til'l 4BIV. UK.
Tel: 0 1-891 3644 (24 hours) Telex. 94646 1
(USA) III West SI. .I ohn St .. San Jose,
Cal. 9S I 13

MODULA-2 & ADA
Ne ...... this mr)ntr-\ to) 01 \ ':- l~ lnJt-~ r'rtnge of
Mcx:lu 1a-2 ,md Ada subset compilers is
the Interfnce Technologies Compi ler.
a. delightfu l proouct for the IBM PC.
MODULA-2 COMP ILERS
Molu 10 Corp U1S-!X)S, App Ie)
JRT (CP/M-BO)
Volition (va rious)
frem
Logitech (~-COS , CP/~1- 86)
Interface Technologies (PC-OOS)
ADA ( subset) COMPILERS
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For inforna ticrt or advice call us.

EYMATTER
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HIGH-LEVEL
TO ADVERTISE IN

We have new versions from Aztec,
Wizard and Tcolworks and several new
1 ibraries this month . and also lower
prices for Lattice & Aztec.
Aztec C I I vl.06D
Aztec C65 vl . 05C
80s C vI. 50a
Toolv.orks e/80 v3.1
Eco-C v3.1
o/e v3.2c

£165
£165
£110
£ 49
£185
£ 80

Aztec C86/Bl\S vl.06D
Aztec C86/PRl v3. 2
CI Optimizing C86 v2 . 2
C-Systems C v2.0
f)e Smet C8B v2.4
Digital Research C v I . 1
Instant--c vl . Ol
Lattice C v2.l4
Mark Williams M;,QJ6 2.0
Microsoft C v2. 03

£165
£375
£360
£210
£145
£265
£425
£375
£450
£435
£130
£49
£425

LANGUAGES

BYTE EUROBITS
FOR AS LITTLE AS

$300
CALL EITHER YOUR
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Starlit Spectrum
Using the
Sinclair
Spectrum to
collect and
process
astronomical
data
BY DICK POUNTAIN

Dick Pountain is a technical author
and software consultant living in
London. England. He can be
contacted clo BYTE. POB 372 .
Han cock . NH 03449.

T

he subject of this month's column interest like an eclipse occurs in this solar
is the prominent U.K. amateur as- system. The combined small telescopes of
tronomer Andrew J. Hollis. He uses amateur observers around the world add
a low-cost Sinclair Spectrum microcomputer up to a formidable instrument.
Time on the large telescopes at major
to perform data capture and processing on
observations obtained by photoelectronic observatories must be booked many
photometry (the electronic measurement of months in advance and is tightly rationed .
An observer whose allocated slot comes up
the brightness of celestial objects).
Mr. Hollis. who is a chartered engineer by is then at the mercy of the weather: if conprofession. runs the Ormada Observatory ditions are bad. the whole session may be
from the garden of his house in the north- fruitless. Consequently. a professional
ern England country village of Cuddington observer who wishes to study a particular
variable star or minor planet may get only
in Cheshire.
16 or so hours of observation a year. Hollis
He became interested in astronomy in
1957 when his parents showed him the reckons that he can get in at least 50 hours
comet Arend-Roland through a pair of per year because he is in a position to
opera glasses: from this beginning he went observe from his garden observatory any
on to join the British Astronomical Associa- time the weather is fit.
tion (B.A.A) and build his own 8-inch reflecting telescope in the late 1960s. Though his PHOTOELECTRONIC PHOTOMETRY
interest in astronomy is broad. he is par- The study of both variable stars and
asteroids depends in part upon measuring
ticularly interested in variable stars and in
the asteroids (more properly called the their brightness. In the case of a variable
minor planets) and is now director of the
star. the aim is to chart the changes in
brightness over time. The shape of the light
minor planets section of the B.A.A
No science (with the possible exception curve so produced can help to answer
of ornithology) is as open to contributions several questions about the star system that
by "amateurs" as astronomy. Indeed. the produced the stars: Is it a binary or ternary
term "amateur." which has acquired faintly system of stars orbiting each other? What
derogatory overtones in this century. seems are their relative sizes? Do they have extenbarely adequate to describe their efforts. sive atmospheres? Are they exchanging
There is certainly nothing "amateurish"
matter?
Andrew Hollis spends much time measurabout the activities at Ormada Observatory.
Therefore. I shall intend the term in its ing such light curves to derive the times of
original sense of one who works for love of minima (those points in a star's cycle when
the subject. The results obtained by Mr. the brightness is at its lowest level). He acHollis and his coamateurs are often signifi- quires further information by taking accant enough to be published in the B.A.A . curate measurements of the period of variand other astronomical journals.
able stars. i.e.. the time betwe~n minima. If
The advantage of a large telescope is that this is done to sufficient precision. longit collects more light. hence it can measure term fluctuations can be distinguished. as
fainter objects that smaller telescopes can't some stars appear to slow down or speed
detect. Since the giant telescopes are up over years or decades. Mr. Hollis also
almost always dedicated to the inspection measures the brightness of asteroids and
of the most remote objects beyond our plots this against their progress in orbit
galaxy. it's not uncommon for professional around the sun. These measurements yield
astronomers to actively solicit the participa- details about their shape and orientation.
(continued)
tion of serious amateurs when an event of
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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-

u.K.

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 compart~ent 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 wavelengtns 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 13 5-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
IP21) that does the actual detectingit looks like those vacuum tubes used
in old radios. Photo 1 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 I million electrons arriving at
(continu ed)
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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 origirial
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 1eledyne
9400CI 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.
1b 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, or 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 1eletype. 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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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

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
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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 pil~ of hardw~3.fe.
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 1: A typical light curve for the asteroid VW Cephei.

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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pes.

IBM is under our surveillance
Once again, the crack team of BYTE
editors is examining the full story of the
IBM pes and compatibles . In this 1985
additional issue, "Inside the IBM pes",
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 pes".

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
I BM is a regis tered t rade m ark of IBM Corpora tion.
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... $Call

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 \000 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.
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AMDEK
Video 300/300AJ31OA .
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Color 5001710 ... .. . . ......... $3591$579
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IBM SYSTEM SPECIALS
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ROLAND
MB -I22G
$155 MB-142 . .. $Call
CB-141.
$269 CC-141 .
$559
TAUN
115.
$115 116.
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420/L .... $Call 440.
$559
TELEVIDED All Models . ...... $Call
WVSE
WY-50 .
. $459 WY-350 . .... SCali
ZENITH
ZVM -123A .
$79 ZVM -124. . $Call
ZVM -135.
$439 ZVM-136. . . $Call
Z-29A .... $Call Z-49 . .... $Call

INTER DYNE Tape Back Up .
IRWIN Inlernal Tape Back Up .
IOMEGA Bernoulli 20 MB .
MICROSCIENCEISEAGATE . .
MAYNARD ELECTRONICS .
SYSGEN Image/Oie-File/XL .
TALLGRASS
TG-5025 (25 MB wlSOMB Tape) ...... $2759
TG-6180 (80 MB w/60 MB Tape) ....... SCali

KAY PRO All Models .
LEADING EDGE PC .
MORROW DESIGNS All Models .
NCR All Models _
NEC APC ·III PACKAGES
w/2 Or, Wordstar Pro Pk, 2050 .
wi plotter, digitizer &AutoCAO
SEEDUA Chameleonl Plus.
WANG
PC w/256K . 2 Or.
Olliee Assistant wi printer.
ZENITH
ZF ·151·52 w/Zenith Monitor .
ZF · 151 · 21 wllO MB Hard Disk.
ZF-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 wo'uld
want a showdown with Pinnacle.
Its awesome fire power is
provided by the superb Motorola
68000 charging along at 12MHZ
with no wait states (giving about
3MIPS).
·
And Pinnacle's ammo belt is just
bristling with high powered options
to give rapid fire to all seven users.
P-System, Unix,@! CPIM-68K,@!
Mosys, BOS, Mirage, Tripos all obey
instantly - along with their armies of
applications.

Up to 8 Megabytes of directly
addressable RAM and 110
Megabytes of Winchester storage
dance when Pinnacle barks its
sharp orders.
And that's just for starters.
There's also the Pinnacle IX with
TWO 68000's, OMA, and Memory
Management hardware. Ideal for
disk intensive operating systems
like Unix @! and Pick

And a Pinnacle LX expansion
chassis allowing nine 68000
processors to network 56 users.
A micro's gotta do what a micro's
gotta do.
And starting at under $4000
Pinnacle's just the fastest there is.

PINNACLE
The accessible peak of performanct

us DISTRIBUTORS Pinnacle Systems Inc. 10410 Markinson Road, Dallas, Texas 75238. Tel. (214) 340-4941. Telex 88-8442
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 MARKETSYSTEMS VMS Pinnacle, Dallas, Texas. Tel (214) 340-4941.
EUROPEAN DISTRIBUTORS TDI Pinnacle Ud, 29 Alma Vale Road, Bristol BS8 2 HL. England. Tel. (0272) 742796. Telex 444653.
UNIX is a Registered Trade Mark of Bell Labs. CPIM·68K IS a Registered Trade Ma rk of Dlgilal Research.
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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 1bshiba 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 PhD.
in applied mathematics from Northwestern 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 .
Hanwck. 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 15-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-232C 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 5V2 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 20-centimeter disc, but according to BYTE's Japanese sister publication,
Nikkei BYTE, which featured optical discs
in a recent issue, 5l1.i-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 NEe's announcement of a
new superfast Josephson-junction inte(wntinued)
IULY 1985 • BY T E
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grated circuit (lC). In the U.s., IBM developed the fastest I -megabit
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 onl y 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) technolCelsius and are capable of the fa st- ogy, which means low power consumption; the new I -megabit memory
est operations currently known.
LDgic 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 cruciaJ factor in future
Speaking of 2 56K-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.
junctions arranged to form 249 logic
Recently Hitachi also made a tantalizing announcement: It has
gates.
Meanwhile, Toshiba claims to have developed a "multilevel slant-cell
_____________________________ ,
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SoftStyle, Inc. 7192 Kalani anaole Hwy. Suite 205
Honolul u, Hawaii 96825 Phone (800) 36 7-5600
$69.95. Enhances over 30 dot matrix p rinters,inc luding
Epson and Okid at a. IBM P C or compatible
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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 1
bit of data, each cell holds 4 bits
(represented by a 16-level staircasevoltage signal). The speed of this new
type of memory, 1 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 u.s. 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 fi ve
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

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 !!.i-inch 720K-byte floppy-disk
drives-not particularly impressive
when you consider the I-megabyte
drives in the Fujitsu FM-\\ BS and
FM-16iJ, or in the newest version of
NECs market-dominating personal
computer, the PC-980 IM2. (See the
May BYTE Japan, page 355, for more
information .) Standard memory is
256K bytes, expandable to 640K
bytes. The IBM 5540 has no colordisplay capability; other than that. it
ca n run all the 5550 software, which
amounts to a tiny fraction of the soft-

ware available (for example, for NECs
PC-9801 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-980 I M2 and better graphics capability than the new Fujitsu FM-16iJ.
Like the NEC machine, the new Oki
if800/60 runs an 8-MHz 8086-2 microprocessor; the Fujitsu FM-16iJ uses
the faster 80186 processor and a
video coprocessor. All three of these
machines include two I-megabyte
5!!.i-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. _

Ifth~ycan

lllake it here,

they'lll11ake
it anywhere.

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 IiHle 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 2V2 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
Imagi neering Ultim o, Australia TLX: 74349 IMAG IN AA
Microage Di stri butio n Ltd . London, En gland TLX: 88 1 3241
WONGSG
Feeder Paris, France TLX: 44 1324 1 FEEDER
Automated Office Systems Hout Bay, South Afr ica 272 1-70- 8091
Survex, 1027 Speers Road, Oakvill e, Ontari o Canada L6L-2X5,
416-842-6093
Pride Computers, 102-8167 Main Street, Va ncouver,
Briti sh Co lumbia, V5X 3L2, 604 -321 -5690
IBM, PC, XT and AT are reg istered trademarks of Inte rn ational Business
Mach ines Corporation.

Replace th e clum sy fl at ri bbon ca bl e
with Everex's shielded, round ca ble.
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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 PM5 Commandos. He can be
reached c/o BYTE. 425 Battery 5t ..
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

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

Screen Displays. Fast and Easy!
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 inco rporation of
screens into programs developed
in high level languages. Vers ions
for C (Lattice, Microsoft , or
Computer Innovations) and
Pascal (IBM or Microso ft) are
now available.
VIEW MANAGER '" lets you
create input/output screens by
providing an integrated system
of programs carefully constructed to make your screen development easy and fast. It features:
•

•

v

v

•

•

•

Ability to c reate on- line help
files as part of the screen
system;
Automatic gene rati on of
sc ree n documentation fil es,
including details of formats
for data entry fields, screen
images. and names and sizes
of all existing sc reens;
A com prehe nsive library of
routines to include in you r
programs allowing full manipulation of screens and the
data th at th ey display or cap-

v
,',

t:

v

ture;

•

Royalty-free di stributio n of
your commercial o r 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.

Quick creation of new
sc reens and editing of existing ones using an interactive
painter efficiently storing
sc reens in a screen database;
Extensive control over the format of data written to and read
from data capture fields;

$275 (Source code available
for routine library-an ad di tional $150)

VIEW MANAGER ' ~ is pari of the
Blaise Computing Productivity
Series. Other products to speed your
development projects in C and
Pascal include:

TOOLS 2" -A library o froulin es for
access to operating services of DOS
2.0+ from within your programincludes memory a llocatio n, program
c haining. file and buffer handlin g $100

TOOLS" - A library of routines for advanced str in g handling. forms utilities,
screen handling o r more $125

EXEC'· - A prog ram chai ning dispatc he r for all DOS-executable file s
suppo rting a common data area .$95

v

BLAISE COMPUTING INC.
2034 Blake Street Berkeley, CA 94704
(415) 540-5441
v
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Inquiry 54

of the review, a 512K-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 (512K 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 512 Kbyte 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.
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
(continued)

BEST QUALITY IS OUR GUARANTEE!
1.
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3.
4.

SPS FOR IBM PC·XT 135W, PC' AT 200W
SPS FOR APPLE II, APPLE II +, APPLE lie
IBM PC & APPLE II Case
Persona l computer & peripherals
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ASIA TECHNOLOGY SERVICES INC.
YOUR SOURCINC SPECIALIST IN ASIA & TAIWAN COMPUTER HARDWARE,
ELECTRONIC COMPONENTS, MECHANICAL/PLATIC PARTS.
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TECHNICS DESIGN CO.
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PANCHIAO , TAIPEI, TAIWAN, R.O.C.
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VOLTA GE & LIFE
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BEFOREHAND
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• APPLE I' is a regis te red trademark of APPLE Computers. IN C.

• IBM is a registe red trademark of International Bu sin ess M achines Corp,

In quiry 3 for Asia Tech. Service. Inquiry 4 for Chung Yu Electron ics.
Inquiry 5 for Heh leou Ent. CO. Inquiry 6 for Technics Design . Inquiry 7 for Unitron.
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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!
tint-like Compile-time checking:
argument number and sizes are checked
for consistency. Never mismatch source
and object code.
The best feature of all: thejasfRst 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 C programs available
today.
"We sincerely feel that Instant-C can have a
major positive impact on programmer productivity." Computer lilnguage, Feb. 85, pp. 82-83.

Instant-C is only 5495. 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 512K--hyte Mac

with a hard disk
is a niffy 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 Z80based 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 $800 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. ]asik,
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 la-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 512K-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. 1l1rns 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 138K 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 512 K-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)

"ZlP+4® codes
~~~'e=="~~"w~~,~_

save

Pacific Gas &
Electric CompalIy
$200,000 •S year:'
MAIL THIS COUPON TO SEE HOW YOUR COMPANY CAN SAVE, TOO.

rr-------------------~
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I
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I
I
I
II

PG&E was one ot the tlrst companies
to convert to ZIP+4 codes-the Postal
Service's 9-dlgit system for First-Class
Mail~ Now Its once-a-month mailing to 4
milnon customers Is made at considerable savings. "About $18,000 a month;'
M. Bankard explained, "is purely ZIP+4
savings. That's on top of our Presort
savings:'
As for the conversion, "we contracted
~....n out. And got it done for less than exAll the conversion costs will be
In only 3 months:'
how the ZIP+4 program can
for you. Complete this coupon. For
Immediate assistance or the number of a
IDeal
customer service repre1 800842-9000, ext. 423.

Please check your line of business:

I
I
I
I
I
I
I
I
I
I
I
I
I

D Insurance, D Banking, D Manufacturing,
D Securities, 0 Utilities, D Education,
D Retail, D Government, D Publishing,
D Service Company, D Other. And check

your yearly First-Class Mail volume:
D Up to 10,000, 010,001-50,000, D 50,001100,000, D 100,001-1,000,000, D 1,000,000+
U.S. Postal Service, Regular Mail Services
P.O. Box 2999
Washington, D.C. 20013-2999
Name,________________ ____~

Title,_________Company·_.........:....'---.:::;...::,..:...
Address,______________--.;City·_________---.--::::~,=..:...;..;;;:;;:::"
State,_______
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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
-- Siudeni -- Hobbyisl -- Professional Soflware Developer -THESE UTILITIES WILL IMPROVE YOUR
PROGRAMMING PRODUCTIVITY,,'
These Powerlul. Ready-Io-Use programs lully supporl Turbo
Pascal versions 2.0 and 3.0. and MSDOS 2.X and 3.0. Here's
whal you gel:

Pretty Printer
Standardize capitaliza tion. inden tation. and spacing 01
source code. Don" waste your own time! Several adjustable
parameters to suit your tastes (works wi th any standard
Pascal source) .

Program Structure Analyzer
Find subtle problems the compi ler doesn't: uninitialized and
unused variables. modified va lue parameters. "sneaky"
vanable modification. redefined standard identi fiers. Also
generates a complete va riable cross reference and a program hierarchy diagram. Interactive or wri te to file (works

with ally standard Pascal source) .

Execution Timer
Obtain a summary of time spent III each procedure and
function of your program. accura te 10 witllin 200 microseconds. Also coun ts number of ca lfs 10 each subprogram .
Fully aulomalic

Execution Proliler
Obtain a gr3phlc profile 01 where your pwgram spends its
time. Interactive. easy-to-use. Identi fy weak code at the instruction level. (Pwfller and Timer for Turbo Pascal Source
code only.)

Command Repeater
Go beyond MSDOS balch liles 10 combine a powerlul lexl
parser Wi th general-purpose command execution capability.
Usc to copy. print or delete across subdirec tories. "make"
programs and more

Pattern Replacer
Find and REPLACE ver~ali l e regular e,pression pallelils in
any text file. Supports nesting . allernallon. tagged words
and more. Over a dozen programmer's applications
included .

Difference Finder
Find dillerences belween Iwo lexl liles. and oplionally creale
an EDLIN scripl whic h rebuilds one Irom Ihe olher.
Di sregard white space. case. arbi trary characters and Pascal
commen ts if desired .

Super Directory
Replace PCDOS DIR comma nd wilh exlendetl pallelll
malching. sari capabi lily. hidden Iile display. dale liliering.
and more.

File Finder
Locale liles anywhere in Ihe subdireclory Iree and access
Ihern wi lh a Single keyslroke_ Display Ihe subdireciory lree
graphically.

AVAILABLE IN SOURCE
AND EXECUTABLE FORMAT
Execulable: S55 COMPLETE including lax and shipping_
Compiled and ready 10 (un . includes user manual. reference
card and one 5'14" DSDD disk. Ideal lor programmers nol
using Turbo.
Source: S95 COMPLETE including lax and shipping_ Includes all of Ihe above. and two addi tional DSDD disks.
Disks include complete Turbo Pascal source code. delailed
programmer's manual (on disk) and several bonus ulililies.
Requires Turbo Pascal 2.0 or 3.0.
Requireme nts: MSDOS 2_X or 3.0. 192K RAM - programs
run in less RAM with reduced capacily. Two drives or hard
disk recommended .

TO ORDER:
VISNMaslerCard orders. call 7 days loll-Iree 1-800-538-8157
,830. In California_ ca ll 1-800-672-3470 ,830 any day.
Or mail checklmo ney order fa:
TurboPower Software
478 W_ Hamillon Ave_ , Suile 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-IO 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 111. 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 I 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-IO use was
with a 512 K-byte Mac. A friend who
has been using the OC-IO with a 128Kbyte 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
lIc or a lie with a Duo Disk, 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 OC-IO 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 "... c;!uring 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 D.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.. I0 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 no. ticed the difference when I returned
the OC-I 0 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/Madbols. Icon Edit. 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
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everything I need is right there. If I are considering getting any hard disk
need to write or paint. I eject the for your Mac. you should first upgrade
Development disk. plug in the Write/ your Mac to 512K bytes. Heck. you
. should upgrade to 512 K bytes even it
Paint disk. and go to work.
An ideal use for a Bernoulli Box you aren't considering getting a hard
would be on a Mac shared by two or disk. but that's already been dismore people. Each person would cussed.
have his or her own 5-megabyte disk
PRODUCT OF THE MONTH:
with all the programs and data files
that he or she needs. No problems CHIPWITS
with security. no need to worry about When I first saw the Macintosh. I
accidental (or deliberate) alteration or thought about how it would be to dedeletion of files. and no fighting for velop a graphical programming language for it. i.e.. a language that used
space.
Aside from the initial ROM problem graphical images instead of text. At
and the limit on number of files. the the Consumer Electronics Show. I was
Bernoulli Box has been almost as startled and pleased to see that someone had taken a stab at it. Doug Sharp
solid as the OC-IO. I say "almost"
because at one point some of my de- and Mike Johnson (of Discourse Inc.)
velopment software started acting have come up with a delightful game
flaky. and I wasn't entirely sure if the called ChipWits. The game resembles
problem was with the Box or with the a cross between two classic Apple II
512 K-byte Mac (which has had a few programs: Robot Wars and Rocky's
hardware problems of its own) . I Boots. Your goal is to design a robot
copied all my program files off. refor- to get through a given environment.
matted the disk. put everything I i.e.. a collection of rooms connected
needed back on it. and it's been solid by doors. The robot must avoid
ever since. Since the Mac is on 12-18 obstacles: refuel by finding and pickhours each day. the Box. like the ing up coffee and pie: avoid (or
OC-IO. has gotten plenty of work. destroy) dangers such as electrocrabs.
Also. I have worked with the Bernoulli bouncers. and bombs: and gain
Box hooked to a I 28K-byte Mac. and points by collecting "good items" like
I have run into a situation where I oil cans and disks. Eight different encan't eject the Box's disk via the vironments are included. each with its
regular method. forcing me to reboot own mix of objects and overall goal.
If that were all there was to Chipbefore ejecting. Recommendation: If
possible. upgrade to a 512K-byte ma- Wits. the game would be merely nice.
chine before (or soon after) getting What makes it remarkable is the iconbased programming language. !BOL.
the Box.
Besides the partitioning software. that Doug and Mike have impleIOmega is also planning to release a mented. 1b program your robot. you
slave drive (also 5 megabytes) for the position and connect icons on a grid
Box. It would be smaller and cheaper (6 by 10) of rectangles. Program flow
and would plug into the pass-through starts in the upper left corner of the
RS-422 port in the back of the Box. grid (which always has a "green light"
Among other things. this would let icon) . Each icon points to the next
you do qUick backups. doing a com- one to be executed. A number of
plete disk-to-disk transfer. I have no icons make tests and have TRUE and
idea when this will be available or FALSE arrows that show which way to
go based on the test. A "return to
how much it will cost.
I can recommend both the OC-IO start" icon always takes you back to
($1995) and the Bernoulli Box ($1895) the green light. as does an empty recfor anyone adding mass storage to tangle. And it has subroutines: seven
their Mac. Each has its own strengths additional grids that you can call from
and weaknesses: you need to con- the main grid. Like the main grid. each
sider how each might (or might not) subgrid starts with a green light icon
(continued)
meet your needs. And again: If you

If you don't have a
Hercules Graphics Card, you could
end up looking like this:
"I know, because one day it happenedtome ...
"I was running some routine
tests on a non-Hercules monochrome graphics card when ,I
was struck by a severe case
of Lowresolutionitis. 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 BASI C
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., Bel'keley, CA 94710 Ph: 540-6000 Telex : 754063 Trademark /Owners : Her cul es lHer cul es Compu ter Tech; IBM,XT,AT/IBM; Lot us 1-2-3,
Sym phony/ Lot us Developme nt; F ra mewo rk ! As hton -Tate; l\Iicrosoft/M icrosoft; pfs :Grap h /So ftwa r e Publishin g; S up er Calc 3/Sol'cim-IUS ; AutoCad l AutoD es k.

Inquiry 168
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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 I shows one of my creations.
Th is 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 IBOL 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 non programmers, because
anytning tney write will run . The robot
may not do very much-indeed, it
may even hasten its own destruction-

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 IBOL 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-

.,

~ Warehouse Workshop Enl.fironments Options
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. : ;::::; ;~1\ ;::::;
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Figure I: A portion of one of tne autnor's lBOL robot-control programs in tfle
game CnirN/its for tne Macil1tosn.

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.
lWo Pascal development systems for
the Mac are available. Both are from
SofThch 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'lI 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
OuickDraw and the Event Manager.
. but that's about it.
The basic Pascal Development System costs $195 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 Thol 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 SofThch's Ii(w ntinued)
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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 buy 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 Nin t h St, Ber ke ley, CA 94710 Ph: 415540-6000 Telex: 754063

Tradema rkslOwners : Her cules/ Hercules Compu te r Technology; I BM/ IBM.
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Mind Proher has
a .personal flavor.
Its purpose is to
help you find out
what makes people
tick-why they do
what they do.
censing fees. which involve a per-copy
fee. some of which ($2000-$6000)
has to be paid in advance. This actually represents a dramatic improvement
over the fees that Sof1ech 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.
Soflech'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 1bolbox
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 Consul air 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 15 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 hav~ to go with it. You
used to have to pay an annuallicensing fee. but no more. As of 1 July.
Soflech dropped that fee. Soflech
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. SofTech'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
(wntinued)

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 you r company thousands of dollar s 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 ti:le relief begin.
Micromint's Z8 System Controller, th e
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 in·
stant whether your program is operational. You'll be building before the competition is de-b ugging .
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 Programmer
-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,

\bu're in Good Company
When \On Program
in BetterBASIC
.

All of these companies
on BetterBASIC
to write their software programs. They have
found that BetterBASICcombines the features
they need from BASIC, Pascal, Cand Forth in
one familiar environment. Some of these features include the following.
640K Now you can use the full memory
of your PC to develop large programs.
SfRUCTIlRED Create well organized
programs using procedures and fu nctions
that are easily identified and understood and
completely reusable in futu re programs.
MODULAR Use procedures and functions
grouped together to form "library modules."
INTERACTIVE BetterBASICacts like an
interpreter, responding to the users' commands
in an immediate mode. However, each
statement is actually compiled as it is entered.
EXTENSIBLE Create you r own
BetterBASIC modules which contain
BetterBASICextensions
(ideal for OEMs)
I.

.

COMPILED Each !tne
of the program is
.
. .
compIled as It IS entered

?

11:
"

~

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. lust be
sure not to take the report too seriously.
SOFTWARE FROM VIDEX

into the computer's memory rather than
interpreted at runtime. The optional Runtime
System generates EXE. files.
BetterBASIC Runs on IBM PC, IBM
PCIXT and compatibles.
CALL 1-800-225-5800 (I n Canada:
416-469-5244) Order BetterBASICnow. or
write Summit Software 'Iechnology, Inc. T." ,
PO. Box 99, Babson Park, Welleslev, MA 02157.
Prices are listed below.
.
BetterBASIC: $199 Ru ntime System: $250
8087 Math Module: $99
Order the BetterBASICsample disk which
includes a demo. a tutorial, compatibility
issues and more. Only $10.
~laSlen::ard. V
ISA. po. Checks. Monel' Order. C.O.D.
accepled.
.
BenerBASIC isa regislered lrademark of Summil
Sollware Techno!ogl'. Inc.
IB~I PC and IB~I PClXTare regislered lrademarks
of Imernaliona! Business
Machines Corp. Tandvis a regisTM
lered lrademarkof TandvCorp.
Illuslraled above areregislered
lrademarks of lhefollowing companies: Mobil Oil Corp .. AT& T:
General EleclricCo.: Weslinghouse EleClric Corp.: TRW. Inc.

m
B Ie

ALSOAVAILABLE 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 (Jackintosh) 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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- TWN.s FIRS[ ClASS SLEEPER·SEAl1'" ro EUROPE
AND TIlE AMERICAN EXPRESS®CARD PUT YOU
COMFDRlABLY AHEAD OF TIlE CROWD.
Success has its rewards. And TWN.s First Class and
the American Express Card are two rather impressive
examples.
In TWA's First Class you can select from a'menu
that includes caviar and champagne. Entrees like
chateaubriand. And vintage wines like PulignyMontrachet.
Then stretch out comfortably in a Sleeper-Seat,
and sleep the flight away.
And as a First Class passenger, you'll be treated
accordingly from the moment you first reach the airport. With a separate check-in desk for your convenience. And a special invitation to relax in TWA:s
Ambassadors Club'' ' lounge before your flight.
And when you take the American Express Card
along, you have an ideal travelling companion. Because
it's known and welcomed allover the world.
So you can use it to pay for your TWA tickets, your
hotel, rental car, mealsor just about anything else
that strikes your fancy along
the way.
And of course, when you
carry the American Express
Card, you carry all the
cachet that comes with it. Don't leave home without it.qi)
And do take TWN.s First Class on your next
•
,trip to Europe. It's in a class by itself.

LEADING THE WAY.,,'IWA.
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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 .. . . . .. . . . .. . . .. 534 .95
Silicon Beach Software
11212 Dalby Place. Suite 201
San Diego. CA 92126

(619) 695-6956

MACINTOSH (512K bytes) ..... 52795
and falling
Apple Computer Inc.
20525 Mariani Ave.
Cupertino. CA 95104

(408) 996-1010
BIG MAC MONITOR SYSTEM .. .. 51995
PROJECf-A-MAC SYSTEM .... . .. 54495
Professional Data Systems
20 Sunnyside Ave.
Mill Valley. CA 94941

(415) 383-5537

MACINTOSH p-SYSTEM . . . ....... 5195
MACADVANTAGE: UCSD PASCAL .. 5119
SofThch Microsystems Inc.
16885 West Bernardo Dr.
San Diego. CA 92127

(619) 451-1230
CHIPWIl'S . .. . ....... . . . ... 539.95
Brainpower
24009 Ventura Blvd .. Suite 250
Calabasas. CA 91302

(818) 884-6911

MACNosy .. . . .. . .... . . . .. ... 550
Jasik Designs
343 Trento n Way
Menlo Park. CA 94025

(415) 322-1386
GEM DEVELOPMENT SYSTEM . ... 5500
Digital Research Inc.
60 Garden Cou ~t
POB DRI
Monterey. CA 93942

MIND PROBER ..... .. . .. . .. 549.95
Human Edge Software Inc.
2445 Faber Place
Palo Alto. CA 94303

(408) 649-3896

(415) 493-1593

MAC BERNOULLI Box . .. . . . . . . 51995
IOmega
1821 West 4000 South
Roy. UT 84067

QC-IO HARD DISK .... . ...... 51995
Quark Peripherals Inc.
2525 West Evans. Suite 220
Denver. 'CO 80219-5554

(801) 776-7330

(800) 543-7711

MACCALENDAR .. ........ .. ... 589
Videx Inc.
1105 Northeast Circle Blvd.
Corvallis. OR 97330

XL SERVE . . . . ..... .... .... . 5195

(503) 758-0521

MACAIDE ... .. ... .... OEM pricing
Infosphere
4730 Southwest Macadam Ave.
Portland. OR 97201

(503) 226-3620
MACFORTH
Level I . . ... .. ........ .. . . 5149
Level II . .. .. .. . . . .... . . .. 5249
Level Ill ... .... . . .. .. . . . . . 5499
Creati ve Solutions Inc.
4801 Randolph Rd.
Ro ckville. MD 20852

(301) 984-0262
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very qUick. and it didn't seem an 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 primitive. 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 TO WEBSTER

The following week. a call came from
Tom Byers at DR!. 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; ThinI<Ilmk-512 . 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.webster." Other addresses include CompuServe: 75166.1717 (in
MAUG. BOR. 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 Goldstar's
long Line of Electronics-S.25" Floppy Disks
Goldstar is determined to keep pace with the new frontiers
in this electronic age. So, we introduce a new development
in this surge of technology-GOLDsrAR 5X" FLOPPY DISKS.
All of Goldstar's pioneering experience, research and
demand for excellence has been channelled into this product. Therefore, you can be sure of our reliability, as Korea's
electronic history-maker,
Our self-imposed demands match yours exactly nothing less than perfection, and we're
even trying to improve that, as new
scientific developments are created.
So, we incorporate only the most advanced technology in our disks.
All Goldstar disks are individually
certified 100% error-free at all levels,
equal to, or above ANSO, DIN , ECMA,
ISO, and JIS standards. Goldstar Floppy
<f~::::::--'Disks are engineered to the highest
~
possible quality precision, for the
,~
maximum in long archival life,
~

accuracy, data integrity and matchless reliability.
Goldstar Floppy Disks have a premium
magnetic oxide base material burnished to a
mirror-smooth surface for maximum disk life and
minimal head wear. It is housed in a superior
jacket design which insures perfect operation.
So, for superiority and reliability.
CHOOSE GOLDSTAR 5){" FLOPPY DISKS!
LINE-UP
Type
~
M-1S
M-1D

TracksJinch

Bits/Inc h

48

2768

80 KB

48

160 KB

M-2D

48

5536
5876

M-2DD

96

5922

Capac ity

320 KB
640 KB

(Soit sectored)

- -

"

-

tm LUCKY-GOLDSTAR INTERNATIONAL CORP.
Magnetech Group
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C PO Box 1899 Seou l, Korea Tei. : 756-9090. Tlx.: LGINTL K29579

------------------------------------~ LUCKY·GOLDSTAR
New York Office: 2nd Floor 1050 Wall Street West. Lyndhurst. New Jersey 07071. U.SA Tel. : (201)460·8010 Tlx .. LGI UR 219108 Fax.: 201-935·5686
los Angeles Office: 13013 East 166th Street, Cerritos. Calif. 90701. USA Tel.: (213j404·2626/9 Tlx.: LGI LA 910·583·5719 Fax.: 213-926-0849
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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. Han cock. NH 03449.

M

ary has Sl.lO 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 wil l be two-thirds of Bob's age
now. Find their present ages.

x + !:I = 5
x + Y2 !:1 = 2x + I
Look 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.
I wouldn'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=!:I- 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 means
by x. The key is in that funny BASIC statement X=X+ I.
In an algebraic expression like I/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+ I, 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
ob ject 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 : matri x
methods (by normalization of the matrix or
by inverse matrices). by determinants
(Cramer's rule). and many more. I will use
the normalization method. Thro 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 matri x 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. Thro row operations are
needed for as much normalization as is necessary to solve the system . They are (I)
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 Ic). (RI) /2 means divide each
element of row I 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)I ,
and the "2" is removed by subtracting twice
row I from row 4 I(R4)-2(RI)i . Of course,
we need not do anything to row 2. The
(continued)
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6

Reasons
Why
TM

ReadiWriter
is the

Only Choic'e
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

z

xy
0.5
1.5
1.5
0

01 -0.5
1 0 0.5
1 0 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

xy

z

xy

z

1 102 -1
3 120 1
211 1 0
1 122 3

0.5 I 0 1 -0.5
3 120 1
2 I1 1 0
1 122 3

0 .5 I 0 1 -0.5
1
3 120
1.5 I 1 0 0.5
0 120 4

b: the matri x
from (a)

c (R1)/2

d : (R3)-(R1),

xy

(R4) - 2(R1)

z

xy

z

xyz

0.5 101 -0.5
1.5 I 1 0 0.5
0 100 0
-3 100 3

0.5 101 - 0.5
1.511 0 0.5
0 100 0
-1
100 1

01010
211 00
01000
-1 1001

f (R3) - (R2),
(R4) -2(R2)

g: (R4)/3

h: (R1) - 0.5(R4),
(R2) - 0.5(R4)

ENTER EQUATION 1 7 2y-z= 1
ENTER EQUATION 2 7 2X+z=3
ENTER EQUATION 3 7 x +y=2
THE STANDARD FORMS OF THE EQUATIONS ARE

y -0.5z

=

0.5

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 I and 2 gives equation 3.
THIS PROGRAM 'S LIMITATIONS INCLUDE
(1) IT WILL HANDLE ONLY "LINEAR EQUATIONS·. THAT IS, INEQUALITIES AND
VAR!ABLES MULTIPLIED OR DIVIDED BY VARIABLES WILL CAUSE ERRORS.
(2) 2y IS WRITIEN AS SHOWN , NOT AS 2"y OR 2xy. SPACING IS OPTIONAL.
(3) YOU MAY NOT USE THE LEITERS d OR e AS VARIABLE NAMES.

ReadiWriter & Manuals
Mailing Labels and
Forms letter Option
Shipping & Handling

$~95

$ 50
$ 3

MI and CT Residents Add Sales Tax

At Your Computer Store
Or direct, Call 616-327-9172
or send your order now to:

ReadiWare Systems, Inc.
Box 515, Portage, MI49081

(4) YOU MAY USE ONLY ONE EQUAL SIGN IN AN EQUATION , I.E ., x= y =z IS
NOT ALLOWED.
(5) PARENTHESES CAN BE USED ONLY IN VARIABLE NAMES, I.E , - (- 2x) IS
NOT A VALID TERM , BUT --2x(1) IS.
(6) MIXED FRACTIONS (E.G., 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 NUMSER OF EQUATIONS IN THE SYSTEM (MAX . 10)7

Figure 2: Screen dump of the program's limitations.
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IBM PC Programmers:

Super TooIsTM
for
result is tabl e Id. In table Ie our second pivot (2 .1) has been set equal to
I I(R2)/21. Note that row 3 has gone
to 0 in table I f. If equations I 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 for downloading on BYTEnet Listings
would be inconsistent.
at (617) 861-9774 . As you can see. I
Since row 3 is all zeros. we skip over left many potential problems unadit and find the last pivot in row 4. In dressed in the program. I invite you
table Ig we have set the pivot term to alter the program to cover whatequal to I by (R4)/3. We then elimi- ever limitations you think need to be
nate the z-term from rows I and 2 by eliminated. What I want to do here is
(RI)-0.5(R4) and (R2)-0.5(R4). The just discuss what the limitations tell
final result is table I h. The solution set you about the program .
for our system is thus y=O. x=2 . and
Limitation number 2 is rather
z=- 1.
typical. If you enter 2 * Y= I instead of
As I mentioned earlier. the hard part 2 Y= I . the parser will interpret the
is not solving the system of equations va riable name as *y. If another equabut getting from table I a to table lb. tion is in the system. say y-z= 5. the
How do we do that? Consider the ex- program will not treat the two ys as
pression 3x-x+ I =x+2. We want to the same variable. The same is true
begin by collecting terms. In a linear for using 2xy . It would be a small adequation. a term is separated from dition to the program to make the
the next term by " +:' " - ." or "=:' parser th rowaway all occurrences of
Let's limit our attention to the left- "*:' and the first problem would be
hand side of the equation for now. overcome. The case of indicating
Clearly. we want to combine the "3x" multiplication by x is more probterm and the " -x" term. We add the lematic. There is no reasonable way
coefficients. 3 and - I . to get 2x. The to distinguish between an x used as
third term. " I." is on the "wrong side:' a multiplication sign and an x used as
of the equation. So we want to change a variable name or the first letter of
its sign to minus and save it as a con- a variable name.
Limitation 3 is kind of interesting.
stant. Now we can deal with the righthand side. We see that "x" is on the Consider the expression 2e+3f=4 .
wrong side. We must change the sign The VAL operator will return 2000 as
of its coefficient and add it to the the numerical part of the string
other ''x'' term. giving a total of I x. because 2e+ 3 is a valid BASIC way of
The 2 should be added to the con- sayi ng 2000. If you change the e to a
stant term. leaving I . Thus. our col- d. you just have a double-precision
lected expression is X= I .
way of saying 2000. I eliminated the
If that looks like a lot of work. you ambiguity by disallowing both e as a
don't know the half of it. Consider the variable name and 2e+ 3 as a coeffiexpression x-y=O. This is entered in cient (limitation 6) . You could avoid
BASIC as a string expression. I use the limitation 3 by separating the "2"
VAL operator to identify the coeffi- from the rest of the string before takcient. In our example. the VAL ing its VAL. As for scientific notation.
operator will return 0 for the value of it seems to me that such notation has
each term . What we want returned are too many different ways of writing
I . - I . and O. respectively. Again . numbers to be worth the effort of
I X= V1 Y will return I for the coefficient using.
of each term. Clearly. the program
In limitation 4 the variable on the
needs to do a lot of bookkeeping.
right-hand side would be y= z accord-I
Figure 2 is a screen dump of the first ing to the parser. In limitation 5 the
screen of the program I have provided
(continued)

Parsing string data
in BASIC requires

a lot of bookkeeping.

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
Information $30
Include these routines and get a handle
on your disk UO and system configuration. Determine runtime equipment
(e.g. number and type of drives) . Get
directory information, available disk
space. Access system status and file attributes (e.g. date and time). 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,
returrung paths. $25

In the Works:

Scientist's Tools
Including arbitrary precision and complex arithmetic, equation solver, lea!lt
squares fit, and much more!
Visa and Master·
Card accepted.
California residen ts
include 6% tax.
Shipping included .

Paragon Courseware
4954 Sun Valley Road
DIM
ear. CA 92014
(619) 481·1477

Super Too ls and DiskOrder are
trademarks of Paragon Courseware.

Turbo Pasca l is a trademark of Borl and Inte rnati o nal.
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ENTER EQUATION 1 ? 0.05 NICKELS + 0.10 DIMES = 1.10
ENTER EQUATION 2 ? NICKELS + DIMES = 12
THE STANDARD FORMS OF THE EQUATIONS ARE
DIMES + 0.5 NICKELS = 11
DIMES + NICKELS = 12
THE SOLUTION SET FOR THE SYSTEM OF EQUATICNS IS

POWER TOOLS

aUICKREPORT™
dBASE Report Writer
• Prints any kind of report or form
• Up to 6 databases per report!!
• Use bold, italics, etc.
• Incredibly easy to use
• No programming required

DIMES = 10
NICKELS = 2

Figure 3a: Screen dump of the program's handling of the coin problem.

ENTER EQUATION 1 ? JOHN'S.AGE = BOB'S.AGE - 5
ENTER EQUATION 2 ? JOHN'S.AGE + 1 = 2/3 BOB'S.AGE
THE STANDARD FORMS OF THE EQUATIONS ARE
BOB'S.AGE - JOHN'S.AGE = 5
BOB'S.AGE - 1.5 JOHN'S.AGE = 1.5

dBASE Program Generator
• Create PRG files automatically
• Data entry screens
• Data input error checking
• Computed fields & totals
• Link up to 8 databases!
Why write programs yourself?
Let QUICKCODE III do it!

dGRAPH IIITM
dBASE Graphics System
• Pie, line, bar charts
• Printer, plotter, or CRr
• Many automatic features

dBASE Program Utlllty
• Finds program errors
• Improves code
• Saves time
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THE SOLUTION SET FOR THE SYSTEM OF EQUATIONS IS
BOB 'S.AGE = 12
JOHN'S.AGE = 7

Figure 3b: Screen dump of the age-problem solution. The period is used in the

variable names for readabilitlJ 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(H I)
=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(H I) should be multiplied through ;
and an expression like x(x+ I) should
generate an error.
We've already discussed one aspect
of limitation 6. The problem with I 1/2
x is that the parser removes all blanks
from a string. Otherwise, "x" and " x:'
will be two different variable names.
Therefore, I 112 x actually looks like
I1I2x, 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 I and the
variable name as x/2. Avoiding th is
problem would be more work than it

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+IJ =H 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 1J=3. Most of us would
take IJ= 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 O.
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 yo u
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.

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 registered trademar1< of Apple Com puter. Inc.
Hayes is a registered trademark 01Hayes Mic rocomputer Products. Inc .

DEALER INQUIRIES INVITED.

SHIP TO:
ADOflfSS

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 CH RISLI N WKVG

AUTHORIZED DISTRIBUTORS: Mississauga, Canada-Transduction Ltd (416) 625-1907 ;
France-SNGA/Auctel (1)736 .87 .00 , Peru-G eneral Trading Corporation (51)-14-222506 .
aBUS is a trademark of Digital Equipment Corporation
MULTIBUS is a trademark of Int el Co rporation
Inquiry 77

See us at NCC '85
Booths #6278 & #6279
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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 $1 7 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
Dea r Steve.
In rereadi ng some o ld er issues of BYTE
recent ly, I came across your Trump Card
project (May and June 1984) . Though I find
it very intriguing, it raises several questions
rega rding its adaptati o n and use with my
PC look-alike, the NEC A PC III. I fee l that
I can overcome the minor problems with
physical boa rd-size differences b ut wa nt
to know what possible problems th ere
would be with usi ng the software mentioned under MS-DOS 2. 11. Another issue
is that o f using 256K-byte RAMs rat her
than 64K-byte RAMs. I d o n't feel that the
pro ject would warrant consideration if the
so ftware m ent io ne d co uld no t b e
modified to run on the system.
My computer is curre ntly configured
with 256K bytes, d ual 360K-byte disk
drives, serial and parallel ports, graphics
card (192K bytes). 102-key keyboard, and
640- by 400-pixel resol ution color monitor.
It is an 8-M Hz 8086-based p rocessor. I
thought thi s additi onal informatio n might
be helpful in determining whether o r not
thi s p ro ject is feasible.
I would be interested in your th oughts
on the design and adaptati on o f a RAMd isk boa rd using I-mega bit bubblememory modules instead of ei ther 64Kor 256K-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
COPYR IGHT

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) 461-053 0.
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 lines 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

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., Sarita Clara, CA
9505/.
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 publ ished
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?

PROGRAMMER

GARY

Dear Steve.
For some time now. I have wanted to experiment wi th the Intel 8749 single-chip
microcomputer. On read ing your November 1983 article (" Build the H-Com Handicapped Communica to r"). I learned th at
you have used the Intel 8748. which is
very sim ilar to the 8749.
The on ly real problem I have is b urning
the code into the 8749 . Ca n you please
refer me to any articles that describe an
8749 programmer? Perhaps it can be connected to a few I/O ports o f a personal
computer.

T. VASIL
Bridgeport, CT

NICHOLAS

Several companies advertiSing in BYTE
offer EPROM programmers that are capable of programming the EPROM on
the 874 9 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-

© 1985 STEVEN A . CIARC IA. ALL RIGHTS RESERVED.

W.

TIDWELL

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 14 3) for details on interfacing the SP0256-AL2 to a variety of
microcomputers, including the VIC-20.
-Steve _

Over the ~ears I have presented man~ different projects in BYTE. I know man~ of ~o u
have built them and are making use of them
in

man~ wa~s.

I am interested in hearing from an~ of ~ou
telling me what ~o u ' ve done ·with these proj-

ects or how ~ou ma~ have been influenced b~
the basic ideas. Write me at Circuit Cellar Feedback. POB 582 . G lastonbur~, CT 060 33.
and fill me in on ~our 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

~ 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.

.1

SUGGESTED
ROAIL:

FORONLYI

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
WordS tar

JOIN THE RANKS OF SMART USERS.

~tdcs~~·~saor~r:s~~~~ro~~~~f~~~~a.

lion. clBase II and dBase 111 are trademarks
of Ashton: r at c. WordStar a nd MultiMate
arc trademarks of Micro Pro Internationa l
Coq xlnHion and Multimate Internationa l
respectivel y.

No matter how you decide to get
Smart, you can counton 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.

"SuRRcsted retail prices effective with vers ion 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 lnnova li vt! Sofiware, Inc.

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 lack 1l'amiel (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
1l'amiel (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 1l'amiel (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 STs
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 Tandy. Hewlett-Packard.
Wang . Honeywell. Philips. Siemens.
Ericsson. and AT&T (plus several japanese.
Korean. and Thiwanese 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
di splay 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 " 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 TopView 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 AlS this year worth
S1.6 billion. The people there estimate that
in 1984 IBM shipped 90.000 AlS worth
S500 million.
Expect IBM to shortly switch to 3 Vl-inch
floppies. IBM has ordered 1.5 million
I-megabyte disks from Toshiba . 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 S80 each but did
not get any takers. There are also reports
that IBM. this spring. had as many as
600.000 XTs 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 feel ing 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 512 K 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. particu larly 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 ca n 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 soldering 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-iech
(4 1 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 va lue-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 wi ll 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 S995
upgrade from 12 8K 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 " with the Western Design

(continued)
BYTELINES. news and speculation about personal
computing. is conducted by Sol Libes. tlie autlior
of numerous books and articles on computers. He
is tlie founder of tlie Amateur Computer Group
of New jersey and a coorganizer of tlie 1renton
Computer Festival. He edits and publislies Micro!
Systems journal. a bimontlily publication for
system programmers and integrators. He can be contacted cia BYTE. POB 372. Hancock . NH
03449.
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Center 8-/16-bit 65816 microprocessor.
wok 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
PC/XT/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 1986.
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 cu rrent 2 56K-byte and previous 64 Kbyte standa rd s.
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 wi ll
contai n 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 1980s.
brought increased production facilities on
line. This resulted in an inventory buildup
for most manufacturers. (IBM reportedly
had $1.8 billion of finished goods plus
$300 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 $ I 000 (with a street price of
substantially less than $900) . 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 $1400 and saw demand for the
unit sh rivel to virtua lly 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 $300 in an attempt to get
Apple li s and Macs moving again .

MEMORY SIZES INCREASING

In lapan. large-volume pricing of 256K-bit
RAM chips is already less than $4 each.
with 64K-bit chips less than $1. Toshiba.
NEe. Hitachi. and Fujitsu are expected to
start sampling I-megabit chips by year's
ehd. Such chips should start appearing in
equipment in 1987. earlierthan 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 currentl y 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
Taiwan. I was able to put together a very
close copy of the IBM PC fo r less than
$900. 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 .. DS/DD
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. NJ 07092 .
ZILOG DELAYS Z80000 AND Z800

Zilog has again pushed back introduction
of its Z80000 32-bit and Z800 super 8-1
16-bit (Z80-compatible) microprocessors
to the spring of 1986. If Zilog does
manage to ship samples when promised.
it will be a full six years since announcing
it was developing the units.
Zilog. 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 Z80 and Z8000 8- and
16-bit microprocessors. it has suffered
from a reliance on microprocessor manufacturing. while competitors like Intel.
Motorola. and National Semiconductor
have used microprocessors as loss leaders
to sell memory and other types of ICs.
RANDOM BITS

Novix. Cupertino. CA. has introduced a
16-bit microprocessor that directly executes the FORTH language.... A
catalog issued by Markline Co.. Belmont.
MA. features a $39.95 electronic toaster
using a microchip to assure uniform toasting .... For the first time. it appears that
there wi ll not be a waiting list for booth
space at this month's National Computer
Conference .... Hewlett-Packard. long a
pioneer in the computer business (first to
introduce the touchscreen . the 3 Y2-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, S6.95.
ADVANCED PROGRAMMING: A
PRACTICAL COURSE, D. W. Barron
and J. M. Bishop. New York:
John Wiley & Sons, 1984; 300
pages, hardcove r, ISBN 0-47190319-1. S24.95.
ThE 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 . S39.95 .
AN IM ATION MAGIC WITH YOUR
IBM PC AND POR. Ron Person.
Berkeley, CA: Osborne/McGrawHill. 1985: 256 pages. softcover,
ISBN 0-88134-145-2. SI5.9 5.
ApPLE COMPUTER DIRECTORY:
HARDWARE. SOFTWARE. AND
PERIPHERALS-ApPLE 11111 +.
ApPLE liE. MACINTOSH. LISA.
ApPLE III. ApPLE Ilc. KellyGrimes. New York: John Wiley
& Sons, 1985: 496 pages. softcover. ISBN 0-471-87818-9.
S26.95. .
ApPLICATION DEBUGGING, Robert
Binder. Englewood Cliffs. NJ :
Prentice-Hall. 1985: 382 pages.
hardcover. ISBN 0-13 -0 39348-7.
S29.95 .

R'E'C'E~I'V'E'D

pages. softcover, ISBN 0-47180807-5 . SI4 .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 .
S8.95.
BEST MICROCOMPUTER HARDWARE. Chung I. Park. ed. Morton
Grove. IL: Ad Digest. 1985 :
64 pages. softcover.
ISBN 0-939670-03-8. S3.95.
BEST MICROCOMPUTER SOFTWARE. Chung I. Park. ed. Morton
Grove. IL: Ad Digest. 1985;
64 pages. softcover.
ISBN 0-939670-04-6. S3.95.
C LANGUAGE FOR PROGRAMMERS.
Kenneth Pugh . Glenview. IL:
Scott. Foresman and Co..
1984: 206 pages. softcover.
ISBN 0-673-18034-4 . SI7.95.
ThE C PROGRAMMER'S HANDBOOK. M. I. Bolsky. Englewood
Cliffs. NJ: Prentice-Hall. 1985: 88
pages. spiral-bound. ISBN 0-13 110073-4. SI4.95.
CHARGED BODIES: PEOPLE.
POWER. AND PARADOX IN
SILICON VALLEY. Thomas Mahon.
New York: New America n
Books. 1985: 352 pages. hardcover. ISBN 0-453-00487-3 .
SI5.95.

COMMODORE 64 BASICS: A SELFTEACHING GUIDE. Ann Harris.
New York: John Wiley & Sons.
1985: 456 pages. softcover.
ISBN 0-471-88008-6. SI5.95.
COMMODORE 64 loGo: A LEARNING AND TEACHING GUIDE. Peter
Goodyear. New York: John Wiley
& Sons. 1984: 204 pages. softcover. ISBN 0-471-81964-6.
SI4.95 .
ThE COMPLETE PFS: BOOK. Ralph
Mylius. Plano. TX : Wordware
Publishing. 1985 : 200 pages.
softcover. ISBN 0-915381-70-2 .
SI9.9 5.
COMPUTER GENEALOGY: A GUIDE
TO RESEARCH ThROUGH HIGH
TECHNOLOGY. Paul A. Andereck
and Richard A. Pence. Salt Lake
City. U1: Ancestry Inc..
1985: 304 pages. softcover.
ISBN 0-9 16489-02-7. SI2 .95.
COMPUTER USABILITY TESTING
AND EVALUATION. Richard H.
Spencer. Englewood Cliffs. NJ :
Prentice-Hall. 1985: 240 pages.
hardcover. ISBN 0-13-164088-7.
S27.50.

Cliffs. NJ: Prentice-Hall. 1985; 71
pages. spiral-bound. ISBN 0-13196288-4. S6.95 .
ThE DBASE OUERY LANGUAGE .
Alan Freedman. Englewood
Cliffs. NJ: 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 0-8306181 3-9, 59.95.
DEC MICROCOMPUTER DIRECTORY: HARDWARE. SOFTWARE.
AND PERIPH ERALS- RAINBOW.
RAINBOW PLUS. DECMATE II. PROFESSIONAL SERIES. Kelly-Grimes.
New York: lohn Wiley & Sons.
1985; 366 pages. softcover.
ISBN 0-471-87822-7. S26.95.
DEFECT CORRECTION METHODS:
ThEORY AND ApPLICATIONS.
K. Bohmer and H. J. Stetter. eds.
New York: Springer-Verlag,
1984; 256 pages. softcover.
ISBN 0-387-81832-4. 520.

COMPUTERS AND ApPLICATION
SOFTWARE: AN INTRODUCTION.
Wi lson T. Price. New York: Holt.
Rinehart and Winston. 1985 :
582 pages. softcover, ISBN 0-03000349-0. S26.95 .

DICTIONARY OF MICROELECTRON ICS AND MICROCOMPUTER
TECHNOLOGY IGermanEnglish/Engish-German). Yvonne
Helene Attiyate and Raymond
Shah, Philadelphia. PA: Heyden
& Son. 1984: 460 pages. hardcover. ISBN 3-18-400652-2 . 531.

DBASE II : TECHN IOUES AND
REFERENCE MANUAL. Jack 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.
S6.95 .

ThE DBASE DOZEN FOR DBASE
II. Alan Freedman. Englewood
Cliffs. NJ: Prentice-HaJI. 198 5; 71
pages. spiraJ-bound. ISBN 0-13195967-0. 56.95 .

8086/8088 ASSEMBLY LANGUAGE
PROGRAMM ING. 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. S28.95.

ThE CHIP: How ']\v0 AMERICANS
INVENTED THE MICROCHIP &
LAUNCHED A REVOLUTION. T. R.
Reid. New York: Simon &
Schuster. 198 5: 246 pages, hardcover. ISBN 0-671-45 393-9.
SI7 .95 .

BASIC Bijan Mashaw. Palo Alto.
CA: Mayfield Publishing Co..
1985: 560 pages. softcover.
ISBN 0-87484-692-7. S23.95.
Includes instructor's manual
(ISBN 0-87484-737-0).

COMMODORE 64 BASIC MADE
EASY. David A. Gardner and
Marianne L. Gardner. Englewood Cliffs. NJ: Prentice-Hall.
1985 : 256 pages. hardcover.
ISBN 0- 13-152067-9. SI9.95 .

ThE BASIC ADAM : A SELFTEACH ING GUIDE. William Abikoff
and Gary Cornel l. New York:
John Wiley & Sons. 1984: 536

THIS IS A LIST 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

ThE DBASE DOZEN FOR DBASE
III. Alan Freedman . Englewood

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.

ThE ELECTRONIC LINK: USING THE
IBM PC TO COMMUNICATE.
Lawrence J. Magid and John
Boeschen. New York: John Wiley
& Sons. 1985; 280 pages. soft-
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IBM PC KEYBOARD
IMPROVEMENT!
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.

IIBM

pc AND PC-XT are trademarks

International Business Machines.t

cover. ISBN 0-47 1-88382-4.
515.95 .
ESSENTIAL PROGRAMS FOR
SMALL BUSINESS PLANNING OF
THE ApPLE lilliE/lie. Michael
Kilpatrick. New York: John Wiley
& Sons. 1985 ; 272 pages. softcover. ISBN 0-471-80602 -1.
546.90. Includes floppy disk.
EVERYTH ING You NEED TO Do
YOUR TAX ES WITH loTUS 1-2 -3.
Michael Kwatinetz. loel Pitt. and
Leonard Kwatinetz. New York:
Sterling Publishing Co ..
1984; 320 pages. softcover.
ISBN 0-8069-7928- 3. SI 4.95 .

t

of

EVERYTHING You NEED TO Do
YOUR TA XES WITH SUPERCALC.
Michael Kwatinetz. Joel Pitt. and
Leonard Kwatinetz. New York:
Sterling Publi shing Co..
1984; 264 pages. softcover.
ISBN 0-8069-7932- 1. 512.95.
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Subsidiary of

EECO Incorporated.
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8087 SPEED for
LOTUS 1-2-3'·
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 socket, 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
LOCK BOX .. . .. . $60
button from the computer ...... $339

See our full page ads elsewhere in this issue
for other MicroWay products including:
8087 5MHz ...
.. $109
64K RAM Set . . . . . . . .. . . . . . .. . .. . . . . .. . . . .. . . . .. . .... .. $9
256K HMOS RAM Set ................ .. ............. $49
256K CMOS RAM Set ..............
.. .......... $135

Contact MicroWay, Inc. or your local
MicroWay® 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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PO Box 79
Kingston, Mass
02364 USA
(617) 746-7341
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FIRST BOOK ON UNIX FOR ExECUTIVES. Yukari Shirota and
Tosiyasu L. Kunii. New York:
Springer-Verlag. 1984; 170
pages. softcover. ISBN 0-38770003-X. 5 16.
FORTH. W. P Salman .
0. Tisserand. and B. Toulout.
New York: Springer-Verlag.
1984; 176 pages. softcover.
ISBN 0-387-9 1256-8. 514.
FOUNDATIONS OF COMPUTER
MUSIe. Curtis Roads and Jo hn
Strawn. eds. Cambridge. MA:
M IT Press. 1985; 736 pages.
hardcover. ISBN 0-262-18 114-2.
550.
GOING FROM BASIC TO C. Robert
J. 1raister. Englewood Cliffs. NJ:
Prentice-Hall. 1985; 176 pages.
softcover. ISBN 0- 13-35 7799-6.
SI7.95.
GU IDE TO 'TELECOMM UNICATIONS
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. Incl udes floppy
disk.
How 1b REPA IR AND MAINTAIN
YOUR IBM Pc. Gene B. Williams.
Rad nor. PA: Chilton Book Co ..
1984; 224 pages. softcover.
ISBN 0-8019-753 7-9. SI2 .95 .
IBM PC COMPATIBLE COMPUTER
DIRECTORY: HARDWARE. SOFT-

WARE. AND PERIPHERALSCOMPA~. 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/XT. Kelly-Grimes.
New York: Joh n Wiley & Sons.
1985; 590 pages. softcover.
ISBN 0-47 1-87821-9. S26.95.
IBM PC 8088 MACRO ASSEMBLER PROGRAMMING. Dan
Rollins. New Yo rk: Macmillan
Publishing. 198 5; 464 pages.
softcover. ISBN 0-02-403210-7 .
S18.
1l-!E IBM PC/XT. MAKING THE
RIGHT CONNECTIONS, Martin D.
Seyer. Englewood Cliffs. NJ:
Prentice-Hall. 1985 ; 320 pages.
hardcover. ISBN 0-1 3-44 9026-6.
52 4.95.
IBM PORTABLE PERSONAL COMPUTER USER'S HANDBOOK. staff
of Weber Systems. Cleveland .
OH: Weber Systems Inc..
1984; 316 pages. softcover.
ISBN 0-938862 -17-0.5 15.95 .
1l-!E ILLUSTRATED loTU S 1-2-3
BOOK. Thomas H. Berliner and
David T. Reeves. Dallas. TX:
Wordware Publi shing. 1985 ;
304 pages. softcover.
ISBN 0-915381-52 -4. 5 17.9 5.
IMPROV ING CAl IN BASIC. Sharon
Burrowes and Ted Burrowes.
Eugene. OR: The Internatio nal
Council for Computers in
Education. 1985 ; 88 pages. softcover. ISBN 0-924667-08-7. 56.
INFORMATION MANACEMENT
WITH BASIC FOR THE IBM PC/XT.
Tom Shoemaker. Reston. VA:
Reston Publishing. 1985;
192 pages. softcover.
ISBN 0-8359-3076-9. 5 14 .95.
INTELLIGENT SYSTEMS: THE
UNPRECEDENTED OPPORTUNITY.
J. E. Hayes and D. Michie. eds.
New York : John Wiley & Sons. .
1984; 224 pages. softcover.
ISBN 0-4 70-20139-8. SI9.95.
INTRODUCTION TO ADA . 2nd ed ..
S. J. Young. New York: John
Wiley & Sons. 1984 ; 404 pages.
softcover. ISBN 0-470-20112-6.
529.9 5.
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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 0-38791252-5,519,80,
INTRODUCTION TO NUMERICAL
METHODS FOR PARALLEL COMPUTERS, U, Schendel. New York:
John Wiley & Sons, 1984: 152
pages, hardcover, ISBN 0-47020091-X, 521.95 ,
LEARNING ASSEMBLY LANGUAGE ,
Hugo T. Jackson and A. M,
Fische r, New York: Harper &
Row, 1985: 318 pages, softcover,
ISBN 0-06-043247-0, 5 19,95,
LEARN ING FORTH, Margaret A ,
Armstrong, New York : John
Wiley & Sons, 1985: 226 pages,
softcover, ISBN 0-471-88245-3,
516.95 .
LEARNING MS-BASIC ON THE
TI PROFESSIONAL COMPUTER.
Donald W. Drury. Blue Ridge
Summit. PA: Tab Books.
1984 : 240 pages. softcover.
ISBN 0-8306- 1815-5 . 515 .95.
LEARNING WITH COMMODORE
loGO. Daniel Watt. New York :
McGraw-HilI. 1985: 332 pages.
spiral-bound . ISBN 0-07068581-9. 519 .95 ,
loGICS FOR ARTIFICIAL INTELLIGENCE. Raymond 1lJrner.
New York : John Wiley & Sons.
1984: 128 pages, hardcover.
ISBN 0-470-20123-1. 529 .95.
MACGU IDE: '!HE COMPLETE
HANDBOOK TO THE MACINTOSH.
Lesli e S, Smith. New York: New
American Library. 1985: 288
pages, softcover. ISBN 0-45225569-4 . 5 14.95 .
MAC1ELECOMMUNICATIONS.
Jonathan Erickson and William
D. Cramer. Berkeley. CA :
Osborne/McGraw-HilI. 1985:
224 pages. softcover,
ISBN 0-88134-15 5-X . 516.95 .
MANAGING MICROCOMPUTERS IN
LARGE ORGAN IZATIONS, National
Research Council. Washington .
DC: National Academy Press.
1985 : 160 pages. softcover,
ISBN 0-309-03492-2, 513 .95 .
MASTERING YOUR COMMODORE
64 '!HROUGH EIGHT BASIC PROJECTS, Robert M . Tripp. ed.
Englewood Cliffs. NJ: PrenticeHall. 1984: 192 pages, softcover,

ISBN 0- 13-559543-6 . 519 ,95.
Includes fl oppy disk.
M ICROCOMPUTERS AND MICROPROCESSORS: '!HE 8080, 8085,
AND Z-80-PROGRAMMING , INTERFACING. AND TROUBLESHOOTING.
John Uffenbeck. Englewood
Cliffs, NJ : Prentice-Hall.
1985 : 688 pages. hardcover.
ISBN 0-13-580309-8 , 531.95 .
MULTIPLAN MADE EASY, MAC INTOSH EDITION, Walter A . Ettlin.
Berke ley. CA : Osborne/McGrawHill , 1985: 288 pages, softcover,
ISBN 0-88134- 153 -3. 514 .95 .
OKIDATA PRINTER USER'S HANDBOOK. staff of Weber Systems.
Cleveland . OH : Weber Systems
Inc" 1984: 304 pages, softcover,
ISBN 0-938862-19-7 , 5 15.95 ,
OR ON THE MICRO. David
Whitaker. New York: John Wiley
& Sons, 1984 : 208 pages. hardcover. ISBN 0-471-90083-4.
519 .95.

Central & East 1·800·654·4058

DY§9JJ maxell BONUS
Sl"Disks

~~ 169..5
D-SJDE 21!lfi
D-DEN.
S96TPI
·SIDE 2895
_
D-SIDE 38!lfi
96TPI

Si"Disks
SIDE
o5:~EN , 1395
_

Disks·l0pk

g:~1~199..5

$995~

~

\6batlm

Kits 4~
~W,~249..5 Refills
89,?
~~~3D9..5 Media Mate
HIGH

_
* DEN. 3995
HIGH
DEN. 51!l5

3rDisks

~

S'SIDE 28!lfi

S"Disks
S'SIDE 21!l5
S·DEN.

D-SfoE 429..5

89_5 ea .
.2QP Shipping
100 Disk
Bulk Pack

S"Disks

5-SloE2595
~~239..5 o-DEN.
~~~279Ji g~28!lfi

85~
97~

r.a ~III
Die<etttctt
ol1l1ec [OI1,m

'he

'!HE PLAIN ENGLISH MAINTENANCE AND REPAIR GUIDE FOR
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Beechhold. New York : Simon &
Schuste r, 1985 : 272 pages. softcover. ISBN 0-671-52864-5 .
514 .95 .
1i-IE PRINCIPLES AND PRACTICE
OF COST/SCHEDULE CONTROL
SYSTEMS, Chuck M . Slemaker.
Princeton. NJ : Petrocelli Books,
1985: 440 pages. ha rdcover.
ISBN 0-89433 -227-9. 539 .95 .
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409 for every 100 Diskettes or any fra ction thereof, We ship UPS; orders
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'!HE PC SOFTWARE AND SYSTEMS
DIRECTORY FOR COMPUTER-AIDED
ENGINEERING , the editors of
CAD/C1M Alert and CAE Workstation Alert. Brookline. MA :
Management Ro undtable Inc"
1985: 86 pages. spiral-bound .
#002PC. 579.
'!HE PERSONAL COMPUTER
INVESTMENT HANDBOOK. Jon
Zonderma n. Blue Ridge Summit.
PA : lab Books. 1984: 160 pages.
softcover. ISBN 0-8306-1807-4 ,
5 11.95 .
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data
systems
THE QUALITY GOES IN BEFORE THE NAME GOES ON

PROFIT FROM ZENITH DATA SYSTEMS Z-IS0 PC
DESKTOP OR Z-160 PC PORTABLE IBM COMPATIBLES!
OWN TOTAL PERFORMANCE . ....... .
. . ............ . .. BEITER THAN AN XT!
. 4 Open Expansion Slots . Full Color" .
Green·, or Amber Video • Clearly

Labeled . Easy·to·Use Keyboard •
Excellent

Price/ Performance

Ratio

•

Zenith Total Service & Support!
·Z· 150 PC ONLY · MONITOR NOT tNCLUDED

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-WORO",
MS·MULTIPLAN*
$1,899
640K RAM OPTION
$99
ZENITH DATA SYSTEMS Z-160
2 FLOPPY & 10Mb ORIVES $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!
W/ 2 FLOPPY & 10Mb DRIVES $2,849
.~.ftft
"WHILE SPECIAL OFFER LASTS!

, . ~ • iiiiiiii

(800) 528-3138

TM

SEE PAGE 431
FOR MONITORS
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41256

256K x 1

4164

64Kx 1

...

27256
27128
27C64

32Kx8
16Kx8
8Kx8

2764

8Kx8

2732A

4Kx8

2732
2532
2716

4Kx8
4K x 8
2K x 8

..

•

120 ns
150 ns
120 ns
150 ns
200 ns

$
$
$
$
$

250 ns
250 ns
200 ns
200 ns
250 ns
450 ns
200 ns
250 ns
450 ns
450 ns
450 ns

$12.00
$ 4.95
$ 7.75
$ 4. 10
$ 3.40
$ 3.20
$ 3.95
$ 3.75
$ 3.25
$ 4.95
$ 2.65

:

, ... .

4.95
4.25
1.50
1.10
1.15

6264l P

8K x8

611 6P

2K x8

5514

1K x4

:

.. ,

7201
$ 7.25
765A
$ 7.25
8085A
$ 3.95
$ 8.75
8088
8155
$ 3.25
$ 3.50
8251A
. SPECIAl ITEMS
8087·2
8087·3
80287·3

120 ns
150 ns
120 ns
150 ns
200 ns
300 ns

$
$
$
$
$
$

8.50
7.25
2.60
2.35
4.95
4.45

8253·5
8255A-5
8748
8749HD
8755A

$ 3.75
$ 3.75
$12.25
$15.50
$16.75

• For morc parIs nol
listed hCHe, Please call

$130.00
$105.00
$225.00

• Made in Japan, high quality product with one year warrantee.
PRINTER
$189.00
SX·100 cps
$199.00
PRINTER (IBM Compatible)
SX·130 cps
KEYBOARD (IBM Compatible· Capaci ty Type) $11 9.00
SFK·201 B

l.e.EXPRESS
15358 Vall ey Boulevard , C ity of Industry, CA 91746
Phone : 818·369·2688 (Mon · Fri · 8 · 5)

ORDER TOLL FREE

800-892-8889 · 800-882-8181

New64KSBC
Only
.
,. ..

"~t.r{q.- . \;~~;. _..

;;~ ,t!;;;:· ~

.

'

0._.',

- .. '

I

$375.
x6
411

11

• 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

• I/O Expansion
• Source Code and
Drivers included
• CP /M ®2.2
CP/M is a registered tradema rk 01Dlgltol Research Inc .
l 808 Is a registered frodemo rkof Zl loglnc .

Me gatel Co mpute r Tec hnol ogi es
Head Offic e and Technical Support C e nte r
150 Turbine Drive, Weston , Ontario M9L 2S2
Teleph o ne: (416) 745·7214 Tel ex: 065·27453 MEGATEL TOR.
U.S. Sal es and Se rvi ce Offic e
231 1 South Anthony, Fort Wayne IN 46805
Te le phon e: (219) 745 -0310

l11egatel
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PROCRAMMING TIps FOR THE
COMMODORE 64 . David
Highmore and Liz Page. New
York: lohn Wiley & Sons.
1985 : 11 2 pages. softcove r.
ISBN 0-471-81553·5 . SI4 .95 .
RECURSION VIA PASCAL. I. S.
Roh l. New York: Cambridge
University Press. 1984 ; 206
pages. hardcover. ISBN 0-52 126329·8. 534.40.
RESEARCH AND DEVELOPMENT
IN INFORMATION RETRIEVAL.
C. I. van Rigsbergen. ed. New
York: Cambridge University
Press. 1985; 450 pages. hardcover. ISBN 0· 52 1-26865-6.
549.50.
SANYO MBC USER'S HAND'
BOOK. staff of Weber Systems.
Cleveland. OH : Weber Systems.
Inc .. 198 4; 340 pages. softcover. ISBN 0·938862-24-3 .
517.95.

ALL MERCHANDISE IS 100% GUARANTEED.

!, .'

PROCRAMMING IN IBM PC DOS
PASCAL. David M. Chess.
Englewood Cliffs, 'NI: PrenticeHall. 1985: 240 pages, softcover.
ISBN 0- 13-730292-4 . SI 4.95.

CA LI FORNIA RESIDENTS ON LY

EXCEPT FROM CA LI FORN IA

Call 101 current prices & volume discount s. Prices are sublec t to Change.
TERMS: MinImum order $10.00. California residents must add 6.5'''10 sales la x
Shipping & Hand l ing : UPS Ground 53.00, UPS Ai r S5.00 (under 1 lb.)

~~

BOOKS RECEIVED
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SERIOUS PROGRAMM ING FOR
THE COMMODORE 64. Henry
Simpson. Blue Ridge Summit.
PA: Thb Books. 1984; 208 pages.
softcover. ISBN 0-8306-1 82 1-X.
59.95.
6502 MACHINE AND ASSEMBLY
LANGUAGE PROGRAMMING. M ike
Smith. Blue Ridge Summit. PA:
Thb Books. 1984 : 322 pages.
softcover. ISBN 0-8306- 1750-7.
512.95.
SOFTWARE FOR AMATEUR RADIO.
loe Kasser. G3ZCZ. Blue Ridge
Summit. PA: Thb Books. 1984 :
304 pages. softcover. ISBN 08306-0260·7 , 515.95.
STAR POWER : MASTERING WORDSTAR. MAILMERGE. SPELLSTAR .
DATASTAR. SUPERSORT. CALCSTAR. INFOSTAR. STARINDEX .
CORRECTSTAR. STARBuRST.
REPORTSTAR. & PLANSTAR. Paul
Garrison. Blue Ridge Summit.
PA: Thb Books. 1985; 320 pages.
softcover. ISBN 0-8306- 1742-6.
516.95 .
STOCK SELECTION: MODERN
PORTFOLIO MANAGEMENT. IBM
PC VERSION. Robe rt J. Bibbero.
New York: lohn Wi ley & Sons.
1984: 11 0 pages. 3-ring binder.

ISBN 0-471-80550-5. 5125 .
Incl udes floppy disk.
SYSTEMS ANALYSIS. DESIGN. AND
DEVELOPMENT WITH STRUCTURED
CONCEPTS. Perry Edwards. New
York: Holt. Rinehart and
Wi nston. 1985; 526 pages, hardcover. ISBN 0·03·000 142·0.
527.95 .
lEXT 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 UN IX
SYSTEM. 2nd ed .. Rebecca
Thomas. PhD .. and lean Yates.
Berkeley. CA: Osborne/McGrawHill. 1985; 736 pages. softcover.
ISBN 0-88134- 109-6. 518.95 .
WORD PROCESSINC COOKBOOK.
Glenn B. Stuart. Englewood
Cli ffs. NI: Prentice-Hall. 1985 :
304 pages, softcover. ISBN 0-13·
963380·4. 5 18.95.
WORD PROCESSING FOR THE IBM
PC & P(JR 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. New 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-bou nd. ISBN 0·93054502·8. 514.95.
WORDSTAR WITHOUT lEARS: A
SELF·l EACH ING GUIDE. Ruth
Ash ley. lud i N. Fernandez. and
Robert Sansom. New York: John
Wiley & Sons. 1985: 220 pages.
softcover. ISBN 0-47 1-80540-8.
514.95 .
WORKING FROM HOME. Paul and
Sarah Edwards. Los Angeles.
CA: leremy P. Thrcher Inc. .
1985 : 432 pages. softcover.
ISBN 0·874 77·240-0. 511.95.
'!HE ZX PROGRAMMERS' COMPANION. lohn 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 01/ high-level
programming languages
McGraw-Hili

PERSONAL COMPUTER
PROGRAMMING ENCYCLOPEDIA
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 fi rst 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 lang\Jage and transfer programs from one
machine to another
v systematically 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
01119 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 overview 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 serve 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
Gory Markman
Henry F. Beechhold
Ross Overbeek
David Dameo
Mark J. Robillard
Michael Iannone
AI Rubottom
R. Claude Kagan
Max Schindler
Stephen Seadler
Guy Kelly
David Lewis
Ernest R. Tello
Len Lindsay
Linda Weisner
Kenneth Modell
Robert Wharton
Lawrence Mahon
William Woodall

Special Features
• Nonmothemoticol
eosy-access approach
• Illustrated with
diagrams, logic and
circuit maps,
schematics, and flow
charts
• Helpful overviews of all
19 languages and of
hardware systems fram
a programming
perspective
• Useful glossaries of all
languages provide clear,
precise definitions
• Cross references make
systematic operations
comparisons easy
• Outsized 8 1/2 x 11"
format

At your computer store or bookstore. Or use this handy coupon for a
is-day free examination.

------------------------------------------------.
McGraw-Hili Book Company
P.O. 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. I will either pay for the book
within 15 days or feturn it postpaid.
Save money!
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 tOil-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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Address----- - - - -"'(No
::'i.""
.ac::
.bo::::,-="''''
eo=se''j- - - - - - - - - - - City ------:-=-.,--...,.-,---:"7 State -,-_...,.-,..,...-=---..,.=-_ Zip _ _ _ __
(Order subject to acceptance by McGraw·Hill)

In Canada. ovallable from McGraw·HIIi Ryerson. Ltd. 330 Progress Avenue.
Scarborough. Ontana M1P 2Z5 Pnces sightly higher outSide o f US
50·E102-4001·3

L.._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-'- _______________________________ - - - _____________ ..
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A COMPUTER
PROG

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.
Fi nd 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 fund ing from
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POPU LA R
McGraw.Hill'S KJ
U~ IE and COMPUTING

magazines.

LETTERS

(continued from page 32)

where the values of Xs and X9 are arbitrarily
selected.
For example. if a magic number of 9 is
desired and if Xs and X9 are arbitrarily
selected to be 3) and 15 respectively. the
values for the remaining boxes are
I 5 + 6 = -9
3 I + 6 = - 25
= 3 I + I 5 - 3 = 43
= 31 + 30 - 6 = 55

XI = X2 = XJ

~

x.
x.

=

x,

=

=

3
-31 - 30 + 12 = -49
- 3I 15 + 9 = - 37

The derivation of this general solution is
extensive. Solutions for larger squares
(higher order of n) can also be obtained
using this technique.
Listing I is a short BASIC program (written for the unheard-of 1M-I computer
manufactured by the "late" 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

Fajrfjeld,

cr

Listing I: A program to calculate magic-square solutions.
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

DIM A$(1)
POKE 24578 ,38: CALL 17046
INPUT " ENTER MAGIC-SQUARE NUMBER ", MAGIC
IF INT (MAGIC/3)< >MAGIC/3 THEN GOSUB 300
MAGIC = - ASS ( INT (MAGIC))
PRINT " MAGIC-SQUARE NUMBER IS ", - MAGIC
PRINT : PRINT " CHOOSE LOWER MIDDLE BOX VALUE " INTPUT X8
X8 = ASS ( INT (X8))
PRINT : PRINT " LOWER MIDDLE BOX = ";X8
PRINT : PRINT " CHOOSE LOWER RIGHT-HAND BOX ": INPUT "VALUE ",X9
PRINT : PRINT " LOWER RIGHT-HAND BOX = ";X9
X9 = ABS ( INT X9))
X1 = - X9 -2 'MAG IC/3
X2 = - X8 -2 'MAG IC/3
X3 = X8 + X9 + MAGIC/3
X4 = X8 +2 'X9 + 2'MAGIC/3
X5 = - MAGIC/3
X6 = - X8 -2 'X9 -4 ' MAGIC/3
X7 = -X8-X9-MAGIC
PRINT : PRINT : PRINT " MAGIC-SQUARE BOX VALUES FOR A" : PRINT
" MAGIC- SQUARE VALUE OF "; - MAGIC;" ARE "
PRINT : PRINT
PRINT X1,X2,X3
PRINT X4,X5,X6
PRINT X7,X8,X9
END
PRINT : PRINT : PRINT " FOR A WHOLE NUMBER IN EACH BOX"
PRINT "YOU MUST ENTER A MAGIC VALUE"
PRINT " THAT IS EVENLY DIVISIBLE BY 3."
PRINT : PRINT " KEEP THE PRESENT VALUE 7"
INTPUT A$
IF A$ = " Y" THEN RETURN
GOTO 330

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 fi x
small problems that could have easily
if the remote were a single-speed unit. but
been handled over the phone. Our system
already had a Racal-Vadic Model VA34 55 the problem seems to arise when two
automatic two-speed units trying to
modem (300/1 200 bps) installed on it for
remote diagnostics by our software
establish a link continously shift gears in
vendor so I figured that I would use it. I opposite directions.
bought an Anchor Automation Mark XII
I would be interested if others have had
this same pro blem and whether some300/1200-bps modem and hooked it up
thing can be done to remedy the situation.
to my Model 4P at home. I thought 1 was
T. TED SCHWAN INGER
all set.
What 1 discovered was that the two
modems would not lock into each other.
SUPER HYPER
After a couple of phone calls I was told
by Anchor Automation that its modem Thank you for publishing Richard B. Leinfirst checks at 1200 bps and then at 300 ing's "Factoring with Hyper" (March, page
396). The enclosed program (listing 2) was
bps if it hasn't detected a carrier and that
Racal-Vadic performs just the opposite. . derived entirely from his equation (II) and
The two units were both switching data considers righ t triangles instead of rectangular hyperbolas. Loop I factors quickrates so that they would never Jock in!
It appears to me that there is some ly and exactly those numbers that can be
degree of nonstandardizatiori in the factored directly without overflow, and
modem industry that should be made loop 2 shrinks the remaining number to
known to others. Since modems are be- trigonometric ratios (between 0 and I) that
coming cheaper, smarter. and more pro- can be manipulated without overflow and
lific. I am sure that others will also run into then enlarged. The program requires the
this problem. The problem would not exist same number of iterations (always fewer

than n/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
1get 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 jim Horn's "Fast Factoring on the
HP-75C: ' Computer Journal of ppc.
November/December 1982).
1b 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! BIGFAC : factoring program
20 ! derived from
30 Richard B. Leining's HYPER
40 BYTE , March 1985, p. 396
50 written in Hewlett-Packard enhanced BASIC
60 for the HP-85A computer
70 with Advanced Programming ROM .
80 LET L = 999999999999 ! Largest integer (on 12-digit computer)
90 LET L9 = 99999999999 ! Largest N to integerize r accurately
100 DISP "Number to be factored";
110 INPUT N@ T = TIME! T is the starting time.
120 IF N<4 THEN BEEP @ DISP "Number too small." @ GOTO 100
130 IF L9<N THEN BEEP @ DISP "Number too large." @ GOTO 100
140 IF N \ 2'2 = N THEN DISP 2;N/2 @ GOTO 360 ! N \ 2 = INT(N/2).
150 LET S = SOR(N)
160 LET W=IP(S)! (IP(S)=INT(S)
170 IF N MODE 4= 1 AND W MOD 2=0 THEN LET W=W-1
180 IF N MOD 4=3 AND W MOD 2= 1 THEN LET W=W-1
190 IF W<S THEN LET W=W+2
200 LET W9 = (N \ 3 + 3) \ 2 @ LET W5 = MIN(SOR(L),W9)
210! Loop 1
220 IF W>W5 THEN 260
230 R = SOR(W ' W - N)
240 IF FP(R) = 0 THEN DISP W + R;W - R @ W = L ! FP(R) = R -INT(R).
250 W=W+2 @ GOTO 210
260 ! Exit loop 1
270 LET 1= 10' LEN(VAL$(N)) -1 ! I is an "integerizer" as long as N. VAL$ =
STR$.
280! Loop 2
290 IF W>W9 THEN 340
300 C = SIW ! Cosine of a right triangle whose sides are w (hypotenuse), r, and
square root to N

(continued)

0

0

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 of Iimitedprecision 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
¢ (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
compu ter. 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 BOB7s and high performance PC
upgrades. We stock a complete selection of BOB7s that run at 5 and Bmhz. All
of our coprocessors are shipped with a
diagnostic disk and the best warranty
in the business - 1BO days! We also
offer daughterboards for socket less
computers such as the NEC PC and
PCjr, and a board which increases the
clock speed of the B02B7 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

withB7BASIC/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 BOB7 and
B02B7, 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 BOB7 during 1-2-3'· execution
and extends DOS functionality. Recalculations run up to 36 times faster. Includes an BOB7 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 .............. 5249
FASTBREAK'· LOCK BOX ..... ... $60

Micro

Way®

8087 Support
For the IBM PC, PC XT, PC AT and Compatibles.
87FFT

N

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/INLlNE. ..... $150

87FFT-2'·

perfonms 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 ....... $125
Plotmatic for Grafmatic. .. . . ... . ..... . ... . . $125
MultiHalo (one language) ................. $189

DFixer'·

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
Assembler. Includes 87BASIC .... .. .. .. . . $200

87BASIC"

includes patches to the :BM Basic
Compiler and both runtime libraries for USER
TRANSPARENT 8087 support Provides super
fast performance for all numeric operations including trigonometrics, 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, trigonometrics, hyperbolics, encoding, decodi ng and conversions. For the IBM
Macro Assembler, Version 1.0 or 2.0 ...... $150
N

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

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
N

AST Advantage
$439
JRAM·2 (01<)......... ..... .... .... .. $199
JRAM AT (01<) ...... ......... ....... $229
MAYNSTREAM '· 60 meg ......... $1695
. . . . . •• . . • . • • • • • • • • •

N

N

Micro
Way (~~~~i4~~7A341

po. Box 79
Kingston, Mass.

Inquiry 250

87BASIC/INlINE'·

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

8087 5mhz...... ..... .. .. ... $109

Including DIAGNOSTICS and one-year warranty
For IBM PC and compatibles.

8087-28mhz .. ..

... $195

For Wang, AT&T, DeskPro, NEC, Leading Edge

80287-3 5mhz .......... .$250
For the IBM PC AT

64K RAM SeL ... .. .. ........ $9
256K RAM Set.. ..... .... .... $49
256K CMOS RAM Set. $135
128K RAM Set PC AT .... $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

C and UTILITIES

Lattice C . . . ..... .. ...... . ........... .. .....
Microsoft eVersion 3.0 ..... . .. • . .. .. .. .....
C86 .. .......... . ... .. . .. .... .. . ...........
FLOAT87 ...... .... .. .......... .. ..........

299
299
299
150

BASIC and UTILITIES

RTOS - REAL TIME OPERATING SYSTEM
RTOS is a multi-user, multi-tasking real time operating system. It includes a configured version of
Intel's iRM X-86, LlNK-86, LOC-86, LlB-86,OH-86,
and MicroWay's 87DEBUG. Runs on the IBM-PC,
XT, PC-AT and COMPAQ . ..... ......... . . . $400

IBM Basic Compiler .. . ... ... ...... . .... .. .. 270
87 BASIC .................. . .... . .. .. .. . .. .. 1 50
87BASIC/INLINE. ......... . •.. • .. , .. . •..... 200
Summit BetterBASIC'· ............. . .. .... .. 175
Summit 8087 Module ... . .......... .. ... .... 87

INTEL COMPILERS1

MACRO ASSEMBLERS

FORTRAN-86 ...... .. ... . ................. $750
PASCAL-86 ......... ...... ...... . . .. . .... . $750
PUM-86 .. . .. ..... . . ... . ... ...... .. .... . . . $500
87C (LATIICE/MICROWAy) ........... . . . $750
ASM-86 . .. . .. .... .. . ... ... . ... . ........... $200
'Requires AIOS or iRMX-86. All Intel com piler names and
iRM X·86 TM Inlel Corp.

The World Leader
in B087Support !

IBM Assembler with Librarian . ... . . . ... . .. 155
87MACRO. .. .. ... . ......... .. .
. . . 150
Microsoft Assembler V 3~ . .. . . . . . .. .. . . . .. 125

PASCAL

Microsoft Pascal 3.2 ..... . ............ ... ... 199
Borland Turbo with 8087 and BCD . . ..... ... 85

APL

*

STSC APL PLUS/PC . ......... . ........... 450
Pocket APL .. .. .. .. . . .. .. . • .. • . ... ... 85
COSMOS Revelation . ...... .. .. ............ 750
SPSS/PC . . ..... . ........... .. .... . ... . . ... 595
FASTeREAK and NUMBER SMASHER are Irademarks 01
MicroWay, Inc. Lotus and 1·2·3 are trademarks of Lotus
Development Corp.
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310 R = SQR(1 - C *C)*W + 1- I ! 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 !
Displays elapsed time.
370 STOP
380 ! Subroutine: Test product
390 BEEP @ P=W+R @ Q=W-R @ IF P*Q=N THEN DISP Q;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

- - -- --

S~~¥::

PC/ Xl

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 sys~em. 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-

THE TOP OF THE LINE mM COMPATIBLE

SUMMER SPECIALS

-""IIIIi1:-;r..,..,
1'EA111R1li:

• AffordabJy priced PClXT Computer
• Runs pc, MS-DOS, CPM/86
• Of coursc. this versatile oomputer runs Flight
Simulat.or, wlus 1·2·3, Symphony,
F'l"amcwork, PeachtTCC, D base II & III , PC
Painl. Auto C.A.D.... and tones of software.
• We have a Demo syst.em 3\'3ilable for your
testing.
• OEM, Dealer inquiry welcome.
- F'recinstallation

COIIPI1IIlI Sl1mllS:
NOVA PC BmBoo. ............................ 1695
Includes: 6411: mother boord, case, laoW power supply, keyboard , noppy controller card .

NOVA PC256K m... ..
.. 11295
Includes: keyboard . 130W power supply, 2'/2 hl. dr., 6 pack compatible mulliruncli oll board, color graphic card,
4·drive controller canI .
NOVA XT 256K ...
. .......... 11935
Includes: keyboard , 130W power supply, 2lf2 hl. dr.. 6 pack compatible multifunction card. color graphic card,
"·drive controller. 10MB hard disk, rm: hard disk controller

UP GRADE KIT lor PC" XT " XT PUIS 2211!
Internal. Miniscribe 10MB II.D.+ DTC
controller . .
. .... 1623
Internal. Miniscribe 20MB 11.0. +OTC
controller. . . . ... .. . .... . .... ..... .. $195
Internal, Irwin 10MB 'rape rock up with car·
tridge and cable . .
. $62S
High qual ity XT 130W power supply . . . . . . S139
NOVA external, 10MB hard disk drive ....... $815
NOVA extemal. 10MB hard disk with 10MB
Tape back up system .
. ....... SI650
NOVA external, 20MB hard disk drive .... .. S995
NOVA external, 10MB Thpe back up
system ..
.. ... ..... S850
NOVA external. 45 MB Thpc back up .. . . . .. S1450
NI:W

nODUm:

IBM/AT compatible CASE . _
.. . _.. $175
J95W switching power supply for AT . .
. ... S225
Serial parallel card lOr AT

(2 serial , I parallcl) ..
.. ............. . $ISO
Multi 110 card ror PClXT
(2 seri~. I """"", clod)
.......... 1145

NOVA SERIIli ADD ON BOARD:
No\'a mother board with installation
manual ..
.. .. . 515
Nova 6·fun ction board with 641<
(AST 6 pack compatible)
... . $185
Mono-graphic board
(hercules compatible) .. . ... . ......... SI10
Color·graphic board with printer
port, game port .................... .. . . SISO
floppy oontrollcr w/cablc . .
. .. .. $90
DL'iII DRIVE ..d MONITOR ..d ACCIliIiORIIli
Thac 558 V. hl. 360K noppy de; ... .. .... .... SilO
Microscicncc 10MB. 20MB . . ..... . .. (I.owest price)
MINISCRIBE or TEAC 10MB I'; ht .
hard disk ..
.. ....... .. ...... S420
MINISCRIBE 20MB V, ht. 11. 0 ............... $620
KEYTRONIC compatible ' 5151
. ....... Sllti
keyboard . .
H~h 1\:dcyboonl .... ..... ... ........ llJO
AMOEK 310,1. (Amber monitor) .
. .. SI47
AMDEK 600 11GB (640'200) ............... . 1385

DEALER INQUIRIES WEJ£OME. - NOJ.!t Pc/XT KITS AWLABLE

COMPUTRADE COMPANY (in Koll Commercial Center)
780 Trimble Road, Suite 605, San Jose, CA 95131

Thl. (408) 946·2442, Thlex: 171605
Hours: Mon-Fri 9:00 a.m ,-6:00 p.m,
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Inquiry 104

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 EMI/RFI 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 Thck, whom I
found to be very helpful and courteous.
He con tacted 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 yo u. Direct
mail is an efficient medium for presenting the latest
personal computer goods and se rvice s 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 hard 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 couldn't as~
for a better Investment
---- .
. ' . :~
than that.
,
.
' . '~
Send for our free booklet: "Guidelines- How to Develop
an Effective Program of Corporate Support for Higher Education:'
Write CFAE, 680 Fifth Avenue, New York , NY 10019.

WHAT'S NEW

Talking Computer

IBM PC
AT·Compatible
Transportable

omputer Aids Corpora-

C tion'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.
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 2"56K 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 f1oppydisk 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 128K-byte configuration with dual floppy-disk
drives and monochrome
monitor. the Olivetti M24 is
priced at $2745 . The same
system with a color monitor
is $3395 . Contact Docutel/
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-2 32C 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 XT-compatible. The
AT-style detachable keyboard
features an IBM PC XT
interface.
You can choose the
ATP-6-0D or ATP-6-020
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-6-020 has
a 20-megabyte Winchester
drive. a 1.2-megabyte floppy
drive. 512K bytes of RAM.
and an AT-compatible harddisk controller.
Suggested retail price for
the ATP-6-0D is under
$4500; the ATP-6-020 is
priced under S5500. 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-INS

Instrument Modules
for IBMs

20665 Fourth St.. Saratoga,
CA 95070, (40B) 741-5900.
Inquiry 624,

CI-20000 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, TTLrcompatible,
digital I/O.
The carrier bus is designed for data acquisiti on
and measurement. It performs standard computerbus functions and allows for
cha ining analog signals
among the plug-in instruments. The bus lets sync
and trigger signals pass
among the modules.
Among the instrument
modules ava ilable 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
modu les.
Prices for the PCI-20000
system start at $295 each
for carrier boards and $ 199
for each instrument module.
Contact Burr-Brown Corp..
POB 11400, 1\.Jcson, AZ
85734. (602) 746- 1111.

P

Inquiry 623,

TanPak Expansion
Board
he TanPak multifunction
board is specifica lly
designed to fit the '!andy
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 ThnPak comes in
12BK-, 256K-. and 512K-byte
versio,ns. You can also get
256k-byte upgrade kits for
those versions with less than
512 K bytes of memory.
The 128K-byte ThnPak
board costs $399. Contact
Hard Drive Specialist. 1620B
Hickory Knoll. Houston, TX
77059, (BOO) 231-6671: in
Texas, (713) 4BO-6000.

T
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Inquiry 625 ,

The PCI-20000 instrument modules for IB M-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
facil itates 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-ana lysis
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
$2495. Contact Atron,

Apple lIe
Multifunction Card

S·

treet Electronics says it
has combined the most
common Apple lie interfaCi ng needs on its BusinessCa rd . 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
Busi nessCard a 16K- or 64 Kbyte print buffer. The 64Kbyte version allows storage
of up to 20 pages of text.
The BusinessCard ha s
more than 60 command? fo r
printing graphics ~nd text.
Graphics printing commands
include windowing, zoom ,
rotate, and inverse. Among
available text-formatting
(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.

Quadsprint
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. XT.
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-TIlte'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. '!\vo Above
Board/ATs. 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

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 o ffer 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
1OC-03. Hillsboro. OR
97124-6497 . (503) 629-7354 .

MacMegabytes
and RAMDISC

Inquiry 628.

Inquiry 629.

eck-Tech's Mac Megabytes memory-expansion board lets you have
more than a megabyte of internal memory in your 128Kor 512K-byte Macintosh.
With the MacMegabytes
hardware. Beck-1ech provides
the RAMD1SC 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-hyte
machine. You can purchase
MacMegabytes as a kit for
5699 if you have a 128Kbyte Mac and 5399 if you
have 512K bytes. The RAMDISC software alone is
539 .95 . Contact Beck-Tech
Co.. 41 lUnnel Rd .. Berkeley.
CA 94705 . (415) 548-4054 .

B

PERIPHERALS

Programmable
Backup Subsystems
ysgen's Smart Image
and Smart OlC-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

since the last backup. Files
may be backed up twice
daily.
Your computer will beep if
ih 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 ba'cked up.
The cassette-based Smart
Image subsystem is 5995 .
The Smart OlC-File. which
uses the OlC-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
5599.75 . The 2K- by 8-bit
card costs 58 5.9 5. while th e
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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PERIPHERALS
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 va rious 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
CO l 920 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

Tne 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-w ire
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 li sts for $1995.
Contact Codex Corp .. 20
Cabot Blvd .. Mansfield. MA
02048. (617) 364-2000.

T

Inquiry 632.

Digital Copiers for
IBM PCs
WO digital photocopiers
from LaserFAX scan
photographs. artwork. and

T

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
softwa re that is supp lied
with the copiers.
Scann ing 200 lines per
inch. the SpectraSCAN 200
copies 8V2- by 14-inch color
pages. while the OS-200
digitizes black-and-white
images. Peripheral equipment ranging fro'm 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
vaca nt 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 read ing.
The SpectraSCAN 200
costs 53995. and the OS-200
scanner lists for 52995 . The
LaserFAXimile card is $995 .

while the TEXreader costs
$ 1200. Contact LaserFAX

Inc .. 2000 Pa lm St. S.
Naples. FL 33962 . (813)
775-273 7.
Inquiry 633.

Hard-Disk/TapeBackup 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
App le II and li e. Cards for
the Mac intosh. TRS-80.
S- IOO bus systems. and
other systems will soon be
avai lable.
The tape backup has its
ow n 64K-byte buffered
memory. is directly addressable. and can function
as the primary storage unit.
The PC Megastore 227
costs $3400; an adapter

T

Inquiry 635 .

Portable Disk Drive
for Tandy Model 100
he Chipmunk portable
disk drive allows '!andy
Model 100 and 200 owners
to store data on 3 V2-inch
disks. Weighing in at 3 V2
pounds. the Chipmunk
emulates the 100's "ma in
menu" concept and appears

T

(continued)
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Dr" San Jose, CA 95134,
(408) 946-8777.

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
and five other business programs. Contact Holmes Engineering/PCSG, 11035 Hqrry
Hines Blvd. #207, Dallas, TX
75229, (214) 351-0564 .

Inquiry 637,

Black-on-White
Monitor

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

he MB-142 TTL monitor
displays characters
black-on-white or vice versa
on command. 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 M B-14 2 is priced at
$375. Contact Roland DG
Corp" 7200 Dominion Circle,
Los Angeles, CA 90040.
(213) 685-5141.

T

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 $ 1995 printer reaches
speeds o f 80 cps (letter
quality) and 240 cps (draft
quality). Dual serial and
parallel interfaces are standard. Contact Fujitsu
America Inc" 3055 Orchard

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 matri x
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) 851-72 17.
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 National 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 compi ler, and component libraries.
According to Case, you

WHAT'S NEW

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) .
CT2000 runs on an IBM
Pc. XT. and AT. It costs
55200. Contact Case Techno logy Inc.. Suite 250. 633
Menlo Ave .. Menlo Park. CA
94025. (415) 322-4057.
Inquiry 640.

Analytical
Chemistry Software

S

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.

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 64 1.

APL Without an 8087
RUnn ing 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.
Thto 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 $75 .
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 .
Inquiry 642.

PC XT Serial
Communications

I 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

terminal emulation. ISAC can
operate in its own smart
mode or. with an option.
emu late a DEC VT-IOO. It
maintains a IO-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-232C/CCITTstyle 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 IS7 . Canada.
(416) 251-1866.
Inquiry 643.

Bulletin-Board
Program

A

bulletin-board program
from Micro-Systems
Software supports electronic
mail and program- o r datafile exchanges on PCs and
compatibles. BBS-PC provides 16 separate sections.
or sub-boards. four file-

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
fami ly. 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 formatti ng. 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 (57995). a
smart-terminal communications package (57995). and
a full-screen editor (5199).
Contact Micro-Systems Software Inc .. 4301-18 Oak Circle. Boca Raton. FL 33431.
(305) 39 1-5077.
Inquiry 644.

Plotting with the IBM
and HP's Plotters

A

graphics package developed for the IBM PC
and Hewlett-Packard's HP
7470A and HP 7475A plotters. GRA-FIT is intended
(continued)
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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 $95. 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 5J3.
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 $2495. which
gets you a video digitizer.
graphics display card.
mouse. and software; the
softwa re by itself costs
$795 . PhotoMail runs on the
PC XT. AT. and compatibles.
Contact Chorus Data
Systems. 6 Continental Blvd ..
POB 370. Merrimack. NH
03054. (603) 424-2900.
Inquiry 646.

Speak Your
Commands
With Pronounce. you
can give instructions
to your computer and enter
data by speaking into a
microphone. This speechinput system accepts vocabulary files o f 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
sta ndardize 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

yo ur application program .
enter Pronounce. and add.
modify. or retrain vocabulary
words .
Pronounce costs $895 and
consists of a circuit card.
microphone. manual. and
software. You'll 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 43rd St.. Renton .
WA 98057. (206) 251-9009.
Inquiry 647.

Package for Thrho
Pascal Programmers

T

urboPower Software has
released a set of nine
utili ties 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 $ 55;
with full source code and a
detailed programmer's
manual. the price is $95.
Contact ThrboPower Software. Suite 196. 478 West
Hamilton Ave" Campbell. CA
95008. (408) 378-367 2.
Inquiry 648.

MIDI
Sequencer/Editor
octave 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 sto~es 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 con trol of the
MIDI channelL 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
VI to 3116. 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 inelude a PC or compatible.
Roland Corporation's
MPU-401 MIDI processing
unit and interface cables.
and MIDI-equipped instruments. Sequencer Plus
retail s for $495. Contact Octave Plateau . 51 Main St ..
Yonkers. NY 10701. (914)
964-0225.
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 o utput. you can use an
Apple Imagewriter. Apple
La ser Printer. or an ink
plotter.
McCad runs on a Mac or
Li sa. It costs $39 5. Contact
VAMP Inc .. POB 411 , Los
Angeles, CA 90028, (213)
466-5533.
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Zericon's two-dimensional drafting sljstem, Vision 2000, works witn 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 lracy (Bowie,
MD: Brady Communications
Co.. 1984), a copy of which
is included with the
softwa re.

M

MasterForth 1.0 is also
available for the Apple 11
series, the I BM PC the Commodore 64 , and CP/M
machines. You can write
so ftware on one system and
run it on all the others.
The price of MasterForth
1.0 is $125. Optional extensions are available. Contact
MicroMotion, 12077 Wi lshire
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. Thi s
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. 1FFT. and convolution.
Suggested retail price of
the Data Analyzer is $1499.
Contact Zentech Systems
Corp .. 2226 West 12th Ave ..
Va nco uver. British Columbia
V6K 2N5, Canada. (604)
736-9764 .
Inquiry 651.

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 $495.
An optional robotic pen
plotter. which works with
paper sizes up to 24 by 36
inches, is an additional
$395,
Vision 2000 can be used
to produce just about any
kind of drawing. the vendor
sa id, 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
ca n create graphics to 14
decimal places of accuracy

A

(continu ed)
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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 softwa re 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
cav ity 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
seconda ry winding current.

M
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Direct-current formulas cover
condensor capacitance and
condensor requirements.
The price is S99.95. For
more information. contact
Superex Business Software.
151 Ludlow st.. Yonkers. NY
10705. (800) 862-8800; in
New York. (914) 964-5200.
Inquiry 654.
'''--'-- H

Interactive
Statistics
tatView is a techni cal
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. Resu lts appear
in another window. which
changes as modifications
are made to the data. In a
window next to the data
screen you can have table s.
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

S

A screen dump of Brainpower's StatView.
Macs and the I-megabyte
Lisa equipped with MacWorks. Suggested retail price
is SI99.95. 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
S100 and requires the
Decillionix 0)(-1 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 S49.95. 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 recei vi ng
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 S125; software
alone is S25.
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-NTO windowcontroller and applications-manager package runs
on the TRS-80 Models 4/4P.
11/12 /16. or the Lobo
MAX-80.
PRO-NTO'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 I 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. ca lculator. card filer and notepad. telephone list. and
auto-dialer.
PRO-NTO li sts for 549.95.
Contact MISOSYS Inc .. POB
239 . Sterling. VA 22170.
(7031450-4181.

T

Inquiry 657.

The hardware/software
package for each computer
costs 5499.95. Contact
Thndy Corp./Radio Shack.
1800 One Thndy Center. Fort
Worth. TX 76102 . (817)
390-2728.
Inquiry 658.

Modula-2 Language
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 c·ode. which can be
embedded in ROM. is said
to be fast. small. and reentrant. Chaining and shared
data between several programs are supported.
The entire system costs
approximately 5150. 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 5548 :

H

Inquiry 659.

Local-Area Network
for Tandy Computers
iaNet software and
ARCnet hardware link
Thndy computers running
MS-DOS into a local-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 II simple commands.

V

Expert System
and C Compiler
PER and 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 sta ndard. The
editor handles source-code
files up to 41 K bytes in
length. The compiler produces 6510 machine code.
XPER costs 580. 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
UNIX 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 PRODUCT ITEMS COME FROM?

The new products listed in this section of BYTE are chosen from the thousands
of press releases. letters. 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 52.50
for individual cards to 54
for the booklets in 100-piece
quantities. Contact Specialized Systems Consu ltants.
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 32K bytes of memo ry 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 edit ing features as
vi. UniLi SP has arithmetic
primitives. the ability to link
and unlink files or pipes.
and concurrent communications.
UniLiSP runs o n 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 esti mated that
the end-user price will be
less than 51000 when
UniLiSP ships at the end of
August. A demonstration
disk is S30. Contact r/ l
group. 7623 Leviston St.. EI
Cerrito. CA 94530. (415)
527-1438

U

Inquiry 662.
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CCT·4

SYSTEM
SERI'ES

The latest GGT implementation of the new
generation Intel 16-Bit Processor technology.
This means extreme speed, unequaled power,
and the ultimate in reliability, and of course, the
innovators at GCT pehind 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 I/O boards, yields a dramatic improvement in system
throughput speeds, from basic CP/M 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 CP/M type
software programs on the market, and with CONCURRENT DOS 8-16 andthe 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-M~56 (256K), along with CompuPro: Enclosure 2 Desk (21 slot M F), Disk 1A, System' Support 1, Interfacer 4, the CCT-2.4 floppy drive system, and
CP/M 80 and CP/M 86, and with SF-200 surge suppressor system . .. . : ...... . . . . . ...... .... . $5,495.00 .

CCT-4B

Single-user/hard disk power. As the 4A, except priced without the CCT-2.4, to add in your choice of CCT hardlfloppy
combination drive subsystem, at the published pricing ......... . ........ .... ...... ... ... .. $4,375.00
(Example : CCT-4B 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

Limited Time Offer - FREE Supercalc 86 with any CCT-4
The above systems include all necessary cabling , assembly, testing, minimum 20 hour burn-in,
and the CCT unconditional 12 month direct warranty.

ccr

CCT-MS12
CCT-M2S6

introduces it's 512K static RAM board . IEEE Standard 12MHz. 512K in one slot! Introductory Price: $1,799
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
• • • • • • • • • • • • • • • • • •,• • • • ~ • • • • • • • ~ • • • • • • I
-. ~ :;a:!"!.-U·
I · BOQ·42 1·577510,de, On',y) '
,
TERMS , VISA MASTERCARD CO D IC,Sh o' Cen",e4 I
(2 13) 6 44 · \ 140 i eA Order & Int o )
Check AequlledJ Check JAllow 2·3 WeekS lor CleallngJ

I!NTR'O
' NICS C
·· D.,INC.'

STORE HOURS

W

~:,n F"

12603 Crenshaw Blvd., HaiNthorne, CA 90250

,a- ·

• SUN-Xl COMPUT-=R SYSTEM I
_~
• 2 DSDD DISK DRIVES
I
•
F====I"I
.256 K RAM '
.MQNOCI:I~OME GRAPHICS CARD I
ISUN XTIIII '
•
~
-1 11

•

~.

•
•

•

•

•

•
•
•
•

1a5 W POWER ,SUPPLY
MONOCHRc;lME MONITOR (TIL)
PARA~LEL PRINTER PORT

•

.

IBM-XTCOMPATIBLE

SUN-XT CPU BOARD
:
•

$995.00

MULTI-FUNCTION

:OES:P~:~ION SLOTS

/
RAM EXPA
. NDASLE TO 1 MEG BYTE

•
•

EXPANDAS~E~~!!!

SERIAL/PARALLEL PORT

•

FULLY IBM COMPATIBLE

•

CLOCK CALENDAR

•

DII!IIENSION SAME AS IBM PC/XT

•

:~:::i.~~~ SACK UP

•

NO RAM

135WATTPOWERSUPPLY ......•........ . ..... $ 97.00
150 WATT POWER SUPPLy ...........•... • ..... $119.00
FULL-FUNCTION KEyBOARD .......... • .•. .. ... $ 79.00
MULTI 1/0 CAR D(FDC. CLOCK CALENDAR. SERIAL PARALLEL) ... $189.00
HARD DISK' CONTROLLER W/CABLE

•

(10MB & 20MB) ..•.....••.... ; ..............•........ $219.00
PARALLEL PRINTER PORT ..............•....... $ 39.00
ASYNC RS 232 CARD .........•.....•............ $ 59.00
APPARAT EPROM BLASTER (28 PIN. 24 PIN) ........ • $129.00
TEAC 55B DISK DRIVE (360K) . . . . . . . . . . . . ... ... . .. $ 89.00

I
I •
•

I.
I •
I •

COLOR GRAPHICS CARD

•
HIOH-RESMONOCHROMECHARACTER

~~~I~~·T:~~ODE

.:
• RUN LDTU8 1-2-3 ETC.
• WITH PARALLEL PRINTER PORT
•

~BM UP GRADE KIT (4164 150NS) ..•.•.......•.•. s!9.50/Kit
IBM UP GRADE KIT (41256 150NS) ... . . . . . . . . . . . .
9.00/Kit
MICROLOG Z80B CO-PROCESSOR
~ULTI.FUNCnON) NO RAM •.• • ...•..•.. • ....•...•..... ~
•

$149.00

•
•

RGB Il COMPOSITE VIDEO
840.200 HI-RES

:
•

WITH LIGHT PEN INTERFACE

:~~~:~OE~~-:~~E

~

APPLE COMP,ATIBLE $ GENERAL PR~DUCTS

•
•
•

I •

$10500 II •

__------:::::.-;=-.:..::..:..=-:::4--------..:...--.----l •
IBM STYLE CABINET I·
•
FLOPPY DISK
• 8 SLOT BACK PANEL
I ••
CONTROLLER
•

1

I
I
I
I
I
I
I
I
I

$195.09: :~D~~:RAMDISK $159.00 . . . . ]!4!*".13tt"~[Plill;lIfjh''''in._

GMROANpHOCICHSRCOAMREO '
•

I

~.~'.~e::;~~:'~~;;::'~:;~:'~:!;~k~~;:~:~P~:="

•
•
•
••

--~----'-----'-+-----.........;,.----I

•

. ,~:~ :~~~~

Stllpp,ng & H e S3 00 lo r 3 Lbs plus 50c tor CaCh ada I Lb

•

STANDARD DOUBLE SIDE/
DOUBLE DENSITY
• RUN 2 INTERNAL & 2 EXTERNAL
• • WITH CABLE
•

•
•

COMES WITH MOUNTING BRACKET
& HARDWARE
FITS IBM POWER SUPPLY

I •
I
$
•
59.00 I •

SUN Z80 CARD 0/V/O SOFTWARE APPLE II & 11+ ONLy) ....... $ 39.00
SUN 80 COLUMN CARD (APPLE II & 11+ ONLy) ......•.. $ 89 ~00
POWER SUPPLY (5AMP) ........... . ............... $ 52.00
COOLING FAN .....•.•..•• : ...... . ...•. • ..... • .•. $ 38.00
FLOPPY DISK CONTROLLER • ..... . ..•.•. . ...... $ 33.00
16K RAM CARD ...•.•......... . ...•.... • .......• $ 39.00
PARALLEl: PRINTER CARD W/CABLE ........... $ 39.0Q
AAPpPPALERACTOMPATIBBLELADSIT9EKRDRIVE .............. $$13 9.0 P
E P R O M . . . . . . . ........... •• . 11 9 •0 0
SAM SUNG TTL MONITOR (AMBER OR GREEN)
FOR IBM ....•.•. • .•...•.. • .•.................. • . $105.00
12" SAM WOO MONITOR (HIGH·RES. COMPOSITE) ...... $ 85.00
14" SUPER COLOR MONITOR (R&B654 x 490) . • ..... $385.00

I
I
I
I
I
I
I
I
I

$59.00
••••••••••
• •••••••••••••••••••••••••••
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CCT

TOLL·FREE
ORDERING:
800·222·8686

®
CUSTOM COMPUTER
TECHNOLOGY '

FOR TECHNICAL SUPPORTI 1 CCT PLAZA - P.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-How we are quickly becoming well-known for. Satisfied Customers Nationwide. The Nation'sCustom Systems House
for Business, Education and Science. Call for a system quote. CGf implements tomorrow's technology today!

• FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST •
(Gmpupr~)
o

80286 NOW!

CCT-286Zisourmodeldesignation
for the MI-286 dual processor board
from Macrotech.ltfeaturesthesuper
high speed combination of Z-80H and
80286, with provision for the 80287
math chip. Directly replaces 8085/88
and 8086 CPUs running CP/M, MP/M
Concurrent DOS, and MS-DOS, at
throughputincreasesof3Xt05X!
SPECIAL PRICE.$89S
80287 Option· Installed - $250
SEE THE CCT.4 SERIES
USING THIS BOARD
.I-_D_E_TA_I_LE_D_O_N_T_H_E_FA_C_IN_G_P_A_G_E- j

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 directIyconnects to your S·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-80/132 Column ... . $499
110·14" AMBER ............... . $519
200·14" GREEN-80/132 Super Deluxe $569
200·14" AMBER
....... . .. $589
OKIDATA PRINTERS· Top Quality
82 • 80 Col .. CALL 83. 132 Col .. CALL
92 • 80 Col .. CALL 93· 132 Col .. CALL
84 . 132 CoI/200cps-Top of the line .. CALL
For Serial Interfaces-Add . .. . .. . CALL
TOSHIBA P351 - 288 CPS/24 PIN - $1499
DIABLO - Letter Quality Series
Model620 .. $969 ModeI630 . . $1799
WE HAVE ALL SOFTWARE-CALL

$ ACROSS THE BOARD PRICE REDUCTIONS $
INDUSTRIAL GRADE
SUPERIOR QUALITY

CCT

DISK DRIVE SYSTEMS 'ROLLSROYCESOF
THE INDUSTRY

S-100 HARD DISK SUBSYSTEMS
Professionally engineered ST-506 type systems for the business market S-100 Computer user. Ineludes industry top quality drives, CompuPro Disk 3 DMA controller, all cabling , A&T, formatted,
burned-in . Provisionsforuptotwo 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. (/1 Systems areCCT innovated hard/floppy
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 fast/Ultra reliable - Available April
FLOPPY SYSTEMS

CCT·2.4· Dual 8" DSDD

CCT-5· 5114" DSDD

Mrtusbishi 2.4 Megabyte in Extra Heavy horizontal enclosure,
IBM Compatible Tandon 320K . Extra Heavy Cabinet
removeable filter air system, all cabling, A&T, Bumed in. The
accommodates two drives, hardorfloppy. All cabling, A&T,
fastest system available: ......... . ........ . $1229
Bumed·in. Perfect for our PC-DOS Package .. .. $399
CCT-8/5 • FULL IBM COMPATABILITY
One Mitsubishi 8" DSDD (1 .2 Meg)/One 5·1/4" DSDD (360K) IBM Drive
Both 3ms step rate - For Concurrent DOS and PC DOS . ..
...........
$1029

* SUPER PRICES *COMPUPRO COMPONENTS * IN STOCK *
cpu-z _$229 • Disk 1A - $399 • Oisk 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 • Oisk 3 -$459 • RAM 22 (256K) - $1179 • RAM 23/64K· $279/128K· $469
NEW -+ M·Drive/H • 512K· $469/2 Meg· $1989
Enclosure 2 Desk -$699/Rack -$749 • Interfacer 3 - $409 • Interfacer 4 - $289 • System Support 1 - $299
Concurrent DOS 8-16 (CCTCMX) - $309 • CPIM 80 (CGfHMX) - $125 • CPIM 86 (CGfTMX) -$175
CPIM 8.16 (CGfTMX) - $199 • CPIM 68K (CCTCX) - $279 • Operating System Updates/Remakes· $30

I 16 Bit Upgrade Kit: CP/M 86, RAM 23, System Support 1, Cable $729 0

CP/M 8·16 - Kit . $7~

I

CCT-1 - ENTRY LEVEL S-100 BUSINESS SYSTEM
• Enclosure 2-Desk-21 Slot Mainframe •
• CGf-2.4-DuaI8" Mitsubishi
• CPU 8085/88 - 6Mhz 8085/8Mhz 8088 • DSDD Drive System - 2.4 Megabytes •
SPECIAL PRICE
• Disk 1A - DMA Floppy Disk Controller • • CPIM 80 - 2.2 HMX -CGf Modified •
• RAM 23 - 64K Static RAM -12Mhz •
• All Cabling, Complete CGf Assembly,
Testing, and Minimum 20 Hour Bum-in •
• Interfacer 4 - 3 Serial/2 Parallel 1/0 •
RUNS ALL STANDARD 8" CP/M SOFTWARE· INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANTY

$3,375

Prices & availability subject to change. All products new, and carry full manufacturer'swarranties. Call for catalog. Free technical help to anyone. All products we sell are CGf individually tested
and set up for your system - Plug-In & Go! Arizona residents add sales tax. CC'J'® Trademark - Custom Computer Technology; MS-DoS® Trademark - Microsoft; IBM® TrademarkInternational Business Machines; CompuPI1I® Trademark - WJ. Godbout; CPIM® MPIM® Trademarks - Digital Research; HERCULESTM Trademark - Hercules Computenechnology
Inquiry 114
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Co"'llel us for olber lou' prices 0" bardware a"d software.

"

Nex' Day Air Exira

FREE SHIPPING.
NO SURCHARGE FOR
OR
Moste, Coro

~.

Call for latest prices.

10, 20, 33 AND 44 MEG INTERNAL AND EXTERNAL HARD DISK SYSTEMS

Internal
External

10 MEG

20 MEG

33 MEG

44 MEG

$495
$645

$619
$769

$995
$1095

$1195
$1295

EXlernals mounled wllh Independenl power supply and fan, Fully DOS l,X or l,X compatible. 80lh Inlernals and
Externals boot from Hard Disk. 33 and 44 Meg Internal Disks Include extender power supply. The system comes com·
plete and ready co Install with tbe Hard Disk, Concfollcr, Cables, Manual, Sortware, and Mounting Hardware. One Year
W2irr2oty.

33 Meg Hard Disks are available with combined Floppy IHard Disk Controller Card for additional $75.

CDmPAQ'"
Ir Simply WOI'ks beller.

6401, OH 3601 Drift,
0 •• 10 M.. IIIferIHII ...... Drift
Tape lacklp u.lt.

Now using '3 V," shock·mounted Winchester drives. The
same as used in the Compaq Plus", Also available with
' ,2 half·height drives and 10 MEG HD·

$3495
Includes Monitor

$2749

' Or upgrade your Compaq to a Compaq Plus" equivalent
. with our 3 Yl" shock·mo unted Winchester disk kit. In-

',eludes Hard Disk, Controller, Cables, Manual, software,
-: and Mounting Hardware. One year warranty.
C211 us for competitive prices on larger quantltlcs of RAM

I

With 20 Meg Internal Hard Drive--$3619
With 33 Meg Internal Hard Drive--$3995
With 44 Meg Internal Hard Drive--$4195
AST SlxPak Plus"
.

Set of 9 chips

INTIL8087
Math Co-processor

CALL

PC'S UMITID

Six ,.lICIIon Card

=
11
_::. I
w164K$249
w/384K$299

256KRAM

IBM PC""

.!! ,-;: "

....~-

:

;-.

w/0K$149
w/384K$209

~>

~;'TEAC

55-B, Half-Height, DS/DD

$95

One- Ynr"'U nnl)'
' UPIndabkloja, ,,
' Clock/Dlrndu
• sorl ..... rt'Includtd

·hnlltiPor.
' Srrb.l f'orl
• Opllanal GalnC' Pon, IlS

Irwin Tape
Backup System

SOLVE YOUR POWER PROILEM. .IM PC lr cl!!C;-(r.~]
PRODUCTS
' . ~,

XT- POWER 135W

$95
fully XT" compatible,
One Year Warranty.
Directly Roplaces Power Suppl y in PC"

DISK DRIVES

- "

1281 RAM ... $59
20 MEG Inl"n.1 H"d DI'k $649
32 MEG Inl<rn.IH"dDl,k $995

$595

fu ll y compatible- w/IB."" PC AT" Db" Conl rolle-f, DOS 3.0 or .\.I
nu~ :Itt blp · ~rformaDcr

dl. k drln "

• l ists floppy Conlrollrr Card

wdl,sulttd for tbt AT
80287-CALL
more$8S ISOW $119
,j\M,.Form.lI,dup. d ly
t-________
8087.2-CALL
............;.;;;...J..IOor
_ _ _ _ _ _..L..._ _ _--L_ _ _
..._ _ _......·IO
11KdlnCompaqOrskpro.
nt

,

.
_
I._."_".
l_
. "._
~ _"._
(

_ ..,O""'"''"'.fkn ... ''........

II.I.
1iI ........u.U"'Io_........ ,........ IU .. ko
..... 1IuI. taU ,"hlnl ",,,.,n fa... hi ••

..olooriu.lH ••• I.u".u .. o.m •• , ....In.
AaJ .........rl ....., ..... ~I«. 10 I IG Ir"
.. Ilod.l •• r«. '..,11d .'-tf h .

_.ty

"Ntn.

«,.....

YI$A., ,...... O<Ord. "",,,tlnl fl ...... " ••,.
,......•• _ , ..' , ...11.1"'0..........
:oIo .... u ... 'o.yrMo,MI.. rC.ord, )Iro ...•

d ...... Io.-'-.rlu.h'..1I,

1:1
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Compaq, TEAe, 18M, Irwin, and
Inu:1art: trademarks oftbclr
n:spectlve companies, All brand
namu an: n:ais1Cn:d IradcOlarlo,
We an: an I.ndepcndcnlsalcs
araaalulion,
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• Half Hrlshl

'LowPow"

D PC'S LIMITED®

OU'lSIDE TEXAS, ORDERS ONLY, CALL l-aOO-IBM-SISO
7801 N........., #1·200, Austin, Texas 78752
All calls for technical support and inside Texas,
call (512) 452·0323.
Telex No. 9103101316 PC LTD

Ad number 407

Inquiry 277

What the world really needs
isa99cent
Double Sided, Double Density Diskette
with a LIFETIME WARRANTY!
And DISK WORLD! has it.
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 learn ed 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
of the brands that we carry has a return rate of greater than
1/ 1,000th of 1 percerit!)
In olher 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 a higher price isn 't buying better
quality.
All of the good manufacturers put out a good diskette.
Period.

Super Star Diskettes. You already know
how good they are. Now you can buy
them ... cheap.

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 label s 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 ... specification s
which are higher than most ... and simply create our own
"name brand " diskette.
Name brand diskettes that offered high quality at low
prices.

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 aQvertising 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 nam e on them ... and
sell them for much high er prices to you!
Alter all, when a software publisher or computer manufacturer or diskette marketer puts their name on a diskette,
they want it to work time after time, every time. (Especially
software publishers who have the nasty habit of copyprotecting their originals!)

HOW TO ORDER:
PERFECTDATA DIAL 'N FILE

ORDERS ONLY:

Terrific! Holds 10 5V," diskettes . Just flip
the lever and they all slide up for easy access
and identification. Grey with smoked plastic
front.

1-800-621-6827
(In Illinois: 1-312-944-2788)

$2.75 Ea. + .35 Shpng.

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 . (S ituation permitting, we'll
ship these orders in 24 hours or less.)

DISK CADDIES
The original flip·up holder for to
diskettes. Beige or Grey only.

5'""

$1.65 ea. + .20 Shpng.
DISKETTE 70 STORAGE

Dust-free storage for 70 5V," 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-BAM, All Times
MCI MAIL: 24 hours a day.

When every little bit counts,
it's Super Star Diskettes.
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 le ss.

Super SpeCial!
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.
Regular DISK WORLD! price: $10.95 ea.
+ S2.00 Shpng.

The Super Star
LIFETIME WARRANTY!

INQUIRIES:

SHIPPING: 5\1" & 317" DISKETTES-Add 53.00 per each
100 or fewer diskettes. OTHER ITEMS: Ad d shipping charges
as shown in addition to other shipping charges. PAYMENT:
VISA, MASTERCARD and Prepaid orders accepted. COO ORDERS: Add additional 53.00 special handlin9 charge. APO ,
FPO, AK, HI & PR ORDERS: Include shipping charges as
shown and additional 5% of total order amount to cover PAL
r;rd \~~~rea~f:te~eas~~~~nr~~~s~itTI~~~r~e~e~13~~f;,e~'de;c~~t
sales tax.
MINIMUM ORDER : $35.00 or 20 diskettes.

DISK WORLD'· , I nc.
Inquiry 126

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 comp·uter you own, the system master may have
been on a Super Star diskette. And maybe more than once,
you've bought a box 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
ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES
SUBJECT TO THE SAME TERMS AND CONDITIONS.

Suite 4806
30 East Huron Street
Chicago, Illinois 60611
IULY 1985 • BY T E
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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
coo pe ration.
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

~ ~'I:baCk
isSueS==:=fO=r=S=a~'e=======
1977 1978 1979 1980 1981 1982 1983 1984 1985
Jan .

S2.75 S3 .25 S3 .25

S3 .70 S4.25 S4.25

Feb.

S2.75 S2.75 S3 .25 S3 .25 S3 .70 S3.70 S4.25 S4.25

March

S2.75

April

S2 .75 S2.75 S3 .25 S3 .25 S3 .70 S3 .70 S4.25 S4.25

S3.25

S3 .70 S3 .70 S4.25 S4 .25

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 .

S2 .00 S2 .75 S2 .75 S3.25

S3 .70 S3 .70 S4.25 S4.25

June S2.00 S2 .75 S2.75 S3 .25

S3 .70 S3.70 S4.25 S4 .25

July

S2.00 S2.75 S2.75 S3 .25

S3.70 S4.25 S4.25

Card #

Aug .

~2 . 00

S2.75 S2.75

S3 .70 S4.25 S4.25

Exp.

Sept.

~2 . 75

S2.75 S2.75 S3 .25

S3 .70 S4.25 S4 .25

May

S3 .25

Nov.
~2.75

S3.25 S3 .70 S4.25 S4.25

S2 .75 S3.25 S3.25 S3.25 S3.70 S4 .25 S4.25

Special BYTE Guide to IBM PC's - S4 .75

Circle and send requests with payments to:
BYTE Back Issues
P.O. Box 328
Hancock, NH 03449
420

0

MasterCard

Sign'ature

S2 .75 S2.75 S3 .25 S3.25 S3 .70 S4.25 S4.25

Oct.

Dec.

0 VISA
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Please allow 4 weeks for domestic delivery and 12
weeks for foreign delivery.

NAME
ADDRESS
CITY
STATE

-

ZIP

SPECIAL *
64K DRAM

.65
FULLY FUNCTIONAL
WITH SLIGHTLY
SHORTER LEADS
Ons or FASTER

Inquiry 204 for End-Users. Inquiry 20 5 for DEALERS ON LY.

SPECIALS *
74LS322
8080A
Z80ASI0/0
TMS9900
2.00
27128-450ns 5.00'

JULY I 985 ·B YT E
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S

1st PLACE

PROMPT DELIVERY!!!
SAME DAY SHIPPING (USUALLY)

COMPUTER SYSTEMS
13422 N. CAVECREEK RD.
PHOENIX, AZ. 85022

8087-3 MATH
$110.00
8087-2 COPROCESSORS 150.00

DYNAMIC RAM
256Kxl
256Kxl
64Kxl

1 -800-841 -2748

120 ns
150 ns
150 ns

EPROM
32KxB
32KxB
16KxB
BKxB
BKxB
4KxB

250
250
250
200
250
250

ns
ns
ns
ns
ns
ns

STATIC RAM
6264LP-15 BKxB 150 ns
6116LP-3 2KxB 150 ns

Inquiry 242

1500.
1650.
S50.
195.
$ I 00.
$150.

MINIMUM OF TEN BOARDS
100 Bull 0111111. 08 /00

$95.

Inquiry III

Universal Machine
Independent Assembler
MOPI:
A u n iq ue softw are developmen t
system.
The on ly asse mbler capab le of
generati ng mac hin e code for any 8or 16-bit micro usi ng; a univ ersal
set of instru cti ons, including procedural , the manufacturer's or user
defined instructions.
The first assemb ler to implemen t
a proposed AL Standard, applicable
to any compu ter; simplifi es learning AL, reduces development tim e,
offers limited portability.
Simple enough for a beginning programmer, sophisticated enou gh for
experienced computer professionals.
For CP / M or PC-DOC - $195

VOCS

Inquiry 405

PC EXPANSIONS

H~~~VtO~~A;raPh;Csboa:rd

Inquiry 374

Commodore 64
One Megabyte
Disk Drive

179

00

5 ', lim es Ih e capa ci ly of Ihe 1541 on
do ubl e sid ed disks. Thi s IEEE drive
wo rk s wi th PET . B 128 . 8032 . and ( ·64
w
Interface . Pe d ec i a s a second
drive . li st $899 . Sale 5119_
(Add S 17 .50 Shipping)

PRoTEeTo
22292 N. Pepper Rd., Barrington. IL 60010

312/382-5244
We

[AII'( '

OUI' Cu s t o lll el'S

BAR CODE READERS

~m

•••• ·•
Color Card wilh PP. .
. ... . . $1 59
HAYES Mode ms: 2400 .
. . .. $call
Smarlmodem 1200. . . . .
. . . .. $409
Smarlm odem 1200B ...
. .. $379
Sel 019 chips (64k)
... . . $15
256k ch ips (eac h) .
.. . ...... $6
8087 chip .... .... .......
" " $119
Maynard Disk Con lroller ..
. . $100
Sa ndslar Series . . . .. . .. ..
. . $call
In lernal Hard Di sks Irom .. . ..... $679
MaynSlream lape backup Irom ... $979
Qumel 42A .
.. $ 129
Teae F055 B.. .
.. ............. $129
Tandon TM I 00·2
............. $ 129
CDC 9409 . . . . ... .............. . $129
Verbatim Dalallfe disks (101 ...... $25

10 Pa rk Place. Morrislown. NJ 07960
(201) 267-3268 Visa. MC , Check or CO D.

Inquiry 375

PERCON® E-Z-READERTM

AST SixPakPlus (64 k) .
. . $259
SixPakPlus (384k) .
$339
MegaPlus (64k) . . .............. $269
Advanlage (128k)
.... $419
I/O Plus . . . . . . . .
$129
penel · slarter kil ............. . . $809
Quadboard (64kl ... .
. ..... $245
Ouadboard (384 k) .. .. ... .. .... $319
Ouadmeg·AT(128k) ..... . ...... $319

VLM Computer Electronics

P.O. Box 3705
Mpls .. MN 55403

Inquiry 289

to Mb Hord 0111 Klllwllh ",ntrolllli
20 Mb Hord 0111 Klllwllh "'ntrollerl
Floppy Controller Cord
Color GnphlCl Card IRBB .. d HTSC Comp·1
Monochrom. GnphlCl Cord
Mlmary Cord wllh 256K

~"'-..."..

$595 OUANTlTV ONE

QUALITY, PERFORMANCE, PRICE
IBM® PC, XT, AT KEYBOARD
COMPATIBLE VERSION Works With most compatibles.
hooks up In seconds Without Changing sollware

RS 232C SERIAL VERSION
READS UPC AlE , CODE 39. CODABAR. ABC. I 2 OF 5
DECODES BOTH DOT MATRIX & HIGH
DENSITY PRINTED LABELS ACCURATELY

MS/PC DOS Bar Code Printing Software $99

He
TM

PER CON
1 Year limited warranty

503/344-11B9

®

2190 w. 11th SI.
Eugene. OR 97402

In Slock

VISA . M /C or COD

Inquiry 279

~'J Verba1im®
Data lIle Diskettes
liletime Warranty

Ca talog #

Box of 10

18158
18188
18239

$15.50
$19.95
$28.50

5'/,' SSDD
5'/,' DSDD
5'/,' DSQD

minimum quanlity 100

Disk Drives
5'/,'

'f,

heights

TEAC55B
Panasonic/Shugart
3'12" SS Shugart SA 300

$119
$109
$110

limited quantity

Kimtron

KT-7® Terminal

Compatible to Televideo® 925

$545

Also carry co mpl ete line of computer products

MlCROSCRlBE, INC.
3350 Scott Blvd .. Bldg . 15 Santa Clara. CA 95054
Call M-F 8:00 - 5:00 (408)748-1333

tnquiry 388

KEYBOARD PROTECTOR
Remains in place during keyboard use. Prevents
damage from liquid spills. dust. ashes. elc. Fits
like a second skin, excellent feel. Available for:
IBM-PC. AT, Apple (all). Compaq. Mode l lao.
NEC 8201. C64, Zenilh ISO. DEC. Kaypro a nd
many others. Send $29.95. check. M.O .. Visa
& MC include expo date. Specify computer type.
Dealer inquiries invited. Free brochure ava il .

Merritt Computer Products. Inc.
2925 LBJ Fwy. #180 / Da llas, Texas 75234
(214) 942-1142

Inquiry 229
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X~~ 'tURBO MOTHERBOARD
-

-!

_t..

1395 00

!e ways to begin· an Empty
:ull system· alilhat you assemble
CABINET ONLY
itot CAB-3068-00 ... . .. . .. , 575.00
"BASIC"
,Inel, Keyboard, Power Supply, Molherboard w/OK
8 -8000-00 . . . . . . . . . . ..
$525.00
XPC KIT
linet, Keyboard, Power Supply, Molherboard,
JPy Controller, Mono Video, TIL Monitor, 2
'es, no software ·W, hrs. Assembly.
r-9500-00 . . . . . • . . . . •
$1195.00

This is OUR Junior!

! this

"Orivefess"workstalion for laN·cosl Networ1<ing.
Itures: '4·s101 IBMTM compalible Motherboard
28K Standard Memory '8088,8087 Math Co·pro·
isor ' Optional Floppy Drive \lith Controllers.
' ·8100'()o . . . . . .
5475.00
I Svsll!m w/Kevboard.

Complete :==-=
System! .::=:,';' -: · S ervI ce.,10MegH,D,
NEW 17!I 000 In
CompleleSyslem!

Complele Syslem!

Complete Syslem!

Software
• XWORD
• XBASIC
• XBASE
• XCALC
_ _ _................_ _ _--:;;... . XCOM

Check These Standard Features:

MISCELLANEOUS $$$ SAVERS

7 PAK Mulflfunction Floppy. RTC, 2Serial, 1Parallel, Game, RAM Disk

BOA·6250·00 .. ....... .. ..... .... . ... .. ................... $189.00
64K Memory Chip. (9) NEC for IBM KIT-8()()()'OO ........ .. ... ... $ 10.00
258K DRAM Memory Chip, (9) = 256K KIT-9QO().OO .............. 5 45 .00
Ad(l.()n Memory, 10 512K) supplied OK BOA·6350·00 ... ..... . 5 99.00
~1~ll=I1~~,.. ~~.I~~I.S. ~p.t~ f.OU'. drives: 5:t. .'.48196.T~I .. ... 5 95.00
Monochrome Graphic, Cerd, (Hercules Iype) (1·2·3 compalible)720h x 348v
BOA·615().OO ..... ... . .................... .. ... ... .. ... ... 5175.00
~~~-6~M~~ c.e.rd: 320.~ 2~0.R~~: C.O.I~~,.640 ~.2~ .M~~oc.hro~e $145.00
Clock C,llndor Board, fits in "shorl slol" w/ballery Back·up
BOA·6375-00 ........... . . ... .... .. ..... ... . .... .... .. . ... $ 55.00
Hard Dl,k Controller, slandard Sr506lnterlace for DOS 1.1 & 2.0
BOA·806Q.OO .. .. ... .. .. . .. .. ... .. ...... .. .. ........ ... .. . $185.00
30011200 Baud Modam Inlernal wlPC Talk III Communications Software
BOA-8725-00 ............... . ... ... ... . ................ ... $239.00
Monochrome MonitOr, 22MHz bandwidlh, compOSite input or TIL
MON·I725-00Green Comp 99.00 MON·1700·00 Amber/Comp 104.00
MON·1775·00 GreenmL . . 104.00 MON·1750·00 Amberml .. 109.00

('ll:
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Two ways 10 go. The Inlernal systom Is cheaper because
It does not need aPIS &Chassis. The same PIS&Chassis
'can be used for a 10 Meg Tape Back·up on your XTf

$3035 00

• Full·Size, Feather·Touch, Capacitance Keyboard, 10 Function Keys, Calculalor·Type Numeric Keypad '
• Parallel & Serial 110 • Real Time Clock · Game Porl • 2·Slimline 5't. ' DSIDD 48 TPI360K Drives '
• 81BM expansion slots • RAM Disk • Print Spooler • 4 DMA &3Timer channels '
• Full 640K capa ci ty on-board
• 8088 16·bHCPU
• Monochrome Video Card'
• Up to 32K 01 EPROM (full8K supplied) ' Supports PC·DOS · MS·DOS · CPIM·86 •
• Power Supply Hard·Disk·Ready. no need to add·on additional power'
resolution 12' Monitor, Green Screen , 22 MHz

i,

.....
"'-

Add·On Hard Disk

40 Meg w/Tape

'd,

.

";ft.

10 or 20 Megabyte on the
lop. your choice of Hard Disk
on the bottom. Super ap·
pearancel Requires one slot
in your PC for SASI interlace
and an extension connector
on the floppy card. Every·
thilg else is suppHed by us.
10 Meg $1295
40 Meg $1995
20 Meg $1395 105 Meg $4395
26 Meg $1595 140 Meg $4995

20 Meg Color

.640K cpcty
• Pri n tSpooler
.Turbo mode!
4.7lMHz
to lMHz!
.Ser,Par
.Clock

PROM LASER

~~

'.
. . . '.;. ~O ~...

Add-On H.D. & Tape

$199500

Features!

.RAM DiSk
.Game Port

'hls Is the Onel Our PROM Burner allows reading, storing·ta-disk, recalling, and
burning. Hi·speed aIogrithmes burns 2764
in 45 seconds! Also handles 2716, 2732,
27128. 27256. Features: Zero insertion
force sockets; On·board Voltage Generator;
No Interlerence WRh normal computer
operations.
BOA·864D·DD ........ . . S199.00

~!Ii.. ~

This one Is reallyloadedl Features: One Parallel Port , One RS232-C
Serial Port, One Game Port, ReaFTime Clock 1Calendar with Battery Back·up, Expandable to 384K of Parlty·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

Micro Product. announces apowertul new IBM XT type motherboard. 4lay.rs for superior reliability
&speed. Turbo mode allows 75%hlgherthru·put by increasing sys·
..
lem clock 10 7 MHz under software conlrol. Designed to use new
256K RAM chips or 64K chips. 640K memory expansion does not
\
." l .-~.:
I.
require use of valuable card slols. Manyoutslandlng feal urescom·
bined with our new 7 PAK Muilifunction board make previously
~ ~_' -=J
,~ expensive options slandard fealures al a lOW LOW Cost.
, ,:..,.1(';•.. _"j" .: BOA·607S·00 Supplied with OK .. . .. .. . 5349.00

....

C'

BytewithONEYEAR
~
warranty!!.....
POW·l040·00 135 watt ...... $
-"0
POW·l044-00 150 watt. . . . . .
~,

f051·00Seleelrie ..... . . $129.00
.
89.00

~ ,&

~&

CI~0

,~

"" ~

Two new, thoroughly
tested IBM PCIXT power
supplies for your system
upgrade. Best price In

, $epa'ate "Arrow" keypad

0' ,§lr9 .~
o v c,'
rff~. '<§

~

,""".,",'""'~~ ~~~,..~~~~,. •

10 MI,lbjtl

40 MIglbjtl

'5951nl/'695 IXt

'1195 Inl/'1295 IXt

20 Mlglbytl

105 MI,lbjtl

'6951nl/'795 oxl

'3795 Int/'3995 IXI

211 MI,lbjtl

140 MI,lbjtl

'795 1nt/'895 IXI

'4395 Int/'4895 IXI

Add·On 20 Meg Tape
.

lfyourIBM·ATneedsalll·
tie help In Ihe Back·up
calegory, you won't bo
able 10 beat Ihls price!
1111111
Cables, software and
everylhing
'
SUB-8300-00 . . . . . . . . • . . . . . . . . • • $595.00

Now X~:=- -XT In a Kit!
Completely XT Compatible

$1195°0

TEAC 3110K NEC 10mlS Tull" 211m,s Mlmtlk InIS
'95"

'345"

'695"

'495"

INTERNATIONAL ORDERS

Micro ProdUCf, ls roady 10 serve your needs In several countries. Each Office has
Sales Literature, LDcal Pricing, Inventory and Technical Sorvlce available to sup·
port your needs. There are no problems wllh U.S. Export Forms.
USA OFFICE
MARACAIBO OFFICE

Darryl A. Gr•• n

Jim St.v.n.

15392 Assembly lane, Unit A
Huntinglon Beach, CA 92649
Tel: 714/898·0640
Tlx: 887841 XORDATA HTBH
AMSTERDAM OFFICE

Av. 3F Esq. Calle 81
Cenlro Com. Maelga ·LDcal tl5
Maracaibo, Venezuela 4001·A
Tel: 061·913328· Tlx: 62344 PEMIN
BOMBA Y OFFICE

Building 70, 41h Floor
1117 ZH Schlphol·Easl
Amslerdam, The Nelherlands
Tol: (020)45 26 50· Tlx: 18306
AUSTRALIAN OFFICE
8 Irwin Street, Bellevue
W. Auslralla 6056
Tel: 274·3701

311 Slndhllano
Nanubhal Desai Rd.
Bombay4OQ.OO4 India
Tel: 357172 · Tlx: 011·2868
CANADA OFFICE
And ... 1 D •• roch.r.
264 Prlnclpalo, SI. Blaise,
Quebec, Canade JOJ1WO
Tel: 5411291·3118

Cynthia Clark

DhlraJ 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.
• Cabi net
• 2-360K Shugart Drives
• 135 watt Power Supply. Floppy Controller &
• Keyboard
Cable
• 8 Slot Motherboard
• Mono Video Card
• 256K RAM
• TTL Amber Monitor

InqUir y Bb

Micro Products

•

15392 Assembly Lane

•

Huntington Beach, CA 92649

•

714/898·0840

....

••••
IBM PC/VT100
••••
EMIOO for IBM PC, XT, AT, JR.

" KING OF THE ELECTRONICS JUNGLE"

Ci:
•

'-

P .O . Box 11307
Torrance, CA 90510· 1307
Tel: 2131212-6133 800/421 ·9565
TLX: 291 985 LEO UA
FAX: 2131212-6106

.

V7702 elllulalion
File Tram/er
132 COIUIIIII lIIodes
Color SUppOrl

\!!

fill mARymAC INDUSTRIES INC

LEO ELECTRO NICS, INC .

.

800-231-3680

Radio Shack TRS-80's'
Epson Printers

MEMORY EXPANSION CHIPS

• EMlOO-4010
Teklronix 4010 elll llialion
V7702 ellllliarioll
Pieru reJiles
High resollllion hardcopy
SIIPPOrl.< IBM. IBM Enhanced.
He rcules and Tecmllr
g raphics ca rds.
Mll ilicopy discolIlllJ

Diversified Computer
Systems, Inc.
100 Arapahoe, BOll lder. CO 80302
(303) 447-9251
Trml""lurh: VTIoo - Di)!iral Equ;JlttI('III: IBM Pc. XT - IBM CO'1I.
Ht'fI.-IIIt'!, - HI.'n:ull'.f Computl.'r Tl.'dlll o /(lRY

InquIry 129

People you Trust to g ive you the verv best !

RANDOM ACCESS MEMORY

:~::::~: }

PAICE EAC.t!,.

SET OF 8

1.90
1.80
13.65
7.50
3.50

$14.40
$ 15.20

64K

4128-1501"15 (IBM/An
41256-150ns l256K
HM6 116P.J

.§.~!_ OF

9

$ 16.20
$ 17.10
$122.85
S 67.50

$60.00
$28.00

EPROMS

PAICE

WE NOW CARRY:

2716
2732
2764
27128
27256

S 2.80
$ 3.50
S 4.50
$ 7.00
$15.00

Olsk drives, Power supplies.
384K Multll unctlon boards.
Color/glaphic boards, and
more .. ~

WI' I' (,'pl (I'P'

~-

• Reliable
Service

CALL FOR BROCHURE
V

'Ill " I" II It"I'~ I" I "

• Lowest
Discount
Prices

~

I

~11-

,,1,,\ III

( lid, "II t I l , ' , 1,1

,''",

I", ,I'''U H' 1I.r~'

WI I " "

1(~1
11" II I"" ,d I" "' I
( l I l t ... ",,!, ... , r ,II I

P.II!''',.,

It.( HI\

II'

IUII'I

I ,I~ ( til I ,ll (

I , , ' II 1'1' '"1'
,\11 '" II' ' "

Itl I'

I I,

O,d, ,

III'

"",1,, I"",

,I, 11'11'

/101,·

• Quality
Products

I.nm

n [l
S 'flO

/\11 I' III-

\, ,t! "", I, ,I" ,

InquIry 211

"11!1r1ds largest independent authorized Tandy dealer."
22511 Katy Fwy., Katy (HOuston) Texas 77450
(713) 392{)747
Telex 774132
InquIry 223

, '

DATATECH

The Statistician
CPM IBM-PC
lRS-OOS XENIX
• Multiple Regression
Stepwise
Ridge
All Subsets
Bac kward Elimination
• Tim e Series Analysi s
• Descriptive Statistics
• Transformalions

• Survey Research
• Nonparametrics
• X·Y Plots
• ANOVA
• Random Samples
• Data Base
• Search & sort
• ,H ypothesis tests

IlI SK I I II S

Lifetime Warranty-1 00% Certified

*FREE ~ DELIVERY

Inquiry 296

,~~p'~

$1 !!h

WM. en,.109e

eac h

1-800-328-3472

WI IIUBRING

i~1~
WIIiUBRIH(I

$H!h

24 Hour Order Desk

1-800-334-0854 (Ext. 814)

Q

8g e

BULK

Please call TOLL FREE

for m ore inform ation
or w rite:
Q uant Systems
Box 628
Charleston , SC 29402
VISA·M/C Accepted

,%~~D

:;:~:~~

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

~~~~t 1-800-634-2248

Formatted and hard sec;:tored disks
in stock-Dealer i nquiries i nvited .

COD, VISA, MASTERCARD
All orders shipped withi n 24 hrs.

~ N-{

Visa. Ma slerCard. Cell. chk .. M/O. C.O.D. cash .
Gel immediate shi pmen!. $chools& go'll I. on P.O. #.
Pe rsonal or com pany checks held 14 days.
APO. FPO. Can. a nd oth er non · UPS delivered . add $5.
'Flee

(1e"'e.~on

mInimum o,de ' $ 01150 o. mOle OIlIl"S ItdrJ SZ '0' S 4 k

Software Services·
13232JldSI. ee l Soull\.SulleC

'NO~8103

1·101 ·280·0 12 1

NORTH HILLS CORP.
INTERNATIONAL
3564 Rolling View Dr.
White Bear Lake, MN. 5511 0
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 58.80
5.95 68.40
BROTHER HR-15/ 25 MS ...
C. ITOH PROW RITER ...
5. 50 58.80
COMM ODORE 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 l11 .00
GEMINI 10-10X-15-15X
2.50 23.40
IBM/ IDS 4·COLOR
..... .............. 15.75 180.00
IDS MICROPRISM-480
.. ..... 5.75 58.80
NEC - 3500 MI 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 REE D EX 550 M/ S ........ 8.50 90.00
SILVER REE D EX 550 NYLON .
6.95 75.00
TALLY SPIRIT - 80 M/ S ....
7.50 84.00
TALLY - MT-160 ...............
8.00 90.00
TALL Y - MT-180
8.50 96.00
TOSHIBA - 1350/ 1351
7.50 87.00
Add $3.00 ShIp. & Hand. - To Order Call
Toll Free 1-800-742-1122
In MI (313) 569-3218 or Write for our Catalog

DWIGHT COMPANY, INC.
15565 Northl and DrIve - West Tower
Southfield, Michigan 48075·6496
Inquiry 134

./7WESOME

r---\

TECHNOLOGY , INC.

Poor Man 's TopView '·
"MULTIPLE CHOICE" Provides:
A) Scree n switching under DOS
B) Up to 8 programs in memory
C) Efficient memory use · run 123
with WordStar in 256K
D) Data transfer screen snapshot
v El All of the above available NOW
Multiple Choice is only $64 and runs on IBM
PC/ XT/ AT/cl ones
For Information, Call (408) 646- 1384

AWESOME TECHNOLOGY , INC .
177 W eb s ter St . Ste . A -4 16
Monte rey, CA 9 3 9 4 0
Ord er Toll Free (VISA/ MC)
Outside CA (800) 548·2255 Ext 803
Inside CA (800) 624·2644 Ext 803
TopView is a tradema rk of IBM Corporatio n

Inqu iry 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.

AMDEK 300 Green
AMDEK 300 Amber
AMDEK 310 Amber WITTL Plug _ _
PGS HX-12
PGS MAX-12
PGS SR-12
TAXAN #115 Green Composi! _ _ _
TAXAN #116 Amber Composi! _ _
TAXAN #121 Green W/ TTL Plug _ _
TAXA", #122 Amber W/ TTL Plug _ _
TAXAN #425 COLOR MONITOR _ _
TAXAN #440 COLOR MONITOR _ _
IBM MONOCHROME DISPLAY _ _
IBM COLOR DISPLAY _ _ _ __

$3899.

MODEMS

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 _ _ _ _ _ _ _ _ $235.00
OKIDATA 192
$385.00
OKIDATA 193
$599.00
OKIDATA 83A
$555.00
OKIDATA 92P
$385.00
OKIDATA 93P
$599.00
OKIDATA 84P
$725.00
OKIDATA 2350P
$1925.00
OKIDATA 2410P
$1899.00
NEC 3550
$1550.00
NEC PINWRITER 80 Col.
$699.00
NEC PINWRITER 130 Col. .
$899.00
$249.00
EPSON LX 80
$399.00
EPSON FX 80
EPSON FX 100
$525 .00
$399.00
EPSON RX 100
$525.00
EPSON JX 80
$925.00
EPSON La 1500
$1895.00
COMREX CR 420
TOSHIBA 351
$1275.00
$259.00
STAR MICRONICS SG 10
STAR MICRONICS SG 15
$395.00
CITIZEN PRINTER MSP-10
$375.00
CITIZEN PRINTER MSP-15
$585.00
CITIZEN PRINTER MSP-20
$545.00
CITIZEN PRINTER MSP-25
$740.00
$425.00
JUKI La 6100
$745.00
JUKI La 6300
BROTHER HR-25
$665.00
$895.00
BROTHER HR-35
DYNAX OX 15XL
$389.00

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:

MUL TtFUNCTION 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
alc MODEM INTERNAL

$459.00
$209.00
$399.00
$714.00
$375.00
$389.00
$275.00

DRIVES
TAN DON TM-100-2 DS / DD _ _ _ $155.00
TOSHIBA SLiMlINE DS/ DD
$139.00
TEAC SLiMLINE DS/ DD
$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/ 10MB TAPE BACK UP _ _ _ $1250.00
20MB HARD DISK
W/ 10MB TAPE BACK UP _ _ _ $1475.00
40MB HARD DISK
W/ 10MB TAPE BACK UP
$1795.00

AST 1/ 0 MINI CARD, 1-SER.
AST SIX PACK 64K, 1-SER., 1-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
MAXELL 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.

JULYI985'BYTE

425

LOW COST
E(E)PROM

UN ~ VERSAL

A New Text Editor

PR OGRAMMER

for the DEC!!> Rainbow®

IBM® PC

and

• Edit many files at once
• Mt'mo ry mapped vid eo display

Sure

.. SUPPORTS: ( EPIK»o1S ) 25 16 THRU 64, 27 16 THRU 512,
27C16 TIIRU 128. 6fi732 nnw 66 ( F.EPRaoiS ) 52813
1'1I9U 33, 2816A THRU 64'\ ( MICROS ) 874f THRU 4911
.. NO PtiRSONALll'Y ~DULE S , ONBOARD POWER SUPPLY
.. HS232C INTERfACE, XON- XOFr, RTS, ers , DTR

.. ACCf.: PTS KEYBOAHl)

E~TRY

WITtl LINE ED ITING

.. ACCEPTS ASC II, INTEL, ANU MOTOROLA FORMATS
.. USEfI FfWi NDLY MONITOR Fall 1/ 0 DEBUGGING
.. FAST PROGR»t{ING SUPPORTIW : 2764 UNDER 3 MIN.
, LOW/ IIl GH BYTE PROGRlJofotiNG FOR 16 BJT DATA PATH

.. IIYTF., BLOCK, OR CH I P ERASE (EEPHOMS ONLY )
.. 1.151' IN INTH OR MOTOROI.A HEX FORMAT
..

\I~RIFY

pnOCRAM AND VERIFY BLANK Ca+!ANDS

.. 1409 - 01: 4K fIRMWARE. PCB, XFORMER, DOC
..
..
..
"
..
•

1409-02: 1409- 01 i FULL SET OF PARTS
1409 - 03 : ASSEMBLED AND TESTED UNIT
1409- 11 : 8K Flff1WAHE, PeR, XF"ORMRR, DOC
1409- 12: l'I09·- 11 + FULL SET OF PARTS
1409- \3 : ASSRMlI LED ANlJ TESTED UNIT
CCHruNICATION DR IVERS FOR MOST PC ' S

B&C

$90.00
$200 .00
$300.00
$125 . 00
$250.00
$350.0Q
$35.00

Tel . (408 )997'-7685 ,

~x

49953f,i3

•
•
•
•
•
•
o
•
•

»,...
.
_'~ ,nsurn..

,--~~

SAFEWARE® Insurance provides full
replacement of hardware, media and
purchased software. As little as $39/yr. covers:
• Fire· Thefi • Power Surges
• Earthquake· Water Damage· Auto Accident
For information or immediate coverage call:

• Much mor e

$49,95 M/ C , Vi~a accepted

In O/Jio call 1-614-262-0559

Plu s $3 shipping. lA res add 4% sa les la x.
Orders: 1-800 -227 - 2400 exl 975
1-800 - 772 - 2666 .xt 975 (within CA)
College Software 0 911 Clark Avenue
Ames . IA 50010. ( 515 )233 -4023

@flttOIll)
SAFE WARE, tbe 111.1'11 rallce Agellcl' Illc.

Inquiry 83

Inquiry 311

64K &256K
DRAMS
8087-3
8087-2

3e:
BITTNER

ELECTRONICS

1~87

CLIFF DRIVE
SUITE ONE
LAGUNA BEACH, CA 92651
(714) 497-4910
Inquiry 53

WITH LIFEfIME WARRAN'fY*

. '

,
~

-

. J

~.-.

:
,

1..-

I: ~
,II"

I

The AT Multifunction Card Iilat can give you up to
3Mb of added memory plus "!Ide<! I/O features.
from I28K to 3Mb. AlII memory as)o4 n«d it. ' IBM AT Compat,
ible ' Parnllel Port ' Serial Port ' Spooler ' SuppollS IBM 'I1lISK ' Use,

F~pandable

Upgr.ldable '

Pari~

Checking Slandard ' Split Memory _ng.

with I28KRAM. Serial and Parnllel Port .
. ....... S449
AT RAM Expa,"ion Card (0K) . . .
. .... 5129
Additional RAM available at our low prices. OmElI. ADD ONS 384K
AAWClock. SI2K RAM Card, Spooler;. RAMCards for PPCs and more.
Compl~e

&Apparatlnc.
ADO ON Nft) ON ~o ON ~o ON AND ON

440I So. Tamamc Parkway / \len"". CO 80237 /303174 J.\ 778
ORDERING AND DEALER INFORMATION

800/525-7674
Stores in Denver & Chicago I ·On all cards so!d after June \, 1984

Inquiry 35

BIG O\SCOUNol~os;M
ON Ul1LEB
& ~CCESSOR\ES zSOa CPU . CTC

SIBEC51
8051/52 DEVELOPMENT BOARI;>
80S1-8ased Single-Board Computer with
Monitor/Debugger
14 28-pin byte-wide
sockets; monitor will
program EEPROMS.
IPerfect for System
Development and
Educational Applications

•

BO~RD'· - 64K.
arts lou'
5'/, connoHer supp ZCPR3
• M.lPRD LITTLE
DART. , para~~t~io~~\Ves w/CP/ M 2.2 and $329
4Stpi and/or
... ' .. .. . ' so~rce code
IA &1)
UPPOR1 PKG _ Manua\s
S99
• S~STEM S
ectors & cables
S99
schematiCS cO;:;A Hard dIS\< '"terlace
S\~9
• SCSI PLUS - DO 4Stp' 'Iz nt dove
S\89
• 1E~C 55B g~go 96tpt 'I, nl dove b et wlll1 5 amp
• 1EAC 55f D custom \wOdove ca In
SH9
L1HU: BOARO
• IIITEGRAIl I & power cables
powe' supp V C blnet lor 2'/, I1t +
S229
• 1ERM -M~1E- a I
SCALL
w/ aHcables & s~~~ ~omplete svstems
• AMPRO SERIES RGE personal CheckS
IJISP- I\. MA.Sn:':e~~: ShIpped . . ,(1 UPS
Pleasea\\QW 2
e\Jlew Il
lf1
Pflces f 0 6 Pra
\101'1 write or call

Foraadl\IOna\1Il10~:5 "tIes\ pope BI... O

PL\~~2; '~llBBB

DISKS

5335

60069 '

•

• praIrIe '/le1H Il

Ia•

"~~o"O"'CS

o I v \'s

Inquiry 52

ffiMAT3Mb
COMBOCARD

Context sensitive help
Undo deletions
Create , edit & sa ve scratch buffers
Powerful buffer opera tions
Keystroke macros
Easily reco nfigurable
Fast. Small for Its power (38K )
Utilizes all memory available
Not copy protect ed

Also included : A speller with a 25000. word
expandable dictionar y, and a text formatter
r edefinable to famllicu command s .
DEC: Both MS - DOS~ & CP / M " , manual
IBM & co mpatibles: MS- DOS ve rsi on, manual

1-S00-S4S-34(j9

M I CROSVSTEMS

6:322 tt:)JAVE DR, SAN JOSE , CA 95120

• Buffered input

IO N

•

; Nc

0

Inquiry 12 5

DOS UTILITII;S
2050
3550
8850
2010/15/30
3510/15/30
8810/15/30

Elf 360 . ..
Pinwriter P-2 . . .

$ 625
$ 990
$1400
$ 625
$ 990
$1400
$ 399
$ 490

(wllnterface & Tractor)

Pinwriter P-3 . , .

$ 690

(w/lnterface & Tractor)

Allrib'
Crypl
bSort
Find'
Log
Move-

-

seUresel file allributes
file encryplion
sort directory files
find slrings in files
log com puler usage for IRS
rename across directories

Tree

- diskJfile us'age statistics

SEE

- Full screen editor:

, supports DOS wildcards
supports optional microsoft mouse;
block pick, pul, cut, paste; search
tOOO wps; single & global replace ;
mulliple windows & files; cenler.
juslify; spell check, correct 300 wps
from suppliea + user diclio~ary ;
32000 lines/file, 32000 chars/line;
Instruction course included.

Terms: PREPAID - FREE FREIGHT!!

$49 for all 8 programs

QUALITY PRINTERS
8415 Cement City Rd.
Brooklyn , Michigan 49230
Phone: 517-592-3749

$79 unprolecled
Visa/Me - CA add 6% sales tax

inquiry 295

California Scientific Software
25642 Hazelnul, EI To,o, CA 92630
(714) 581-7654

Inquiry 70

MULTIFUNCTION
CARD FOR IBM PC

Don't let power spikes pull you
downl Protect your equipment
from All angles

T
•

With384

RS232
Serial
BSPRISP25MF

• One Serial Port
• Clock Calendar with
battery backup
• RAM disk software

Sh.Wt.2Ibs.

150VA 6 300VA
Une Conditionen
Better Then A Surge Suppressorl

Provides both surge and noise suprellion
along wHh brownout protection as weill

150VA 300VA
Great for Your PC!

Sh.Wt.1lb.

Great for Your Xl!

$99 $139
BSSHPI50

20Mbyte Add-On Hard
Disk For Your IDM PC™
and Compatibles
Comes Complete With Half High
Disk Drive, Controller, and Cables

Speed Computer Operations
Sy As Much As 3500%111

VlASYN/CompuPro
M-Drive®/HTM 512K
S-100 Disk Emulation Card

$549.ea

INTERNAL EXTERNAL

$899
BSPRIPCSUB201

$1099
BSPRIPCSUB20X

2orMore

$499.

Include $5.00 [lnlemeq, $9.00 (Extemlq lor Shipping

Disk Drive Cabinets
from JMR Electronics
Plrt lumber
, BI.IMR I C5
BlJMR2C5
BlJMR2C5C
BlJMR2SV5
BlJMR2C8
BlJMRDTC8
BSJMRHDC51
BlJMRHDCIiIHH
BIJMIIHDCli2

Shugart SA604
5Mbyfe Hard Disk
ST506 Compatible!

e

8

BSPDBIBMMEM9
Set 01 36 = 258K

BSPDB258MEM9
Set 01 38 = I Mig

$59.

$269.

Dual Trace 1DDMHz Scope
~-.

$ 511.
$ 89.
$ 811.
$ 85.
$228.
$178.
$1118.
$188.
$21111.

1'1

D6 K Precision 1580

Dllcrtptlon
5%" Sgl Floppy 5lbs.
5'/4" Obi Floppy 9lbs.
JMR2C5 with data cable
Dual 5%" V2Hi Flpy 7lbs.
Dual 8" Floppy 351bs.
Dual 8" V2Hi Floppy 121bs
Sgl 5%" Hard Disk 161bs.
Sgl 5'14" V2 Hi Hard 161bs.
Dual 5'14" Hrd Dsk 20lbs.

Memory Expansion
150
ChIp ~~
or setter!
~I~
64K
256K
Set of 9 = 64K
Set of 9 = 256K
$14.95 $69.

I

Usl Prtce
$1595.00

5%" Double Sided Double
Density Diskettes
$1.20 $1.00 95~
Elch In Packs
01 50
$1.20 x 50
$80.00/plck

=

Sh.wt.25Ibs.

You Save $7oo.oo!1I

PRIORITY

Elch In Packs
01 250
$1.00 x 250
$250.00/plck

=

ELECTRONICS

Elch In Picks
01 I 000
95e x 1000
950.00/plck

=

III]

9161 Deering Ave, Chatsworth, CA 91311-5b6/
ORDER TOLL FREE (800) 423-5922, Local: (818) 709-5111
MINIMUM PREPAID ORDER $25.00. Terms U.S. VISA. MC. SAC. Check, Money Order, U.S. Funds ONLY. CA residents add 6%. 6 '1<%. or 7% Sales
Tax. depending on your local rates. Include MINIMUM SHIPPING & HANDLING of $3.00 forlhe first 3Ibs .• plus 401 for each additional pound (201 if
within California) Plus 25' per $100,00 value of your order for Insurance. Orders over 70 Ibs. sent freight collect. Just in case, include your phone
number. Prices subject to change w~hout notice. We will do our best to maintain prices through July 1985. Credit card orders will be charged
appropriate freight. We are not responsible for typographical errors.

ZEIU11I1

Heath
Users
Double Your

5y." disk storage

capacity without adding a drive.

A word lor this Punch/Reader Combo is

Speed/ Model 510 punches paper tape at 110cps.
reads at 150cps. This rugged machine is computer
compatible offering RS232C. current loop, parallel
inputs. The ASCII·to·Baudot code conversion per·
mits direct keyboard entry lor TelexfTWX transmis·
sion. 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.

*

Get twice as much from your H88 or
H89 microcomputer. Our FDC-880H
floppy disk controller, in conjunction
with your 5\'<" 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
5\'<" drives - simultaneously.

COG TREE Utilities by
Cogitate . . ............. S129.95
.I LYNC by Norton·Lamber .... S199.95
I DATA FLEX by Data Access ... Varies
. I RM/COBOL by Ryanl
. ... Varies
McFarland.
I Universe by Omnitrend .... S 98.50
T Blue Macl by Cogitate .. ... S599.00
I CadPower + by Trile x ...... S995.00
.I Softext Teaching Aids.
. . S 95.00
.I PrintSet by Cogitate . ...... S 79.95
.f
CogiTAPE by Cogitate.. . ... CALLI I
.I Anti·Static Products ..... .... Varies
.f
Un interruptible Power
Backups. . . . . .
. ...... Varies
..T TeleVideo Software .. ....... CALLII

~~@M~

ttl

"A Higher Form of Software"
24000 Telegraph Road
Southfield, MI 48034
13131 352-2345 /Telex 386581

C. D.R. SystemS' Inc.

ControUed Data Recordina Systelll8 Inc.

VISA/MASTERCARD ACCEPTED
Dealer Inquiries Welcomed

7210 Clairmont Mesa Blvd., San DiOlO, CA 92111
(619) 560-1272

Inquiry 75

Inquiry 15

...T PC/XT USERS!
I

Inquiry 81

DATA ACQUISITION TO GO
INTERFACE FOR ANY COMPUTER

SuM_doc ............ bu!ll~ omf.u

__ D\.un .-...-.
Connects via RS-232. Built-in BASIC.
Stand alone capability. Expandable.
Battery Dption. Basic system : 16 ch .
12 bit ND, 2 ch. D/A, 32 bit Digital 110..
ExpanSion boards available. Direct
Bus units for many computers.

All ...... IhIpped

from lIIock, IIIIIhkt 24 ......... CaD IDII FREE
(800) 235-4137 for prIc:a .nd InformIIIIon.
\/loa .nd MMII!I' Card .a:ept....

SPECIALISTS IN PORTABLE APPLICATIONS

(201) 299-1615
p.D. Box 246, Morris Plains, NJ 07950

Electronic
Circuit"
Analysis
•
•
•
•
•
•
•
•
•
•

Inquiry 272

•
•
•
•

4 Axis stepper motor contro ller interlace
32 digital 110 with (5) interrupts
4 channels encoder pulse inputs
Includes real time interrupt-driven easy to
use so/twa re
Smart board for Industrial and Robotic
motion control that uses only a small
percentage of cpu time. System needs only
simp le BASIC commands Irom app lication
so/tware.
- 100's of satisfied customers
use our products "'30-day money back guarantee'"

Inquiry 304

Erases Most Eproms
in 3 Minu

For MS·DOS. 128k minimum.

$395.00

$54.95
For all 24 or 28 pin devices-2 at a time .

SUPERCOPY
FOR IBM PC
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:

Yeti ware

90 DAY WARRANTEE SH IPPING & HANDLING
DEALERS WELCOME

P.o.. Box 1368
New York, NY 10025
212-222-6682

AZ R:;/~~ENTS
ADO 61;1/0 TAX

IBM PC is a trademark of IBM Corporation.

4401 S. JUNIPER. TEMPE. AZ 85282. (502) 838-1277

Inquiry 349

compatible s~epper motor
IBM PC/XT control
plug·1n board

Tel. (714) 751-0442
Telex 681393
2727 Croddy Way #E, Santa Ana, CA 92704

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

Tatum Labs
P.O. Box 698
Sandy Hook, CT 06482
(203) 426-2184

PCMOTION™ Control Board

ROGERS LABS

ELEXOR
Inquiry 137

$495 '

Inquiry 376

WE WANT DEALERS.
Inquiry 384

LOWEST PRICES
OF THE SUMMER
PRINTERS

PRINTER
ACCESSORIES

OKIOATA
ML182P120cps . . . . .... .. . .... .
ML 1821BM Graphics Comp . .
ML182S10 "Carriage .......
ML83A, 15" Para. & Ser. .. . .
ML192P, 160cps .. .. .. ... .. .... .
ML 1921BM Graphics Comp . . . . . .
ML192S, 160cps .. .......... . .. .
ML193P, 160cps .............. . .
ML193IBMGraphicsComp..
ML1935, 160 cps. . . . . .
ML84P, 200 cps . .
ML84IBM . ... . ..
ML84S, 2oocps.. ..... .

229
229
279
545
359
359
465
579
579
599
669
669
769

STAR MICRONICS
SG-l0, 120cps,2K buffer . ... .... $
SG-15, 120cps,2Kbuffer . .. . .. . ..
SD-l0, 160 cps, 10" carriage . . . . . ..
SD-15, 160 cps, Corr. Qual. . .. . . _..
SB-l0 Draft & NLQ 24 wire printhead

239
389
369
479
799

EPSON
LX80, 100 cps, 10" carriage
Call
FX80 + , 160 cps, 10" carriage . ...... Us
RXloo, 100 cps, 15" carriage. . . .
First
FXloo +,160 cps, 15" carriage . . ... For
LQ1500 Draft NLQ ............ Lowest
S02OOO, All New. _............. Prices
'We Are An Authorized Dealer

DISPLAY MONITORS
QUADRAM
Amberchrome IBM compatible .... $ 165

ORANGE MICRO
Grappler + .................... $ 85
Buffered Grappler + , 16Kexp.64K. 155

TOSHIBA
BI-DlrectionaITrac.1351/351 ... $ 149/155
FontDiskforDownloadingP1351 ..
50

MICROTEK
Dumpling GX (same as Grappler +) $ 69
DumpltngG Xw/16Kbuffer _
.
135
Dumpling GX w/32K buller . .
147
Additional Bufferin g 16K. . .
12

FOURTH DIMENSION
Par. Card & Cable for Apple . .

. .$

OKIDATA

Plug and Play for IBM ......... .. _$
Tractor for 82A & 92

47
49
49

- JUKI

Bi-Direc. Tractorfor61oo/63oo .$ 12511 35
65
Serial Interface . .

CABLES
IBM PC to Parallel Printer.
Serial Cable .... ..... .
Centronics M/M or M/F .

... $

18
18
18

AMDEK
V300G ..... .
.$ 125
V300A ....... ..
135
V310A forlBM PC ..... . ........ . 159
Color500CoiorComposite . .. .
339
Color600 RGB Hi-Res . . . . .... . .
429
Color710SuperHi-Res.
545

TAXAN
IBMGreenMonochrome#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 . . .

129
139
429
393
499
259

PRINCETON GRAPHICS
HX-12forusewithlBMPC .. .... _.$
Max12EAmberforlBM ......
SRI2SuperHi-Res... . ....
Scan Doubler . . .. . _. . . _. . . . . . ..

445
179
565
185

X-TRON
AG-12,10oox450HI-Resw/tlt.swvl..$ 130
AA-12,I000x450Hi-Resw/tlt.swvl .. 135

. $ 379

1100-1 incl. 256K w/two 360K Drives, 1 par
& 2 ser. ports ... _... _........... $1399
1100-2 incl. 10 meg , 1 floppy, 256K, 1 par. &
2 ser. ports .... _....... _..... _. . 2599
'Wyse Monitors & Exp. Chasis Available

TOSHIBA
Pl340 P . . . .
. .. $ 595
P1340S . . . . . . . . . . . . . .
595
P351 P, Faster than 1351 .. . ... ... 1275
P351 PIS, Faster and More Versatile 1325

SOFTWARE
LOTUS DEVELOPMENT CORP.

PANASONIC

Lotus 1-2-3 ..
. ... _.... _.... $ 295
Symphony .. _.. _. .
437

. $ 279
439
669

ASHTON TATE
DBaseli.
o Base III

HARD DISK DRIVES
10 Meg w/COnt., 1 yr. warr. .

ALPHA OMEGA
10 Meg w/ControlierCard .

. . . .. $ 699

20 Meg w/Controller Card ..

1099

33 Meg w/Controlier Card ..

1395

DISK DRIVES
TANOON

TM100-2 for IBM PC ...

.$

95

'h Ht.ds/dd360K, 100% IBMComp... $

85

QUME
TEAC

55B Double Sided 360K ..
Ouad Density. . . .

. .. $

99
159

Drives For Apple & Franklin
MICRO-SCI

__ ................ $ 1~
A.5C for IIc w/cable .
.. 179
A.5 y, height for liE. . . . .. 189
Controller Add
55
A~.

IBM

IBMDos3.0 ..... .... _.... ...... $ 69
Tech Ref. for Dos 2.1 or3.0
. 69

PARADISE
Modular Graphics Card
ModuleA .. .
ModuleB .. .
5-Pak .. _.. .... .. _.

........ $ 269
79

64K MEMORY UPGRADE
64K (9 chips) 200ns . . . . .

PERSYST BOARD
Bob Hi-Res Display Adaptor.

120
165

EXPONENT

VUTEK (2 yr. war.)
Vutek - CPS Board, RGB & Composite
w/Par. & Ser. Ports, 2 Yr. War....... $ 239
Color Card (Herc. comp.) w/Para_ . .
159
Monographic Card (Herc. comp.).
269
AST RESEARCH
Six Pak + w/64K .. _.
. $ 239
Game Port.
.... _. . • . . . . . .
49

KEYTRONICS
.$

14

KB5151 ..... _..... . ..

...$ 179

MICROTEK
.$ 389

QUADRAM

Quad Color 1 Board ..... _. _.. _. _$ 199
239
Exp. Ouadboard w/64K & Game Port
Ouadllnk3000 RunApplesft on IBM
349

Monochrome Text Par. & Ser...
Color Graphics Card. .

... $ 185
165

TECH MAR

PC Mate 64K exp_ to 256K .. . _. . . . _$ 99
PC Mate Mem. Brd. w/256K Installed
175

Kensington System Saver ..
Fan for Apple II & liE w/s urge

.$

69
37

MICROTEK
.$

Serial Interface .

75

MICROMAX
Viewmax 128K ex tended 80 col. ca rd
forAppiellEw/64K ........ . ..... $ 124
80 col. card for Apple II & II +
139

ADVANCED LOGIC SYSTEMS
ZEngine2.2.

APPLE
Super Serial Card

ASTAR

RF Modulator .. .. .. . .. • .. ..

MICRO-SCI
64K, 80 Col. Card ..

•

NO SURCHARGE RIA CREDIT CARII6

Inquiry 94

84
110
75

MODEMS
ANCHOR
MarkXII ..... . .
Volksmodem XII .. __ .
Anchor Express . ...

...... $ 219
185
. _ Call

HAYES MICRO

300 Baud Smart Modem _. _
1200 Baud Smart Modem ..
1200 B forlBM PCw/SM II.
2400 Baud Modem .. _
Micro Modem liE ..
Chronograph .. _.. . . . . .
300 For Apple IIc w/Sftwr .

. _$ 189
389
379
645
259
189
Call

PC DISKETTES

...$ 119
... $ 135

COMPUTER CONNECTION

_. $

17

..... $

85

IF YOU SEE IT ADVERTISED FOR LESS, CALL
COMPUTER CONNECTION RRST FOR LOWEST QUOTE !

Iv/SA J

.. _.$

Sgl.lDbl. (Box of 10) .....
DbI.lDbl . (Boxofl0) .. . _.

We Stock What We Sell! !
MAILOROER:
17121 S. Central Avenue, Unit L
Carson, California 90746

CentronicsTwoSwitch ..
Centronics FourSwitch ..
Serial Two Switch

DISKETTES

APPLE & FRANKLIN ACCESSORIES
ACCESSORIES

..$ 329
419

PRINTER SWITCH BOX

IBM PC ACCESSORIES

....... $ 650

. .... $ 679

.$1975
1725
. . 2150
... . 3795
. _...... _ 4495

WYSE

JUKI

10Megw/Cont.,lyr.warr..

IBM PC Barew/cont. & keyboard
.$1345
IBM PC64K, 1 Dnve __ . _ _
.1475
IBM PC, 2 Dn vesw/256K
..
1599
IBM XT, 10 Meg., 360K Dr. w/256 . .. 2795
IBM XT Barew/256K& IBM Floppy. 2095
Cau About AU "AT" Systeme

256K, w/2 - 320K Drives
Desk Top Modell _.
Desk Top Model2 _.
Desk Top Model 3
Desk Top Model4

6100, L.Q. 18 cps w/proportional spc.$ 379
6300 .
......... ..
689

RODIME

IBM

COMPAQ

DYNAX

SEAGATE

1

MBC 550-2 w/1320K Drive & sltwr ... $ 750
M BC 555-2 w/2 320K Drives &
more software.
990
Portable ..... _...... .
Call
Serial Port for Sanyo ..
79

Prow,iter8510AP+ , 120cps . . .... $ 329
Prowrlter8510SP, 180cps ....
399
Prowrlter 111550 P, 15" 120 cps
435
Prow,iter II 1550BCD, 15" 120 cps .. 499
1550SP, 180cps . ...... _...
525
StarwriterFl0-40PU,40cps..
949
Printmaster Fl0·55PU, 55 cps
1029

1091 wfTractor, 120 cps, 1 yr. war.
1092. ........ .....
1093 .

ProfeSSional Sys. Incl Apple liE w/128K &
80 col., till mon, duo disk w/con't kit $1345
Apple Ilc Lightweight Portable . . . . Call

SANYO

C,ITOH

DX15X L, 20 cps By Brother ...

PERSONAL SYSTEMS

APPLE

We accept VISA, MasterCard, COD
(w/deposit), Certified Checks or
Wire Transfers. Minimum Shipping
Charge 14.00. Some items subject
to back order. California Res. add
6Y.. % Sales Tax. All returns are
subject to a 15 % restocking charge
and must be authorized by store
manager within 10 days. Prices

Th~~A: :,!~:3:'~;f'=h:::,~ica.

_.... $

16
18

Dbl.lDbl. (Box of 10) . ..... _....... $ 16
Sgl.lDbl. w/DiskContainer(10)..
20
Dbl.lDbl. wlDisk Container. . . . .
20
Bulk50 & Up - Dbl.lDbl. . _.... .. 1.35ea.
5 yr. warranty

ORDER LINE
(800] 732-0304
[Outside California]

(213) 635-2809
[Inside California]

Mon.-Fri. 7 a.m. to 6 p.m.
. Saturday 11 a.m. to 3 p.m.

CUSTOMER SERVICE:
(213) 635-5065
Mon.·Fri. 9 a.m. to 3 p.m.

IULY l985'BYTE

429

BUILD YOUR IDEAS
WITH TU

pc,

D esign a rea l system
model by simul ation !
TUTSIM all ows yo u
power to model, conduct experiments, eva l
uate strategi es and
much more.
• Control and
Servo Systems
• Robotics
• Fluid Dynamics
• Batch Chem ica l Processes
• Bio logica l Processes
• Thermodyn amics

KEA SYSTEMS LTD.

fi

Orders Toll Free (800) 663-8702

/~bY

200 Ca lifornia Ave., #214
Pal o Alto, CA 94306
1415) 325-4800

36

Inquiry

I

385

SAVE TIME AND MONEY WITH
LOW COST PI·SWITCH BOXES.
is a complete program
o f window presentation and m anipu.
functions for use in C programs.
• Over 60 powerful primitives available to create ,
fill. move, save and print windows with
ca ll s as simple as using Printf and Scanf

Full color con lrol a nd conve rs ion for
displays

• 65 windows on four pages
Deta il ed manual which fully describes a ll o f th e
ava il able fun ct io ns (exa mples provided)

• Ru ns on IBM. PC. Xl. AT and all
models under DOS.1.1. 2.X. and 3. 0
Minimum system overhead (4K·lOK bytes)

Works with Microsoft. Laltice. a nd C86
compi lers.

$ 7 4. 95

(Visa, MC accepl ed)

Demo avai lable $5.00
Call o r Write

Soffron, Inc.
109 E. Scenic Dr.
Pass Christi a n. MS 39571
(800) 824 -3609

Developed by

CAB Concepts
Inquiry 321

,Micro Modules

#412 - 2150 W. Broadway
Vancouver, B.C. CANADA V6K 4L9
Support (604) 732· 7411

Wr ite or ca ll for more information.
For the IBM PC's and other micros.
Short form 529.95

Inquiry

* plus your
jr, XT, AT or compatible

ZSTEMpc·VT100 Smart Terminal Emulalor
132-col. by windowing - no addit. hardware
Double High Double Wide Characters
Full VT100 line graphics. Smoolh scrolling
2-way file Iransfers incl. XMODEM and KERMIT
Full keyboard softkeys/MACROS
Speeds 10 38.4KB. High Throughpul
Color/graphics, monochrome & EGA support
Inlernalional Fonl Support
Single Key DOS Access
ZSTEMpc·VT100 $150, ZSTEMpc·D200 $125.
30 day money back guaranlee. MCIVISA.

TUTSIM models:

&{9){9)lln@@]

6800/6809

VT100

~
~

Starting at $59.95

~
a

-Quickly shares your compuler among
multiple lerminals, prlnlers, moderns, etc.
wllh jusl a flick of Ihe wrist.
-Compact black & beige aluminum
enclosure fealures a high quality rotary
switch with rear mounted connectors.
-Serial RS-232 Models have fem. 25-Pln Conn.
(Lines 1-7 & 20)
PI-()2,S swllches 210 1 .. ....• . . . .. . .. $59.95
PJ.03.S swllches 3 10 1 . .
. . .. . . . 79.95
PI-05-S swllches 510 1 . . ..
. ...... 109.95
- Parallel models have fem . 36-Pln cent. conn.
PI-()2·P swllches 210 1 . . .
. .... . 94,95
PI.()4.P switches 410 1
...... 154.95
-Dealers, schools & custom inquiries welcome.
-One Year Warranlee, COD, VISA, M/C.
-Shipping UPS $2.00/ea. AIR $4.OOIea.

~

Q

~ Lin .

7301 NW 41 SI.
MIAMI, FL 33166
(305) 592·6092

Inquiry 310

CONVERSE ~ci~~ COMPUTER
AT LAST! A FULL IMPLEMENTATION of the original ELIZA program is
now available to Tun on yOUf microcomputerl
Created at MIT in 1966, ELIZA has become the world·S most colebmtad
artificial intelligence demonstration program . ELIZA is a non~ i rccli"e
psychotherapist who analyzes each statement as you type it in and then
responds with her own comment or Question-and her remarks aTO
otten amazingly appropriate'
Desig ned to run on a large mainframe. ELIZA has never belere been
available 10 personal computer users except in greatly stripped down
versions lacking Ihe sophistication wh ich made th e original program so
fascinat ing.
Now. our new microcomputer .... ersion possessing Ihe FULL power and
range 01 ellpression 01 the original is being of/ered al the introductory
price 01 only $25. And il you want to lind out how she does it (or leach
her 10 do morel, we will include Ihe complete SOURCE PROGRAM for
only $20 additional.
Order your copy 01 ELIZA today and YOU 'll never again wonder how to
respond when you hear someone say. ··Okay, lers see what this computer 01 yours can actually dor·
ELIZA IS AVAILABLE IN THE FOLLOWING FORMATS :
I . 5Y. inch disk for Ihe 48K Apple II , II Plus. lie or IIc

$25 lor Protected Version- $45 lor ApptesoU Source Version
2. 5)'. Inch disk lor the 64K IBM Personal Computer
$25 for Protected Version-$45 for tBM Disk BASIC Source Version
3. 5)<l Inch disk or tape cassette for the Commodore 64 (specify which)
$25 for Protected Version- $45 lor C·64 BASIC Source Version
4. Standard 8 inch singte density disk for all CP/ M based computers
S2510r EL IZA.COM-S45 with Microsoft BASIC-80 Source
5. 5)'. Inch disk for most CP/M based compu ters (speci fy computer)
S2510r ELlZ A.COM- S45 wi th Microsol1 BAStC-80 Source
Please add S2,OO shippJng and handling to all orders
JCalilornia residents please add 6% sales taxi

ARTIFICIAL INTELLIGENCE RESEARCH GROUP

a£]
Inquiry 40

maxell

DISKS

FOR THE BeST OF US ...

LIFETIME WARRANTY

TIRED OF WAITING
FOR SERVICE AND PRICE?
9 out of 10 SURVEYED
DISK BUYERS PREFERRED

THE CYPHER'"

A COMPLETE 68000 & Z80A
SINGLE BOARD COMPUTER SYSTEM
WITH ULTRA·HIGH·RES GRAPHICS!!

NORTH HILLS
#1 IN SERVICE AND PRICE
1-800-328-3472
Formatted and hard sectored disks
in slock-Dealer inquiries invited.

COD, VISA, MASTERCARD
All orders shipped within 24 hrs.

~. N{
NORTH HILLS CORP.
INTERNATIONAL
3564 Rolling View Dr.
White Bear Lake, MN. 55110
MN. call collect-612-770-0485
Inquiry 270

921 North La Jolla Avenue. Dept. 8
Los Angeles. CA 90046
1213) 656-7368 (213) 654-2214
MC. VISA and checks accepled

Inquiry

p2

...-- -.-!!!!f!>!!!!!!".....
-

S-100 DIV.l696 CORP.
14455 NORTH 79th Sl,"
SCOTTSDALE, AZ.85260

~-----
_ _ _ TM

..,-

Inqull}' 308 for E:nd-UserS.
InqulrY' 309 for DEALERS ONLY.

ESTABLISHED .1877

Computer Systems

Floppy Disk Drives

Please call wi your System Requirements so that we may
quote the configuration that best fits your needs .
CROMEMCO 10MHz 68000 UNIX-5 Systems
$13,849
CS-looH50X20E 2Mb ECC RAM. 50Mb H.D .
INTERCONTINENTAL MICRO SYSTEMS 12 User HiSpeed 16 Bit System, Includes 1Mb Automatic Cache
Buffer, Dual 8" Floppies, 25Mb Fixed and 25Mb
Removable Hard Disk (Complete Back-Up in 5-Min .)
256K Ram Per User , Turbodos 1.41, NewWord Word
Processor, w/Speiling Checker & Merge Print $18,995
MORROW MD3, MDTTO & HRI5-XL Printer
$1,595
MORROW MD5, MDTTO & HRI5-XL Printer
$2,125
MORROW MDll, MDTTO & HRI5-Xi. .Printer
$2,295
MORROW PIVOT! & 1111 .5 LB Portable W/4 HR Battery
IBM Compatability, Expansion Capability, SIW & More
Cal For Our Dual D~.e Lumlcon Screen Speclan
MOTOROLA 16 User M.EGAFRAME with Parallel
Processing, UNIX System 5 & VAX 750 PWR.
CALL
PC-l00 S-IOO's PC COMPA T. with Dual 5\\" DRVS" P, S
& G Ports, Clock-Cal/ Batl. 8 Slots, Mono. Video CTRL,
256K RAM, MS, DOS 2,1 & NewWord Word Proc. MergePrint & Spell Check $1,299
W/ 10Mb H.D. $1,749
VIASYN 8161C-H40 wi 5 V,'x8" FLPY',S
$6,795
VIASYN 816/10-H40 wi Two 5 y." FLPY'S
$5,395
CALL FOR OTHER SYSTEM CONFIGURATIONS
397
ZENITH 150-PC COMPA TlBLE SEE PAGE

MITSUBISHI 2894 STD. HT. 8" DSDD
MITSUBISHI 2895 HALF HT. 8" DSDD
MITSUBISHI 4853 HALF HT. Sy." 96TPI DSDD
TANDON 1oo-2A IBM-PC Compatible
TEAC F055B & MITSUBISHI 4851 5V," V,HT.

S-100 Bus Boards
If you purchased before calling us, you probably paid
too much!Westock ACKERMAN DIGITAL, ADVANCED
DIGITAl, CCS, COMPUPROIVIASYN, CROMEMCO,
ELECTROLOGICS, HUDSON, INTERCONTINENTAL
MICRO SYSTE,M, KONAN, MO.RROW, MULLEN
COMPUTER, NORTH STAR, PICKLES • TROUT,
SYNTECH DATA, TARBELL, TECMA", TRANSEND
A Few Of This Month's SPECIALS Are:
COMPUPRONIASYN RAM 22, 256K STATIC
$n9
COMPUPRONIASYN RAM 23, 128K STATIC
$415
CAlL
DUAL NEW BOARD SPECIALS
MACROTECH 256-ST STATIC RAM
$850
$1,650
MACROTECH 512-ST STATIC RAM
MACROTECH ADIT-4 From 4 to 16 INTELLIGENT
SERIAL I/O Board
.'
FROM $699
MACROTECH MI-286 80286/ Z80H DUAL PROC. $799
MACROTECH MSR-1I1Mb DYNAMIC RAM
$1,165
SYNTECH DATA SYS - 40'1. 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-SLAVEI 16 256K to 76aK RAM
CALL

PC-Multifunction Boards
We Have a Good Selection of Multifunction and Memory
Boards for PC, XT, AT, JR , AT & T, and PC Portables
$210
STB BIG BYTE 384K
$789
STB GRANDE BYTEI PC-A T 2.5Mb
$659
STB RIO GRANDEI PC-A T 1,5Mb, 2 S, P, & G
STB RIO PLUS III PC & XT 384K
$299
TECMAR CAPTAIN 384K wlTreasure Chest
$2~0
TECMAR JR. CAPTAIN 128K wl Treasure Chest $289
$675
TECMAR EXPANSION CHASSIS With 8 Slots
$895
TECMAR MAESTRO 2.5Mb
$209
TECMAR WA VE 256K Fits XT Short Slot

PC-Video/Graphics Boards
STB GRAPHICS PLUS II WI Par.'. PRT Port
STB MONO PLUS II wi Para I. PRT. Port
STB SUPER RES 400 16 Color Hi-Res
TECMAR GRAPHICS MASTER 16 Color Hi-Res
TECMAR GRAPHICS TENDER RGS/PRT. PORT

$240
$155
$359
$439
$189

PC-Sclentlfic/l ndustrlal Boards
TECMAR SASE BOARD 96 Digital 1/0 Lines
$219
$249
TECMAR DADIO D to A Up to 24 Devices
TECMAR E+EEPROM PROGRAMMERI READER $319
TECMAR E+EEPROM EXPANSION i92K Ext.
$379
TECMAR E+EEPROM SOFTWARE
$65
TECMAR IEEE-488 Board
$249
TECMAR LABMASTER wi TM40 PGL Option
$885
TECMAR VIDEO VAN GOGH with Software to Digitize
TV Images
$275

PC-Data Security
WESTERN DIGITAL WD200 wi Incrypt-Decrypt SI W Absolute Security For Stored or Transmitted Files . Can
Be User Transparent & Automatic.
$139

FULL DEALER- SUPPORT
VISIT O.UR SHOWROOM·'
HRS. 8:30 AM • 5:00 pM M-F

Networking & Swlich Boxes
$395
$369
139
$115
$95

GILTRONIX MANUAL AND.AUTOMA TIC SWITCHiNG
UNITS to Fit all of Your SHARED Printer, Terminal,
Modem, and, Other Peripheral Needs.
From $r9
INTERCONT. MICRO SYS. LAN-PC wl o RAM
$469
INTERCONT. MICRO SYSTEMS LANS-IOO
$359

Hard Disk Subsystems

Software

ALLOY, AMCODYNE, MAXTOR ; MICROPOLIS,
MITSUBISHI, QUANTUM, RODIME, TANDON and
TEAC Drives.
SEE PAGE
$6

We Have Access to all Well Known Brands - ORDER
CORRECTLY -- SOFTWARE IS NOT RETURNABLEI

Modems
HAYES SMART MODEM 1200, RS-232
$449
HAYES SMART MODEM 2400, Universal
$669
PRENTICE POPCOM wi PFS Access CI50l XI50 $315
PROMETHEUS PROMODEM 1200 Hayes Compatible
wi Built- In PWR Supply-RS232 Stand Alone Unit $289
OPTIONS FOR PROMODEM 1200 ARE:
OPTION: PROCESSOR
$75
OPTION: 64K MEMORY
$35
OPTION :.ALPHANUMERIC DISPLAY
$79
PROMETHEUS 1200A Apple II , 1I+,lle Cardwl Terminal
SoH ware in ROM
$295
PROMETHEUS 1200 BI PC wi PROCOM SIW
$265
PROMETHEUS 1200M MAC-PAC wi Software
$329
U.S. ROBOTICS PASSWORD 1200
CALL
U.S. ROBOTICS AUTO DIAL 212A
CALL
U.S. ROBOTICS S-100 BOARD 30011200
$295
U.S, ROBOTICS PC MODEM WI Telpac Software $249
U.S. ROBOTICS PC-MODEM With Clock-Cal.lBatlery,
Printer Port , 256K & Telpac
$459

Monitors & Terminals
TATUNG CM: 1322 640X200 RGB-SA TlSFACTION
G UA R. It Puis Competition to Shame!
$395
TATUNG CM-1360 640X2OO RGB WI GRN & AMB
Switch PLEASE Ask ABOUT OUR "HOT SPARES"
LOANER POLICY
$419
TATUNG CM-1370 720X480 RGB w/ GRN Switch Long
Persist Phos . Works wi STII'. SUPER RES 400 $499
TATUNG MM-1222G I A Hi-Res 12"TTL(IBM) $119/125
TATUNG DM-12VLGI A Hi-Res 12" Compos. $119/125
TAXAN MONITORS
Cal for Low Prices
TECMAR 640X480 RGB,GRN Switch Long Phos $519
ZENITH ZVMI23A (GRN) 122A (AMB)
$85/$89
ZENITH ZVMI35 HI-RES AGB wi Green Switch $449
KIMTRON KT-7I PC Emulating Terminal
CALL
LIBERTY TERMINALS wlVariable Scrolling, Green ,
Amber, 14", DEC Compatibility Extra Pages of Memory,
and Graphics Options in Stock at Unbeatable Prices.
LINK 125 WYSESO Com pal. 14" GRN or AMB
CALL
LINK 1251PC wl PC Emulating Video & Keybd
CALL
WYSE 50175 TERMINALS In Stock
$469/$639
ZENITH Z291Z49 TERMINALS
$619/$849

Printers & Plotters
BROTHER HR- IO 12CPS Daisy w i TRAC., sap $299
BROTHER HR-15-XL 17CPS Daisywheel S or P $359
BROTHER HR-35 36 CPS Daisywheel S or P
$699
BROTHER MI009 50CPS Dot Matrix 6.6 Lbs.
$195
CITIZEN MSP-25 200/50 CPS 15" ULTRA QUIET $599
COMREX 425 420 CPS DATA 10 107CPS NLQ CALL
EPSON LX80, R.XlOO+, FX80+, FXloo+,LQI500 CALL
HOUSTON INST. PLOTTERS & DIGITIZERS
CALL
NEC DA TASOUTH DIABLO Available Upon Request
ciKIDATA 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
andl or Out Serial andl or Parallel
$169
PRACTICAL PERIPH. MICROBUFFER 64K
CALL

Testing Devices & Software
DATACOM TRI -STA TE RS232 V.24 Breakout
$175
DYSAN Floppy Analyzers
CALL
FLUKE 77 DVM wi Holster
$119
RID-DYMEK FLPY DRV DIAGNOSTIC DISKETTE $25

Diskettes & Cartridges
3M TAPE CARTRIDGES 300XL & 600A in Stock$29:95
Low Prices From $19.50
DYSAN DISKETTES
DYSAN Hard Disk Cartridges 5'(." & 8"
$99/$150
FUJI FILM FLOPPY DISKS
Low Price. From $16.50

Accounting
CORE SOFTWARE'S FASTRAK: A DATA FLEX
Application for all Your Accounting Needs Supporting
All Popular Networks & Operating Systems
CALL

Spreaidsheets & Integrated Pkgs.
ASHTON-TATE Framework
LOTUS 1-2-3I SYMPHONY
MOBS Knowledgeman
MICROSOFT Multiplan
PFS Plan
SORCIM Supercalc-3 Better·Than 1-2-3!!!

Cuhle,. Check/MO, & APO's 8-ccepled"Shlpplllg: ",Inllllum

Tax: AZ RES ONLY add 8!I't,.1.. tax, All ,.llIma .ubJect \020'/0
f. ., Retail prlc.. slightly hlghel,

$129
CALL
$209

Operatlrig Systems & Utilities
BORLAND SideKick Windows & Calculator
CALL
COMPUPROIVIASYN CPM
al Affordable PrieM
CROMEMCO COMPLETE LINE at GOOD ECONOMIES
DIGITAL RESEARCH
Complete Line up to 35% Oft

Language And Tools
BD SOFTWARE "C" Compiler 8" S8 SD 8 BIT
$95
COMPUTER INNOVATIONS C-86 ':C" Compiler $299
COMPUVIEW Vedit-86/Vedit-MSDOS
$150/$120
DIGITAL RESEARCH Most I>roducts in Stock
CALI:.
,$299
LATTICr;: "C" Compiler (Ask About Options)
MICROSOFT Complete Line
CALL

Data Base Managers
ASHTON-TATE dBase II & III
DATA ACCESS Datatlex Multi-User
PFS File/Report

$275/$375
BEST PRICE
CALL

Graphics And CAD
DIGITAL RESEARCH DR. GRAPH AND DRAW $189
MICROPRO CHARTSTAR
CALL
PFS Graph
CALL
VECTRIX Graphics Systems Utilize 9 Bit Planes and
have 384K RAM to Operate Independently of Host Video
Controller and RAM Memory
VECTRIX VXI PCA 512 Ccilors/ Paliette of 4,096 $1 ,995
VECTRIX VX384A Stand Alone RS232 Co-proc, $3,395
VECTRIX VXI301 13" RGB Analog Monitor
$1,295
VECTRIX VXI901 19" RGB Analog Monitor
CALL
VECTRIX VXI PCB 512 Col./Pall. of 16,800,000 $2,595
VECTRIX VXTB i1"X11" Graphics Tablet
$895

Communications
MYCROFT LABS MITE AND MITE PLUS
MICROSTUF CROSS TALK XVI
PFS Access

From $79
$98

CALL

Word Processors
MICRO!,RO WORDSTAR, Etc.
CALL
$129
NEWSTAR NEWWORD wi Money Back Guar.
OASIS THE WORD PLUS Spell Check, CP/ M86
$89
PFS WRITEI PROOF
CAI:LICALL

Power Solutions
SAFT SPSIOOOfiA/SINE 1mSEC Switch
CALL
SOLA MINI UPS 750 Watt Sine Wave HIGH INRUSH
CALL
(4500 Watt) 100% Batt. Op. wl o Switch-Over
TRIPPLITE BC-425-FC 425 Watts 15-20 Minutes $449
TRIPPLITE ISOBAR Line Suppressor-Filters Irom $40
TRIPPLITE SB-IOOO Watt w/80 Amp /Hr. Battery $695

Mainframe & Drive Encl.osures
INTEGRAND 1100 7 Slots and 2 X 8" Drives
$475
JMR IH5 5V, ' H.D. Cabinet
$189
MESA POWER SYSTEMS 5401 5';''' Hard Disk
$209
MICROWARE 511001 Dual Hor. V, HI. 5 \\ " FLPY $75
PARA DYNAMICS 3820S PRONTO
$1,150

Chips

of

We Have Som,e
the L.OWEST PRICES in the Nation!!
CALL
64K, 256K, 8087 & 80287

Ail !'Ierchandls. n_, AelYertlsed prices .re,cs.J' prepaid only, M9,V~~ &

P,9', frOm quallfl.d II""" .. 'lId 3'1., W!r... 9'pDI, ($6 11)1"

CALL
$299/$429
$319

'

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.
Cali or write for our discount catalog .

LYSEN COMPUTER SYSTEMS
125D-E Rankin Dr., Troy, MI 48083
Phone: (313) 589·3440
OA T ALiFE • THE NAME tS THE PROMISE
THE WARRANTY IS THE PROOF

~W'i\tftt\
One-of-A-kind Data '
Management Program
Developed Especially
C OA for You.

~
TM

'_~~
I

STOP
STOP
START
START

" .~ ~

$175.00
I. JI rr
•

-

~

(BOO) 423-0320
Outside (800) 482-DATA

C.OA. INTERNATIONAL SOFTWARE CORP.
(818) 986-3233

Telex : 215666

DIST. WANTED

Convert What You Have
To What You Want I

7101 N. '"-. ' .. 200, ....., ..... lIn2All ulb fw t.d.MeI ............. 1Iu:\

Ll

w.-:,.!.sp,J!!.~m Ad number 407 A
~!p~~n!:,: :::::,::"R~~:~:U:!:~~I:" :Ul~~":::'I:;tf~.~lr C]
So.un:ba'1. fDr\·I5AD'JI ..... tCIt4.

1""r cb"ttfor A.m.rinlll.lp~ ...

As available only! Very limited quantity.
Importa nt :
Always cal l to
check ava il abi l itv before
order ing.

S 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

days. Mav be new

known not

di ng on avail.
Exch/
Outright
Repair

worki ng.

as· '

or .efurb .• dopen·

$49

$79

5159

5159

5139

$299

Batte ry Pack, 40 Watt

-

-

-

-

5" CRT (Gr n/White)

$9.95

S19

7" CAT (Amber)

$19

$49

$99

, 5" CRT. no case

-

-

$85

$49

Dou ble Density Kit·"
$79
•• I neludes board, cable, documentation & disk

S29

Drive Analog Card

$9.95

$29

$59

Orive Mechanism

-

$25

$59

Power Supply

$4.95

$24

$29

Keyboard (No endas.)

S19

-

S99

Shipping charged on all orders

.

Computer Parts Mart 415-493-5930
CA 94306
3200 Park Blvd * Palo Alto
Inquiry 403

• Multi-user Database !
• Powerful!
• Multiple Operating
System Compatibility!
• Attractive Dea ler
Pricing !
• Full Dea ler Support!
Dataflex

T o fix yourself, Guara nt eed for 30

or for parts.
Complete. but

Main Board Exec.

Main Board

Inquiry 118

Inquiry 170

OUTIIDI TlIII, DIDIlI OILY. (AU 1-100-426-5110.

Osborne

3535 Ro undbo !1 om Rd . Cinli ., OH 45244

600 N McClurg Ct. Sle. 309A
Chicago, Illinois 60611

D PC'S LIMITED

Inquiry 278

S 65.00
Moth,rbooni (256K RAM space,
RAM not included)
280.00
Color GlIlphic MilpttT
150.00
F/appy D~k Driver ControUer CAni
75.00
Ptotter (4 colors)
495.00
Computer (2 DO Drivers, Color GlIlphic MilpttT,
256K RAM 0Ist, Ktybooni ,nd /35 Wfuwer Supply) 1,500.00
Ktybooni
100.00

HOFFMAN INT'L

Call for prices on other Macintosh products.

Calilorn ia

I.B.M. Compatible

CAll NOW (312) 280-7610
Tetex 280208 HFFf.itN tNT eGO

512K
$1995

~

thinking about allY 01 her programs
worrying aboul custom programming
saving time and money
being your own MASTER

0Ist

APPLE Compatible
Z 80 CAni
411.00
80 Column CAni
50.00
I.e. Tesler
125.00
1lz1 Wril" CAni
299.00
GlIlphic Ilzd CAni (includes glllphic proglllm)
220.00
Prom 8200 ProglllmmtT (Fast UnivelSlll Type
Eprom & Prom Proglllmmer)
IiJr Eprom: 2716-27512; 2516·25512; (No MilpttT Needed)
IiJr Prom: 63rr, }lSu, 14Srr, 18Srr, 24Srr, 28Srr,
82Srr, 87Srr,
Include RS232 Interfuce
IC's AlJQil,ble

1M

I

Inquiry 74

Inquiry 217

Macintosh

IS

a trademark o f Data Access

Dealer Inquiries Invited

PAL, EPROM
PROGRAMMERS
&UV ERASERS
FROM $49.95

LOGICAL DEVICES INC.

'WIuae, ReIi.a.~""t a;u£
e~g~

Uo/-~J~
SEE OUR AD ON PAGE 328

ILloJ6NcJnU
CAll (805) 658-7466 or 658-7467
For FAST Delivery

II

Inquiry 140

::E:

24000 Telegraph Road
Southfield. Mlclllgan 48034 USA
(3 13/ 352-23 45

Inquiry 82

ORDER TOLL FREE

1·800·EEl.·PROM
(1-800-33 1-7766)

Inqulry)15

Announcing 4 New Collector Edition

BYTE COVERS
The 4 Byte cOl'ers shown below are the newest additions to the Collector Edition
Byte CoYer series. Each full color print is 11" x 14", including a IVi' border, and is
part of an edition strictly limited to 1,000 prinl~ . Each print is a faithful reproduction
of the original Byte painting, printed on museum quality acid free paper, and is
personally inspected, signed and numbered by the artist, RoberlTInlley ACertificate of
Authenticity accompanies each print.

#25

Computers and tllC Handicapped

#27

#26

$30

The Keys to Education

postage & handling $3.00 (Overseas $8.00)

TOTAL $ _ __

Collector Edition Prinl~ are carefully packaged flat to avoid bending, and are
shipped firsl class within one week of receipt of order. The price of each print is
$30. All 4 prints are available for only $100.
Other Collector Edition Byte COI'ers arc also available from Robert TInney
Graphics. For a color brochure, or to order one or more of the prinl~ shown,
please check the appropriate box in the coupon below.

$30

Graduation Memories

#28

Simulation

$30

$30

STATIC RAMS
2101
2102
2102l-4
21D2l-2
2111
2112
2114
2114-25
2114l-4
2114L-3
2114l-2
2147
5101
TM14044-4
TII14044-3
TII14044-2
II K4 118
TMM2018-20
TMM2018-15
TM.2018-10
H1I6116-4
H1I8116-3
HII8116-2
HII6116lP-4
HM6116lp·3
HII6118lP-2
Z·6132
HM8284p·15
HM8284lP-15
HII8264lP-12

256,4
IK, I
IK, I
IK, I
25814
258,4
1K,4
IK 14
IK 14
IK 14
IK,4
4K, I
256,4
4K, I
4K 11
4K, I
IK,8
2K 18
2K 1 8
2K 1 6
2K 16
2K,8
2K 18
2K 11
2K 18
2K,8
4K 18
8K 1 8
IK 11
IK 18

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..

clloa

clloa
clloa
CMOS
clloa
clloa
clloa
CMOS
CMoa
clloa

UO
.78
.88
1.28
.2.28
2.29
.89
1.10
1.20
1.30
1.40
3.85
3.90
2.85
3.45
3.85
1.85
2.49
2.98
4.49
2.48
2.88
5.48
2.98
3.48
8.48
2U5
7.86
1.85
10.85

DYNAMIC RAMS
4K , I
4K, I
4K, I
IK 1 1
8K, I
16K 1 1
18K 1 1
18K 11
18K, I
84K, I
64K, I
84K 11
258, I
256 , I

250 ..
300..
300 ..
200 ..
250 ..
200 ..
150..
120..
150..
250..
200 ..
150..
200 ..
150..

5,
6,
5,
5.

1.45
1.95
U5
.48
.48
.79
.88
1.48
U5
1.50
1.75
2.00
7.85
1.95

EPROMS
1702
2708
2758
2716
2718·1
TII12518
Tlla2716
TII12532
2732
2732 A-4
2732 A-35
2732 A
2732 A-2
2764
2784-25
2764-20
T1I12664
IICM88784
IICM88718
27121-45
27128·30
27121·26
27268·26

256 11
IK, I
IK,8
2K,8
2K 18
2K 18
2K 18
4K,8
4K, I
4K,8
4K 1 8
4K 18
4K 11
IK 18
IK 11
IK, I
8K 18
8K,8
8K,8
18K , 8
16K, I
18K,8
32K,8

I ..
450 ..
450 ..
450 ..
350 ..
450 ..
450 ..
450 ..
450 ..
450 ..
350..
250..
200 ..
450 ..
250 ..
200 ..
460 ..
450..
350..
250..
300..
260..
260 ..

5,

5,·
5.

6,
5.
2"
2"
2"
2"
5.
5,
5.
5,
5,
5,
5,
5,
5,
14,

U5
2.48
5.90
2.95
3.85
U5
8.85
3.95
U5
3.i5
3.85
5.95
8.85
4.25
4.85
7.85
U5
l7.i5
19.86
1.86
9.85
IU5
2U6

74Laoo
74LaOI
74La02
74LS03
mS04
ma05
maol
ma08
mSlO
74Ull
74L112
74L113
74U14
74LS16
74LS20
74LS21
74L122
74L12B
74U27
74L121
HU30
HU32
HLS33
74L137
74LI3I
74LUO
74U42
74U47
74U41
74LU8
74LI51
74L164
74L155
74L163
74L173
74L174
HU75
74U78
74U78
ml83
74LS15
74LS86
7m80
HU81
74U82
HU83
74LI85
74LS86
mSl07
74LSl08
74L1ll2
74LS113
74L1ll4
74UI22
74LSl23
HLS124

.23
.24
.24
.24
.23
.24
.27
.21
.24
.34
.34
.44

.61

.34
.24
.21
.24
.21

.21

.34
.24
.28
.54
.34
.34
.24

.41

.74
.74
.74
.24

.21
.21

1.20
.38
.34
.31
.31
.41
.58
.68
.38
.64

.11

.54
.54
.74
.88
.38
.31
.31
.31
.38
.44
.78
2.15

74U125
74LS126
74LS132
74U133
74U136
74U137
74U131
74U)38
7USl45
74U147
74U141
74U161
HU153
HU164
HUm
7USl56 ·
74UI67
74LS161
74U160
HU161
74LS162
74U163
74LS164
7USl85
HU166
74LS161
74LS168
74LS170
HU173
74L1174
74L1176
74L1181
74L1118
HU180
HLS181
7US182
74L1U3
HU184
HU185
HLS18S
Hum
74L1221
74U240
74LS241
HU242
HLS243
HU244
74L1245
HLI247
7USU6
74U249
74U251
74U253
74U267
7US261
HU259

.41

.41
.61
.61
.31

.81

.54
.64
1.15
2.45
1.30
.64
.54
1.15
.68
.68
.64
.51
.61
.84
.61
.64
.68
.84
1.80
1.70
1.70
1.45
.61
.64
.54
2.10
UO
.11

.11
.78
.78

.11
.88
.78
.78

.11
.94
.88
.88
.88
1.25
1.45
.74

.81
.88
.58
.58
.58
.51
2.70

74U260
74um
74L1273
74L1276
74Lm8
74LUlO
74LUl3
74LIUO
74Lam
74Lam
74LaUl
74LI2U
74U323
74um
74L1362
74U363
HU363
74L1364
HL1365
HU316
HLI387
74L1361
74U373
74LSm
74L1377
74L1378
74L1378
74LI3I5
74L1316
HLI380
HLI383
HLI385
HLS388
74LU24
74LaW
74LU80
mlS24
74U640
74U845
HLS661
74L1688
74LS670
74U674
74L1682
74L1883
74LS684
74LS685
74L1688
74L1689
74U783
81LS85
81LS86
81LS87
81LS88
2m2521
26LS266Q

.61
.54
1.45
3.30
.41
1.85
.68

.11
.11

.91
.81
1.70
3.45
1.70
1.25
1.25
1.30
1.80
.48

.41

.44
.44
1.35
1.35
1.35
1.13
1.30
1.15
.44
1.15
1.15
1.15
1.45
2.90
.36
1.90
3.95
2.15
2.16
1.85
1.85
1.45
8.80
3.16
3.15
3.15
3.15
2.35
3.15
23.96
1.46
1.45
1.45
1.46
2.75
4.20

We will try to BEAT
All Competitor's Prices

CALL for Quote!
DISC CONTROLLERS
1891
1771
1791
1783
1795
1797
2143
2791
2783

... ..... . Uo
. . . . .... IUD
. ... ... . 2UO
..... . .. 22.80
.... .. . . 22.80
. .. ..... 22.80
..... ... 6.80
... .. . .. 3UO
. . . .. ... 31.90

2795 . .... .. .
2797 .... . ...
8843 . ... . ...
8272 . . .. .. ..
1188876 ..... .
1188877 . ....•
MC3470 .. . ...
UP0785 . ... ..

3UO
38.90
33.80
18.80
22.90
22.90
UO
IUD

CRT CONTROLLERS
6845 ........
8847 .. . . . . . .
68047 ... . . ..
88846 • . .. . ..
7220 .... . ..
8276 . . . . ....

11.90
10.90
23.90
11.90
38.90
28.90

CRT5027 ...... 18.90
CRT6037 ... ... 28.90
OPI350 ... . ... 38.90
H048505 .. . . . 11 .90
IICI372 .. . ... . 8.90
T1I89918A .. . . 36.90

UV ERASERS
QUV·T8/1

$49.95

ECONOMY Model

6500

6500 A

6502
6504
6505
6507
6520
6522
6532
6545
6551

4.90
6.90
8.90
9.90
4030
4.90
9.90
9.90
9.90

6502A .........
652oA .. . .. . . ..
6522A . . ... . ...
65m .... .. . ..
6545A . . . ......
6551A . .. . .. . ..

5.90
5.90
9.90
10.90
12.90
10.90

6500 B
65028 ... . ..... 7.90

6800
68Boo

1 MHz
6800
6802 ... .. ....
8803 .. , ......
8808
8809E ... . .....
6809 ... , .....
6810 .... , ' , ..
6820
" ' , .. ,
8621 ... , ,. ,
6828 .... .....
6840
6843 · :: : :: : ::
6844 ...... . ..
6845 ., ...... .
8847 · . . . , . . . .
6850 ..... ....
6852 ..... . ,
6860 ... ......
6862 · . . . . . . .
8875 · . . . . . . .
8880 .... .....
8883

..

..

.

.

2.90
7.90
17.90
12.90
8.90
8.90
2.90
4.30
2.90
13.90
11.90
33.90
24.90
11 .90
10.90
2.90
5.90
7.90
10.90
6.90
1.90
21.90

2 MHz

.

68B00 . . . . . . .
68802 ... .. ,
68809 , .. .....
88809E . . , . . . .
88810
68821 .. ..... ,
66840 ...... ..
68846 ' . . . . . . .
66B60 ....... .

9.90
11.90
11.90
11.90
6.90
5.90
18.90
18.90
6.90

..

68000
66000-6 ... . . . . 34.90
68047 . .. . .... 23.90
68488 ...... .. ·18.90
68652 ........ 14.90
68661 ...... .. 8.90
68764 ..... .. . 17.85
68786 ... .. .. . 19.95

8000
8263 . . . . . . . . ..
1263-5 . . . . • . . .
8266 . . . .. . •.. .
8255-5 .. ... ...
8267 .. . . . . ....
8257-6 .. . ... ..
1269 . . .. . . . . ..
1268-6 ... . . .. .
8271 ...... . ...
1272 . ........ .
8274 .. . .. . . . ..
8276 . ... .. ....
8278 . . . . . . . . . .
8278-6 . . . . . . . .
8262. . . . . . . . ..
8213 . . . . . . . . . .
2.90 8284. . . . . . . . . .
8.90 8288. . . . . • . . . .
7.90 8287. . . . . . . . ..
6.90 8288 ... .. . .. . .
28.90 8288 . .. .......
36.90 8282 ..........

8031 . . ...... . 14.80
8035 . . .... .. . 5.90
8039 .. .. . . . .. 6.80
INS-8060 ..... . 18.90
INS-8D73 . . .. . . 29.90
806oA . . . . . . . .. 3.90
8085 ........ . UO
8086A-2 .. . . . .. 1UO
6088 ......... 24.90
8087·316 MHd .. 124.96
8087·2 1811Hd . . 199.96
8086 ......... 19.90
8089 .... . .... 59.90

8100
8131
8155 .. . ... . ..
8166·2. . . . . . ..
8166 ... . .....
8185 . .. . .....
8185-2 . . . .....

8.80
7.80
4.45
UO
7.80
UO
6.80
6.80
6UO
19.90
28.80
28.90
8.80
7.90
6.46
6.45
4.90
6.46
8.45
12.80
44.90
12.90

8300

8200

8303
8304
8307
8301
8310

2.90
1.80
UO
2.90
UO
6311 . .•....... 3.90

8202 .. . .. . . . . 23.90
8203 ...... . .. 38.80
8206
UO
8212
1.76
8214
3.76
8216
1.75
8224
2.20
8226
1.76 8741
8228 .. . . .•... 3.46 8748
6237 ..... . . .. 12.90 8749
1237-6 . . . . . . .. IUD 8m
8236 .. .. .... . 4.46
8243 . .. . .... . 4.46
8260 ... . ..... UO
8261 .... . .... 3.90
825IA
. 4.45

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

8700

80000

Z-80
Z·SO
180·CPU ..... . .
ZBD-CTC ...... .
Zlo-oART . . .. . .
16o-oIlA ... . .. .
18o-P10 ...... .
Z80-S10/o . . .. .
zao-SIO/1 ..... .
ZBD-SIO/2 ..... .
Z60-S10/9 ..... .

Z·80A

1.86
1.86
8.95
7.95
1.95
8.95

ZBDA-OIIA .... . .
180A-PI0 • . . ... .
ZIOA-Slo/o .. . . .
Z8oA·SI0/1 .... .
18oA·SI0/2 . . .. .
180A-S10/9 . ... .

m

Z-80 B

8.95 1808-CPU . .. . . .
za08·CTC . . . . . .
1808·PID . ... ..
za08·0ART . . . ..
Z808 810/0 ... .
Z80 S1 0/2 . .. ..

8.86
18.96
28.96
28.95

PlI'lliel Printer ClI'd .. . .. . . . 49.95
80-Col. cud lor AppI811+... 149.95
80-Col. cud lor Apple lie ... 129.95
DoklY 80-Column lor lie . .... 69.95
Slrlll Clrd (communlcltlon) . . . 69.95
Clock Cllendll' Clrd . ... . .... 79.95
CoDling Fin .. . ... .. .. .... 38.95
Power Supply . . .. . .... ... . 69.95
Joystick .. . .. . ... ....... . 29.95
Joysllck Adlpter Apple lie .... 14.9!:
RF Modulltor ... ...... .. .. 13.9!:
Disk Drive Full Height .. . . . 169.9!:
Disk DrlveYz Height . ... . .. 169 .9E
Controller Clrd ............ 49.9!:
Apple Plddill ..... . . . , . . . . 5.9E
16K Clrd ............... . 39.9!
16K Blre Board .... .. ..... 13.9!
Extend-A-Slot .......... . . . 34.9!
Piddle Adlpple ... ........ . 29.9!
Kalil Touch Pld . . .. . .... . . 99.0(
Mlglc Touch Pld w/JoYllick. .. 79. 9!
Keytronlc Keyboard .. .. . .. . 219.0(
Apple Keyboard (Taiwan) . • 149.9!

INNOVATORS IN MICRO·COMPUTER TECHNOLOC

VI EWMAX·80

149. 9

The right BO-column card foryoL
Apple 11+
•
•
•
•

Soft video switch
Built-in inverse video
Shift key support
2 year parts & labor warrant

~FORTRON CORPORATION

~ 3797 YALE WAY, FREMONT, CA 94538

INFORMATION & CALIF. RES. [415] 490-8171

.
FOR YOUR IBM PC, XT, AT OR COMPATIBLES
POWER SUPPLIES

. #FC-130 40
130 Watt power supply for
PC/XT

For PC/AT

-

PRICE:
please call

#FC 5192, 200 WAns
• +5V1I9.8A, + I2V17.3A
- 5V1IA, - 12V1IA
• 110/230 VAC Switchable
• Come with 4 Drives Connector
• @1) Pending

'"-,

FC 330 Hard Disk
Controller
• Up to 2 Hard
Disk Drives
• Fully Buffered
110 Bus
• Built-in ECC

89. 00

119.00
(64K on Board)

MONITORS

FC 930 RS232CI
Printer
Controller
• Programmable to
9600 baud
• Fully Centronics
compatible

KEYBOARD
#FC-427

109. 00

• IBM PCIXT compatible
• 20 million Time Life Cycle
• Light on NUM and Caps Lock
Keys

175.00
#FC-630 A-2

#FC-630

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

FC 530
Monochrome
Controller
w/Printer port
• 8 x 25 Screen
• 9 x 14 Character Box
• 7 x 9 Character
• TTL level of output

219. 00

FC 830 512K
Memory Exp. Card
• Exp. to 512K
• Addressable on any
64K boundary

~

[Assembled & Fully Tested in USA 1

IBM PC, XT ADD-ON CARDS
FC 230 Floppy
Disk Controller
• Drives 4 X 5V." FDD
• IBM fully
compatible
• w/cable

[800] 821-9771

only

Splease
call

• IBM® PC/AT identical dimension
• Heavy duty metal frame & front
plastic panel
• Completed hardware and accessories
• Use our power supply FC-5192

•

5900

COMPUTER CHASSIS

#FC 630 A-T

ORDER TOLL FREE:

140 W.(MAX)
POWER SWITCHER
#FC 135-40

• Good for Faraday, DTC
Megaboard, and other PC/XT
compatibles
• Back side on-off switch
• Use cabinet FC 630
• 110/230 VAC convertible

• ONE YEAR WARRANTY

Power Supply Professional

99. 00
• Rear side on ~off 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

• To 9600 Baud
• Battery Back-up

•
•
•
•

720 x 348 Graphic mode
Can run Lotus 1-2-3
64K Graphic Display memory
Monitor & printer interface

~~~:~i t~~ ~ ~-- :~ ~-:
___

159.°0
FC 940 RS232CI
REAL TIME
CLOCK

Monochrome/Graphic with
Printer Port. CT-6040
• 80 x 25 Text mode

",1..1

199. 00

Color/Graphic with Printer
Port CT-6020

Please
Call
For
Catalogue

•
•
•
•
•

RGB color port
Printer port
Light pen interface
320 x 200 Line Graphic mode
80 x 25 Text mode

179. 00

99. 00
Monochrome: 109.00
• 12" non-glare
• TTL level
• Hi-resolution 1000 lines, center
800 lines, corner
• 2000 characters (5 x 7 dots,
80 x 25)

Color: 439. 00
14" Hi-contrast CRT
0.39" mm dot pitch
RGB TTL level
2000 character (5 X 7 dots,
80 x 25)
• Resolution 640 dots
•
•
•
•

9 pin D type to 25 pin D type for PC AT . . _.. 29. 00
• Floppy Drive Cable . ... . ........... ... .... . 7. 80
I) J • Printer cable 25 pin D type to Centronics . . .. 19.DD
. - ' .... _ . RS232 to RS232 Cable ...... . . . . . . _... . ... _21.00
1, -

•

,

Inquiry 151 for End-Users. Inquiry 152 for DEALERS ONLY.

4164 (64K DRAM) . . 1300 / 9 pa.
100 pes. &: up .. ... ... 100/ .0.
41256 (256 DRAMS). .. 5"/00.
2764 EPROM ..
. 4"/ 00.

8237 A-5 ..
82S4A .. .

8264C ..
74LS245

.. ... 650/ ea.
... 290 /ea.
.. .. .. lOll/ea.

. ... ()85/oo.

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

.
qua y
t3MopsaveOI~t
Diskettes

4164
128K
41256

5%"
5%"

Mini-Tester Monitors

..

I

7 Most Important RS-232 Lines

5 'NGLESIUE

UOIJBt EOE NS IH

SOLO IN BOXES OF TEN ONLY

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 .
Satislaction guaranteed . ORDER NOW!
New low price of $34.95. 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.

3'12" 3M diskettes are also available
tremendous selection of software
books, accessories Bnd supplies

CDC DRIVES
80287 FOR AT .
8087 Math Coproc;c s sor .
AT TURBO KITS
10mb 1/2 Winchester .
AT -20 mb Hi Speed
EPSON FX-100 .
COLOR CARDS
HAVES 1200B .
AT 360K 1/2 Height

uPT050%
_

OFF !

Software/or-IBMPe-

dBase 11\ .
. 349
Framework .
. 349
Home Accl. Plus .. 85
~
w/Ullrafile .. 169

Multimale
Symphony .. ..
Words tar 2000
Words
Pro Pac

I.,

. 269
. 429
.299
.259

" SOYE SOFTW"R£ "Y"ltolllU IN OTHER FORN"T S. CUt FOR "Y"lt"Sl t IlT "ND PRICE.

Minimum I hlpplnllind hlndllng 12.00. Cllllorn l. IlIldlnl. ,dd 15 % 1I1.; i;• .
P,iel. ' "bllct 10 chlngl w ithout noti ci . W,ltl 101 OUI tr . . uhlog.

P.

o. eox

18720. SAN DIEGO, CALIFORNIA 92118

6J9-283-5488

~

800-854-J555

Inquiry 46

Inquiry 13

Inquiry 29

FREE LOP PRINTER
VIVITAR TRANSTAR 120
RETAILS FOR $599. 00

MSDOS/CPM86

EAGLE PC-2 FEATURES:
o

B&B
!!!!!r,~!!!~!
P.O. Box 1008B,OTIAWA, IL 61350

ABC data products

SALES EXT. S01
Vendor Line

813-948-3193

12B Kb RAM expandable

to 512Kb
0(2) 320Kb Floppy Disks
o Monochrome Monitor
o Eagle Writer, Eaglecalc
MS-DOS, CP/M-B6
o One Year Warranty

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.
o 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.
o 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 .
o Price $99 . 3~-day money back guarantee.

o

Real-Time Multitasking Executive
•
•
•
•
•

No royalties
Source code included
Fault free operation
Ideal for process control
Timing control provided
• Low interrupt overhead
• Inter-task messages

I-

IBM PC DOS

AMX for 8080
8086
6809
68000

CAMPBELL SERVICES, INC.
21700 Northwestern Hwy. , Suite 1070
Southfield, MI 48075
(313) 559-5955 TOil-free: (800) 521-9314

I

NEW liD BUS

• Password Protected Subdirectories
• Hides files-makes files Read-Only
• Runs on any PC or compatible
with Hard Disk under DOS 2.0 or
Higherto use -

PROTECTO
22292 N. Pepper Rd .. Barrington, IL b0010

312/382-5244
w" L()I'f ' 0111' ('IIS/f)/I/('I'S

FOR DATA ACQUISITtON & CONTROL

The Local Applications Bus,
LAB 40, is a versatile computer
to peripheral interface and a
product development system. It
is optimized for connecting
directly to micro-processor compatible I.C.s & hybrids. Applications: data acquisition, robotics,
instrumentation, control, conventional peripherals. Capabilities: access up to
64 sixteen bit ports, 8 interrupts, DMA speeds.
more. Presently available Appli cations modules
include 8 & 12 bit high speed ND w/ programmabie gain. Prices for the LAB 40 developers
kit tcircuit, software & manual) start at $200.

Password Enabled Boot-up
For IBM PC or PC/XT
Optional Hard-Disk-Only Boot.
Invulnerable I $129.95

PC RESET/QUICKON
• 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
MICROSYSTEMS
CoNSULTANTS
(718) 667-1019

Inquiry 316

(604) 734 -2796

=tr: 206-1847W. Broadway. vancouver, B.C.• Ca~:I~:: 04~~~~

Inquiry 202

Inquiry 71

•
•
•
•

950
950
1600

::II: KADAK Products Ltd.

, NEW LOCKIT II

This Heovy DUly Business Prinler
include s downloodable characters .
Bit image graphics. near letter
quality
136·250
columns .
plus
multiple pin tractor for smooth error
free paper feed. List $899 . Sale $249.
(Add $17.50 Shipping)

$ 800 US

Manuaitspecityplocessorl75

IZ

Inquiry 146

Inquiry 290

CP/M-80

• Resource Manager
• Buffer Manager
• Integer Math library

800-624-2001
7'6-325-5530
OFFICE EOUIPMENT BROKERS
215 ALEXANDER STREET
ROCHESTER, NEW VORK '4607

• DOS Rle Access :

Options :

List:$3,495_ oo SALE $1418. 00 *

E><SEb...

• Language Interfaces :
C
Pascal
PUM Fortran

( omputer(I(§ritlnuum

16 Flagg Place
Suite 102B
S.I., NY 10304

75 Southgate Ave . SUit e 6

Daly C,ty. CA 94015
I

(415) 755·1978

C. ITOH
8510
1550 ..
Al0·30 .
All Other Models ..

.. . . . 294
.... 435
. .. . 466
CALL

EPSON
All Models..

.. CALL

586-20 Multiuser.
.... 5332
All Other Models... . ...... CALL

APPLE

• Auto Dial
• 1200 Baud

• Auto Answer
• External

JUKI

lie W/ 64K/ l Drive . .
. 858
lie Professional. ...... . ... 1430
Ilc And Macintosh .
. .. CALL

IBM

6100 .................... 385
All Other Model s.
. .... CALL

NEC

HAYES SMARTMODEM 1200BIIBM-INTERNAL $334

PC W/ 256K/ 2 Drives . . . . . 1772
XT And AT ............... CALL

ZENITH

3550 .
. . 1067
8850 .............. •. .. . 1505
All Other Models. .
. .... CALL

OKIOATA
All Models ..

. ... CALL

PANASONIC
1090 .
. ... 186
1091 .................... 262
1092
... 348
All Other Models. .
. . CALL

Six Pac Plus...
Mega Plus II.
All Other Types ..

SILVER-REEO

Color Card ................ 144
All Other Types . . .
. . .. CALL

HERCULES

EXP 400. . . . . . . . . . . . . .
. 234
EXP 500 ............... . .. 278
All Other Model s..
. .. CALL

All Type s. . .

STAR MICRONICS

ORANGE MICRO

Al l Models............. . . CALL

TOSHIBA
P1340 ............ . ...... 548
P351 ................... 1172
All Other Model s.......... CALL
TRACTORS , SHEET FEEDERS .
AND PRINTER SUPPLIES
AVAILABLE FOR MOST ALL
PRINTERS

.. 255
..... 255
.. CALL

MICROTEK
. ......... CALL

Grappler + .
Buffered Grappler + .
All Other Types . . .

All Models ...

ALTOS
AI II. .
AI It I. .

PARADISE
Multi Display Card .... ..... . 285
Modular Graphics Card ...... 258
All Other Types ........... CALL

QUAORAM
Quadboard W/ 64K . . . ....... 260
Quad 512+ W/ 64K .
. .... 225
All Other Types . . . ........ CALL

STB

.. 768
.... 594

AMPEX
210G . . . . . . . . . . . . • . . .. .. 373
230G . . .... . .. .. . . •. . . . . . 461

HAZELTINE
All Models .. .

. . 71
. .. . 137
. . CALL

..... . CALL

OVT 101G.. .
OVT 102G . .
All Other Models. .

. 305
. . 428
. .... CALL

•
•
•
•
•
•
•

IOMEGA
Micro Sci
Rodi ne
Seagate
Tandon
Teac
Matsushita

LOW PRiCES.,., . . . •. . . .. CALL

All Models............... CALL

VISUAL
Viewpoint 60 ..
All Other Models.

.... . 439
... CALL

WYSE
. . . 458
WY 50 ..
WY 75........ ..... . .
Al l Other Models...

310A-Amber .
.. 142
Color 300. .
. . . ......... 208
Color 500 . .
. ... . 303
All Other Models... . . . . . .. CALL

PRINCETON
MAX 12-Ambe r..
. ... 169
HX 12-Color..
. ... 469
All Other Models .. .. ... . . . CALL

QUAORAM
Amberchrome-Amber ........ 158
All Other Models.......... CALL

NOVATION

PC 212AS/ IBM Internal. ..... 252
212A/ IBM External. .

Alpha Omega
Apple
Cog ita
Gamma
Hitachi
IBM
Mitsubishi

TELEVIOEO

ANCHOR

QUBIE

•
•
•
•
•
•
•

QUME

Volsmodem / External . . ...... 48
Volksmodem 12/ External. ... 184
Novation Cat/External.... . .. 142
Apple Cat II / External. ....... 192
Smartcatl External ..... ..... 384
Smartcat + / Macintosh...... 307
Smartcat + f PC Internal. .... 309
Smartcat + / PC External. .... 318
All Other Models.. ........ CALL

FLOPPY AND HARD DRIVES
FOR ALL APPLE , IBM AND
COMPATIBLES

... CALL

4164 Ram Chips 64K..
. 17
8087 Coprocessor Chip ..... 139

DISKETTES
Maxell MDl (Oty 50) . . ....... 74
Maxell MD2 (Qty 50)......... 94
Verbatim SS/ DD (Oty 50) .. . ... 80
Verbatim DS / DD (Oty 50) .. ... 109
Bul k, IBM -AT , Maci ntosh,

•
•
•
•
•
•
•
•

Power Su rge 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 Clea ning Kits
Printer And Other Stands

TAXAN
420-Color.
.. . .. . . .. 395
440-Color .
. .... 545
All Other Models .
' " CALL

ZENITH
ZV M 122-Amber .
...... 85
ZV M 123-Green . ............ 85
All Other Models.
... CALL

----- ---- - - ----- --- -----------------...-- · .-- -------------------..
~

••
•~

I

I

I

I

I

•••
•

• •
•
;
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•• ~
-~---• ••
•
•
••
••
I

•
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Wire Wrap Area
To facilitate special custom
applications!
Triple-tested, fully
socketed and assembled
with IC's.
Includes highest quality PC board
with gold plating, silk screen ,
solder mask

MEGA-BOARDN -

XT

o BARE BOARD KIT ..... . '.. . ... $
o ASSEMBLED AND TESTED
o
o

o
o

99.95'

SOCKET KIT .......... .. . . . $199.95
(LESS IC'S)(FULLY SOCKETED)
ASSEMBLED AND TESTEDCOMPLETE .... ...... .... . $499.95
(INCLUDES USERS MANUAL
AND MEGA-BIOS ROM)
USERS MANUAL WITH THEORY OF
OPERATION, SCHEMATICS, BLOCK
DIAGRAM, APPLICATION
NOTES . . . . . . . . . . . . . .. ...... $ 19.95
MEGA-BIOS'· ROM (2764) FULLY XT
COMPATIBLE, MS-DOS,
PC DOS . ... ............ . ... $ 29.95
HARD TO GET PARTS . . . . . . . . . . .. CALL

FREE!

Displaytel'"
Exclusive.
Our Commitment to
Microcomputer
Education!

BYTE· JULY 1985

l~m~ ~1

FREE

Intel 8088
Data Book with each
Mega-Board™ Order!

'IBM and IBM PC are trademarks of International Business Machines
438

~~1214-991-16441

© 1984 Display Telecommunications Corporation
Inquiry 128

LIFETIME WARRANTYI

~~;D

1

S105 ~~~" SSDD

DIy. 20

1;I-UI:aJ wFLlP'NFllEI5
10 DISKETIES.

•
I~II. Thru 5/30/85)
These are factory-fresh 3M disketles packed in boxes 01 10 with
Tyvek sleeves. reinlorced hubs. identilication labels and write-

prote5tJ:~icRO_DISKETTES_SS_13S 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 I

DISK WORLD!, Inc.

Suite 4806 . 30 East Huron Street . Chicago . lIIinos 60611

SV,' SSDD-96TPI _ $1.46 ea.
S%' DSDD-96TPI _ $1.75 ea.
PACKED IN CARDBOARD CASESI
BASF OUALIMETRIC DISKETTES have a LIFETIME WARRANTY with Tyvek sleeves, reinlorce d hubs, user identification
labels and write-protect tabs.
.
SOFT SECTOR ONLY! MINIMUM ORDER: 20 DISKETTES
BASF 3.S· MICRO-FLOPPIES
BASF SWHIGH DENSITY
FOR IBM PC-AT
SSDD-13S TPI - $2.50 ea.
DSDD-HD _ $4.91 ea.
FOR ORDERS ONLY:
INFORMATtON &
1-800-621-6827
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 QUANTITIESI

DISK Information Processing -:
WORLD! Med,a
AuthorIzed Reseller

1200/ 300 Baud
Avatex Modem
$189.95 ea.

___ Avatex Modem
$59.95 ea.

Avalex Modems have everything. They're inexpensive . Hayes-compatible , Auto Dial. Auto An swer and

high quality (backed by a one-year warranty) .
Best of all , our combination includes a One-Year FREE
subscription to MCI MAIL and special communications
software for placing TOLL -FREE orders with DISK
WORLD!.
Orders received via MCI MAIL are shipped within
24-hours (subject to product availability).
(Cables are net included .)
FOR ORDERS ONLY:
INFORMATION &
1-800-621-6827
INQUIRIES:
1-312-944-2788
(In Illinois: 1-312-944-2788)
HOURS: 8AM-SPM Central Time. Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON TH
AND QUANTITIES!

MINIMUM TOTAL ORDER : $35.0C

FOR ORDERS ONLY:

1-800-621-6827

S1 15ea-

5'1." DSDD

Diy. 50

These are poly-bagged disketles packaged with Tyvek sleeves,
reinlorced hubs, user identilication labels and write-protect labs.
NASHUA Corporation is a half-billion dOllar corporation and a
recognized leader in magnetic media.
.
SOFT SECTOR ONLYI Sold in multiples 01 SO only!
FOR ORDERS ONLY:
INFORMATION & '
1-800-621-6827
INQUIRIES:
(In Illinois: 1-312-944-2788)
1-312-944-2788
HOURS: BAM-SPM Central Time, Monday-Friday ,.
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIESI

DISK WORLD!, Inc.

Suite 4806.30 East Huron Street. Chicago, Illinos 60611

.

BASF

Shipping: SW & 3.S· DISKETTES-Add $3.00 per each 100 or
lewer disketles. Olher Items: Add shipping charges as shown In
addition to other shipping charges. Payment: VISA and MASTERCARD accepted. COO Orders: Add additional $3.00 Special Handling charge. APO, FPO , AK, HI & PR Orders: Include shipping
charg es as shown and additional S% 01 total ord er amount ~o
cover PAL and insurance. Tues: IllinOIS reSidents only. add 8 X.
sales tax.
Prices subject to change without notice.
This ad supercedes all other ads.
Not responsible lor typographical errors.

(In Illinois: 1-312-944-2788)

Diy. 50

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 I

DISK WORLD!, Inc.
Suite 4806 . 30 East Huron Street . C.hicago, IIlinos 60611

LIFETIME WARRANTYI
SOFT SECTOR ONLYI Sold in ,lTIultiples
of 50 only_ '-'.
FOR ORDERS ONLY:
INFORMATION &'
1-800-621-6827
INQUIRIES:
(In Illinois: 1-312-944-2788)
1-312-9~4-27_88
HOURS: 8AM-SPM Central Time. Monday-Friday ' .
WE WILL BEAT ANY NATIONALLV'ADVERTISED PRIC(
ON THE SAME PRODUCTS AND QUANTITIESI '

DISK WORLD!, Inc. '

-

Suite 4806.30 East Huron Street. Chic~go , IIHnos 6Q611

DISK
WORLD!

MEDtA-MATE
IN DISKETTE STORAGE
Every once in a while. someone take s the
simple and makes it elegant! This unit holds
SO S%' disketles. has grooves lor easy
stacking. inside nipples to keep disketles
Irom slipping and severa' other features. We
like it!
+ $2.00
•
ea. Shpng.

$10 95

DISKETTE 70 STORAGE: STILL A GREAT BUY.

oust _ f ree storage for 70 S%- disketles.
Six dividers included . An excellent value.

~
m

__
-

.'

ISK CADDIES

$11.95 +s~~
$1. 65

The original flip-up holder lor 10 S%'
disketles. Beige or grey only.
ea.

FOR ORDERS ONLY:

1-800-621-6827

+ 20¢ Shpn9.

tNFORMATtON &
tNQUIRIES:

(In Illinois: 1-312-944-2788)
1-312-944-2788
HOURS: 8AM-SPM Central Time. M0I10a\'- ~"oav
WE WILL BEAT
ON

PRINTER
RIBBONS:
at
extraordinary
prices!
Brand new ribbon s, manufactured to Original Equipment
Manufacturer's specilications , in housings. (Not re-inked or
spools only.)
LIFETIME WARRANTYI

Epson MX-70/80 . . $3.58 ea. + 25¢ Shpng_
Epson MX-100 _. __ $4.95 ea. + 25¢ Shpng.
Okidata Micr083.. $1.48 ea. + 25¢ Shpng.
Okidata Micro84 __ $3.66 ea. + 25¢ Shpng.
FOR ORDERS ONLY:

1-800-621-6827

INFORMATION &
INQUIRIES:

(In Illinois: 1-312-944-27B8)
1-312-944-2788
HOURS: BAM-SPM Central Time, Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIESI

DISK WORLD!, Inc.

Suite 4806 .30 East Huron Street. Chicago, lIIinos 60611

Inquiry 127

MEMOREX DISKETTE S come with
heavy, lintless paper sleeves, reinforced
hubs. wri t e· protect tab s and user 10

labels.

35'~~~Oi~kf~Ples
$2 .44

SOFTSECTOR ONLY!
f5;~I~~D~CH~T
ea. MINIMUM ORDER: 20 DISKETTES $3 .89 ea.
INFORMATION & INQUIRIES:
1-312~944-2788

HOURS: 8AM-5PM Central Time
Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIESI

DISK WORLD!, Inc.
Suite 4806.30 East Huron Street. Chicago, IIlinos 60611
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439

FREE Disk Tub With Every Order Over $20 -

Holds 60 5Y4" Disks
Shugart

Hard Disk

801R,sgiside ............. . ..... $ 349
851 R, Dbl Side . . . . . . . . . . . .
499

10Megw/cont. &pwrsupply ....... $ 995

5%" Disk Drives

Tandon

Teac

FD55A, 160K
........ .
... $ 99
95
FD55B,360K . . .... ... . .. .
FD55F, Quad Density .......... .
129
All TeaC's are Half Heights

Apple compatible Drives
Micro Sci

A-2 or A-20 Full HT . . .. ... . .... . ... $ 159
Controller . . ... . . . . . . .
60

CCU
FD525ASilmiineforilE .
. . . . $ 129
FD525C for IIc . . . . . . . . . . . . . . .
139
FD555A FullyCompatibleFull Ht ..... $ 139

Hard Disk

10 Meg w IIBM Controller . . .

Siemens

JMRS%"

. ... $ 499

SingleCabinetw/pwr .....
. S 79
DuaIThinlineCabw/pwr . .
89
Dual cabinet & Power . . . .
.....
89
All have 6 month warranty

. ... $ 129
189

Sgl.Cablnetw/pwr&fan . .. .
Dualw/pwrfor2thinlines ..
Dualw/pwr&fan .

JMRS"

---

LX-80
RX-80(120cps)
RX-80FT
We Will
RX-1oo +
Beat ALL pricing
FX-80+
FX-1oo+
LQ1500
JX-80
We are an Authorized Dealer

Okidata

Brother Dist_ by Dynax

HR15XL, 12 cps . .
. ......... $ 359
HR25, 25 cps . . . . . . . . . .
625
HR35, 36 cps . . . .
835

OKI182 .
. .................. $
OKI83A . . . . . . . . . . . . . . . . oli'S . ..
OKI84P . . . . . . . . .. ~\a'l R . . . . . .
OKI84S ..... ~~\ug'('I~\o¥-~s .... .
OKI192 ' ftl~ .. -.Nlp.: ......... ,.
OKI193
........
OKI MATE20Coior Printer . . . . . . .
Call for other Models

229
535
669
749
349
585
129

A B SWITCHBOX
Par. orSer..

......... . .. $

69

Amdek

3OOG, Hi-Res Green . . .
. ...... $
300A, Hi-Res Amber . . . . . . . .
310A, Monochrome Amber . .
300 Hi-ResColorComp.
......
500 RGB composite . . . . . .
DVM Board for Apple RGB .

TaXan

399

5114" & 8"
Power Supply & Cabinets

. .. $ 129
139

8" Disk Drives
FDD-1oo-8 sgl Side . . . . . . . . ..
FDD-2OG-8DbISide . . . . . . . . .

.. . $ 399

M2894-63, Dbl.lDbl.
M2896-63, Db1.lDbl. 1f2Ht.

TM1OG-2, 360K ..... . .............. $ 99
TM101 -4, Quad Density .......
269

Mitsubishi

379

Mitsubishi

Tandon

4851, 360K 1f2 Height ........
4853, Quad Den. 1f2 Height . . . .

... $ 279

848-1 E, Sgl Side.'/2 Ht. ...... . .
848-2E, Dbl Side, 1f2 Ht. ..... .

.. $ 229
239
279

------

Fourth Dimension

Card & Cable (For Apple) .......... $

45

Microtek

Dumpling GX (Grappler compatible) $ 75
DumpiingGXexpto64K . . . . . . . . .. 145
DumplingGX16Kw/16Kexpto64K . 160

Okidata Options

Tractorfor82&92 .... ......... .. $
Serial Interface .

Orange Micro

Grappler + ... ........
Grappler + w/16K .....

. ... $

Epson ACcessories

Epson Serial Interface . . . . . . .. . .. $
LetterWrlter NCQ Kit .. . . . . . . . . . .
LX-80orFX-80Tractor ... .. , . . . .

55
85
84
174
99
59
39

princton craphics
125
134
158
275
399
119

425ColorRGB . . ........... . .. .. $ 399
440 Ultra HI-Res . . . . . . . . . .
539

MAX12, Monochrome Amber
.. $ 169
HX12, RGB Cdlor . ........ .. ...
449
SR-12w/DoublerBoard ..
775

IBM

Monochrome Green ....
Color Hi-Res .. . .
ZVM122
ZVM123 ....

zenith

. .. 5 239
559

.. $

95
95

compaq
Portable (PC compatible) 2, 360K Drives
256K of Memory .... . .. . ..... . .. 51845
compaq + w / 10Meg . . ... . .
3300
Deskpro 1 .. . .
1640
Deskpro 2 ....
2250
Deskpro 3 ...
3900
Deskpro 4
.......•.
Call

IBM

Apple
...... . . . . .... 5 790
.. 1895
... .. ............... 899

PC 256K, 2 Drives . .
. . . 51499
XTw / 10Meg, 256K ......
. ... 2895
Additional Memory 64K . .
9
AT Standard Config. . . . . . .
Call
ATw / 20meg ..... .. ... . . ........ call
Add 550 for Configurations & Testing

Hayes
Micro Modem liE
300Baud ....... .
1200B IBM Internal
1200 .. . ... .
2400Baud .

.. . 5 169
.... . . .. ... 169
359
389
. .. . . . ..... . 629

Anchor Automation
MarkForTl ....... . .. .
Mark VI 300 Baud IBM ... .
Mar kXII, 1200Baud ......... .. .. .
Mark X, 300 Baud Stand alone ..... .
Express 1200 Baud

Password .

. ... . .. 5 299

Hercules

....... 5 149
304

ColorCard . . ... .
GraphicsCard . . .

Hard Disk

10 Meg. External w / power supply . . . 5999

paradise Systems

ALS

......... . .... 5 119
240

ZEngine
CPM3.0Card .

CCU

RF Modulator .........
. .. 5
Fanw / Surge . . . . . . . . . . . . . . . . . . .
16K Mem. Card 1 yr war .
. .. 5

9
34
45

Micro Max

View max 80, 80 col. card ... . ...... 5 1'35
Viewmax80E(FforIlE)64K . . . . . .
120

MicroSoft
Premium Soft Card liE .
Soft Card (Z80) w / 64K .

MicrOTek
Serial Interface

.. 5 369
279

.5 89

Inquiry 87

RETAIL STORES:

11976 Aviation Blvd.
Inglewood, CA 90304
16129 Hawthorne Blvd. , Suite E
Lawndale, CA 90260

MAIL ORDER:
P.O. Box 1936
Hawthorne, CA 90250

Multi-displayCard .
New Modular Card .. . .. . ....
5 Pack Multifunction . . . . . .

ouadram

QuadColorCard .
Quadlink ..... . .

Parallel .
Serial

. .5 329
.. 260
. 160
. . 5 199
. 349

AT Upgrade

64Kupgrade
64KofMem . . .59

2oons... 589

ports

............. 5

79
79

CCU

Color Graphics Card ..... . ....... 5 119

EVerex

Graphics Edge . . . . . . . . . .

U.S. Robotics

. .... . ..... 5 219

Par. & Ser. Ports w / 64K exp 384K
CloCk, Calendar, Sftwr & Manuals ... 5 160
w/384K . . .
220
8087-2 ........ 8~87:S
8087-3 ..... .
8087-6 .... .. ..... . .

. 5 329

Retail Hours:
10 a.m. - 6 p.m. Mon.-Fri.
10 a.m .. 3 p.m. Sat.
All l11erCllalldlse new we accept MC visa. WirE
TrJllsfer coo Call. Certlflea Check. PO s from
qu.ll1f1ed firms . APO accepted Shipping. MlnllllUI11
5450 first 5 poundS Tax Calltornla Res. Only add
6' ,"" ~a l es tax All returns sulJject to 15", restoCk ·
Ing cl1Jrge Advertised pnces for Mall Order only
Retail pnces sllglltly 11Igller
Pnces SulJlect to CllJnge

..

. .... 5 149
104
95

5%" DISKETTES
CCU

IBM
Monochrome Adapter . . .
. . . . . 5 219
Color Card . . . . . . . . . . . . .. .. . ... 225

APPLE EXTRAS

289
329
299
279
12
89
89

ccu Multifunction Card

Ast ReSearch

Six Pack + w / 384K .

Promodem . . .. .. ... .. ...... . .. 5
pr012ooAApplelntw/sw .... . . ..
Pro 1200B IBM Int w / sw .........
Pro Mac w / cable & sw .
No. CCable .
Alpha Disp. .... . ....... . .. .. . .
Options Proc. ...

Sgl / Dbl reinforced hub . . 511 1oofor 1oo
Dbl / Dbl reinforced hub . 13 1OOfor110
Not Bulk Packed
Sgl/Dbl .
Dbl/Dbl

Dysan

. . ... ...... 533
...... 39

1oofor300
1oofor370

Verbatim

Sgl/Dbl . . .
. ...... 526 100for240
Dbl/Dbl ..
. ......... 36 100for340
8 " Diskettes Available - Call

DISK ACCESSORIES
Verbatim

8" or 5%" Head Cleaning Kit . . . . ... 5

Flip Tub

5%" Holds 60 disks, plexig1ass . . . . . 5

9
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)

FLOPPY DISK DRIVES • Cont.

COMPUTER SYSTEMS
IBM PC, Xl, AT (Several Configurations Avaliable) ............. $GaIl
IBM PC with 10 Mb Hard Disk, 256K, 360K Disk Drive ....... 2169
IBM PC with 256K, 2-360K Disk Drives ....... ..... ... .... ..... ... 1589

AST RESEARCH
All AST Boards come with 1 year warranty
SlxPakPlul w/64K Upgradeable to 384K, Now includes a FREEl
copy of Borland's SIDEKICK (copiable) S. P, C ... ... ........ ..245
SlxPakPlul wJ384K fully populated .... .............. .. .. ............. 369
110 Plul II w~h Serial and Clock Calendar (parallel, game or
second serial port optional) .... ............. ... .. .............. .... ..127
110 Mini wISer. and Clk Calendar (Short card Xl size) ........ .135
Par.lGame/Ser. Port for any AST Board (specify board) .... ..... 35
Reach Modem w/Crosstalk XVI on short Xl card .. ... ... ....... .415
AST Preview Graphics card with parallel port. Hi,Res ....... ... 299
Advanllge w/128K (Up to 3Mb) S, P, for AT .... ................. 399
Advantage w/3Mb ........ ... ...................... ...........·..•. ....... 1675
ASH261-11 Connect PC to IBM Sys 34/36/38 ................... 699
ASH261-12 .... .. ............................. ..... .... .... ..... ........... 519
ASf.3780 ... ....... .......... ... ... ........ ........ .......... ....... .... ..... 579
Coionul 67Mb Hard Disk with 60Mb Tape Back-up (Specify
if for PC or An ....... .......................... ....... ............ .... 5695

INTEL

All Intel Boards come w~h 5 year warranty. Intel Boards are
compatible with Lotus/Symphony Bank switching Std.
Above Board PC w/UK Upgradeable to 512K ..................... 320
Above Board AT w/l28K Upgradeable to 1.6Mb .. ........ ... ... .469
8087 Math Coprocessor up to 5MHz ........ ... .. .. ... ............... 109
8087-2 Up to 8MHz .........129
80287 Up to 6MHz ...... ... 289

HAYES
Smartmodem 1200 (External) .... ............. ..... .......... ....... .SCall
Smartmodem 2400 (~xternal) .... ... ... ... ... ...... .................... 629
Smartmodem 1200B (Internal with Smartcom II) ... ..
..... 365

APPLE FLOPPY COMPATIBLE DRIVES

$449.00

10 Mb
HARD DISK

w/Controlier for IBM PC and
Compatibles.
At This Price, Supply
Is Limited .
External Enclosure Add $195.00

Apple II, 11+ , lie Compatible Drive (V:! Hight only) ... ... ..... $115
Apple IIc Compatible Drive ('12 Hight only) .. .... ......... .......... 125
Macintosh Compatible Drive .(112 Hight only) ....... ........ ........ 299

HARD DISK DRIVES
Shugart SA6D4 5Mb Seagate ST506 Compatible ..... ............. .99
Shugart SA712 10Mb 112 HI. Low Power. (Supply Limited) ... 249
MlnllCrlbe 3012 10Mb V:! High!. .. ........ .............. .. ....... ..... 27~
CMI Call for 10, 22, 33Mb Drives ............•...................... $Call
Seagite S1212 10Mb ....................................... .... .. ..... ..299
Quantum 42Mb .... ..... ..... ............. ..... .......................... .1375
Winchester Controller Same hard disk controller as used
by IBM. Please specify your drive and we will supply
with proper firmware. Firmware currenlly in stock for
over 25 different drives. Comes wilh 1 year warranty ......... 195

HARD DiSK EXPANSION
5Mb Internal w/conlroller. (for PC req. added power ............ 299
5Mb External w/controller. PS, IBM style chassis & fan ....... 419
10Mb Inlernal w/conlroller (,12 HI) wllull bezel) ................ .. .449
10Mb External w/conl., IBM style case w/PS and fan .......... 649
20, 33Mb & up drives, please call for current prices ... .... ... $Call

PC UPGRADE SPECIAL

$10
$45

00

SET OF (9) 64K RAMS

00

SET OF (9) 256K RAMS
PIGGYBACKS FOR AT
12BK RAMS .....................$5.95

TAPE CARTRIDGE BACK·UP

HERCULES
Graphics Card with Parallel port ................... ........... ... .... 305
Color Card with Parallel port..... ....... ... ... ..... .......
..... 164

EPSON
ACP has the best prices on the new Epson Plus se.ries with the
NLO option. All Epson printers have graphics· capability. We
stock the AX-loo, FX-80 +, FX-loo + , JX-80 Color, LO-15oo,
Spectrum LX-80 (Includes N.LO option) ........ ... ......... ........ SCall
Elprlnt l00cps Dot-Matrix Printer (Ser. or Par.) .... ............. 199

KEYTRONICS
KB5151 Deluxe Keyboard ............ .... ........ .... .... .......... .... 5Call
KB6150 PC Keyboard .......... ................ .. ...... ....... ...... ...... 155
ACP 5150 Cpompatible to the KB5150 ... ...... ............. ..... .... .99

QUADRAM
Quadboard w/64K Upgradeable to 384K .... ... ................ ..... 239
Quadllnk The Apple IBM Link ......... ............ ....... .............. 449
Quadchroma II 14" Hi-Res Color Monitor ..... ...... ...... ..... .... 445

Excell 4500 PC Internal wilh 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 5100) ....... .................... 1199
Excell 4500 Xl .................... .......... ............................. 1099

IBM PC HARDWARE KEY VALUES
ACP Multifuncllon 3B4K w/OK plus all the same function
and features as Ihe SixPakPlus ..................................... 160
ACP Color Card 139
ACP Monocard ....... ... .
....................... .. ...... 139
ACP FloPPV card ... ........ .. ........... ........ ............ ........... ... ..99
PC Style Chauls (IBM Style chassis) .......
................... 99
PC 130 Wilt Power SupplV (Drops right in) ....................... 119
IBM Style Monitor (Green wmL input) priced right.. .......... 119
IBM PC 2li&K RAM Card w/64K ..•... 69.95
w/256K ...... 99.95

APPLE HARDWARE KEY VALUES

TECMAR
Graphics Muler High end color graphics wlPC Paint ......... .499
Expanllon Chaull Complete expansion chassis ........ .......... 729

PRINCETON GRAPHICS
MAX-12 Amber Monitor ... ....... .. .. ......... ..... ........... ..... ...... 175
HX-12E 690X240 Color Monitor. .. ..... ...... .. .............. .. ..... ... 539
tiX-12 690X240 Color Monitor. .......... .... ... .................... ... .449
SR-12 72Ox480 Color Monitor. ......... ... .... .. .................. ..... 619
San Doubler .. ........ ........... ..... .. .. ....... ........................... 196

TAXAN
Tuan 440 Ultra Hi-Res 72OX4OO (req. Bob Board) ........ .. .... 579
SpeCial Offer Taxan 440 plus Bob Board ... ... ... ........ ...... ... .995
TUln 121 or 122 Green/Amber Monitor. ... .... ................ ... .159
TUln 416 (64Ox260 Acorn lable but a steal while ~upply lasts!)
This monitor was sold for 699. Req cable to IBM (518) ..... 299

FLOPPY DISK DRIVES
Shugart SA458 DS/DD ... ........... ........... .. .... .... ............... .. 79
Shugart SA360 3V:!" .............. .......... ......... ...... ........... ...250
IBM PC Compatible 112 High or Full SS/DD Drive ......... .... .... .49
1
Teac 56B IBM pC type DS/DD (48tpi) ........ ....... ........ 95
Tandon TM-10fJ..2 Std. Hight IBM Style DSIDD .... ....... 99

Shuglrt SA456 IBM Style DS/DD .. ......... ... .............. . 99 97
Shugart 801R 8" SS/DD Supply Limiled ........ ......... ..249 239
Shuglrt 851R 8" DS/DD Supply Limited ... .... ........... .449 435
Tandon TM-848-1E 8" SS/DD Thinline ............ ... ....... 269 259
Tlndon TM-848-2E 8" DS/DD Thinllne ...................... 369 349
Call us for your volume disk drive requirements . We are
direct importers on several name brands.
ACP maintains full tesling and alignmenl capability. II
you are having problems with your drives, give us a .call.

lIlY

2-5
92
97

Grlppler + (Most popular Printer Inlerface at new price) ....... 88
BuHered Grappler from Orange Micro ........ .... ........ ... ........ I65
Serial Grappler (Works great wllmmagewriter) ................... 119
ACP 16K BuHered Serial Card .... ............. .... .......... ........... 95
ACP 88 Column Clrd (Super in Apple II, II + ) ..................... 69
Kennllnton Syatem Saver (Preferred Apple Cooler) ............... 69
ACP Svatem Cooling Fin (Similar to sys saver) ...... ... ... .. ..... 30
Apple lie Kevboard (Replacemenl keyboard for lie) ........ .. .... 30
Apple .II/lle Power Supply (Compatible to Apple) ................. 60
Apple II, 11+, lie Dllk Conlroller (Compatible) .................... 40
ACP Parallel Intertlce (w/Cable II, 11+ , lie) ... .... ... ....... ..... .. 40
Crlchtt IIc (Speech board for IIc by Street Electronics) ....... 129
ECHO II Speech Svntheslzer (Best for II, 11+ . lie) .. .... ... .. .... 99
Tilln Rlmcard .... ...................................... ................... 199
Tilln Accelerator card ....... ............. ..... .... ..... ..... .... ........ 299
ACP Extended 80 Column w/64K (for Apple lIe) ..... ._.... ...... ..99

APPLE. IBM .GFTWA... VALUES
We stock a complete line of Apple and IBM Software titles all at
discount prices. Call our sales desk for the current low price for
your software needs. .
Flllhcaic (Super spreadsheet forme~y Visicalc APII) ... .......... 79
Werdlllr (for IBM) .. .. .. .... .. ... ... ................ ........ ...... ........ 229
Supercalc I (Closeout on original IBM version) ... .... .............. 29

5 Mb EXTERNAL
Sharp IBM Look-a-like w/controlier
for IBM PC.
Sub-System Price:
$429.00
Internal w/controlier
SUb-System Price:
$219.00

DELUXE JOYSTICK

$11.95
Compatible w/Atari
2600,
400 ,
800 ,
VIC-20/64 and Apple.
Requires optional cable
adapter. Add 11.50

APPLE DISK DRIVE

$115.00
High quality 'h high
driye for Apple II, 11+,
lie or lie. Apple lie requires optional cable
adapter. Add 110.00

~.Ll.

I I

I

TOLL FREE
--

UPS POWER SUPPLY
•• ck up Pow. r fot y OUt I.",
Appl. or Comp.Ubl.

---

UPs-PC 200 Wan.
UPS.XT425 w.llJ
UP5-AT

I-c-

I~

S277.00
455.00

W,ltS

975.00

A·B PRINTER SWITCH

f-r-

two prlnt.r. with
yourcomput"'YI,em. W,.toekoverI5dil·

An AeS'tlritcl't allow. 11M 01

DRIVE CABINETS
IBM Style Hard dllk will'! pow.r
.. upply and III'
$195.00
Oual HlIJ'd Disk w/pawar IUP & Ian
295.00
Dual 5V." Full Highl .... nlc.al moun!
" .00
DUll 5V." Full Hight horizOI'I!aI moun!
DUll 5V." Thinlln.e wlpower IUP 80 fin
Single 5V." Fun High' w/power IUP & lin 56.00
51"911 5\(0" ThInUne w/power IUP 80 III'
60.00

A8 B«ItCh(Cenl«)fllcs)

1-1-1'-f-I-

PI,nlrOlliciColor Plu.
IBM Color Clfd

f-fI-

-

1-1-,--

1-1-

1-1-

1-11-1-

I-

219.00

I

$219.00

1583100
158:1101
IS~110

I-f-I-

1583331

1583330

ISB33o«l
1583400
15B')uO
1583600
1583510
1583520

1S83621

1883600

- f- I-

-1-1-

- 1-1- 1-1- 1-1-

- 1-/-1-1- 1-1-

-t-t-1-1-

UST
ACP
zeo CPU
$200 189.95
ZIIO UnIv. CPU
200 69.95
808SCPU
200 79.95
18K CMOS RAM
111099.95
18K St.tic RAM
200 39.95
1&1< CMOS RAM
750119.95
180 PIC (0 mating)
210.9.95
U.w.r.,.' PIO
210.9.95
OploPar• . Inpul
300 \19.95
F'IoP9yConuoII"
21579.95
SASI (OMA) WINI Inllf.
25599.95
Tmc
21599.95
Opto-lMllnpol
270 I1!U5
$PST ReI.y
15069.95
OPOT ReilY
190 89.95
Aritlu'netic
375149.95

15B31110 EPROM Proor.mer
1563700 SyncJAtyne
1583711 Un;"'. SynclAtync
1583120 AEMOACS

26079.95

24569.95
2"569.95
3151.9.95

no

'SB3a30 12 Bh NO

DISC BYPASS CAPACITOR
DISC BYPASS CAPACITOR
IAONOUTHIC CAPACITOR
MONOLITHIC CAPACITOR

CORCOM EMI FILTER
8TO CORCOM 3 COI'Iducior FiI1el
UneCotdlorlbove-8lool
Line Cord 2 CondUC'Ol- 8i00i
Une Cord 3 Conductor - 6 i0oi

"..
1•• 9

.35
.95

MUFFIN FANS
Ch.r 10,000 1ft a t ock
TOI' ln J" TA-JOO Fin
NEWt $9.95
ToriI' • .68" Mutlln Fin
NEWI 12.95
'2VDC Fin
NEW) 19.95
1.49
FlngeIGulrd'ldele<!
1.49
Power Cotdl Added

IC SOCKETS
SOL.DlRTAIL

1· . .

100

-1-1-

8 PinSTI\.P S . '3
I. PinSTI\.P
.15
HI PInSTI\.P
.17
'8 Pill STI\.P
.20
20 Pin STI\.P
.28
22 Pin STI\.P
29
2. PIn STIU'
.29
2S PinSTIU'
.3SI
38 PlnST/lP
.• 5
40 PlnSTIU'
..ca
&4 Pin ST/lP
3.95
WIRf:WRAP (GOLD)
1·"
IIPInWWf3L $ .• 9
,.PinWWI3l
.82
'8PinWWf3L
.85
18 Pin WWI3L
.88
20 Pin WW/3L
.99
22PIn WWI3L 1. '9
2'PlnWWI3L 1.25
28PlnWWf3L ' .• 9
4OP'nWWI3L 1.89

-f-f-

TEXTOOLIZIF ZEAD INSERTION
18 Pin $8.75
2. Pin $7.a5
28 Pin S8.95
(W. Sloc:k All Typ.. 01 Sochll)

-t-I-

-

-1-1- 1-1-

-1-1-1-1-1-1-

-1-1- 1-1-

-

-1-1-1-1-

-f-f-

7fS1 .00
511 .00
3/1 .00
.• 5
.• 5
.• 5
.25
.69
.... , .00
.... , .00
1.69

2~3638

2NJ772

I

2N39(I.t

MCT·2
MCHi
MCT-66
MCA·255
4N26
.N27
."'28

~

.Z7

.32
.:!6
.• 2
3.25

...."
100

.S5

.n
.96
1.13
1.17
1.39

1.49

IDC TYPE

ACP NO

.

.55
1.69
.85
.65
.69

S .69
1.25
1.25
.98

.N37
.N38
TILl17
SPX33
4N2S

. 17
. 17
. 10
. 19
. '9

MnlSlz:e Aed
M;,iSlz:e G."n
M;,iSile Yellow

10119.95

5-1005T

5U5
• .15
2.75
• .15
8.50
1.25

4<IoPinWW
72 Pin ST
nPinWW

$3.25
• . 10
2.60
• .25
6. 10
8.G5

1·24
D925S (Femlle
$3. 10
DB25P{Male) .
2 .• 0
Hood Sl.25
MIG HIW S .99
OEl1S(Female)
SS.95
DEl1P(Male)
5.25
Hood SI.75
MIg HIW S .99
sa.95
OOSOS{Fema!e)
OOSOP (Male)
6 .00
Hood $l.25
MIg HIW S .G9
(OTHER STYLES IN CATALOG)
CENTRONICS
IDC36 Pin Male
IDC36 Pin Female
SoI"er 36 Pin 1.4,1"
Soldor36 Pin Female
(CALL TO LL FREE FOR IOC· .. )

2 • •50

8755A

24.50
34.95

' .25

....

22.95
22.95

16143
8272
1691
21.3
9216

$l.95 I 2350
$ 8.95 I'M6403
3.95
8250
10.50
TMS55O'
6.75
IM&0U)2
7.75
2651

5 3.90
3.65

5."
3.75

5."

,..
5.50

5.60
' .60
' .00
' .00

"

.H

2111 (.5OnS)
2112145OnS)
211"{.SOnS)
2,I.L"{.5On)
211"L·3 {3OOn)

S5.75

."

1.39
2.75
2.75

us 8111.50
1.6981'2.50

1798113.30
211"L·2{2OOn) 1.8118113.90
• .50
21.7 (55nS)
04(14.4-4 (450nS)
3.25
<l(}U-3 (300nS)
3.75
•. 35
404.·2 (2OOnS)
UP0410 (lOOnS)
3.75
3.50
510' (CMOS)

5.10

sa.65
5.75

sa.95
9,49

3 .00
3 .00

RIbbon Heeder Socket

IDSxx

-f-f-

Ribbon Header

IDMxx

Ribbon Edgecard

IOExx

Wirewr8pHead8r
AI Angle WIW Header

$I:~ i~~:~ :=~l !~:~:

S

00

1

1.50

1.85

2 . 10

6 .75

7 .25

8 .25

OF 25

EACH

1.70

2 .1 5

2.50

2.60

3 .70

3.95

,\4" DlaKnTI:.

IOHxxW

1.80

2.90

3 .75

4 .25

4 .95

6 .50

IOHuWR

1.99

3 .1 0

4 . 10

4.20

4 .60

7 . 15

PACKAGE

5799.00
949.00

" .00
" .00

(IBM PC OSOO)

~;:o~...,

1.35
5 .95

OKIDATA PRINTERS

a .95
7.115
1.65
1.85
1.85
1.65
I.SS

··18M PCO··

.95

OADE R QU ANTITY OF 5Dpc. (mixed) AND TAKE AN ADDITTIO NAL ,o ~ OFF.

.'256-150 (15On)
.'258-200 (2OOn)
TMS4050 (JOOnS)
TMS4080{300nS)
MM5280(3OOnS)
UPO.,1 (3OOnS)
MM5298 (2SDn5)

DISK SPECIAL
T~lc Cover
M.jOr Mlgr.

.79
1.18
1.79
1.19
.85
.15
.95
.05
1.35
1.50
.• 9
' 2.95
12.95
11.95
11 .115
12.115
• .95

S.291 7.C74 S.as 17.C161
.29 7.C85 1.69 7.C175
.29 74C00 1.15 7"C240
.35 74C93 1.15 14C2«
.35 MORE7.C INSTOCK -

1.15 7.C31. 2.35
1.811 14C901 .59
1.69 7.C922 • .• 5
ALS O INCATALOO

LINEAR
LMH'8AH $3.95
LMJOOH
.99
.J5
LM30IN
LMJ0.4H
1.89
LM30SH
.95
LM306H
4.75
LM307N
.40
LMJ06CN
.65
LM310CN 1.65
LM3' ICN
.82
LM312H
1.75
LM318CN 1..5
LM3'8H
1.55
LM319N
1.19
LM320 (lie VRs)
LM32.N
.55
LM339N
.95
LM340 (5. . VAs)
LMJ.48N
.95
LM3S&CN
.65
1.75
LMJ59
I.M360N
2.95
1.M370N
4.115
\.M373N
3.95
LM376N
3.75
LM377N
1.00
LM380CN
.85
LM380N
I.OS
LM381N
1.59
LM382N
1.35
LM383N
1.95
LM38.N
1.15
LM396N
.89
LM397N
' .29
LM389N
1.15
LM392N
69
LM723N
."8
LM123H
.55
NE531
2.85
.35
NE555
NE55a
.85
NE556
1.• 9
NE561
23.50
NE5&4
2.85
LM565
.95
LM566
1.• 5
LM587
.85
NE570
3.85
NE571
2.90

NE590
$2.45
NES92
2.70
LM709N
.55
\.M709H
1.90
LM710
.68
LM711
.75
LM715
3.95
LM723N
.55
LM723H
.75
LM733
.96
LM739
. 1.65
LM7.icN
.33
LM7.IH
.• 0
LM74IN
.29
LM7.7
,65
\.M7.6
.55
LMI014
1.15
LMI303
1.90
LMI310
1.45
MCI330
1.65
MC13.9
1.85
MCI3S0
1..15
MCI358
1.65
MCI372
6.75
LM14I.
1.55
LMI558H 2.99
LMI600
2.35
LMI812
8. 10
LMI830
3 .• 0
LM1871
5.45
LMI872
5 .• 5
LM,877
3.20
LMI869
1.90
LMI896
1.70
ULN2001 1.95
ULN2OO3 1.49
XR2206
3 .75
XR2207
2.90
XR2206
2.40
XR221 I
3.15
LM2877P 2.00
LM2818P 2.25
LM2900
.83
LM2901
.99
LM2903
.69
LM2907
2 .• 5
LM2917
2.85
LMJ900
.55
LM3905
1.15

LMJ909
LM391.
Ll,A3915
LM3916
MC.024
MC4044
RC.131
RC.,36
RC4151
CA3023
CA3039
CA3046
CA3059
CA3060
CA3065
CA3080
CA3081
CA3082

.98
S2.95

CA3083

1.55

CA3088
CA3089
CA3096
CA3130
CA3140
CA3I45
CA3'60
LMI3080
LMI3600
LM'3700
LF347
LF351
LF3S3
LF355
LF356
LF357
TL071CP
TL072CP
TL074CN
TL081CP
TL084CN
TL494
TL.96
TL.91
MC3423
MC3453
MC3456
MC3459
MCJ.469
MC3470

.80

' .95

2.95
3.75
4.35
3.15
1.19
3.75
2.75
1.25
1.25
2.85
2.85
1.69
1.10
1.80
0.80

2.95
3.• 5
1.29
1.15
1.79
1.• 9
1.25
1..5
1.45
2. 19
.60
.99
1. 10
1.10
1.39
.79
1.35
1.90
.59
1.90

VOLTAGE REGULATORS

7S::~:~.

24V ..

,69

78LOS. 12. 15V .. . . ..85
78M06C ... . .
. . ..89
78MQI79MG . .. . .. 1.49
18H05KC . . . . .... 8 ,75

7~.KI~~4V .. . 1 .29
7~~~2~~5, 24V ... , 79

~:.KI~.V

1 .39

.. .
79L05, 12, 15V . . . . ..75
LM309K .... . . ..... 1.25
LM317HIK .. .. . 1.2513.85
LM323K ..... . . . . . . • .85
LM337K ..... . . . ... 3 .75
LM338K . . . ... .. . 6 .75
LM3SOT . . .
. .. 4.55
LM350K . . . . ... , .. , • .75

SPECIAL PURPOSE CHIPS
MCI •• I I $11.50
BR.19.1
11 .50
34702
' 2.50
5016
1• .95
8116
10.50
5307
10.SO
),1(;402.
3.75
8038
3.75
5389
3.50
58187
12.25
SP1000 Speech

58174
$11 .25 95H90
S 9.25
5832
3.75 76477
3.75
AY52376 11.50 7a.88
5.75
AY53600 11 .50 76489
8.75
251:J.OO1U 9.50 AY399 10
7.95
25'I:)'oo2L 9 .50 AV38912
7.95
UPD7201 27.95 SSI·2S3
38.95
3341
•.SO VOII"
39.95
IIC90
13.25 Dlgltaiker 34.95
MC I5906
2.95 'LMI3800N 1.95
S9.95
TRI863 5V UART
$4.25

WOW I

69.00 11

AOC08OO SI • .951
3 .• 5
AOC0804
1.90
DACoeoe
ADC0809
4.45
ADC0818 1• .25
AD7523JN 1.99

AOC08I7 S9.75 1 14oeL6 S1.9S
DAC0800 .j5
,.08L8
2.85
DAC0808 2.85
DAC100
a5
DACI020 7.95
DAC08
7.95
OAC1022 5.85
OACOI
6.95
LF353N
1.99
LFI320IN 1.99

5M"DISK
TUB

3"''' DISK
TU8

58.95

514.95

EXPANSION MEMORY
18011 10 Box
S22.95 SIII.1I5
27.95
2 • .115
19.95
11.95
24.95
22.95
.8,95
.3.95
27.95
25.G5
34.95
J1.95
1·4.115
12.115
17.95
15.95

32.00
3300

29.00

26,115
38.95
3295

26.115
38.115
30.115

J

HEAD CLEANINO
KIT -5V." or 8"

59.95

64K UPGRADE (Se' 019)$1 0.00
256K RAMS (Se' 01 9) $45.00

utftllDllK DRIVE

S29,95
2 • .95
9 .95
14.95
1• .95
1• .95

HI.TECH SPECIALS

IBM pes

AMD7910

Comp. OSIDD Disk Drlv.

~IS1A98~EM~

'8995

IhlllOI;cle

7400

7.21

s . la 14<106
. 187••7
.187• ..a
.187.50
. 187451
.237.53
.497.54
.• 97.59
.2.7.60
.197.70
.197.72
.2.1.73
.38 7.7"
.34 7.75
.• 91.78
.497.79
.• 9 7.80
.197.82
.35 7483

7"23

.• 5 7485
.56 7.86

7.01
7.02
7403

..

7407
7.08

"

7410
7.11
7412
7.13
741.
7.,6
7"17

",.
""
""
""

.29 7.89
.29 7.90
.257.91
.557.92
.'87493
.29 74~
.257495

7427
7428

",.
7.32
7.37

.29 7.gs

""
7.39

.587.97
.197.100
.797.'07
.• 5 7.'09
1.15 74 1'6
1.15 7• 2'
'
.66 7.122

1440

7441
7•• 2
74.3
74••
7••5

$ .68 7.'23 S .• 5 7.176 S .69
.as 7.125 .• 2 7.,71 .89
.68 7.116
.•• 7.' 79 1.34
.19 7.128
.•9 74180
.75
.197.132
.457. ' 811.75
.19 7.,36
.75 7. ' 82 1.15
.197.,.1
.85 141&4 2.25
.25 7.142 2.95 7.'85 2.25
.377.143 3.707.'90
.67
.29 7., ... 2.95 7.,91
.67
.29 7.145
.597.,92
.67
.33 7.1.7 1..9 7. 193
.67

1:

I:

:::

:: ;:::! ::

::

::

, :!~ ;::~ .:~~ ;:;~ : :~

::! ;::;: :::

S .2:l
.22
.22
.22
.2'
.25
.27
.2a
.25
.33
.33

"tSOo
7.LS05
mSOB

'7"LS10
.LS09
7.L511
7.LS12
7.LS13
7.LSI.
7.LS15
7.LS20
7.LS21
7.LS22
7.L516
74LSV
74lS28
7.LS30
7.LS32
74 LS33
74LS37
74L~38

7.LS40
74LS42
741.S47
74LS4a
74LS51
74LS54
7.LS55
74LS73
7.LS74
7.LS75
7.LS76
7.LS78

mS83

"....,

7. LS88
7.LSoo
1.LS92
7.LS93
7.LS95
74LS98
74LS107
74LSI09
7.LS112

1-1-1-H
I-I-H-l
I-I-H--t

j-l-HH
I-I-H-l

:~ ~:::: ::~ ;:::; ::; j-l-HH
.:~ ~:::~ :!; ;::~ :~ I-I-H-l
.697"'53
.53 7.,98 1.15
.95 74154 1.19 7.199 1.15 I-I-HH
:~ ;::~ ::: ;:~: ' :;~ I-I-HH
;::~
;:~~
I-I-HH
:~ ;::~ ' :~ ~:~~ 1 :~~ j-I-HH
:~ ~:::~ ::: ;:;:: ~:: I-I-H-l
~:=
I-I-HH
2:~~ ~::=
;:~ :~ j-l-HH
' :~ ~::~6 ~:~~ ~= :~ I-I-HH
74490

2.25

74LSOO
7.LSOO
7.LSOI
7"LS02
7.LSOO

I-+-+-H

7.LS1I3
7.LSII.
7.LSI22
7.LS123
7.LSI2.
7.LSI25
7.LS116
7.LS132
7.LSI36
7.LSIJ8
7.LS139
.311 7.LS1.5
.59 7.LSI.8
.33 7.LS151
.16 7.LSIS3
.29 7.LSI54
.29 7.LSI55
.29 7.LSI56
.29 7.LS157
.29 7.LSI56
.25 7.LSI50
.33 7.LS161
.53 1.LS162
.35 74LSI6J
.39 7"LS164
.25 74L5165
.44 74LSI66
.74 74LSI66
.7" 7.L$169
.25 7.LS170
.29 7.LS173
.29 7.L$17 •
.39 74L5175
.34 7.LS181
.39 7.LSI90
.39 7.LS19 1
.39 7.LS192
.511 7.LS193
.69 7.LSI9"
.39 7.L$19S
.54 74LSI96
.54 1.LS11I7
.54 7.LS221
.75 7.L$24O
.89 7.LS2.2
.397.LS2.3
.39 7.LS2.4
.397.LS2.5

S.38
.39
."5
.95
2.75

7.LS2.7
7.LS248
74LS2.9
7.LS251
7.LS253
7.LS257
.• 9 7. LS256
.59 7.LS259
.39 1.LS260
.59 7.LS2ti1
.59 7.LS268
1.19 7.L5273
1.38 7. LS275
.55 7.LS279
.55 7.LS283
1.• 9 74LS290
.697.l.S293
.6974LS295
.69 7.LS298
.69 74LS32.
.69 7.LS347
.89 7.LS348
.69 7.LS352
.69 7.LS3S3
.69 7.LS363
.90 74LS385
1.90 741.5366
1.15 74LS367
1. 15 74LS368
1.40 7.LS373
.61 74LS37.
.67 7.LS375
.67 74LS377
1.95 7.LS385
.85 7.LS386
.85 74lS39O
.7e 7.LS393
.78 7.LS39S
.69 7.. LS3911
.69 7.LS42•
.79 7.LS668
.79 7.lS870
.89 81LS9S
.95 81LS96
.95 81 LS97
.95 81LS98
1.25 25LS2521
1.• 525LS2589

."9

S .74
.98

.98
.59

j-l-H-I
I-I-HH
I-I-H-l
I-I-HH

.59j-l-HH
.59
.59

I-I-HH

~:; j-l-HH

2~~ I-I-HH

;:: j-l-HH
:: I-I-H-l
:~ I-I-HH

:: I-l-H-I
:::: I-I-H-l
: :~ I-I-HH
::~ I-I-HH
::: HH--t-t
::! HH-l--l
: :~ HH--t-t

,:: HH-I-t
1.95
.45
1.15
1.15
1.15
'·17
2.95
1.75

HH-l--l
HH--t-t

'.N
H H-I-t
1.• 5
.... HH-l--l
1.• 5 HH--t-t

;: HH-I-t

74S00/PROMS·

~:= s:~ ~:~; ~::! ~:~i~ ~:: ~:~~ s: :~: I-I-H-I

CABLES/ACCESSORIES
IBM PARALLEL (Shielded)
IBM SERIAL (ShIelded)
KEYBOARD EXTENSION
RS232 GENDER CHANGER Mllia·Male
RS232 GENDER CHANGER Flmala-F.mlle
NULL MODEM ADAPTOR

...
".,
,""
...
,

4. 10

1.65
3.20
1."9
• .95
1.29
3.75
5.25
1.95

Inquiry 17

-NO surcharge for VISA or Mastercard.
-NO sales lax. -All shipments Insured .
- Your card Is Not charged until we ship.
- Same day FEDEX shipmenl is avail able .
-Volume purchasing agreemenls availab(e.
-Government agencies. corporale and
Inslitutional PO's accepted.
-Orders subject to availabliity.
-All items have manufaclurer warranty.
Some warranties up to 5 years.
-Pricing subject to change wlo notice.
-Returns or cancellalioris may be subject
to restocking fee.
-ACP Relail Store pri cing may vary.
-We are not respons ible i or IXpos.

S1.1517.C~73 S2.35

Supply Li m ited

VERBAnM 525-01 SSIOD
VERSAnM 55(l.()1 DSIDD (IBM)
MAXEU Mo.l SSI('ID (All)
MAXEU Mo.2 DSIOO (IBM)
I.tAXELL DISKS 101' AT (9611)1)
DY5AN 104110 SS/DO (AH)
OYSAN lD4/2D OSIDO (16M)
ACP SSlDO(AlI)
ACP DSIDD (16M)
.t\oll" DlaKnTl:a
VERBAnM 3".,.' MF350 (MAC)
MAXELL 3\/' '' MICROOISK (MAC)
'" DtaKnTI:.
VERBATIM 8" SSIOO
VERBATIM 8" OSIDO
OYSAN 8" SS/DO
DYSAN 8" OSIDD

114-558-8813
OUR
POLICY

79

DATA AQUISITION

5.25

NOTE: To ordor insor1 number of conlacla In place 01 xx In ACP part number.

MK""8
$.4.95
TMM2016-2 (2OOnS) 3.10
TMM2016-15{ISOn) 3.115
TMM2016-1 (lOOnS) 3.00
HM6116P"{2OOnS) • .75
HM6118P·3(150I'IS) 3.25
HM6116P·2 (IZOnS) 5.75
HM6116LP.. (LP)
3.60
HM6116LP.J(LP)
3.95
HM61161.P·2tLPJ
3.95
Z61J2 (JOOnS)
32.95
HM6264P.15(150)IU5
HM6264LP"5{LP) 18.95
7.S189 (35nS)
1.85
93415 (5OnS)
3.95
l13425t50nS)
3.95

.'18N·2(I5OnS) 1.2981 9.95
"118N-3 (2OOnS) 1.19818.25
.lIaN'" (2SOn5)
.n 81 5.99
• ,5<&N·I50{15Or1) 1.599111.115
.'&4N-200{2OOn) 1.• 99110.00
.1&4N.I20 (I2OnSj
8.25
TM$4I&4 (I5OnS)
5.95

NUMBER OF CONTACTS
26
34
40
50
2 .40

.."

DYNAMIC RAMS

~::~ ~~~ ~~~:

2 .40

S8.75
1• •95

2732A"(.50nS)
S • .50
2732A (250nS)
8.95
2732A·2(2OOnS)
8.95
2764 (.50nS)
• .50
27&4 (25Of1S)
6.50
2764 (2OOf1S)
8.50
TM5256<& (4SOn$)
9.95
MCM68764 (.501'5) IUS
MCM68766 (350nS) 21 .95
2712a.3(300nS)
9.50
27128 (25OnS)

51.89

2102·1 (.5OnS)
21L02·2{25OrIS)

10 . 20

Okld'il84 (2OOePI. Paulilel)
Okldlll&4 (2OOeps. S,rlaI)
TrllClOl'(orOkidll, '92
Trttb'lor Okldlla112
2K Sinal 80ald lor O~idal' 192/193
2K Serial Board lor Oklllaia 92193
Extra Ribbon

S28.95
19.95
8.95
8.95
12.95

S9.95
12.95

2101 (.5OnS)
21L02 (.5OnS)

8.95
1. 10
1. 10
1.00
.79

74COO
7.COO
7.C02
7.C04
74COS
74CIO

8.95
17.95
17.Q5

3."

S21 .95
32.95
32.95
32.95
21.95

4000 $ .26 .028 $ .65 .OS9 S7.90 4505
4001
.22 ~
.75 4060
.85 4506
4002
.22 1030
.311 C066
.39 .507
4006
.79 4001 3 .25 ~9
.28.508
.007
.22 4032 2 .15 .(070
.35 .510
4006
.95 .034 1.91 .071
.26 .511
4009
.39 403S
.79 4072
.28 .512
.010
.3940371.954073
.2a .51.
.01 1
. 24~0
.754075.28.515
"012
.2.4041
.754076
.754516
4013
.35 4042
.65 4071
.35 .518
.85 4078
.35 .520
4014
.754043
.015
.39 4().44
.69 4081
.29 4555
4018
.35.046
.804062
.29 4558
.654047
.89.065
.954566
4017
.018
.79 .().4d
.99 4086
.95 8OC95
.39 .049
.35 4093
.45 8OC97
• 010
.020
.69 4050
.34 4094 2.95 MCI4408
:'021
.69 4051
.15.098 1.90 MCI4<1009
.022
.69 4052
.75 4099 1.65 MCI4410
.02:)
.25 4053
.75 4501
.69 MCI.411
402.
.59 .055 3.95 4502
.95 MCI.412
.025
.2.5 .056 2.95.503
.49 MC1 •• ,9
.027
•• 5
CALL FO R 7. HC

·' 8 " 6.0MHt

STATIC RAMS

S2.90
2.29

2. 10

~~

.'"
87.8

Calif. Residents

CMOS

12.95
27.95

''''

CMOS EPAOMS
27C18

D.SUBMINIATURE

2.10

-1-1-

..

" .95

UARTS/USARTS

2708 (.5OnS)
2758(5V)
2718 (.sonS)
2716 (3S0nS)
2516(5V)
TMS27'6
TMS2532
2732 (.5OnS)
2732 (25OnS)
2732(2OOnS)

EDGE CONNECTORS
1·" 100

1.65

549.00

6 .• 5

8.45
11.95

6288

....
....' .95....
..9."..

1'797
2791
279J
2795
2797

1702 (lm5)

CALL ACI' FOR ALL YOUR
VOLUME Ie REQUI REMENTS

1.65

-I-f-

5.50

"""
.,.,

EPROMS

' 0119.95
'0129.95
10124.50
10129.95

1.20

-1-1-

6.25
6.25

..
''''

2.75
3.75

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

10117.50

1.20

SI39.00
89.00
259.00

'282

"83

539.50
39.95
1• •95
19.115
34.95

101310
10lSA

so."

MCM6lI7OS EPROM
611612O'6-I5OmS
DB-25P Male
080255 Female
2732A·2
2718DC-450mS
2784·.50mS

.79

Oklm.II20CoIorPrlnl"
Plug.N·Prinl(or O~ldlla 20
Okkll'l 182 {12Oept. Graplllcs)
OkIdllllr.!{16Ocp.s. GraptUcl)
OkIdlla 'i3{I6Ocpl. 15" PapeI)
Ottid.1I 112 {16Ocp.s. Grapnles)
Ottic:lIIIIlJ(16Oep•. 15· ·P.~,)

S8.75
69.95
26.95
8.75

11 .50

UU5
34.95

...,.

SPECIAL VALUESI

.79

-f-f-

8259
827'
8275
8279

....

"

" A" 4.0MHz

' .00
2.95

I."

IOHuS

-I-i-

1S.25

$ .09

Jl.nlbo R&d .
Jl.nlboGrttBn
J\.IT'IboVe11ow

10HxxSA

-1-1-

6522
1iS32
6551

CRT CONTROLLERS

At Angle Solder Haadar

-f-f-

3.0

8237
13.T5
8237·515.95
4.25
8243
3.95
8250
10.50
8251
• .25
5.95
825IA
82S3
6.75
8255
• •25
825SA
5.95
8251
5.75

,,..,5
....

LED LAMPS

.75

' .2<>
22.95

DISK CONTROLLERS

."

Solder Header

---

37.95
3.25
1.95

53.75
1.95
2.20
1.95

8238

uP0765S2 • .95
1171
15.95
179'
22.75
1793
21 .50
21 .50
1795

.29

-,..-1- '-I-

---

23.95

Il203
8205

Z8030

-f-f-

- 1-1-1-'- '-,..-

11202

28530

IDC CONNECTORS

- 1-1-

8226
8226

UQ.CPU
IlG-CTC
zao-DART
ZIO-DMA
UO-PID
Zio-Sl0fO
zaO-S1DII
lao-Sl0/2
ZIO·SIO/II

1011 .00

S 1:39
591.N3J
4NlS

S ::~ ~'~n~
.12
.17

II/S' .OO
1111.00
2/1 .00
2/1 .00
2/1 .25
2/1.25
2511 .00
511.00
12/1 .00

2N39OII

TlPNA
nP30A
TIP31A
TlP32A
,N.'.8
IN751
lN4002
IN4004
MPC2232

8.75

6880

1i8()<&7

Z·80

OPTO ISOLATORS

269.95

lOO'SS,50
10016.50
100111.25
10011 • .25

821.
8216
8224

TRANSISTORS/DIODES

CAPACITORS
.OluF
. , uF
.01uF
.1 uF

S5.75
5.75
2.95
• .90
8OC85A 9 .95
8086
24.50
8087·2129.95
8i:Iaa
17.50
8089
88.85
8155
6.75
8158
8.75
26.95
8185
8080A

8085A

82'2
PN2222A
PN2369A
PH918,
2N2218A
2N2219A
2N2905
2H2907
2t005S
2N3565

&&75

SS.75
G.75

&so.

6507
5520

8035
8039

'79.95
149.95

H.,.••

>.0.

58tIO

BOOO

Cell
Can

am.tInod.", Cetftp..UItfe
1200 •• utI. • • tem ... ~ , ... ' " .00

.

S3.25

S 2.90
1• .50
12.75
11 .95

6821
6828
6&40
6&45

6 S00
$.4.50
8.00
9.50

6502

1335.00
335.00

' . '8.00

INTERSIL lTD-BUS BOARDS

7.75
18.95
9.50

6809'

6502S

Mono Combo _ NEWI
Color COmbo _ NEWt
Bob Board
SIlonpor1 Color
Mini Mono
+ I nme Spectrum w/64K
192K RIlnbow DEC C8Id

........ . . <1004 t 4" H M. H.nI DIu

i

1S83220

- I-

PefS'!'I't
Pelsyat
Perlyal
Persyal
Parsyal
Peflyal
Persysl

MODEM SPECIAL

SPECIAL BUY

1-1-1-

- 1-1-

3015.00
345.00

e ....,u Graphics Edge

ISEmla

1-1-1-

?27.00
389.00

1583218

1-1-1-

$375.00

IBM Mono C,,,' wlp.r.J!e1
STa Griphb Plu.
Paradise Multldlspl'Y Card

8a02

"'"

PERSYST CARDS

59.00

COLOR VIDEO CARDS

s~::~
2.00

6800

asov.

159.00

A8 SWltcI\(0825)

f-~

"'"

6&OOOLIO

""l'Il conflguratlonl.

'-

I:: ~:~~ 1= .."

800-854-8230

6800

7.504

.29 7.S88 .55 7.S161 1.89 7.5287" 1.95
.•5 7.8 112 .55 14S11" 1.19 14S288' 1.95

~:~
;:~:~
;:~~
;:~~
~:~

:~~
:~
:~
:~~
:~
:~:

74503

;:=

~:~:i! ::;
~:~:;;;:~:
;:~:~ ::~
;:~i~ , :~:
;:~:~
;:~::~

::

:=

;!~:~. ~ :!:
~:~i::
;:~~~ ::::
;:~~:~ :::
;:~:!
;:~~;

;:~;! ~:g:

HH-I-t

i::: ;:~;: ~::~ I-I-H-I

::::

::::

;~~: :::~ I-I-H-I
HH--t-t
;:~;~: ~::: HH-l--l
;:;:~:
1-1-1--1
7.$i40 2.• 9 HH-l--l

;:;:;;: :::~

7.S51 .35 7.S153 .99 7.5257 1.19
7.5&1\ .39 7.. S157 .99 7.S258 1.19 7.S~1
7.ses .39
CALL FOR 7.HC

::::
2 .• 9

FlO DAISY WHEEL PRINTER
~
LETTER
QUALITY
Th e TEC F-10 Daisy Wheel printer is th e perfect answer to a reasO[1ablly priced 40 character word processing printer.. Whil e this
printer is " extremely " similar to C.ltoh 's F-1 0/ 40 Starwrlter printer.
Legal counsel for the C.ltoh Company have advised us that we
should refrain from referring to th e TEC printer as a Starwrlter.
This 40 character per second printer auto install s 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. Th e 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 manufactu rer and is offering these printers at a
fraction of th eir original cost.
Options available include tractor feed, buffered memory and an
assortment of printer cabl es 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
RY

One Two Ten
Five Inch Double Sided Drives

DYNAMIC MEMORY
4164150na. 64K 128 refresh
41256 150ns. 2S6K
4 11 6 150na. 16K

4116200ns.16K
4128 10r lBMJAT

DP8409 dynamic controller

ICM-4164150
ICM-412561SO

ICM-4 11 6150
ICM-4 11 6200
ICM-41 28150

leT·8409

1 ·31
2.29
8.95
1.7 5
1.75
8.95
39.00

32 +
1."
' .50
1.65
1.65
8.75
35.00

100 +
1.l5
7.25
1.45
1.45
8.35
29.00

1.49
1.29
2."
1.95
3.49
2.50
3.95
4.55

1.29
1.15

1.15

2.85
1.85
3.25
2.25
3.85
4.35

2.75
1.75
2."
1.99
3.70
4.15

STATIC MEMORY
2 1L02 200ns. IK a lallc
21L02 45On8. IK s ialIc

ICM-21 L02200
IC M·2 ,L024S0

21 12 450n • . 2K staUc

ICM·2 112450
IC M-2114300
IC M-4044450
ICM-5257300

21t4300nl . I Kx4
4044 TMS 45On5, 4K • 1

5257300n • . 4Kll l
6116 P4 200na. 2K II 8

6116 P3 1SOns. 2K • 8

IClH116200
IClH1161SO

EPROMS

..

drives
are new units recently released by the Shugart division
of Xerox. The Shugart 604 is
full y 506 industry co mpatible.
Each dri ve is tested before
shipment and is supplied with
a 90 day warranty. SHU-604
Wilnclhelste,r 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.
9!)
89
TANDON 502 10 M~g.
419
395
TANDON 503 19.Meg.
695
675
225 25
625

TEAC FD55B half height
119
TEAC FD55F 96 TPI, half ht.
119
CONTROLDATA9409 PC
169
SHUGART SA455 Half Height 119
SHUGART SA465 '12 Ht. 96TPI 119
TANDON 100-2 full height
149
TAN DON 101·4 96TPI full ht. 299
MITSUBISHI4851 half height 139
MITSUBISHI4853 96ITPI'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
SHUGART SA851 R
495 485
QUME 842 "QUME TRACK 8" 319 319
TANDON 848E·2 Half Height 459 447
REMEX RFD·4000
219 219
MITSUBISHI M2896·63 '12 Ht. 459 449

475
313
435
209
409

\
The NEC J(;'1401D is a 13" medium/high resolution AGB monitor
suilable for use with the Sanyo MBC -550/555 or Ihe IBM/ PC . The
monilor features aresoJulion 01400 dols by 240 lines. Colors available
are Red. Green. Blue, Yellow. Cyan, Magenta. Black and While.
These monitors are currenlly being used in applications far more
cnlicallhan microoompulers.
The NEG monilor carries the Litton-Monroe label and was originally
scheduled for use In their "Office of the Future" equipment. A change
In Monroe's markeling s trategy has made Ihese units excess inven-

tory which were sold 10 California Digital. We are offering these prime

" n ~w " AGe monilors al a !faclion al their original cost. Sanyo com·
patlble NEG- t 40 l IS ; J8MI ? Ie Computer compatible NEC· ' 40 1/ PC

Th e Comrex Comscriber I is the ideal solution to make
short work of translating fin ancial and numeric data into
a graphic presentation.
Many ready to run programs such as Lotus 1-2-3,
Visi-on and Appl e business graphics already support
this plotter.
The Comscriber I features programmable paper sizes
up to 8'/2 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 printer port of

MONITORS
10soluilOn
, amber
12" 40/60 column SWil Ch.
M I 23 greon phosp Of 12" 40180 column SWIIch.

1~~~~~~c~~;d~8c~~:mposll video.
:::onrac 9" ooen Irame ,eQlllfOS harz sync. So 12'1. supply.

BMC'12A
BMC·12EN
AMK·300G
AMK·300A
AMK·310A
ZTH-I22
ZTH·ZI23
NEC·J81201
NEC-JB I 260
CON·BW9

most personal computers .
The Comscriber I is manufactured for Com rex 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 originally 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.

TELETYPE

7a.9~

119.00
128.95
138.95
158.95
89.95
89.95
159.00
119.00
59.00

COLOR
NEC JCI401D MedlumlHtgh 13" AGB
BMC AU9191 U Color c:ompoSl\ VideO wllh SOIJnd
BMC 9191M AGBdC!SqlOd 101use wIth the tBM compuler.
NEC JCI203OM. RGBCOIot monItor
NEC JC1215co1or corrpoSI1
Zenuh ZVM135 AGB So compoSite su,table lor tBM PC
AmdekCoIorI, 13" com!X)Sltv,ooo
Amdok Color 11-.- , 13" AGB h' /lesolutlon
Amdek Color 111 .... 13" RGB, medium rosolulllOfl
Princelon HX· 12 AGB IBM/ PC compatlblo

NEC·140IlX
BMC·9 191
BMC·9 19IM
NEC'I203
NEC·JeI21S
ZTH·ZI3S
AMK·l00
AMK·200
AMK·3OQ
PRN·HX 12

159.00
238.95
379.00
699.00
339.00
475.00
299.00
419.95
359.95
478.95

PRINTERS

~n exci ti~g new modem from the telecommunication expens at FuJItsU . Ae.hable 2400 BPS communication over public phone hnes.
Automallcally selects 2400 or 1200 baud depending incoming termi·
nal speed. Integral speaker allows monitoring call progress. Will work
in full and half duplex as well as simplex modes, both Synchronous
and Asynchronous communication protocols are available. Switch
selectable test modes available lor digitalloopback. analog loopback,
as well as remote loop back. Four microprocessor design assures
reliable operation over noisy phone lines al both 1200 and 2400 baud.
Switch selectable Bell 212A or CCITI V.22 compatible. Sleep mode
can be enabled through the use of the OTR line.

g~~::: ~~~ ::~I\~ fn~~~:~:'Y~J~~;lsoc.

Ok,data BJA So paraJlollS" papal
Okldala 84A So parallel IS" pap61
Epson LX·60 10" 120 Chal/sec
Epson FX80FT, 10" 160 dlar ISOC. Wllh graphlr3X
Epson FX100FT IS" l60char l sec Wllh graphllaJ
EpsonlOlSOO.IS" corospondoncequallly
Epson JX80 Color pnnler
PrOWl/l er 8510 parallel 9\1:" paper
PrOWl/tet II. parallel 15" paper, graphICS
Dalapl'oducts 8·6()().3, band pnnter 600 lPM.
Pllnlronlll P300 high speed prlnlor 300 11005 per mmute.
Prlnlronox P6QO ultra higllspcod 600 I,nes per m ....ule

STR·Gl0X
STR·G I5 X
STR·DIO
TOS·1351
OKI·B2A
OKI·92A
OKI·63A
OKI·84A
EPS'LXBO
EPS·FXBO
EPS·FX I OO
EPS·LOI500
EPS·JX60
PRO·a510P
PAO·2P
OPS·B6QO

PTX·P300
PTX·P600

249.00
365.00
359.00
1495.00
299.00
379.00
549.00
92900
239.00
399.00

59900
1079.00
579.00
329.00
599.00
6985.00
3995.00
5795.00

The Team 212A olfers all the features 01 the Hayes Smar1 Modem
1200 for a fraction of the price. Now is your opportunity to purchase a
1200 baud modem at lhe pnce of a 300 baud modem.
California Oigilal is so confident o f your complete satisfaction thai we
will allow the return the Team 212A and apply the full credit towards
the purchase 01 any other modem.

ANCHOR

AUTOMATION

WORD PROCESSING PRINTERS
Slarwnler F l O parallel. 4Oc\larl soc.
NECBal0SScharl secald. serlallnlonacc
NEC8830 55 char/ sec . pal'llOlenace

PRO·FIOP
NEC·88tO
NEC'8830

Silver Reed E~500. 14 chat/soc pal I Inlenaco
Sillier Reod eXP5SO 17 Chaf/SOC par Ilntenace
Otablo63040cnarlsoc. S0fl31
D,ablo 620. proportional spacmg. norz So vert. lab. 20 cps.
Juk16 100, l a char./sec
Jukl6JOO.40chausec
COOllOX. CR2. 5k buller. ptOportlonnl 5paClOg. parl

SRO·EXP500
SRO·EXP550
OBL·63Q
DBL·620
JUK·6100
JUK·6300
CRX·CR2P

~~~~ ~1::I'Z~~~tn: ~~a':!~~~:'~

~~g:~~

499.00
1659.00
1659.00
1599.00
689.00
3 19 .00
429.00
1569.00
76900
39900

699.00
395.00

TIRMINALS
Freedom 100. split seroen. Oolald\aDle keyboard
Dume 102 gleen phosp1or 10"m081
Ampell 0iaJ0gu0 t2S green woon.
Ampex o,aJougo 175 ambor screen. two page. tunc. keys
Wyse SO. t4 " gfOOfl phosphOf
Wyse 300. EIghI coIot dsplay, spilt screon.
Zel'lllh 291ermIlIai. VT52 compallble delatcn.ble ke~ard.
TeleVlooo 9 10 Plus. bIoO;; mode
Televlcleo 925. Ootatchable keyboard, 22lunction keys
TelOVIdoo 950. graphlCchar" spll' scroon. 22 lunc.
Televldeo970. 14' green. I J2 column. European

UB·Fl00
CUM· l02
APX·DI2SG
APX·OI75A
WYS·SO
WYS·3CO

ZTH·Z29
TVI·910?
TVI·925
TVI·95O
TVI·970

495.00
539.00
67S.00
719.00
595.00
1159.00
765.00
575.00
759.00
950.00
1095.00

DUALTEAC
SUBSYSTEM

MATRIX PRINTERS
Sla/Gemlnl·IOX 12QctlllflSOC
SlarGeflllnt-15X. IOOcnar.lsoc 15 ' papel
Slar Gemini Delta 10. 160Challsoc
Toshiba P1351. 192chsrlsoc 101l0r quality

eqJi~ment

The Teletype Model 40 CRT terminal iscontinuous heavy duly communication
Ihat have recently come off lease from a Cado Computer customer. II is seldom that
Cal!fornia Digilal becomes involved in the marketing o f USED products but we lelt Ihatthis
penpheral represented such an exceptional value that we had to offer this equipment to
our customers.
Our engineering slaff has fully tested every Model 40 terminal before Shipment.

lielurnofa
Smash Nil Selloll

~

t .":

The Anchor AutomatIon Mark VI IS a 300 baud direct connect modem
that plugs into any slot of your IBM / PC . This modem supports aulo
answer and auto dial capabilities. Other features include telephone
number storage, send I receive text files, si ngle key-stroke dialing
along with many other lunctions provided on disk . The Mark V I was
originally priced at over $300 .
FUIllsu 2<100/1200 bund aUio ellerylhlng.
Team 1200 Hayes Compaliblo
C TS 212AH 1200 baud. auto dial
Tormlnnl sottwarelor CTS 212AH
Prometheus 1200 super lealures
Prometheus 12008lntemal PC
SIgnalman Mart< 12. 1:<00 baud. Hayes compallble.
SIgnalman Mark VI. 300 baud Inlema! PC
SIgnalman Mark 1. dllecl connect ....Ith lermlnal cable
Hayes Smart Modem 1200 baud. auto answer. aulO dial
Hayes 12008 lo/usev;lthlhe IBM/ PC. 1200 baud
Hayes Smanmodom. JOO baud only. aulo answer. aulO dial
Hayes Mlcrotnodcm II. 103 Apple dtrOCI cOtlnecl
Hayes Chronograph. lime & dale
PenriI300/ 12oo loduSlnat quality
UnillersalDala 103lP. III'II! power. answer So 01/9lnalo
Unillersal Data 202. 1200 baud. hall duD1o~ only
Unlvorsal Data 212lP. lutl 1200 Daudduplex. bnepower

It.

The dual T eac subsystem features your choice 01
two FD55B (48 tpi) or two FD55F (96tpi) 5V.. · double sided disk drives. Also supplied within the subsystem is 50 wall power supply and a four foot
shielded signal cable.

FUJ·1935D
TEM·SM 1200
CTS·212AH
CTS'2 12SFT
PRM·PI2oo
PRM,PI200B
SGL· t.1K I2
SGL·MK6
SGL·t.1K I
HVS·2 12AD
HVS· ' 2Q08
HVS' 103AO
HVS·MM2
HVS·CHR232
PEN·12AO
UDS·l03LP
UOS·202LP
UD$·212LP

5 19.00
229.00
299 00
35.00
3 19 .00
279.00
239.00
6900
75.00
429.00
399 00
229.00
279.00
19900
<19 5.00
16900
2 19.00
359.00

DRAfJON

$99

Compatible with most Radio Shack Color Computer software. The world famous Dragon
~o mputer is now. available in ~he United Stales. Manufactured by the Tano Corp. under
license of the. Brrtlsh Broadcasllng Company . The Dragon comes complete with 64K Byte 01
m emory, senal modem port along with a Centronics printer interface.' This unique microc~m puler
Motorola's advanced 6809E microprocessor and comes standard with
Microsoft Color
da ta base
,and complete word processing package. The
?U',pu.,colo",on,po.si'evideO'" lon,g with R.F. video Ihat allows the unit to be used
color I '
.
the Ideal low cost computer to be used with
system such as the Source. Western Union'S EasyLink or any other

$

199

i'U.O

List Price $199

S

95

119

For your IBM PC

POWER SUPPLY

Drop-in replacement

135 WATT

LIST
Six Pak Plus 64K
'395
Six Pak Pi us 256K
' 695
Six Pak Pius 384K
' 945
Mega Plus .64K
' 395
Mega Plus 256K
' 665
' 1095
Mega Plus 512K
I/ O Plus
' 165
____ ________ '399

i __ C __

Up to 384K, parallel printer port, RS-232 serial port ,
game port, clock/ ca lendar, RAM disk/ printer buffer
and diagnostic software package. LIST
JADE
OK JADE Expando RAM
' 299
'169. 95
64K JADE Expando RAM _ __ '449
2S6K JADE Expando RAM _ _ _' 549
384K JADE Expando RAM _ _ _'649

up to 2 megabytes of RAM
Optional Parallel, Serial & Clock
Free Jet Drive/ J Spool Software
Uses only 1 sial
JADE
LIST
No loose cables!
' 219
'19995
J RAM-2 without memory
' 519
'44995
J RAM-2 with 1 megabyte
'69995
' 819
J RAM-2 with 2 megabytes
'1BO
'14995
SeriaVParalleVClock module
'1499 5
'1 80
SeriallSeriaVCiock module
'22995
' 269
J RAM-AT without memory
'47995
' 569
J RAM-AT with 1 megabyte
'74995
' 869
J RAM-2 with 2 megabytes
'11995
' 130
AT SeriaVParaliel module
'11995
' 130
AT SerlaVSerial moduie
'9995
' 120
Jet Drlve/ J Spool Software

•
•
•
•
•

WITHOtJT
MEMORY

95

Multi-Functio.n Board for your
IBM, PC, XT, AT

2 MEGABYTE

TALL TREE JRAM-2

IBM PC-XT

If W,! ,

Hercules Graphic _______
Plantronics Color Plus
AST Preview
AST Monograph Plus
Tecmar Graphics Master
Ouadcolor I
Ouadcolor II
PC Peacock
Paradise Graphics Card
Sigma Color 400
JADE RGB wI Parallel & Serial
Everex Graphics Edge

I'l I_iff! '.0.& .JI!ili

' 595
' 699
' 295
' 275
' 299
' 395
' 795
' 299
' 599

LIST
128K AST Advantage-AT
' 595
512K AST Advantage-AT _ _ _ ' 1395
1,5 MB AST Advantage-AT ____ ' 2195
3.0 MB AST Adavantage-AT __ '4 145
JADE AT-Expando Plus
' 495
STB Rio Grande 128K to 1.5M _ ' 495
STB Grande Byte 12BK to 2.5M __ ' 395
Ouadport-AT 1S, 1 P
' 154
4 Serial Port Option For Above _ ' 195
128K Upgrade Kit
'395
20 Megabyte Hard Disk _ _ _ ' 1790
360K Disk Drive lor AT
' 395

I' ,,, - ,'""'0'

$4995

'209.9 5
'209.9 5
' 239.95
' 319 .9 5
'599.9 5
'199.9 5
' 349 .9 5

'449.9 5
'599.9 5
'899.9 5
'1299.9 5
' 395 .9 5
.'359.9 5
'299.9 5
' 139.95

Enhanced With 20 Megabyte

IBM PC-AT

$2895

10 Megabyte, 256K, Serial Port

LIST

JADE

LIST
JADE 1200 BAUD Modem ____ $399
JADE 1200B for IBM
'399
JADE 2400 BAUD Modem _ _ _'699

JADE
' 229 95
'239 95
'449 95

Hayes Smartmode m compatible, 1200 BAUD
modem at a fraction of the price . FCC approved .

5
10 MEGABYTE Internal % High ' 1350 '499.9 5
10 MEGABYTE External _ _ ' 1585 '799.9
15 MEGABYTE Internal _
' 1765 '879,955
15 MEGABYTE External _ _ ' 1'897 '1049.995
20 MEGABYTE Internal _ _ ' 1800 '999. 5
20 MEGABYTE External _
' 2060 '1199.995
' 3298 '1569. 95
33 MEGABYTE Internal _
33 MEGABYTE External _ _ '3388 '1799. 95
10 MEGABYTE 1/2 High Tape ' 1000 '579. 5
20 MB Disk wI 10 MB Tape -- ' 2980 '1799.9

power supply.

complete with controller card , data cable,
and mounting hardware, totally PC/XT compatible. Extemal model includes cabinet & '.

HA YES Smartmodem 300
HA YES Micromodem lie
HA YES Smartmodem lie

t~g~E$16995

ProModem 300c lor Apple IIc
ProModem 1200B for IBM PC
ProModem 1200 RS-232
'495
ProModem 1200A lor Apple _ _ ' 449
ProModem 1200 for Macintosh _'495
Alpha/ num Display Option _ _ _ ' 99
Options Processor
' 99
64K Mem Expansion lor Above _
' 99
Modem Cable
' 35

Sop histicat ed direcl-connect auto-answer/ aulo
dial modem , touch tone or pu lse dialing RS232
interface programmable
LIST
JADE
HAYES Smartmodem 2400 _ _ ' 899
'629.9 5
HAYES Smartmodem 1200 _ _ ' 699
'389.9 5
HAYES 1200B w/ o Smartcom II _ ' 539
'339.9 5
HAYES 1200B lor iBM PC _ _ _ ' 599
'359.9 5
'169.9 5
HAYES Smartmodem 300 _ _ _ '289
' 249
'199.9 5
HAYES Chronograph
'169.9 5
HAYES Micromodem lie _ __ ' 299
HAYES Smartmodem lie _ _ _ ' 399
'169.9 5
' 399
'299.9 5
HAYES Transet 1000
HAYES Smartcom II
' 149
'99.9 5
Modem Cable
' 35
'24 95

HAYES
Smartmodems

$49995 SAVE ¥6 $200!

'FOR YOUR
IBM PC

Hard Di$k System

10 MEGABYTE

HAYES SMARTMODEM

R!

Name Brands, Fast Service, & Satisfaction
Guaranteed

PRICE

Support Package
Serial Cable
Diskless Monitor Eprom
SCSI/Plus I/O Adapter

' 59
' 13
' 30
' 99

Min ia ture sin gle boa rd CP/ M co mputer designed to
moun t d irect ly on to p of a 5'/." floppy d isk drive
("7 .75 " x 5.75 " )
LIST
JADE
lillie Board with CP/ M
' 400
'329.9 5.

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
' 599
14 inch Quadchrome II
Taxan 440 Ultra Hi-res RGB _ _ ' 799
Taxan 210 RGB / Composite _ _ ' 349
Taxan TV Tuner for RGB Monitor ' 99

LIST PRICE S699 00
For cable add $19

RGB COLOR

' 149.9 5
' 179.9 5
' 269 .9 5
' 399 .9 5
' 449.95
' 589 .9 5
' 179. 9S
'449 .9 5
' 629.9 5
' 199.9 5
' 499.9 5
' 599 .9 5
' 289.9 5

TAXAN
MONITOR 95

HIGH RESOLUTION 640 X 260, .38 Dot Pitch

LIST
' 495
M icrosoft Mouse, RS-232 Serlal _
' 199
Microsoft Mouse, IBM Buss _ __ ' 199

' 359
' 539
' 11 79

' 279.9 5
' 459.9'
' 995 .9 5

Disk Drive for Apple IIc
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 _

'

N."""
LIST
' 249
' 299
' 249
' 299
' 99
' 2 19
' 2 19
' 109
' 99
' 175
' 275

:

is .

iii!!!!!!
mm"

,.....

.

a

on Main Boa'"

256K of RAM Maximum
63 Watt Power Supply
4.77 MHz Clock
5 Expansion Slots
IBM Keyboard
~ 90 Day Warranty

~
~
~

~

~

JADE
'129. 95
' 139.95
'129 .95
'145 .95
' 39. 95
'119.95
'139.9 5
'49 .95
'59.95
' 99 .9 5
'149.9 5

IBM PC_$1995
JADE XPC _$1595

256K of RAM
T wo 360K D rives
H ercu les Card
Am dek 300

OPTION #1

$1295

IBM PC_$2995
JADE XPC _$2495

10 Megabyte Hard Di sk
One 360K Drive
130 Watts of Power
Mul t ifun cti on Card
Herc ules Card
Amdek 300

2!!~~-" #3

IBM PC_ $2395
JADE XPC _$1995

256K of RAM
Two 360K Dr ives
Parallel & Se rial Ports
Taxan RGB Monitor

$1695
OPTION #2

256K of RAM, Two 360K Disk Drives, & Disk Controller

to .<OK on Main Boa,d

256K of RAM Expands

140 Watt Power Supply
~ 4.77 or 7 MHz Clock
~ 8 Expansion Slots
~ Deluxe Keyboard
~ 90 Day Warranty

~

~

JADEXPC IBM PC

200 Wall UPS
425 Wall UPS
1000 Wall UPS

UNINTERRUPTABLE POWER SUPPLY
Emergency back-up powe r to save you r computer
syste m and your va luab le data . A mus t for eve ry
computer sy stem

These industria l quality ISO-BARs look li ke a
stand ard multi-o utl et power strip but co nta in surg e
suppress io n c i rcu itr y and built-in noise fi lters plus a
15 amp c irc uit brea ker.
LIST
JADE
4 Receptacle Iso -Bar
' 89
' 59 .9'
8 Receptacle Iso-Bar
' 99
' 69 .9'

LIST

LIST

JADE

CITIZEN
CITIZEN
CITIZEN
CITIZEN
CITIZEN

MSP-l0 FT 160
MSP-15 FT 160
MSP-20 FT 200
MSP-25 FT 200
Serial Option
cps
cps '
cps
cps

_
_
_
_

JADE

' 44 ,95
' 54 ,95
'69 ,9'
'99.9'

E~

C~

~~

p~

R~

o~

F~
' 54

' 30
as low as'4.9 9
' 39
'1 9.95

' 109

' 149

' 40

JADE

95
Dual 851 Sub-System Kit _ _ ' 1445
'599. 95
Dual 851 sub-5ystem A&T _ ' 1645
'799.
complete dual 851 disk drive sub-system with
t wo Shugart SA-851R , cabinet, power supply,

LIST

Double-sided, Double-density

SHUGART 851 R
8" DISK DRIVE
~~bE$24995

IBM PC style cable
Standard parallel cable
Dual Printer Switch Box
Apple Card & cable
RS -232C serial cable
Ribbons
Apple IIc cable

' 60

' 499
' 749
' 699
' 949

LIST

213-973-7707

For Technical Inquiries
or Customer Service call:

800-262-1710

Inside California

800-421-5500

Continental U.S.

~L~
~P'1"1ll2'S'22TS"'''Ti

C

Single-sided, double-density _ _ ' 34
' 16.50
Double-sided , double-density _ _'42
'19 .50
Double-sided, 1.2 MB for AT _ _ '69
'49 .50
' 69
3%" Single-sided for Mac
' 39 .50
3%" Double-sided for DG/l
Bulk Dlskeltes as low as _ __ _ _ _ __

1=

OKIMATE 20 Co lor p rinter _ _ ' 150
PLUG-N-PRINT fo r OK I 20 _ _ _ ' 75
OKI182 120 cps, gra ph ics _ _ ' 299
OKI192 160 cps, gra phics _ _ ' 499
OKI193 160 c ps, 15" pa per _ _ ' 699
OKI 92 160 cps , grap hics _ _ _ ' 599
OKI 93 160 cps, 15" paper _ _
' 995
OKI 84 200 cps , parallel _ _ _ ' 1399
OKI 84 200 cps, seria l
' 1499
Tractor for OK I 192
' 50
Tractor for OKI 92
' 89
2K Serial Board for 192/ 193 _ _
' 99
2K serial Board fo r 92/ 93 _ _ _ ' 120
Extra Ribbon
'9

jilLS &

,,0"

EPSON LX-80 100 cps, NLO
d'
EPSON RX-l00FIT+ 100 c ps
,r;.~ 1\.c,e
EPSON JX-80+ 160 cp s, Color
,0 ~(
EPSON FX-80FT + 160 c ps
eo,)q
EPSON FX-l00F/ T+ 160 cps
t:;,~~ \o(
EPSON LO-1500 200 c ps, NLO
v$'
EPSON HI-80 4 Pen Plo tter
EPSON/ COMREX 420 cp s _ _ _ ' 2495 '1749. 95
2K Serial Board fo r RX/ FX _ _ _ ' 149
' 99.95
NLO Board for RX/ FX
' 219 '179. 95
LelterWriter NLO Kit for FX _ _ _ ' 75
' 59,95
' 29 ,95
LX-80 Tractor
'59
' 39,95
'59
FX-80 Tractor
LO-1500 Tractor _ _ _ _ _ __
LO-1500 Sheet Feeder

Fo, 2. B....' Op"o. Add ....'

.

L IST

JUKI 6100 18 CPS
' 599
JUKI 6300 40 CPS
' 995
COM REX CR-lle 20 CPS _ _ _ ' 599
NEC 3550 33 CPS
' 2250
DIABLO 630 40 CPS
' 2340
TOSHIBA P1340 180 CPS _ _ _ ' 995
TOSHIBA P1351 180 CPS _ _ ' 1895
TOSHIBA P351 288 C PS _ _ _ ' 1850
T.I . 855 150 C PS
' 935
T.I. 865 150 C PS
' 1299

LIST

Pro Writer 7500 FT 105 c ps _ _ ' 289
ProWrlter 8510 AP 120 c ps _ _ _ ' 429
ProWriter 111550 FT 120 cps _ _ ' 6 19
StarWriter Yl0-20 20 cp s _ __ ' 489
StarWriter Al0-30 29 cps _ __ ' 669
StarWriter Fl0-40 40 cps _ _ ' 1199
StarWri ter FlO-55 58 cps _ _ ' 1449
StarWriter FlO Tractor
' 249
StarWriter Al0 Tractor
' 199

.' ~

Expa ndable to 64 K (parallel model expands to 51 2K)
Pa rallel in / Parallel out _ _
' 169
' 139,95
8K
64K Pa rallel in / Parallel out _ _ ' 225
128K Pa rallel in /Parallel out _ _ ' 445
8K Serial in/ Parallel out _ _ _ ' 199
64K Serial in/ Parallel out _ _ _ ' 260
Para llel in /Serial out _ _ _ ' 199
Para llel in /Serial out _ _ _ ' 260
_ _ _ ' 199

.

I!!!!!!!!!!

1M alua P5 .i.4

C. Itoh's best-selling ProWriter and Sta rWriter
pri nters are now avai labl e with para lle l i nterfaces fo r
Appie & IBM , or a serial inte rf ace f or A pple II c,
Mac int os h, Data General, etc. Full o ne year ~ Extra Cable
manufactu rers wa rranty .

IS
ONLY

-.r .'
$49· 9 95~

When Our 40 CPS Letter-Quality Daisywheel
From The Same Manufacturer

STARWRITERTMF-l0

WHY PAY $1149 FOR A C. ITOH

EPROM

Monitor Mover
Gives Back the Desk

PROGRAMMER
.

II I

Li~klllll" l l

Your I.C. Connection
(213) 516-7018
DYNAMIC RAMS
4164· 150NS
41256·150NS

1.59
5.69

STATIC RAMS
6264LP·150NS
611 6P-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 Qu al ity Parts
W ide Selection
Fast Delivery

~,~~~~~~~, ~?"~~!.' 'us ."

, .

13760 Grammercy Pl ace
Gardena, CA 90249
TLX: 664747 HY EXIM
FA X: (213) 217·0363

Inquiry 144

(64K, no Rom. Tasted . 30 days guarantes)

FOR

APROTEK
1071 A AVENIDA ACASO
Add
CAMARIL ~ U CA 930 10
$4 00 Sh'PPing USA
Info 18051987 2454
VISA or Me Add 3 %

$449 00
In clud es Atari 800X L 88 K Computer ,
127K Di sk Dri ve , 20 CPS Le tt e r Quality
Printer , Be gi nner s Ba sic Boo k , and
more . Lis l 5852 .90.

All for only $449 00
152K System $499 00

312/ 382-5050
• Over 1000 programs a vailable

• free calalog

COMPUIER DIRECI
22292 N. Pepper Rd •• Barrington, IL 60010

$120

Write for Price List -

Dealer Welcome

CONCORD Technology Inc. Ph.: (604) 879-3555
47 W. Broadway, Van., B.C. canada V5Y lPl

Meta1CE-31

Po werful Real T ime 8031 Emulator
That Runs on yo ur IBM PC
Th e MetalCE series o f em ul ato rs pro vid e
full speed , real tim e, transparent in-ci rcuit
emu lation capabi lity for ei th er th e 8031 ,
8032 or 8344, Man y unique fea tures are
p rovi ded inclu di ng over 16,000 hardware
breakpoints. MetalCE emul ato r s si mpl y
co nnecl t o yo ur IBM PC or co mpatible
thr ou gh a n RS232C inlerlace . Each
Me talC E em ul ator in cludes an adva nced
m enu dri ven host interface . Prices start at
under $1.500.00. A Demostration Package
is available for $35 .00. Call toiliree for more
inlormati o n: 1·800·METAICE.

MetaLink Corp .
33 W . Baxel der Place
Chandler, AZ 85224
1-BOO-METAICE In AZ (602) 9 26-0797

W(' [,I)!,£' 0111' CIl811)11I('r,~

Inquiry 230

Inquiry 291

emission

o

o Available in slow decay

green or medium decay
"European Amber" (Ihe
slandard in Europe)
High·eonlraSi double
dark lace glass Ihal also
cUfS U.V. radiation
o Tube lace is elched 10
slOp glare
Now, you can easily up·
grade your monitor 10 ex·
ceed European slandards lor
persistence and color with
the installation of a Lang·
ley-SI. Clair Soil-View'"
CRT! Available for Ihe TRS80: " TeleV ideo:" Kaypro ."
Healh:" DEC: " Zenilh: "
IBM PC: " Apple III'" and a
wide variety 01 other
monitors.

o

InquIry 353

'Color Gr.phlc Cord .. . .. . . .

Lowest Price COTnputer
SysteTn in the U.S.A.

tium impregnated glass
Ihal slOps X-ray

Tech Star Laboratory

$70

$35

Computer
System Sale

llieker. and eye latigue

1701 N. Greenville Ave; Suite 709
Richardson, TX 75081
(214) 680-2304

IBM:

Inquiry 105

o Made wilh Lead/Siron·

For further info on 4015 & other micro's, Contact:

'Control Cord ....

• Printer or Game Cord ... . ....

BEST PRICES FOR APPLE/IBM CARDS

AMBERCRTs
o

4015 Board System Featuring:

(98% compatible. new or replacement)

MOTHERBOARD

6B764 plus others. Please Specify Personality
Module desired with order. Additional Personality
Modules only $15 .00 ea. Full 1 year wa rranty .

o Eliminale$ Slrobe.

- Intel's Powerful 8052-BASIC Microeontroller
- Up to 32K EPROM Programmabili ty 12764/1281
- Up to 24K RAM 18K RAM provided 1
- 2/8255, 1/8155 110 chips, & 8741 option
- Auto Baud/RS232C/ IOMHz crystal
- 5v," x 11v," PCB
- S389 assbl'dltested 4015 board +SIO P&H

(Allow 3 Weeks Delivery)

IBM·xT or APPLE lie $210 EA.

~~!r:s~~i~~ ~~i.;'t;~i!,U~h i~~5~: 205x:~P;!~,

Inquiry 38

Inquiry 213

:rl

Comes complete with CPM, IBM and Apple
BASIC Driver Program listings. Driver Programs
on Disk only $20.00 .

TO ORDER: CALL , ·800/ 962·58DO OR WRITE

P.O. Box 8056
Grand Rapids, MI 49508
(616) 241-4040

(including case ,
components. I.C.)

$265. 00

COMPLETE WITH
PERSONALITY
MODULE
117 AC POWER·RS232
·S BAUD RATES - HANDSHAKE TO HOST
ALLOWS READ. WRITE, VERIFY & COPY

Models to fit most CRrs
Rotates 360 0 on base
Adjustable height
Support tray swivels and tilts
Holds up to 50 Ibs
Clamp, screw and wall mountings

$179
COMPLETE KIT $120

APROTEK 1000
ONLY

r [:110
•
•
•
•
•
•

~~~!~~o~~atible) MODEM

TO ORDER:
CALL 800
221-7070

o
o

Ideal lor word processing
and programming, yel
lasl enough lor games
and graphics
Warranled lor one lull

year against manulaclur·
ing deleClS or lube
lailure
Comes wilh a 3D-day
money back guaranlee
Easi ly inslalled (comes
with premounled
hardware)

Gall now 10 ordor your 5011VI,w'" CRT 'rom Lang-

ley-51. Clair - 599.95

Plus $7 lor packing and
UPS Shipping ($17 for Over·
seas, Parcel Post or UPS
81ue Label ). Add sales lax
where applicable. Visa/Mas·
lerCard orders welcomed .

.~. Langley·SI. Clatr
•

lnalrumonlallon Syal,m •. Inc.
132 W. 241h 51.
H,w York. NY 10011
In N,w York call 212 989·6876 .

RAM

Memory Expansion Kit
4264/4164 Compatible
Fits Major PC Brands

f're~9'.

~n\~~\O'

.

.

--

FACTORY DIRECT
HIGHEST QUALITY!
MICRON ' DRAMs LIST OUR PRICE!
9 64K DRAMs $ 25 .
$ 20.
9 128K DRAMs $359.
$125.
9 256K DRAMs $369.
$149.
150 ns Access Time

.....ICRON
ITECHNOLOGY , INC .

(208) 3B6"3900

Marketing Department
2805 E. Columbia Rd .
Boise, Idaho 83706

TWX 901-970-5973

IMMEDIATE SHIPPING!
VISA, MasterCard, Certified Check,
COD & Money Orders

OASTLINE COMPUTERS , . :-:J ~.Q9~,?,;~o~:~§.t§
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!
IBMPe

IBMPe
•
•
•
•

• 2 MPI Full Hight Drives
• 256K Memory

$1549
IBMPe

2 Vz High Teac 55B's
256K Memory
Color Graphics Board
Green 12" Monitor

$1699

• 2 Drives, 256K Memory
• Color Card and HX12

IBMPe
•
•
•
•
•

$2100
IBMXT
• 1 Drive, 10Mb Hard Disk
• 128K Memory, 100% IBM

2 Teac 55B Vz High Drives
256K 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 & 256K

2 Drives, 256K, Grn Monitor

Portable with Hard Disk

$1959.00

$2299.00

$3395.00

AS'i' SIXP AC +

PRINCETON GRAPHICS

INTEL Math Coprocessor .

with 384K, Clock Calendar,
087-3 for PC & C ompah'bl es Comes
ParlSer 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

DOS 3.1 Latest Version - Call

QUANTITY ORDERS

Star Micronics

CAL DEK 10 Meg

Call for Bigger Discounts

GEMINI

INTERNAL HARD DISK

SG-lO Printer

For PC or Compatible
Comes wiD rive Controller

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

Corporate & School Accts
Call for Information

Dealer

Avail - P.O.s 1!;xoeaItea

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 6V20/0 sales tax. Prices subject to change without notice. Not responsible for typos.
450
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Inquiry 79

ORDER TOLL FREE

800-228-4615 FOR SPECIALS YOU WONT BELIEVE

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

(IBM Compatible)

TEAC 55B
MPI B-52
TANDON 100-2

$95.00
$75.00
$119.00

OKIDATA PRINTER
192P (160eps)

Streamline, Near Letter Quality

DYSAN DS/DD

SR-12 & Scandouble

$29.95

GEMINI PRINTER
SG 15 (100cps)

DEALERS NOTE
1000 pes 4164
5000 pes 4164

JUKI PRINTER
6100 (18eps)

$389.00

6300
Juki Tractor

MEMORY UPGRADES

$ .80 ea.
$ .75 ea.

Call

CALL

COASTLINE DS/DD$19.95

$389.00
$9.25
$18.00

$439.00

MAX-12 (Mononchrome) $169.00

$369.00
64K
128K

HX-12 (Hi Res Color)

Call
$129.00

HERCULES
Color Card w/Par. Port

$169.00

Monocard

$309.00

INTERFACE

AST SIXPAC

QUAD BOARD

Techmar Graphics Master $449.00
Quadram Color I $199.00

Par.lSer. 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!

OASTLINE COMPUTERS

.y

~.QQ:~H~~.:±ft!§..
213-329-0825
1956 W. 153 St., Gardena, CA 90247
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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 Owners, 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 ch~ract~rs
out there who promised a lot, took your money ... and
than delivered less than they promised.

I*U*CO™:

a lynch mob
with a purpose.
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.

And Hwasn't accidental.
Today"s computer industry is filled with
hypesters, rip-off artists, vaporware
specialists and other s whose sole function
in life is to part you from your money by
delivering a little less than you bargained
for ...or by charging you more than you would
otherwise have to pay.
The rip-off might have been a computer that
wasn't quite as "compatible" as advertised.
Or it could have been a well-known computer
that was to be delivered at the same time that
"hundreds" of programs would be available
with it...if you consider the same time to be a
year-and-a-half later.
Or the rip-off might be in the form of
measures taken by certain manufacturers
and software publishers to limit sales of their
products through "authorized" dealers only.
This is, of course, designed (they say) to
get you better service.
But it's also a neat way to keep prices
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artificially high by restricting competitive
forces in the market place.
The number of ways you're being ripped off
grow everyday, as greed becomes the major
motivating factor in the computer
marketplace.
Possibly, you've been had by a software
manufacturer who continuously upgrades
their software ...charging you a pretty penny
for the elimination of bugs which shouldn't
have been there in the first place I
In a few cases, it's nothing more complex
than a vendor who takes your money and
simply takes their time in delivering.
If they ever get around to delivering at all.
. In any event, the computer industry just
isn't the friendly place it used to be, when
everyone was trying to help each other learn
about their machines.
Today's computer market has been an
invitation to be ripped off.
now,
t hat
is.
U n til

But when the workers organized, they got I
lot of power.
Even automobile owners learned the lesson
a long time ago. Back when the early driver:
got tired of dirt roads, they organized thl
American
Automobile
Association ... anc
that's part of the reason the United States is
laced with an incomparable highway and
street system today.
Needless to say, the computer indust~
knows the value of organization as well.
Computer manufacturers, software
publishers and others eager to get as mucl
as they can from you have formed variou:
associations to acheive such lofty goals a'
making sure that they can' be hel l
responsible when their products don't work c
to prevent you from copying the software yOI
"licensed" from them ... so they can sell you a
back-up disk.
In short, everyone seems to have learne
the benefits of getting organized and gainin
I*U*CO
power.
Except the personal computer owner an
means protection.
user.
I·U·CQ1lI subscribes to some very ancient
And that's why there has to be an I·u·con
wisdom: there's strength in numbers.
Labor unions learned the lesson a long time
ago.
The individual worker had no clout.

I'U'COTM Is designed to be what So, as an I"U"CQTM member, you get:
'l9ry collective organization Is: a
1. The lowest posssible prices.
leans to protect the special
2. An assessment of both the product
,terests of Its own membersl
and the vendor.
And, in this case, the members are the
3. Information on the actual use value
ictims ...the people who own and use
of the product. (An awful lot of prodersenal computers.
ducts sound better in their advertisThe people who until now have been
ing
than they are in reality. Thafs
owe
r
Ie
s
s
why so few companies offer a
First of all,
money-back guaranty.)
I*U*COTM
Continuing protection
means low prices.
from I'U*COTM:
rhe first benefit an I"U"C()I'M member gets is
the Computer ReglstryTM.
Ie opportunity to save money.
As an I"U"COTM member, you can also
Lots of it.
become
part of our exclusive Computer
While certain manufacturers of software
~ripherals and hardware are trying hard t~ RegistryTM.
You simply register the appropriate
'ack down on what they call the "grey
larket" (thus keeping prices higher than information about all the hardware, software
ley should be), I"U"COTM will maintain a and peripherals you own with I"U"COTM.
Then, as updates are announced, bugs
atabase of every mail-order advertisement
at appears in the major national computer discovered or fixed and so on, you
agaazines. A similar database will also be automatically get this information as part of a
and individualized monthly
.pt for selected major retail markets, so customized
'u can take advantage of special sales and bulletin.
No more finding out a year after the tact
h
eli
k
e
.
When you want the lowest price on that you're still using Version 1.00 and
Imething, just (electronically) mail your everyone else has Version 9.41 Or, you
might find out that the problem you thought
.opping list to I"U"COTM.
~thin a day, you'll get the three lowest and was yours alone is actually widespread.
(As a personal note, you'll find that this
ost recently quoted prices ... and, quite
)ssibly, special prices that haven't been I"U"CQTM service is invaluable.
In the past few weeks, I found out that a)
ivertised anywhere I
the ROMS in my Anadex printer have been
I*U*COTM protects you.
. .
upgraded, b) there's at least one
)f course, bUylOg by mall or from a supplier undocumented bug in running MacPaint with
'.u don't know can get you more than low the 512K upgrade c) th ROMS'
'Ices
'
e
10 my
.
. . .
IOMEGA Bernoulli Box were upgraded, and
It can get y~u pr?ble~s 10 ~e"very, service' d) [best of all] ' MicroPro knew of a bug in
.d general dissatisfaction WIth the product Infostar 1.6 which they didn't tell anyone
IU bought.
abo u t
for
18m 0
t hi)
So, along with the low price quotations, you '
.
n . s
so get I"U"C()I'M member evaluations of the In none of these Instances did the
oduct and the vendor and a bibliography of manufactur~r" tell the consumer.
views, letters to the editor, articles and
.As. an I U ~QTM member, you could get
her information that just might convince ~h,.s.'nf~rmat'o~ on a customized and
IU not to spend the money in the first place. Indlvldua"ze~ baSIS, each and every month
(Remember,
most sellers are pretty for. every Ple~e of hardware, software ~nd
strictive about returns,
particularly penpheral equloment you own or acqUire.
oftware
returns
)

Free!
A guide to your legal rights as a
personal computer owner!

I*U*COTM :
the Iron fist.
The best part of I"U"C()I'M has been saved
for last.
Yes, I·U·CQTM 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
I·U"CO'sTM exclusive Computer RegistryTM,
you can also stay current with the products
you own or acquire.
But with I*U*COTM,
you also get power I
But, more importantly, your membership in
I·U·COTM gives you the power of belonging
to a community... a community of personal
computer owners and users who need to
protect their rights.
For instance, a group of software
publishers managed to get the Louisiana
legislature to pass a law "legalizing" the
non-warranties they provide with their
software. (You know, "this 'software is sold
without any guaranty that it will work." Just
pay your money and take your chances.)
I*U*COTM
will fight for youl
I"U"COTM will fight that kind of nonsense by
lobbying against it, organizing PAC's and, in
general, by doing what every other special
interest group does: fight for its own special
needs and interests.
As one person, there is little you can do
when you're ripped off by a vendor. The
powers that be ... such as the FTC ... don't pay
much attention to one person.
But when a special group like I·U·COTM has
a lot of members which can be translated
into publicity and political pressure, you'd be
surprised what can be done.
There's a lot more to the I·U·COnl story.
More than we can afford to tell here.
Complete information costs only $ 1.00.
So, fill in the coupon below.

International Union of Computer Owners,lnc.
30 East Huron Street
Chicago, Illinois 60611

YES,l'm tired of being rfpped 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 understand 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
ve you helpful information on questions such as using copy programs for making your own Name
Compa~n~y-----------------------Ick-up copies, how to complain effectively and other issues which affect you as a
Irsonal computer owner.
Address ____________~~--_=~--City ---,~_ _ _ _ _ State
ZIP
Make of computer:
. Ifs a slim volume, to be sure, because unless you're both rich and tough, you're
ling to learn that you haven't got all that many rights.

Inquiry 187
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EXCLUSIVEL Y FOR IBM PC

18MXT
256k , 2 floppies (360k)

IBM XT 10 M8
256k, 1 or 2 floppies (360k)
10 MB Hard Disk

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 40MB
512k, 1 or 2 floppies
(360k/1.2 MB). 40 MB HD

IBM AT 80 M8
512k, 1 or 2 floppies
(360k/1.2 MB). 80 MB HD

IBM AT 140 MB
512k, 1 or 2 floppies
(360k/l.2 MB) , 140 MB HD

IBM PC
256k, 2 floppies (360k)

IBM PC 10 M8
256k, 1 or 2 floppies (360k)
10M B Hard Disk (auto boot)

IBM PC 20 MB
256k, 1 or 2 floppies (360k)
20 MB Hard Disk (auto boot)

512k, 1 or 2 floppies
(360k/1.2 MB), 20 MB HD

*

PRICE WAR

PRINTERS

EPSON FX:BO+ . : .$339 FX-l0b+ . . $459
LX-BO/HIBO/JX-BO ...... $219/$359/$469
LQ-1500 Par/Ser
..... . $939/$9B9
Traclor FX-BO/ LX-BO/ LQl500 ... $50/$60/$70
LQ Shl Fdr Single Bin/ Dual Bin .... $450/$750
LX-90 w/ IBM Interface Cartridge
& Traclor .
. .. . $279
SQ- 2000 .
. .. . CALL
OKIOATA OKIMATE 20-IBM Plug & Print. . $199
lB2-P/ 1B2-IBM .. $219 192-P/192-IBM . $329
193-P/193-IBM .. $479 84-P/ B4-IBM ... $629
192 Traclor. .. $70 B4 Sheel Feeder ... $390
TOSHIBA 1340P (80 column)
.$529
TOSHIBA 351P (132 column) ...... . $1099
351 Tractor / Sheet Feeder ...... $170/$790
JUKI 6fOO (18cps) , 13 '; wide ..
. $349
JUKI 6300 (40 cps), 16" wide
.. $679
6100/ 6300 Tractor / Sht Fdr .... $140/$240
5510P (16Ocps) . . $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-l0 (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
Yl0-20-P .
. $399 A1O-30-P ... $449
F-l0-40-P ...... $849 F-l0-55-P $999
Fl0/ A10 Tractor/Sheet Feeder . .. $180/$490
ALL NEW MODELS.
. CALL
QUME 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-P3151 LQ 22 cps . ... $479
KX-Pl090/ 91/92/93 .. $189/$269/$359/$529
STAR MICRONICS NEW 10" & 15" MODELS
SG-l0/15 '120 cps .
. ... $239/$389
SD-l 0/ 15 160 cps ..
. ... $349/$459
SR-l0/15 200 cps .
.. .. $499/$599
Power Type ..... $329
SB-lO ..... 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
630 API .
. ........... ..
Advantage 0-25 ... $549 Series 36 ... $729
DATAPRODUCTS 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
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
with
90 day warranty.
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*

CAll US

FLOPPY/HARD DISKS
TEAC Hall Ht FD 55B-DSDD .. 'REDUCED' .
TANDON 100-2 Full Ht DSDD . ' CALL'
HARD DISKS for IBM PC/XT
10 MB Int. 'CALL' +189-10 MB Ext . 'CALL'~
20 MB Int. ·CALL·.167'5- 20 MB Ext . 'CALL' ~
33 MB Int 'CALL' ~ MB Ext 'CAU.:~
44 MB Int 'CALL':-$+49&- 44 MB Ext . · CALL· ~
70MBInt
CALL 70MBExt
CALL
.... .
.....
140 MB Int .. . CALL 140 MB Ext .... CALL
BACKUP for IBM PC/XT
10 MB Int 'CALL ' ~ 10 MB Ext . ' CALL~
20 MB Int ·CALL·,segg... 20 MB Ext . 'CALL'~
40 MB/60 MB Int/Ext. ............. CALL
HARD DISKS FOR IBM PC AT
20 MB Int. 'CALL' ~40 MB Int. 'CALL',-a)l39980 MB Int . .. CALL 140 MB Int ..... CAtL
TALL GRASS NEW PCIT FORMAT DRIVES/ BACKUP
25 MB w/5O MB .$2599 35 MBw/5O MB.$3399
50 MB w/5O MB .$4299 BO MB w/5O MB .$5499
Controller . .
. $140 Cartridge (60 MB) $40
EVEREX 10 MB/2O MB Int. ·REOOCED·,-a;sgg/ $749 ·
IRWIN MAGNETICS TAPE BACKUP
10 MB Int 'CALL'~10 MB Ext . ' CALL'~
20 MB Int 'CALL' ~- 20 MB Ext . ' CALL'~PWR SUPPLY 130/150 Watts .. . .... $99/$129

MONITORS
PGS MAX-12E1HX-12/ HX-12E . $169/ $419/ CALL
SR-12 ... $549 SR-12w/ Sioma400 ... $999
TAXAN COMPOSIT 115 Green/116 Amber . . $129
MONO 121 Green/122 Amber (1000x360) .. $139
COLOR 411 (510x260) . $349 425 (640x262) . $449
COLOR 440 (720x400) .
.. .... $519
W/Persyst Bob Brd .
. $849
AMDB< 3OOl/3OQA/310A (M) . . $139/$149/CALL
COLOR 300/500/600 .. . .... $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/GrapIlics Master . $949
TILT/SWIVEL Monitor Pedestal
W/Purchase of any Monitor .

LAST WITH YOUR BEST QUOTES

MULTI·FUNCTION CARDS
AST SIXPAK O-K. .
. $239
ORCHID Blossom O-K . . $179
PARADISE 5-Pack O-K ... $159

384K .. $299
384K .. $239
384K .. $219

TECMAR Captain O-K ... $179
BT6 Plus w/64k.. . ... $199

384K .. $239
384k .. $249

IDS B-512 O-K..
. .$199 512k . . $279
P/ S/ G Ports , Clock/ Cal & disk emulation .
QUADBOARD O-K ..... ~-v384K . ,-a)279 Silver Quadboard. O-K to 640k ......... CALL
Gold Quadboard: Multifunction & Color ... . CALL
PERSYST Multifunction & Color or Mono . frool $329
i
.

r~;;;=F,~if:;;;;;;;;;;;~~it.t~'

EVER EX Graphics Edge ....... Best Price Ever
AST MOfll!T<lIlh flus w/cb::k, Par & Ser AJrts . $399
AST Preview for Mono Graphics .
. CALL
PERSYST BoB Bm . . $349 w/ TAXAN 440 .. $849
Short-Port Color ... $159 Mini-Mono ... CALL
Color Combo: Multifunction & Color .. from $329
Mono Combo: Multifunction & Mono . . from $329
QUAORAM Quadcolor I or II . . $209 Both .. $398
Gold Quaaboard : Multifunction & Color .. . CALL
STB's Chauffer. . .
. CALL
PARADISE Modular Brd .. $259 Modules .. CALL
lOS B-450 Moo>. Color & Printer ~ . . ... $249
TECMAR Graphics Master ............ $439
w/Amdek 710 .
. .... $919
HERCULES Mono Graphics .. $289 Color. . $149
GENOA Spectrum ....... ... ... BEST PRICE
.$399

MYLEX Chairman .
IDS B-450 Mono, Color & Printer Port . .
PARADISE 5-Pack + 384k RAM ..
BT 6 PlUS + 384k RAM .
IDS B-512 + 384k/512k .
ORCHID PCturbo w/640k .
Floppy Drive Controller for IBM PC/XT.
KffiRONIC Deluxe Keyboard KB5151 .
POWER DIRECTOR P2/P12 ..

*

MODEMS

EasyIlaIa 12B 300/ 1200 Bd Int Vi/software ..$199
HAYES 1200 B w/SmartCom II . .
. .. $339
HAYES 1200 Ext. w/o Sottware . . . ... . $359
Smartcom II .. $90 NEW 2400 Baud Ext .. CALL
POPCOM C-l00/X- l00 .
. _.$269/$289

AST Reachl 1200 Bd short card w/ Crosstalk . $379
PROMETHEUS PROMODEM 1200 Ext ... $279
For 1200 Ext: Alphanum Display/Comm
Buffer ........................ CALL
PROMODEM 1200 B Int w/ MITE sottware .. $249
QUADMOOEM II shortcard w/ Crosstalk XVI .' . CALL
2400 Bd Upgrade Kit for Quadmodem II . . . CALL
Van-Tal Half Card w/ Crosstalk XVi . .... $369
1200 Plus Ext w/o soffware .
. ... $339
ANCHOR Volksmodem 12 .
. $179
Signalman MK XII .. .
. . .. $229
Signalman Express. .
. ... $259
BIZCOMP Intellimodem
ST/XL/XT .

64K RAM Set .. $10 10 + Sets . . $9 50 + .. $8
256K RAM Set .. $45 10 + Sets .. $43 50 + . . $40
8087 5mhz for IBM PC . . 'REDUCED' . ~
00287-3 5mhz for IBM AT ... ·REDUCED' .. .,.$239 .
ORCHID PC turbo w/ 128k . ~Jl40k ..~
QUARAM QUADs print. ....... . ...... $499
CABLE Parallel . 6ff ... $20 Serial. 6ft .. . $25
Keyboard Extension. 6 ft .. . . . ...... .. . $10
MAXELL MD-2 DSDD Box of 10 .
. . $22
10'+ Boxes .
. .$19
FLOPPY Controller ..
. ... $109
FLOPPY Controller w/ P, S & G Ports
& Clock/ Cal.
...... . ......... .. $199
COMBINED FLOPPY/ HARD DISK Controller . . CALL
MOUSE SYSTEMS PC Mouse .. . ..... $139
. ....... . CALL
.. $165
QUAD RAM Microfazer Bk Par to Par . . . $129
COMPUTER ACCESSORIES P2(5) . . . . .. . $89
POWER DIRECTOR P12(6) .. $129 Pl -2-3. . $299
KENSINGTON Master Piece (5 outlets) .... $89
PC Keyboard Storage Drawer . .
. .... $89
STANDBY PWR SUPPLY w/ surge protection
200/300/800 watts ....... $269/ $359/$899
KOALAPAD w/PC Design ............. $89
KENSINGTON Universal Printer Stand .... $20
TILT/SWIVEL Monitor Pedestal. ........ $30
PWR SUPPlY 130/150 Wans ..... $99/$129

CREDIT CARDS

....=-=EB m
~

NOWCHERE!
CROSS SOFIWARE
for the NS32000
Also Availablefor IBM PC
INCLUDES:

ONLY
PUBLIC DOMAIN
SOFlWARE

• Cross ,A.sse mbler •
• Cross Lin ke r .
• Debugger.

Rf NTAL LIBRARIES FOR CP/ M
SIG/ M UG (New Je"ey Arel Computer Club)
216 Disk Sides .
. ....... ....... . . .... .. ... .. .. .$125.00
CP/ M UG (New Vork Area Computer Club)
92 Di Sk Sides .
. .. ...... .$45.00
PICON ET (Bay Area U.er Group)
34 Disk Sides .
. .. . ... . .$2500
KUG (Charlottesville Kaypro Ute, Group)

• N.S. ISE S upport •

39 Disk Sides ...... NAT'I()NA'LEPSCJN 'UG"

• Librarian •
• Pascal Cross Compile r .
• C Cros s Compiler .
U. S. prices s tart at 850 0

DISK DRIVES

is uncopytighted, so no license fees to pay to anyoneL
Thousands 01 uselul dbase, spreadsheet, word processors,
games, utilities and business programs you can copy yourself
from our User Group rental libraries. Join hundreds 01
companies and users enjoying a wealth 01 inexpensive
sottware!

Half Height
IBM Compatible
ONE YEAR
WARRANTY
40 tr. DS/DD . . . . . $89.00
80 tr. DS/DD ..... $99.00

. .... $45.00

34 Disk Sides
...... $40.00
PO DIR ECTORY CATALOG DISK
SPECI AL SALE- Include. CP/M, SIG/ M UG & PNET
S5.OO pp
RENTAL LIBRA.RIES FOR IBM PC DOS
PC·BLUE (NVACC)
110 Disk Sides.
$135.00
IBM·PC SI G (Santa Ctara Group, olhe,,)
300 Disk Sides .
. $325.00
RENTAL LIBRA RIES FOR CO M MO DORE 64
28 Disk Sides .
$25.00
PO DIRECTORV DISK
... ... .$12.00 pp
Rentat IS lor7 days alter receipt 3 more days grace lor relurn. Useyour
credi t card - NO DISK DEPOSITI Most lormats available - even
Apple! Specilly Sollware also available lor sale: .$6.00 pel diSk lull

1.2 meg . floppy .... CALL
Enclosures and mount ing kits
Special bracketed pair pricing

'.'
"

•

24 hr .. 3 minu te info. recording
NATIONAL PUBLIC DOMAI N RENTAL CENTER
~

rz:E5) 1533 Avohill Dr., Vista. CA 92083

l. . . . ls::&2I

(6 19) 941·0925 Orders

ALLIED MICRO DEVICES

i809 Boardwalk, Ann Arbor, MI48104
(313) 996-1 282 :TX 2907707 AMEL

(619) 727 -1 01 S

' Manufactured by SANYO

~

LJLJ
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The world's fastest, most powerful

II

ASrROnOm'Jl'

II

com E TO US FOR YOUR
ASTRon o miCAL COmpUTinG nEEDS
FORTH. the programming language
creat.ed. by astronomers.
Fas t - Compact - QulcJ: debugging
noW" ava ilable tor m ost micros and DEC mlnLs.
• Our GE n ER AL ASTROn Omy UTilIT Y does sIdereal
lime, coordinate con versions, precession, file
• The EPHEmERIDE PROGRAm .... 111 let. you locate

Cornel Haley qUIckly'
• We hove CATALOGS too
the YBS (gOOOnal:.ed-eye
starsl, the R n GC (galaxies), the GVCS ( variabltJ stars).
and the SAO (260,000 stars) In popular disk. formalS.

• And ""0 customize programs tor photometry.
spectral analYSIS and Imag8 processing
Write tooay for our tree ca Lalog . All sottw(ll"'EIhasa
JO- dag mon ey - back g u a ran l ee!

UniFIED SOFTWARE SYSTEmS
POBox 2644, new Carrollton, mo 20784
(30 I) 552-9590

Inquiry 363

~,

ROSE

'l:@';1 EL~~TRONICS

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
Model # and Serial # of your
printer.
Personal Check and COD's
accepted - No Credit Cards
4-6 weeks del ivery

SLR"AC~49~5
".. In two words. I'd say speed & Hexibility",
Edward, Joyce. Nov. 84. l.1icrocompuling

Th is 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
wit!l M80 in .8080 mode with many
extensions. Too many features to list.
To order or find out more about our
complete family of developm'e nt
toois, call or write:

S L R-Systems
1622 N Ma.n SI Butler PA 16001
(800) 833-3061 • (412) 282-0864
Telex 559215 SLR SYS

Inquiry 406

Inquiry 142

DATA SWITCHES

I

FoxBASETM

SHARE com puters, pri nters,

"..•••II!!I-., ~~~~~r~~~ ~~b~:r~!adpe;i~~
.::::::JIIIII....~

INEXPENSIVE way to network
COMPATIBLE with
all computers.
~usinesses, Schools, Homes

WE ALSO O FF ER :
Data Bullers, line Drive rs,
.. Modems, Protocol Converters,
. Parallel - Serial Converters,
Cables, Compu ters, Printers;
Disk Drives, and more .
AUTOMA TIC - CARETAKER is idea l for a business or
sc hool 10 share a printer or modem among many computers .
Operation is fully automatic wilh no software required .
Parallel o r Serial 4 channels - $295 8 channels· $395
MANUAL· HARD SWITCH is ope rated with the Ilip of a
switch . 2:2 and 2:4 models allow simu ltaneous communica tion .
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 - $27~
LED and spike prolection on serial models add $20 .
CODE ACTIVATED - PORTER connects.one computer to
mulliple peripherals. A software code selects the peripheral.
Parallel or Serial 4 channels - $295 8 channels - $395
Bulfer option 64K - $100
256K - $250
REMOTE· TELEPATH connects multiple compulers to
multiple peripherals. A se lector al each computer o r term inal
chooses up to 4 periphe'rals and displays busy stalus.
4:4 - $495 4:8 - $795 seleclor - $39 .

= === 9'-< 4 ;ti!_

..

_-,...u.

ROSE ELECTRONICS
P.O. B OX 1,.2511
HOUSTON , TX 7121,.

====

(713) 240-7673
MC " VISA Accepted
D ealer I" qulrtelln vlted

OK-WRITERT.M.

Interpreter/Compiler
dBASE II® source compatible
Runs 3 -20 times faster than
dBASE II

•
•
•
•
•

8087 coprocessor support
14 digi t pre cisi o n
Up to 48 f ield s p e r re cord
Full type-ahe ad capabiliti e s
Prov ide s compact abject code
and program security
Twice a s many memary variables
as dBASE II

•

FOX SOFTWARE INC .
13330 Bishop Road . P.O . Box 2~9
Bow ling Gree n . OH 43402
419-354 ;3981

Inquiry 154

,.

LETTER QUALITY
r

•
•

CALL US FOR ALL YOUR INTERFACE NEEDS

Inquiry 407

8080 relocallng macro assembler

. . . .'-"III

o

graphics
to all features
cing, bold, double
ing, self-test . etc.
rallel interfaces ret ained
e; Diagnostic HEX dump
ny other features

RAINBOW

TECHNOLOGIES. INC .

17971-E Skypark Circle, Irvine, CA 92714
(714) 261-0228 Telex 386078
UK Distributor: X-DATA (07Sli 72331
Inqulry}OO

256)(4
2 10 1
256)(4
5101
2102 -1
1024)(4
1 024)(1
2 1 02 l ·4
2 1 02 l ·2
10 24x 1
2125
1024xl
256x4
2'"
211 1 l
256x4
2 11 2
256x4
2 114
1024x4
10 24)(4
2 11 4 · 25
2114 l ·4
1024x4
1024)(4
2 11 4 l ·3
1024)(4
21 14l-2
2 11 4 l · 15
1024)(4
1024)(4
TC5514
214 1
4096)(1
2 147
4096xl
2 14 8
1024x4
4096)(.1
TMS4044 -4
TMS4044 -3
4096,,1
TMS4044 -2
4096,,1
TMS40l44 -2
4096,,1
UPD410
4096,,1
MK4118
1024)(8
2048)(8
TMM2016 · 200
2048)(8
TMM2016 -150
TMM 2016 -100
2048)(8
HM 6 11 6 -4
2048)(8
2048,,8
HM6116 -3
HM6116 -2
2048)(8
HM6116lP -4
2048x8
HM 6116 lP · 3
2048)(8
2048)(8
HM6116lP · 2
2048)(8
TCS5'6
TMS4016
2048x8
Z ·6 1 32
4096x8
HM6264p · ' 5
8 192x8
HM 6264lP -1 S
8 192 )(8
HM 6264 lP -1 2
8 19 2)(8
lP - low power

(450ns)
1 .95
(450ns)(cmos)
3.95
(450ns)
.89
(450 n s)( lP )
.99
(250nsl( lP )
1 .45
(45ns)
2 .95
(450ns)
2.49
(450ns)(l P )
2 .95
(450ns)
2.99
(450n s)
8 9.95
(250ns)
10 .95
(450 n s)( lP )
12.95
(300 n sH lP )
13 .45
(200ns)( lP )
13.95
(150ns)( lP )
1 9 .95
(650ns)(cmas)
4 .95
(200ns)
2 .95
(55ns)
4.95
PO n s)
4 .95
(450ns)
3 .49
(300ns)
3.99
(200ns)
4 .49
(200ns)( lP )
4 .95
(lOOns)
3.95
(250ns)
9 .95
(200ns)
3 .25
(150ns)
3.75
(lOOns)
4 .75
(200ns)(cmos)
3 .69
(1 50nsHc m os)
3 .95
(120ns)(cmos)
5 .95
(200ns)(cmos)( lP )
3 .95
(1 50 r1 s)(crnos)( l P)
4 .2S
(120ns)(crnos)( lP )
6 .95
(250 n s)(cIllOs)
9.95
(200 n s)
6 .95
(300ns)(Gstat)
34 .95
(1 50ns)(cmos)
9 .75
( ' 50ns)(c nlos)(lP)
£1 .95
(1 20ns)(c rnosj( lP )
10.95
Qstat::: Quasi -Sw t ic

DYNAMIC RAMS
TMS4027
4096xl
4096)(1
2 107
4096)(1
MM5 280
TMS4050
4096)( 1
UPD411
4096xl
TMS4060
4096x1
MK4108
8192xl
MM5298
8192)(1
4116 -300
1 6384)( 1
41 1 6 -250
16384 )( 1
4116 -200
1 6384)(1
4 11 6 · 15 0
16384 )(1
4 11 6 · 1 20
' 6384x l
1 6384)( 1
2118
MK4332
32768xl
4164 -200
65536x1
4 164 -150
65536x l
4 164 -1 20
65536xl
MCM6665
65536x 1
TM S4 164 -20
65536x1
TMS4164 -1 5
65536)(1
4164 -REFRESH 65536)( 1
TM S4416 -20
16384x4
TMS4416 -15
16384x4
4 11 28 · 150
1 3 1072 x1
41256 -200
262144)(1
41256- 1 50
262144)(1
5v::: Siny le 5 Volt Supply

(250ns)
(200ns)
(300 n s)
(300 n s)
(300 n s)
(300 ns )
(200 n s)
(250ns)
(300ns)
(250 n s)
(200 ns)
(1 50 n s)
(120ns)
(150ns)(5v)
(200n s)
(200ns)( !J v)
(150ns)(5v)
(1 20 Ils) (5v)
(200ns)(5v)
(200ns){SV)
(150ns)(5 v)
4 .95
(150ns)(SV)(REFAESH) 8 .95
(200ns)(5V)
8 .95
(1 50ns)(5v)
9 .95
( 150ns)(5v)
1 3 .95
(200 n s)(5v)
5 .25
. (1 50nsj(5v)
5.50
REFRESH ~ Pin 1 Refresh

Z-80

6500

2.5 MHz

1.0 MHz

2.49
2.95

7.95
8.95
2 .95
9 .95

9 .95
9 .95
9 .95

4.0 MHz

6502
4 .95
65C02(CMOS)12.95
6504
6.95

6505

8.95

6507

9.95

6520

2.95

6522
6532
6545
6551

5.49
9.95
9 .95

2.0 MHz

2 .95
3 .95

6502A

5.95

6520A

5 .95

8.95

6522A
6532A
6545A
655 1A

9.95
11.95
12.95
11 .95

9 .95

3 .95
10.95
10.95
10.95
10.95

3.0 MHz

6.0 MHz
8.95
9.95
9 .95
1 9.95
29 .95
29 .95

ZILOG

456

9.95

BYTE'/ULYI985

68000 -8
6800
6802

6803
6808
6809
68D9E
68 1 0
6820
682 1

6828
6840
6843
6844
6845
6847
6850
6852

6860

256)(8
(1us)
4.50
10 24)(8
(450ns)
3.95
1024)(8
2758
(4 50ns)(5V)
5 .95
2048)(8
2716-6
(650ns)
2 .95
2048x8
27 1 6
(450nsH5V)
3 .50
2716-1
2048)(8
(350ns)(5VI
4 .95
2048)(8
TMS2516
(450nsj(5Vl
4 .95
TMS2716
2048)(8
(450ns)
7.95
TMS2532
4096x8
(450ns)(5V)
4.95
2732
4096x8
(450ns)(5Vj
3.95
2732A-4
4096)(8
(450nsj(5V)(2 1V PGM)
4 .95
2732A -35
4096x8
(350ns)(5V)(2 1 V PGM)
4 .95
4096)(8
2732A
(250nsj(5Vj(2 1V PGM )
6.95
2732A -2
4096)(8
(200ns)(5V)(21V PGM) 10.95
2764
8 192)(8
(450nsj(5V)
4 .25
2764 -250
8 192)(8
(250ns)(5V)
4 .95
2764 -200
8 192)(8
(200nsIl5V)
6.95
TM S2564
8 192)(8
(450ns)(5V)
10.95
MC M68764
8192x8
(450ns)(5V)(24 pin)
24.95
8 19 2)(8
MC M 68766
(350ns)(5V)(24 p in)
42 .95
27128 -45
1638lh8
(450ns)(5VI
7 .50
27128-30
16384)(8
(300ns)(5V)
7 .75
27128
16384x8
(250ns)(5V)
7 .95
27256
32768x8
(250ns)(5V)
1 2 .95
SV-'- Sing le 5 Vo lt Supply 21V PGM ~ Program <It 21 Volts
1702

2708

* * * * HIGH-TECH* * * *

27256

1 .0MHz
1 .8432

2.097152
2.4576
3.2768
3.579545

2.0
2.4576

2.5
4 .0

4 .0

5 .0688

4.032

6 .0

5.0

6 .144

5.0688
5.185
5 .7143

X

6.144

6.5536
8.0
10.0
10.738635
14. 31818
15.0
16.0
17.4 3 0
18.0
18.432

11 .95
11.95
12.95
16.95
10.95
10.95

FUNCTION

* * * *SPOTLIGHT* * * *

12.95
19.95
11 .95
24 .95
1 5 .95
6.95
29.95

39.95
19.'95
34.95

39.95
49.95

39.95

2.95
7 .95
19.95
1 3 .90

8.95
8 .95
2.95
4 .35
2 .95
14.95
1 2 .95
34.95
25 .95
1 2 .95
11 .95

3.25
5 .75
7 .95

6 .95
2 .25
22 .95
24 .95

803 1

29 .95

8035

5 .95
5 .95

8039
IN S -80GO
IN S -8073

8080
8085
8085A ·2
8086
8087 -2
8087 · 3
8087 -6
8088

8089
8155
8155 · 2
8156
8 1 85
8185 -2
874 1
8748
8749
8755

1 7 .95
49 .95
3'.95
4 .95
" .95
24.95
1 39.95
129.00
119.00
1 9 .95
69 .95

6 .95
7 .95

6 .95
29 .95
39 .95
29.95
24 .95
39.95
24 .95

19.95

6800 ... 1 MH z
1 0 .95
11 .95
11 .95
, 1 .95
5 .95
5 .95
19 .95
19 .95
5 .95

9 .95
29 .95
1.29
7 .95
4.95
4 .95
9 .00
2 .95
13 .95
7 .95

8202
8203
8205
82 1 2
82 14
8216
8224
8226
8228
8237
8237-5
8238
8243
8250
825 1
825 1 A
8253
8253 -5
8255
8255 -5
8257
8257 -5

8259
8259 · 5
8271
8272
8274
8275
8279
8279-5
8282
8283
8284
8286
8287
8288
8289
8292

24 .95
39.95
3 .50
1 .80
3 .85
1 .75
2 .25
1 .80
3 .49
1 3 .95
15.95
4 .49

7 .95
7.95
7 .95
7 .95

NC

22.1184
24 .0
32.0

MC14411
BR1 94 1
4702
COM5016
COM8116
MM 5307

7.95
7.95
7.95
7 .95
7 .95

8.0
10 .0
1 2 .0
15 .0
16 .0
18.432
20.0
24.0

~

6.0

$12.95

* 32K 8 EPROM
* SINGLE 5 VOLT SUPPLY
* SINGLE LOCATION &
HIGH SPEED PROGRAMMING
* 250ns ACCESS TIME

6880

68BOO
68B02
68Bb9E
68B09
68Bl0
68B21
68B40
68845
68850

1.84 32
2.0

20. 0

6875
6883
68047
68488

32.768 KHz
1.0 MHz

1771
1791
1 793
1795
1797
2791
2793

1 5 .95
23 .95
23.95
39.95
39.95

2795

39.95

2797
6843
8272
UPD765
MB8876
MB8877
1691
2143

39.95
34.95
19.95
19.95
29.95
34 .95

23 .95
23.95

7.95
7 .95

74 l S00
.24
74 lS01
.25
74lS02
.25
74LS03
.25
74 lS04
.24
74 LS0 5
.25
74 lS0 8
.28
74LS09
.29
74 lS10
.25
74lS11
.35
74 lS1 2
.35
74 lS13
.45
74 l S14
.59
74 lS15
.35
74 lS20
.25
74lS21
.29
7 4l S22
.25
74lS26
.29
74 lS 27
.29
.35
74lS28
74LS30
.25
74 l S32
.29
74 l S33
.55
74 l S37
.35
74 l S38
.35
74 l S40
.25
74lS42
.49
74lS47
.75
74 l S48
.75
74lS49
.75
74lS5 1
.25
74 lS 54
.29
74 l S55
.29
, .25
74 l S63
74lS73
.39
74lS74
.35
74lS75
.39
74 l S76
.39
74lS78
.49
74lS83
.60
74lS85
.69
74 l S86
.39
74 l S90
.55
74 l S9 1
.89
74 l S92
.55
74 l S93
.55
74 l S95
.75
74lS96
.89
74 l S 107
.39
74lS109
.39
74 l S 11 2
.39
74lS 11 3
.39
74 l S1 14
.39
74 l S 122
.45
74lS123
.79
74 l S 1 24 2 .90
74lS125
.49
74 l S 126
.49
74 l S132
.59
74 lS1 33
.59
74lS136
.39
74 l S 137
.99
74 lS1 38
.55
74lS139
.55
74 l S 1 45 1 .20
74 l S 1 47 2 .49
74 lS 1 48 1 .35
74 lS1 5 1
.55
74 l S153
.55
74 l S 1 54 1.90
74lS155
.69
74lS156
.69
74lS 15 7
.65
74lS158
.59
74lS160
.69
74 l S 161
.65
74lS 1 62
.69
74 l S163
.65
74 l S164
.69
74lS165
.95
74lS166 1 .95
74lS168 1 .75
74lS169 1 .75
74lS170 1.49
74 lS17 3
.69
74 lS174
.55
74lS175
.55
74 lS181 2 .15

GND

74lS189
74lS 190
74lS191
74lS192
74 l S 1 93
74 lS194
74lS195
74 lS1 96
74lS 197
74 l S221
74lS240
74lS241
74 l S242
74lS243
74 l S244
74lS245
74 l S247
74 l S248
74 l S249
74 l S2S 1
74 l S253
74lS257
74lS258
74lS259
74lS260
74lS261
74lS266
74lS273
74lS275
74lS279
74lS 2 80
74 l S283
74 lS 290
74lS293
74lS295
74lS298
74lS299
74lS322
74 l S323
74 l S324
74 l S348
74 l S352
74 l S353
74 l S363
74 l S364
74lS365
74 l S366
74lS367
74lS368
74lS373
74lS374
74lS375
74lS377
74lS378
74 lS 379
74lS385
74lS386
74lS390
74 l S393
74lS395
74lS396
74lS399
7 4 lS424
74 lS44 7
74lS490
74lS540
74lS541
74lS624
74lS640
74lS645
74lS668
74 l S669
74lS670 1 .49
74lS67414 .95
74 lS 682 3 .20
74lS683 3 .20
74lS684 3 .20
74lS685 3 .20
74lS688 2 .40
74lS689 3.20
81lS95
1.49
8 1lS96
1 .49
25lS25 184 .13
25lS2521 2 .80
25lS25383 .74
25 l S2569 2 .80
26lS3 1
2 . 19
26 lS3 2
2.19

Inquiry 197

74S00
74500
74502
74503
74504
74$05
74508
74S09
74$10
745 11
74$15
74520
74522
74530
74532
74537
74538
74540
74551
74564
74565
74574
74585
1~SS6

745112
745113
745 114
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

.89
.85
.85
.55
. 95
745153
.95
745157
.95
745158
.95
745161
1.95
745 16 2
1 .95
745163
1.95
745168
3 .95
745169
3 .95
745174
.95
745175
.95
745180 11 .95
745181
3 .95
745182
2.95
745 185 1 6.95
7451 88
1 .95
745189
6 .95
745194
1 .49
745195
1 .49
745196
1 .4 9
745197
1.49
745201
6 .95
745225
7 .95
745226
3 .99
745240
2 .20
74524 1
2.20
745138
745139
745140
745151

745244

2 .20
.95
.95
745257
.95
745258
.95
74S260
.79
745273
2.45
745274 19 .95
745275 19.95
745280
1.95
745283
3 .29
745287
1.90
745288
1 .90
745289
6 .98
745299
7 .35
745301
6 .95
745373
2 .45
74 5374
2 .45
74S381
7 .95
745387
1.95
745399
2 .95
745412
2 .98
745470
6 .95
7 4 5471
4 .95
7 454 72
4 .95
745474
4 .95
745570
2 .95
745571
2 .95
745573
9 .95
875181 1 6 .25
875185 1 6 .95

4000
4001
4002
4006

745251
745253

4007

4008
4009
40 10
40'1
4012
4013
4014
4015
4016
4017
4018
4019
4020
402 1
4022
4023
4024
4025
4026
4027
4028
4029
4030
4034

4035
4040
404 1
4042
4043
4044
4046
4047
4048
4049
4050
4051
4052
4053

7400
7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
74 1 0
7 4 11
7412
7413
7414
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
7439
7440
744 2
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472
7473
7474
7475
7476
7480
7481
748 2

.19
.19
.1 9
.19
.19
.25
.29
.29
.24
.19
.19
.25
.30
.35
.49
.25
.25
.1 9
.35
.35
.29
.29
.29
.29
.45
.19
.29
.45
.29
.29
.79
.1 9
.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
74 100
74 1 05
74107
74109
74110
74 111
74 11 6
74 1 20
74121
74122
74123
74 1 25
74 1 26
74128
74 1 32
74136
74141
74142
74 143
74144
74 145
74147
74148
74150
74151
74152
74153
74 1 54
74155
74156
74157
74 159
74160
7 416 1
74162
74163
74164
74165
74166
7 4167
74170

.50
.59
.35
2 .1 5
.3 5
.40
.50
.35
.65
.55
.70
2.'15
1.75
1 .14

.30
.45
.4 5
.55
1.55
1.20
.29
.45
.49
.45
.45
.55
.4 5
.50
.6 5
2 .95
4 .95
2 .95
.60
1 .75
1 .20
1 .35
.55
.65
.55
1 .25
.75
.65
.55
1 .6 5
.85
.69
.85
.69
.85
.85
1 .00
2 .96
1 .65

TRANSISTORS
2N918
MP5918
2 N 2102
2N22 18
2N22 1 8A
2 N 22 1 9
2N22 1 9A
2N2222
PN 2222
MPS 2369
2 N 2484
2 N2 905
2 N 2907
PN2907
2 N3 055
3055T
2 N33 93
2N3414
2N3563
2 N35 65
P N 3565
MPS3638
MPS364 0
PN 3643
PN 3644
MP53704
MP53706

.50
.25
.75
.5 0
.50
.50
.50
.25
.10
.25
.25
.50
.25
. 13
.79
.69
.30
.25
.40
.40
.25
.25
.25
.25
.25
. 15
.15

Inquiry 197

2 N 3772
2 N3 903
2 N 3904
2 N39 06
2 N 4122
2 N 4 123
2N4249
2 N4304
2 N 440 1
2 N440 2
2 N440 3
2 N4857
PN4 9 1 6
2 N 5086
PN5129
PN5139
2N5209
2N6028
2N6043
2N6045
MPS · A05
MPS -A06
MP5 -A13
MP5 · A55
MPU -131
TlP2 9
TlP31
TIP3 2

1 . 85
.25

. 10
. 10
.25
.25
.2 5
.75
.25
.25
.25
1 .00
.25
.2 5
.2 5
.2 5
.2 5
.35
1 .75
1 . 75
.2 5
.25

.40
.25
.99
.65
.7 5
.79

74172
74 173
74174
74175
74176
74177
74 1 78
74 1 79
74180
741 81
74182
74184
74185
74189
74190
74191
74192
74193
74 1 94
74195
74 196
74197
741 9B
74 19 9
74221
74246
74247
74248
74249
74251
74259
74265
74273
74276
74278
74279
74283
74284
74285
74290
74293
74298
74 351
74365
74366
7 436 7
7436 8
74376
74390
74393
74425
7 4426
74490

5 .95
.75
.89
.89
.89
.75
1 .1 5
1 .75
.75
2 .25
.75
2 .00
2 .00
2 .99
1 .1 5
1 .1 5
.79
.79
.85
.85
.79
.75
1 .35
1 .35
1.35
1 .35
1 .25
1.85
1 .9 5
.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 .1 5
.85
2 .55

4060
4066
4068
4069
4070
4071
4072
4073
4075
4076
4077

4078
4081
4082
4085
4086
4093
4094
4098

4099
1 4409
144 10
14411
14412
14419
14433
14490
4502
4503
4507
4508
4510
451 1
4512
4514
4515
4516
45 1 8
4519
4520
4521
4522
4526
4527
4528
4529

IC
SOCI(ETS
1 -99 100
8 PIN 5T
. 13 .11
. 15 .12
14 PIN 5T
16 PIN ST
.17 .13
18 PIN 5T
.20 .18
20 PIN ST
.29 .2 7
22 PIN ST
.30 .27
24 PIN ST
.30 .27
28 PIN 5T
.40 .32
.49 .39
40 PIN 5T
64 PIN ST 4 .25CA ll
ST=SOlOERTAll
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
.3 9
.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
1 2 .95
1 2 .95
11 .95
12 .95
7 .95
14 .95
4 .95
.95
.65
1.25
1 .95
.85
.85
.8 5
1 .25
1 .79
1 .55
.89
.39
.79
4 .99
1 .25
1 .25
1 .95
1 .19
2 .95

4 531
4532
4538
4539
4541
4543
4553
4555
4556
4558
4560
4569
4581
4582
4584
4585
45151
4702
4724
74COO
74C02
74C04
74C08
74Cl0
74C 14
74C20
74C30
74C32
74C42
74C48
74C73
74C74
74C76
711C83
74C85
74C86
74C89
74C90
74C93
74C95
74C150
74C15 1
74C154
74C 1 57
74C160
74C161
74C 162
74C163
74C164
74C165
74C173
74Cl74
74C175
74C 1 92
74C 1 93
74C 1 95
74C200
74C221
74C244
74C373
74C374
74C901
74C902
74C903
74C905
74C906
74C907
74C908
74C909
74C910
74C911
74C9 1 2
74C914
74C915
74C9 1 8
74C920
74C92 1
74C922
74 C 923
74C925
74C926
74C927
74C928
74C929
74C930
80C95
BOC 96
80C97
80C98

.95
1.95
1.95
1 .95
2 .64
1 .19
5 .79
.95
.95
2 .45
4 .25
3 .49
1.95
1 .95
.75
.75
12.95
1 2 .95
1.50
.35
.35
.35
.35
.35
.59
.35
.35
.39
1 .29
1.99
.65
.65

.80
1.95
1 .95
.39
4 .50
1 .1 9
1 .75
.99
5 .75
2 .25
3.25
1 .75
1 . 19
1.1 9
1 .1 9
1 .1 9
1 . 39

2 .00
.79
1.19
1.19
1.49
1 .49
1.39
5 .75
1 .75
2.25
2 .45
2 .45
.39
.85
.85
1 0 .95
.95
1.00
2 .00
2 .75
9 .95
8 .95
8 .95
1.95
1.19
2 .75
1 7.95
1 5 .95
4.49
4 .95
5 .95
7.95
7 .95
7 .95
1 9.95
4 . 95
.85
.95
.95
1.20

A IItJW ' ;"'lIly o f high speed CMOS logic f lJaturlng
the speed o f low power Sch o nky 18ns typic al gate prop ·
ilgallon d dayl,lOol1lbtnt..d with Ihe advantil9p.s of CMOS
....ery low puwer con su mptiOfl, $upl!rlor /l ois!! unnl llnlty .
;uld unpr oved ou tput drive .

74HCOO

74HC : OPflril1e al CMOS
l o r 11I.:IN , all -C MOS deSigns

1 .59
1.98
.89
.89
.89
.89
2 .95
2 .29
2 .25
1 .99
.99
1 .65
1 .30

INTERSll

logiC

levels Olnd

,HI!

74 HC175
74HC193
74HC194
74 HC19 5
74HC238
74 HC240
74 HC 24 1
74 HC 242
74HC243
74HC244
74 HC 245
74HC25 1
74 HC 257
74HC259
74HC273
74HC299
74HC367
74 HC 373
74HC374
74 HC 393
74HC 401 7
7 4HC4020
74 HC4024
74 HC4 040
74HC4049
74 HC4050
74 HC4060
74 HC4 5 11
74 HC4538

Ideal

.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

74 H CT: Direc t . drop· in repiclcemems lo r LS TTL and
can be Illtllrnmtcd with 74lS In the sa m e Ci rCUIt
74HCTOO
74 HCTl7 5
.69
1 .09
74HCT02
.69
74 HCT1 93
1 .39
74HCT04
.69
74 HCT1 94
1 .1 9
74HCT08
.69
74HCT1 95
1.29
74HCTlO
.69
74 HCT238
1 .49
74HCTll
.69
74HCT 240
2.19
74HC Tl 4
.89
74 HCT 24 1
2. 19
74 H CT20
.69
74 HCT 242
2 .1 9
74HCT2 7
.69
74HC T2 43
2 .19
74HCT30
.69
74 HCT 244
2 .1 9
74HCT32
.79
74 HCT 245
2 .19
74 H CT5 1
.69
74HCT251
1 .09
74 H CT74
.85
74 HCT257
.99
74 H CT75
.95
74 HCT 259
1 .59
74HCT85
1.49
74 HCT273
2.09
.79
74 HCT299
14HCT86
5 .25
74 HCT36 7
74HCT93
1.29
1.09
74 H CTl25
1.29
74 H CT3 73
2.49
74 H CT1 32
1.29
74 HC T 374
2.49
74 HCT1 38
1.15
74 HCT393
1 .59
1.15
74 H CT40 17
74HCTl39
2 .1 9
74HCT 1 51
74 HCT4020
1.05
1 .59
, .79
74 H CT4024
74HCTl53
1.05
, .59
7 4HCTl 54
2 .99
74 HCT4040
74 HCTl 57
.99
74 HCT4049
.99
74HCT161
1 .29
74 HCT40 50
.99
74HCT164
74HCT4060
1 .39
1 .49
74HCT166
3 .05
74 HCT45 11
2 .69
74 HCT1 74
1 .09
74 H CT4538
2 . 59

o

SPECTRONICS
CORPORATION

EPROM ERASERS
Timor
PE · 14
PE · 1 4T
PE · 24T
PL· 265T
P R· 1 25T
PR · 320T

Capacity Intensity
(uW Cm 1 )
Chip
8,000
9
9
8.000
12
9 . 600
30
9.600
17.000
25
42
17.000

S8 3 .00
s 11 9.00
S 175.00
S255.00
5349. 00
S595 .00

9000

INTERFACE
8T26
8T28
8T95
8T96
8T97
8T98
DM8l31
OP 8304
OS8833
OS8835
OS 8836
058837
OSB83 8

.59
.59
.59
.59
.59
.59
.79
.59
.59
.59
.69
.59
.75
.85
1 .35
.69
1 .19
1 .19
1.19
.99
.99
.89
.89
2 .49
.89
1 .1 5
1 .25
2 .95
.99

74 H COO
74 H C02
74 H C04
74 H C08
74HC10
74 H C11
74 H C14
74 H C20
74HC27
74HC30
74HC32
74HC51
74HC74
74 HC75
74HC85
74 HC 86
74HC93;
74HC125
74HC132
74HC138
74 H C139
74HC151
74HC 1 53
74 H C 1 54
74 H C 1 57
74 H C16 1
74HC164
74 H C166
74HC 17 4

ADC0800 1 5 .55
3 .49
ADC0804
4 .49
ADC08 09
ADC0816 14.95
ADC0817
9 .95
ADC0831
8 .95
4 .49
DAC0800
1 .95
DAC0806
2 .95
DAC0808
OAC1020
8 .25
OAC1021
7 .95
5 .95
OAC 1022
MC1 408L6 1.95
MC1408LB 2 .95

EXAR

.95
1.00
1 .49
2 .50
3 .95
9 .95
.75
9602 1 .50
2 .95
9637
96502 1 .95

9304
9316
9328
9334
9368
9401
960 1

CHIPS
76477
76488
76489
551 · 263
AY3 ·89 1 0
AV3·89 1 2
MC3340
5P1000

3 .95
5 .95
8 .95
39 .95
1 2 .95
1 2.95
, .49
39 .00

TO·220 CASE PACI(AGE
780ST
7aOST

.75

.75
.75
.75
.75

7S12T
7815T
7824T

TO · 3 CASE PACKAGE
7805 1(
1 .39
7905K
7812K
1 .39
7912K
7815K
1 .39
791SK
7824K
, .49
1 .39
79241(
TO · 92
78 105
78112
78115

CASE PACKAGE
.69
79105
.69
79 11 2
.69
79l1S
OTHER VOLTAGE REGS
78M05C 5\1011 '''' lIllp TO · 220
lM 323K Svoll lmnp TO · 3
lM338K Adl · SillllP TO · 3
78H05K Svo lt 5amp TO · 3
78H 1 2K 12vo h 5amp TO· )
78P05K 5voh 10;lInp TO · 3
UA78S40
FA IRC HILD
DI P

LINEAR

LM301
.34
NES70
lM301H
.79
NE 571
LM307
.45
NE5 90
.69
lM 30B
NE592
lM 308 H
1 .1 5
lM 709
.5!J
lM309H
1 .95
lM 7 1 0
75
lM309K
1. 25
lM 711
79
lM 3 1 0
1 .75
lM723
49
.64
lM311
lM723H
55
lM 311H
.89
lM733
.98
lM 3 1 2 H
1.75
lM741
.35
lM 3 17K
3 .95
LM741N · 14 .35
lM J17T
1. 1 9
lM741H
.40
1.49
LM 318
lM747
.69
LM318H
1 .59
LM748
.59
LM319H
1 .90
LM1 014
1 .19
LM 319
1 .25
LM1303
1.95
lM320 see7900
lM1310
1.49
1 .65
MC1330
LM322
1 .69
4 .95
lM323K
MC1349
1 .89
LM324
.59
MC1350
1 .1 9
.65
MC1358
lM 329
1 .69
LM3 3 1
3 .95
MC137 2
6 .95
LM 334
1.19
LM1414
1 .59
1.40
LM1458
LM3 35
.59
1 .75
lM336
LM1 488
.69
1 .95
lM1489
LM337T
.69
lM 337K
3 .95
LM14 96
.85
LM1 558 H 3 .1 0
lM338K
3 .95
lM 339
.99
lM1 800
2 .37
lM340 see7800
lM1 8 12
8 .25
lM 348
.99
LM1 B30
3 .50
lM 350K
4 .95
LM1871
5 .49
4 .60
lM350T
lM1872
5 .49
lM 358
.69
LM1877
3 .52
lM 359
1.79
lM1 889
1 .95
lM 3 7 6
3 .75
lM1 896
1 .75
lM 377
1 .95
ULN 2003 1 .29
lM 378
2 .50
XR2206
3 .75
LM379
4 .50
lM2877
2 .05
lM 380
.89
lM2878
2 .25
lM380N · 8 1.10
lM2900
.85
1 .60
LM 2901
lM 38 1
1 .00
MPQ2907 1 .95
lM382
1 .60
LM383
1 .95
LM 29 1 7
2 .95
LM3 84
1.95
MC348 7
2.95
LM386
.89
lM 3900
.59
LM387
1.40
lM 3905
1 .25
1
.35
lM 389
lM3909
.98
LM390
1 .95
lM 39 11
2 .25
lM 39 14
LM 392
.69
3 .95
LM3 93
1. 29
LM 39 1 5
3 .95
4 .60
lM394H
lM3916
3 .95
LM399H
5 .00
MC4024
3 .95
NE 531
2 .95
MC4044
4 .50
NE 555
.34
RC 4 1 36
1.25
NE 556
.65
RC4 1 5 1
3 .95
1.50
UVI4250
NE 558
1.75
NE 564
2 .95
LM4500
3 .25
.99
RC4558
LM565
.69
LM 566
1 .49
lM13 600 1 .49
LM567
.89
lM13700 1.45
H =TO -5 CA N . K =TO ·3. T=TO · 220
CA3023
CA3039
CA3046
CA3059
CA3060
CA3065
CA3080
CA308 1
CA3082

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
, .25

7905T
7908T
79 1 2T
791ST
7924T

4 .20
1 .65
3.25
1 .4 9
1 .4 9
1 .95
1.95
1 .95
4 .95
1 .25
1 .25

CA3083
CA3086
CA3089
CA3096
CA3130
CA3140
CA3146
CA3 1 60
CA3 183

TI 75365
75450
7545 1
75452
7 545 3
75454
75477
75491
75492
75493
754 94

BI FET

IULY I 985 'B YTE

457

• MAJOR MANUFA CTURER

• lOW COST
• FITS l C · H P BELOW

~

(ASTEC UM1 082)

S4.95

QUANTITIES LIMITED

LINE CORDS

·PRESETTOCHANNEL3
• U SE TO BU ILD TV ·
COM PUTER INTERFACE
·5 VO LT OPERA TION

lC -2
2 C ONOU CTO R
.39
6 "
3 CONDUCTOR
.99
LC -3
6tt
lC · HP 3 CONOUCTOR WITH STANDARD
FEM A LE S OCK ET
6tt
1 .49
lC -CIR C IGAR ETI e LIGHTER
PLUG W ITH 6 FOOT CORD
2 .95

14 .95
14 .95

RESISTORS

RF OUT

5V

SPECIALS END 7/31/85
DIP
SWITCHES

Can eas ily be s napp e d apart to m a ke

4 POSIT ION
.85
5 POSIT I ON
.90
6 POSITION
.90
7 POS ITION
.95
8 POSITION
. 95
10 POSITION 1.29

a ny size h eader, a ll with .1 " centers
STRA I G HT LE A O
HIGHT A NGLE
STRAIGHT LEAD
RIGHT ANGLE

.99
1 .4 9
2 .49
2.99

5-100 ST
5 -100
S-100 WW
S-100
72 PIN ST
72 PIN WW
62 PIN ST IBM PC
50 PIN ST
APPLE
44 PIN ST
44 PIN WW

3.95
4 .95
6.95
7 .9 5
4 .95
4 .95
2 .95
4 .95

SHORTING BLOCKS
36 PIN CENTRONICS

SPACE D AT .1 " C ENTERS
IDEAL FOR DI SK DRIVE S
OR ANY .1 " HEADER

5 / 1.00

8 .95

RIBBON CABLE MALE
RIBBON CAB LE FEMA LE
SO L DER CUP MALE

IO CE N 36
ID CE N 36 F
CE N 36

8 ,95

7 .95

.0 1 , ff DIS C
.01 Itt MONOLITHIC
.1 I ff DIS C
,1 Jff MONOLITHIC

14
HIGH RELIAB ILITY TOOLED
ST IC SOCKETS

AUGATuST

COMPONENT CARRIES

I DIP HEADERSI
RIBBON CABLE
DIP PLUGS I ID C)

ICCu

18

22

20

24

28

40

1.69

1.89

1 .89

1 .99

2.49

2 .99

1 .80 2 .10 2 .40

2 .50

2 .90

3 .1 5

3.70

5 .40

.59

.69

.99

.99

.99

1.09

1.49

.95

.95

.99

.99

HIGH R ELIABILITY TOOLED
AUGATxxWW 1 .30
WW IC SOCKETS

16
.99

.49

IDPu

.99

1 .75

2 .95

FOR ORDERING INSTRUCTIONS SEE IDC CONNECmRS BELO W

DIODES

9
MALE
SOLDER CUP

FEMALE

RIGHT ANGLE
PC SOLDER

MALE
r---;:'EMALE

_ ~xPWW

WIRE WRAP

FEMALE

IDC RIBBON CABLE

FEMALE

HOODS

DBxxP
DBuS
DBxxPR
DB u SR

ALE
BLACK
GREY

DBx x SWW
I SuP
lOBuS
HOOD- B
HOODx x

1 .19
1 .50
1 .65
2 .18
1.69
2 .7 6

.9
3 .25
_..

.89

15

25

_.

.99

.99

.005
.01
.02
.05
.1

'5G\J

12V
50V
50V

. ' /11
.47/1 1

25V
35 V
50V
50V
35V
1 6V
35V

.14
., 5
.1 5
.15
. 18
. 18
.20
.30
.60

25 V

16V

44,000' 11 30V 3 . 95

AXIAL

" ,t

50 V
16V
16V
50V
16v
50 V
15V
35V

4 .7
10
10
22
47
100
100
2 20
330
500

25V
16V
16V

Hiv

1 000
2200

16v
16V

6000

LED DISPLAYS

.25
.4 5
.5 5

HP 5082 · 7760
CC
MAN · 72
CA
MAN -74
CC
FNO · 357(359)
CC
FND -500(5031
CC
FND · 507(510)
CA
TIL- 3 11 4x7 H EX W LOG I C

1.39
1.95
2 .25

.35

. 43 "
.3 "

.3 "
. 375 "

.5 ··
. 5"
. 270 "

DIFFUSED LEOS

10 1.00
10 1.00

1.25
1.50
1.75

.39
.39
1.95

1· 99

1 00-up

JUM BO RED
JUMBO GREEN
JUMBO YELLOW
MOUNTING HOW

Tl J ~
T1 J~
Tl '.
Tl l •

.10
.18
.18
.10

MINI RED
MINI G REEN
MINI YE LLOW

T1
T1
T1

.10
.18
.18

.09
.15
.15
.09
.0 9
.15

RE CT RED
RECT GR EEN
RECT YELLOW

2x5mm
2x51ll1ll
2x5,,"n

.25
.30
.30

.1 5

TEXTOOL ZERO INSERTION FORCE
SOCI(ETS AND RECEPTACLES

37

7.95

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

1 .09

1.19

6 .19
5 .60

9 .95
.95

--.

~ 9iI

50
108375

1.59 1.90 2 .85 4 .25
1 .85 2.25 3 .90 5.25
..2.20 3 .00 4 .8 3
3.03 3 _00
2.56 3.89
4.27 6 .84
3.90 4 .
4 .29 5.25
.
.99

1.00
1.00
1.00

SWITCHES

CONTACTS

ORDER BY

.001 /lf
,0015
.0022

.1 4
.15

50V
50V

COMPUTER
GRADE

.25
.25

.35
.35
.95

SC REW ON
C LI P ON
SCREW O N
I N S ULA TOR
IN S ULATOR

SP OT MINI -TOGGLE ON -ON
OPOT MINI ·TO GG LE ON · ON
OPOT MIN I· TOGGLE O N -OFF -O N
SPST MINI · PUSHBUTTON N .O .
SPST MINI · PUSHB UTTON N .C .
BCD O UT 1 0 POS ITI O N 6 PIN D I P

D-SUBMINIATURE
DESCRIPTION

laO 58. 00
100 515 .00

5 .1 VOLT ZENER
12 0 VOLT ZENER
lN75 9
11 Ngl 4 1SWITC HIN G 25
lN4148
1N400 1
5Q PIV lA
12
1N4004
400PIV RECTIFI ER
10
200PIV 3 A
1 N5402
KBP02
200PI V 1.5A BR IDGE
KBP04
4 00 PI V 1 5 A BRIDG E
50PIV 12A BRIDG E
MDA801
MDA980-1 5QPI V 12A BRIDG E
MDA980-2 100PI V 12A BRIDGE
VM48
DIP-BR IDGE

TO ·220
TO · 220
TO · 3
TO -220
TO · 3

50V
50V
50V
50 V
50V
50V
50 V
50V
50V

560
680
820

ELECTROLYTIC

HEAT SINI(S

CO NTACTS

ORDER BY

.05
.05
.05
.05
.05
.05
.05
.05
.0 5
.05
.05

RADIAL

1// 1
2 .2
4 .7
10
47
100
220
470
2200

100 56 .00
lOa 5 1 2 .00

lN751

DIP CONNECTORS
DESCRIPTION

. 01 /"
.0471tf

FROM 1 OHM TO 10 ME G OHM
.025
.02
.01 5

50 PIE CE S SAM E VALUE
100 PIE CE S SAME VALUE
1000 PIEC ES SA ME VA LU E

BYPASS CAPS

EDGECARD
CONNECTORS

HARD TO FIND
" SNAPABLE " HEADERS

1.0
2 .2
4 .7
10

MONOLITHIC

WATT S uo CARBON FILM
ALL STAN DAR D VALUES

14

V ID EO

.47/11

DISC
50V
50V
5 0V
50 V
5 0V
50V
50V
50V
50V
50V
50V

lO pt

22
25
27
33
47
56
68
82
100
220

MUFFIN FANS
4.68" SQUAR E
3 " SQUARE

1 5V . 40
15V .70
1 5 V .80
1 5V 1 .35
35V . 40

1 . 0 ,11

6 .8
10
22
.22

{-

I

OB37 S

LEVER CLAMP
ZIF SOCKET

~.§
~H~

MOUNTING HARDWARE-S1.00

OB25SR

FOR ORDERING INSTRUCTIONS SEE IDC CONNECTORS BELOW

RIBBON CABLE

IDC CONNECTORS
CONTACTS
DESCRIPTION
SOLDER HEADER
RIGHT ANGLE SOLDER HEADER
WW HEADER
RIGHT ANGLE WW HEADER
RIBBON HEADER SOCKET
RIBBON HEADER
RIBBON EDGE CARD

ORDER BY
IDH xxS
IOH xxSR
IOHxxW
IDHxxWR
IDSxx
IDM xx
IDE xx

SINGLE COLOR

10

20

26

34

40

.82
.85
1 .86

1 .29
1 .35
2 .98
3.28

1 .68
1 .76
3 .84
4 .22
1 .39
6 .25

2.20
2 .31
4 .50
4 .4 5
1 .59
7 .00

2 .58
2 .72

2. 05

.79

.99

1.75

5 .50
2 .25

5 .28
4 .80
1.99

' .50

BY T E • JULY 1985

l '

10'

l '

.18
.28
.36
.45

1 .60

.83

2.50

1 .00
1 .25
1 .32

3 .24

3 .39
6 .63
7 .30
1.25
8 .50

.65

ORDERING INSTUCTIONS: INSERT THE NUMBER OF CONTACTS IN THE POSI TION MARKED -xx " OF THE
"O RDER BY" PART NUMBER LIS TED. EXAMPLE: A 10 PIN RIGHT ANGLE HOLDER S TYLE WOUL D BE IDHJOSR

458

CO NTACTS

50

10
16

IO H 2 0W

d

3 .20
4 .00

IO E50
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TM 100-1 5','IFOR IBM)SS DO

TM 100· 2 51 ~. (FOR IBM ) OS DO

$119.95
$99.95

CABINET # 1

MPI
MPI -B52 5' ," ,FOR IBM) DS, DD

TEAC

CABINET # 2
$89.95
$99.95

FD·558 '11 HEIGHT OS 00
FD · 55F 1/1 HEIG HT OS QUA D

• Fit s one f u ll h eig ht S'/. " dis k drive
• Compl et e with power supply, swit c h .
line cord, fu se and standard powe r
connec t o r
• Pl ease specify Grey o r T a n

TEAC FD-55B

SHUGART
SA 400L 5' ,' 140 TRA CK) SS DO
SA 460

5 1(4" IBO TRA C K ) D S / QUAD

$199.95
$199 .95 '

CABINET # 3

8" DISK DRIVES
SS , DO
$129.00
FD200-8 BY SIEMEN S. SHUGART 85 1 EQUIV.
OS DO
$180.00
JFORMAT-2
S49 .95

WITH ·5 V AND GROUND PLANE . . , . 527 .95
AS ABOVE WITH DECODING LAYOUT
529 .95

S-100

SUPPORT FOR QUAD OENSIT'V DRIVES

BARE · NO FOIL PADS . . . . . . . . . . .
HORIZONTAL BUS , •.. , , .. , • . • . •
VERTICAL BUS
, ... . , . . .
SINGLE FOIL PADS PER HOLE
.•.•

PLEASE INCLUDE SUFFICENT AMOUNT FOR SHIPPING ON ABOVE ITEMS

SWITCHING
POWER SUPPLIES

APPLE
BARE - NO FOIL PADS _ •. _ , .. ,
HORIZONTAL BUS . . . _ . , . . . . .
SINGLE FOIL PADS PER HOLE , , ,
FOR APPLE li e AUX SLOT . . . . . ,

•• ,
, ..
, , ,
, , ,

5 1 5. 15
522.75
52 1 .8 0
s 30 .00

_~ PS-IBM
\"~:;!, -

GENERAL PURPOSE

\

22144 PIN EDGE-CARD (.156" SPACING)
BARE - NO FOIL PADS 4 .5 " x 6 .0" , _ . __ 59.45
VERTICAL BUS 4 . 5 " .x 6 .0 " . _ .. _ . , •. s 1 3.9 5
SINGLE FOIL PADS 4 .5" .x 6 .0" , . . . • . 5 14.20
BARE - NO FOIL PAD S 4 .5 " .x 9.0" . , • . 5 10 .40
VERTICAL BUS 4.5 " .x 9 .0 " . , .
_ , 5 14.20
SINGLE FOIL PADS 4 .5" .x 9 .0" . . . , , . 5 13.50
36172 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 " .x 6 .0 "
BARE · NO FOIL PADS 4 .5" x 9.0 "
VERTICAL BUS 4 .5 " .x 9 .0" ,
S INGLE FOIL PADS 4 .5 " x 9.0 " ..

BARE GLASS BOARDS
NO EDGE-CA RD FINGERS OR FOIL
2.5" .x 4 .5"
52 .40
4 .5 " .x 6 .5 "
4 .5 " .x 8 .5 "
4 .5 " II 17.0 "
8 .5 " x 17.0"

s4.70
s6 .20
S 1' .35
518 .95

~

- .' *' .

~

'4~ ~

~

~

. . . . 59.45
.. . 5 13 .25
. . . 5 14.20
.. • 5 10.40
. . . 5 14 .2 0
••• 5 15.15

EXTENDER
CARDS
IBM
APPLE
MULTIBUS

$99.95

• FOR IBM PC -XT COMPATIBLE
130 WATTS
• ·+5V @ 15A. +12V @ 4 .2A

. ii~E~::R ~~VR~A~'h

USE TO POWER APPLE TYPE

•
~

-

SYSTEMS
.. +5V @ 4A. ~ 12V @ 2 .SA

-5V @.5A. -12V @.5A

•

APPLE POWER CONNECTOR

$39.95

PS-3
• AS USED IN APPLE III
.. +SV @ 4A. +12V @ 2.5A

~
~
,

.

- -5V @.25A.-12V @ .30A .

.

15.5 " .x 4.5" .x 2 ", .884 lBS .

PS-ASTEC

545 .00
545.00
586.00

.. ONE PIECE METAL CONSTRUCTION
.. EASILY EXTRACTS 8 · 24 PIN DEVICES
• LOW COST
$2. 19

EX-2 IC EXTRACTION TOOL
..
..
..
•

EXTRACTS 24-40 PIN DEVICES
HEAVY DUTY METAL CONSTRUCTION
GROUND LUGS FOR MOS EXTRACTIONS
EASY ONE HAND OPERATION
512.74

IC INSERTION TOOLS
INS· 1416
for 14-16 pin IC 's
55. 15
MOS- 1416
f o r 14-16 pin IC' s
5 10.92MOS-24 2B
for 24·28 pin IC's
510.92
MOS· 40
for 40 pin IC 's
5 12.43
MOS series insertion foofs have mefsf consluction
and incfude grounding fug for CMOS applications.

INS - 141 6

INS -2 4 2B

BW-630 WIRE WRAP GUN
.. BATTERY POWERED-USES 2 NI-CAO
C CEllS(NOT INCLUDED)
.. POSITIVE INDEXING

• ANTI-OVERWRAP DEVICE

$19.95

• CAN POWER TWO 5 '/. " FDDS
• ~ 5V @ 2 .SA . +12V @ 2A
- 12V @ .1A
• +5V @ SA IF +12V IS NOT USED
• 6 .3 " .x 4 .0 " .x 1 .9"

PLEASE INCLUDE SUFFICIENT
AMOUNT FOR SHIPPING ON ABOVE ITEMS

Ol( INDUSTRIES

$49.95

PS-A

'..

8" DISI( DRIVE CABINETS
ALSO AVAILABLE-PLEASE CALL

EX-1 IC EXTRACTION TOOL

•

- .
~/
D
I

• I

·
·
·
·
·
.

TAN DON TM100 -2

FROM TALL TREE SYSTEMS

5 1 5 .15
52 1.8 0
52 1 .80
522.75

S89 .95

, Fits t wo h a lf height 5 ' /."d is k dr ivos
, Complete with power s upply. sw itc h ,
lin e cord, fu se a nd st a nda rd power
connec tor s

FD100·8 BY S IEMEN S. SHUGART 801 EQUI V .

BO TH CARDS HAVE SILK SCREENED LEGENDS
AND INCLUDES MOUNTING BRA CKE T

S29 .95

• Fit s o n e full h eig ht 5 W ' d is k d rive
• Color matc hes Apple

$89 .95

$41 _55

WSU-30 WIRE WRAP TOOLS
.. WRAPS, STRIPS, AND UNWRAPS
• WSU -30M WRAPS AN EXTRA TURN OF
INSULATION

WSU -30 S8.84 / WSU-30M $10.14

BW -63 0

WIRE WRAP TERMINALS

WIRE WRAP WIRE
PRECUT AND STRIPPED
N o t e: , mch o f ins ulatio n i s stri pped on
c<le h (!Ild .A 3 .5" wi r e h as o nl y 1 .5 " of ins u l atl o ll .
LE N G TH
QUANTITY
(INCHES )
100
500
1000

2 .5

3
3.5
4
4 .5

5

5.5

6

6.5
7
7.5
8
8.5
9
9 .5

10

1.60
1 .60
1.65
1 .7 5
1 .80
1.85
1.90
2 .00
2.40
2 . 50

4 .70
4 .70
5 .00
5.40
5 .75
6. 10
6.50
6.BS
7 .80
B.20
B. SS

2.60

8.95

2 .65
2 .7 0
2 .80
2 .90

9.30
9.80
10 .00
10.50

2.30

B.20
8.20

8.90
9 .60

10.30
11 .00
11.75
12.50
14 .30
15 .0 5
15 .85
16.60
17.40
18.1 5
18 .95
19.70

FRAME STYLE
12 .6 V
, 2.6V
1 2.6 V
12.6V
25 .2V

AC
AC
AC
AC
AC

CT
CT
CT
CT

2
2
4
8
2

AMP
AMP
AMP
AMP
AMP

4 .9 5
5 .95
7 .95
10.95
7 .9 5

PLUG CASE STYLE
12VAC
1 2 VAC
1 2VA C
12VAC

250ma
500ma
1 AMP
2 AMP

DC ADAPTER

3.9 5
4 .95
5 .95

6.95

MICROCOMPUTER
HARDWARE
HANDBOOI(

WWT· 1
WWT -2
WWT·3
WWT·4
INS- 1

FROM ELCOMP S14.95
Over 800 pagosa f m anu facturor ' s
d.'lta sheets on the most cOllllllonly
used IC 's
•
•
•
•
•

TTL · 74, 74LS & 74F
CMOS
V o lta ge r eg ulato r s
M emory - RAM, ROM. EPROM
CPU ' S - 6800 , 6 500. zao,
8080, 80B5 & 8086 / 8
• MPU Suppo rt & Interlace.
6800, 6500, Z80, 8200, et c.

SLOTTED
SINGLE SIDED
Ie SOCI(ET
DOUBLE SIDED
INSERTION TOOL

25 / 5 7.06

25 / 54.25
25 / 57.06
25 / 2.80
53.64
WSU -3 0 / 30M

WIRE DISPENSER
..
..
•
•

WITH 50 ' ROLL OF W I RE
BUILT IN PLUNGER CUTS WIRE
BUILT IN STRIPPER STRIPES 1 "
REFILLABLE

WD-30

~==="'
I~

S6.50 WD-30TRI $9.50

Specify Blue, whit e.
Y ellow o r R ed

~ -~

W i th 50' of each:
Red , Blue a nd White

SOCI<ET-WRAP I.D .TM
.. SLIPS OVER WIRE WRAP PINS
.. IDENTIFIES PIN NUMBERS ON WRAP
SIDE OF BOARD
.. CAN WRITE ON PLASTIC ; SUCH AS IC II
PINS

PARnl
PCK . OF
PRICE
IDWRAPOB
10
1 .95
8
IDWRAP 14
1.95
10
14
10
IDWRAP 16
1.95
16
IDWRAP 18
1.95
18
5
IDWRAP 20
5
20
1.95
5
IDWRAP 22
1.95
22
IOWRAP24
5
1 .95
24
IDWRAP28
1 .95
5
28
IOWRAP 40
5
1 .95
40
PLEASE ORDER BY NUMBER OF

PRECUT ASSORTMENT
IN ASSORTED COLORS $27.50
,OO ea : 5 .5", 6", 6 .5", 7"
2 S0 ea : 2 .5" . 4 .5 ". 5"
SO Oca : .3". 3.5". 4 "

PACKAGES IPCK. OF)

,;"

.

e ::--;

~

e ~~

~ .

e ;::::-,

~ .

. -..
..-.'"'" .
. '" .,
~

~~

~ .

.~

~ O

!:!I

."-

~

•

1>- .

:; :

eO
= 0

-

SPOOLS
5 4 . 30
250 feet
S7 .2S
1000 f eet
52 1 .95
S13.2S
Pl ease sp ec ify co l o r :
Bill e, Blac lt, Yell ow o r Red

GE NICKEL-CADMIUM
RECHARGABLE BATTERIES
NI-CAD CHARGER PACKAGE
PRICE INCLUDES CHARGER (WALL PLUG).
BATTERIES, & MODULAR BATTERY HOLDER
QTV . 2

QTY. 2
QTV _2
QTY _2
QTY_1

BATTERIES ONLY
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511.71
5 11 .71
5 13.21
513 .21
5 13.21

MULTIMETER PEN
20 MHz DUAL TRACE
OSCILLOSCOPE
UNSURPASSED QUALITY AT AN UNBEATABLE PRICE
• BAND WIDTH · DC: DC TO 20MHz (-3db)
AC: 10Hz TO 20MHz (· 3dbl
.. SWEEP TIME · _2 J.lSEC TO .5 SECJ DIV ON 20 RANGES
.. VERT.J HORZ_ DEFLECTION : SmV TO 20VJ 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
.. 110J 220VOLT 50 / 60HzOPERATION
.. COMPONENT TESTER
.. LP CONSUMPTION - 19 WATTS
• BUILT IN CALIBRATOR
• AUTOMATIC OR TRIGGERED TIMEBASE

$399.95

AUTO RANGING. POLARITY & DECIMAL!
..
..
..
•
..
..
..
..
..
•
..
..

LARGE 3'11 DIGIT DISPLAY
DATA HOLD SWITCH FREEZES READING
FAST, AUDIBLE CONTINUITY TEST
LOW BATTERY INDICATOR
OVERLOAD PROTECTION
ONLY 1 '1," X61/~".x lA"
DC VOLTS .1mV-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

JULY 1985 • B YT E

459

EPROM PROGRAMMER

$8 5

FOR APPLE COMPUTERS

RP525
$79.95
* DUPLICATE OR BURN ANY STANDARD
27xx SERIES EPROM

* EASY TO USE MENU-DRIVEN

SOFlWARE

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

~

M
.

." : ...

' =-

v .

; ~it ~. ~

~~..

TANDON
$99.95
MPI
MODELB52
$89.95
IBM ACCESSORIES

HOLDS 70 5%"
DISKETTES.
WITH ROOM
TO SPARE

TM100-2

NASHUA DISKEnES

MAXIMIZER

5%" SOFT SECTOR
DS / DD WITH HUB RINGS

1200B FOR IBM

PRINTER CABLE
PARALLEL 6 ' SHIELDED CABLE

KRAFT JOYSTICK

t} BMC MONITOR STAND
MODEL PA-900

0.

"

"';

* TEAC MECHANISM- DIRECT DRIVE
* 100% APPLE COMPATIBLE
* FULL 1 YEAR WARRANTY

TILTS AND SWIVELS
TO PROVIDE
OPTIMUM VIEWING
ANGLE, REDUCES
OPERATOR FATIGUE

~_;-;::~~::=~I
~,~

BULK PACKAGED I N FACTORY SEALED BAGS
OF 50 . INCLUDES DISKETTE SLEEVES AND
WRITE PROTECT TABS. IDEAL FOR SCHOOLS,
CLUBS, AND USERS GROUPS . THIS IS A
SPECIAL PURCHASE, SO QUANTITIES ARE
LIMITED . THERE IS A 5 YEAR WARRANTY .

$.898a.
on 250

$14.95

VERBATIM DATALIFE DISKETTES
IBM COMPATIBLE
POWER SUPPLIES
130 WATT

DISK II

* SIX MONTH WARRANTY

DISK DRIVE ACCESSORIES

$99.95

DISK CONTROLLER CARD
APPLE IIc ADAPTOR CABLE

XT COMPATIBLE

* +5V @ 15A, +12 @ 4.2A ·
-5 @ .5A, - 12 @ .5A
• UPGRADE YOUR PC, POWERS HARD DISK
* POWER CABLES FOR 4 FDDs
* ONE YEAR WARRANTY
• SWITCH ON SIDE (FITS IBM CASE)

NEW FOR APPLE lie

;:===Lill=:r

MIlAC
AD·3C
$139.95

* 100% APPLE IIc' COMPATIBLE,
*
*

READY TO PLUG IN WI SHIELDED
CABLE 8. MOLDED 19 PIN CONNECTOR
FAST, RELIABLE SLiMLINE
DIRECT DRIVE
SIX MONTH WARRANTY

460
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. on 50

SS/ DD SOFT SECTOR
$29_95
SS/ DD 10 SECTOR HARD $29_95
DS/ DD SOFT SECTOR
$34.95

* DIRECT REPLACEMENT FOR APPLE

~

on 1110

NASHUA DISKETTES WERE JUDGED TO HAVE
THE HIGHEST POLISH AND RECORDED
AMPLITUDE OF ANY DISKETTES TESTED .
(SEE " COMPARING FLOPPY DISKS ". BYTE 9 / 84)

* FULL HT_SHUGART MECHANISM

~

$.95&a. . $.9988.

~

MIlAC
AD·1
$129.95

m;[."

•

$9.95 IF PURCHASED ALONE

HAVES SMARTMODEM

* 100% APPLE COMPATIBLE
* FULL 1 YEAR WARRANTY
. , =

,

TEAC
FD55B
$89.95

SIGMA MULTIFUNCTION CARD

* V. HEIGHT-ALPS MECHANISM

IF PURCHASED
WITH 50 DISKETTES
OR MORE

I

APPLE ACCESSORIES
VIEWMAX-80
VIEWMAX-80e
GRAPHMAX
THUNDERCLOCK
KRAFT JOYSTICK
POWER SUPPLY

100 WATT

*

SWIT"PN'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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U·N·C·L·A·S·S·!·F·!·E·D A·D·S

NEEDED: Computer (Apple, IBM. compatible).
printer, and monitor to help nonprofit adoption
organization find good homes for orphaned hardto-place ch ildren . Will provide certifi ed taxdeductible receipt. Children's world, 9311 Farra)o ne
Ave.. Chatsworth, CA 91311. (818) 709-473 7.
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 do nation of
IBM computers, hardware, and public-domain software for youth rehabi litation program . Kentucky
Youth , do Bob Rains, 520 Beach St.. POB 173 .
Benham, KY 40807 ,
WANTED: Eastside Mental Health (a nonpro fit organization) seeks tax-deductible donation of IBM PC or
Macintosh, peripherals, printer, monitor, terminals,
public-domain software, etc .. for applied research
with the chronicall y distu rbed. Will pay shippi ng.
Debbie Bertram, Eastside Mental Health, 1605 I I 6th
Ave. NE, Bellevue, WA 98004, (206) 455-4357 .
NEEDED: Nonprofit Costa Rican educational foundation seeks donation of disk-based microcom puters
(Heath H-89 or similar) to teach programming to
poor students. Will pay shipping. FILEC. POB 29 11.
San lose 1000, Costa Rica.
WANTED: Nonprofit environmental education center
seeks tax-deductible donation of a computer (preferab)y 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, (201) 948-4646.
WANTED: In fo rmation on operatin g microcomputer
equipment in the marine environment. Can a computer survive fog. dampness, humidity, and salt air
if kept dry and at a modera te temperature? A lan
Born . POB 272 , Tiburon , CA 94920. (415)924-6352.
WANTED: Nonpro fit community organ izati o n needs
tax-deductible donation of computers, prin ters, terminals. and public-domain software to assist in ADM
and training. R. Hankins, PCT Inc.. 160 Milagra Dr..
Pacifica, CA 94044 , (415) 355-8000.
WANTED: Thx-deductible donation of peripherals,
printers. monitors, disk drives, memory expansion,
etc" for the TR5-80 Model I. Certified receipts furnished: will pay rea sonable shipping. Pirchei
Aguda th Israel of Kew Gardens Hills, 144-19 70th
Rd " Flushing, NY 11 367.
WANTED: Ch ristian academy seeks tax-deductible
donations of Apple li e computers with minimum
64 K, disk dri ves, 80-column card, and monitor for
high school math and science classes. Cheswick
Christian Academy, 1407 Pittsburgh St.. Cheswick.
PA 15024 , (4 12) 274-4846.
WANTED: No np rofit orga nization seeks ta xdeductible donation of IBM Pc. 2 56K to 512K RAM,
two 360K disk drives or 5- or IO-megabyte hard-disk
d ri ve, and monochrome monitor for running high
school track meets. Massachusetts State 11'ack
Coaches Association , clo Ed mund N. Delgado, 28
Warbler Lane, West Yarmouth, MA 02673 , (617)
394 -7571.
WANTED: Information and equipment for an old
Ohio ScientifiC Challenger I P 8K microcomputer
used in school. We need manuals, ideas for use, and
public-domain software, Jeffrey Branzburg, Castle
HiIl IH S, 1560 Purdy St.. Bronx. NY 10462 .
WANTED: Casio PB-700 user in Australia wishes to
correspond with users in America or anywhere
about starting a users group. Terry Gi ll. 35A Kent
S1.. Regents Park, New 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 752 11. (214)
339-7007.
NEEDED: Manuals, schematics, etc., fo r Seattle Computer Products 8086 CPU and CPU Support Boa rd
(SCP-200 and SCP-300). Also information on 8087
accessory board. Willing to pay. Stephen Hathaway,
86 Pa rsons S1.. Northampton, MA 01060, (413)
586-434 1. evenings.
NEEDED: User-written scientific applications software
in App)esoft and Apple Pascal. Statistics, plotting,
data logging, modeling, etc. Peter Petokas, POB 16,

Little York, NY 13087 .
FOR SALE: Davong 5-megabyte hard diSK with controller for IBM PC: 5325 . Colby PC-I portable with
power supply, amber monochrome d isplay. and
keyboard : install you r own PC board. d rives, 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-to-speech voice synthesizer
expertly assembled from Micromint kit; will connect
to any computer with RS-232C (with RTS input) or
Centronics-compatible para llel 110 : 5200. Includes
Rea listic 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 Thndon 848- 1 disk
drives. Richard Whiteman, 635 Ho lman Ave"
Athens, GA 30606, (404) 546-88 14.
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 ,
(2161 845-9669.
FOR SALE: Atari 850 interface, Bit 3 80-column card,
and more: 5300. Sonam Gyato, (201) 868-9695 .
WANTED: TI 99 /4As, KIM-Is. A ltai r 8800/A/Bs, and
Similar machines for com munity project. Nothing
elaborate or expensive. Also need Tile First Book of
KIM and Maciline lI1ngl,age Programming for the 8008.
Dr. J. R. Johnston, Edon Institute, POB 22 58,
Saginaw, M I 48605 .
TRADE: Physics student with TI 99/4A computer
seeks working or nonworking stand-alone d isk d ri ve
and compatible dot-matrix printer with interface in
exchange for public-domain BASIC/Extended software. Wi ll pay postage. Dennis Hothem , 1218 10th
Ave" Belle Fourche, SD 577 17, '(605) 892-3752 .
FOR SALE: Viewmax-80 for Apple II. new. Best o ffer.
lohn Chen , Rt. 8. Box 483, Caldwell. ID 83605 .
FOR SALE: BYTE, November 1977 thro ugh May
1980: 52 per issue. Digital Group 4-port parallel 1/0
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. MN 55902 , (507) 289-0247.
FOR SALE: Tecmar 1st Mate for IBM PC XT or compatible. 64 K, clocklcalendar, serial port, parallel port.
Brand new, 5275. N. D, Diamantides. 2517 14th St..
Cuyahoga Falls, OH 44223 .
WANTED: Public-domain or non-copyrighted CBIOS
to interface CPIM 2.2 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 I.
Mankoff. 3 Skyvue Ct., South Setauket. NY 11720,
(5 16) 736-3631
FOR SALE: '''fubeless Terminal" Synertek KT3- 3/40
With 24 by 40 display, R5-232C-compatible output.
and optional Micro-Verter MVX-500 that transmits
UHF 'signal o n UHF 14-17. Best offer. AI Safer, 77
laBelle Circle, Chicopee, MA 01020.
FOR SALE: HP 86A with 512K, HP 829 13A monitor,
two HP 9 130A 5 i4 -inch drives. HP 82905 printer,
Also, HP 9816S wi th 768K, HP 9121 D dual 3 ~-inc h
drives, large keyboard, HP 82905B printer, and
more. Make o ffer. lohn Blair, POB 164 . Swan Lake,
MT 59911. (406) 886-2370.
WANTED: If you own an Atari or Apple computer and
want to join the National Software Consortium, con-

UNCLASSIFIED ADS MUST be noncommercial. from
readers who have computer equipment to buy, sell, or trade
011 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 Softwa re Consortium, clo S. Mikutel.
95-18 Ashbou rn Dr" Burke, VA 220 15.
WANTED: Correspondence about Japanese computing scene. Keiko Orata, Nish i-tsutsuji 1-24 -1.
Chofu City, lbkyo 182, Japan , 0424-85-0860.
FOR SALE: DECwriter IV (LA34). lightweight desktop
terminal. I yea r o ld. original carton with documentation, extra ribbons, 45 cps, 7 by 9 dot matrix,
variable pitch, plain paper o r preprinted form s,
RS-232C interface. used less than 20 hours: 5895
or best o ffer. Mike Kwiatkowski. 136 Lyndale Ave ..
Baltimore, MD 21236, (301) 665-626 1
WANTED: New or used tractor feed for a Brother
HR-I printer. J. Fears. 665 Sapphi re Lan e,
Stevensv ille, MT 59870.
FOR SALE: Sanyo 1000 8-inch disk-controller board,
cable, and card gUide. Data General " Dasher" print
head, new. Motors for same. John John son, 707
Edge Hill Rd" New Bern, NC 28560, (9 19) 638-6976.
FOR SALE: BYTE. 1979 (volume 4) to present. 52 per
copy. David Moore, 2031 Maine, Quincy, IL 62301.
(2 17) 228- 1792. evenings.
FOR SALE: BYTE, October 1975, Ma rch 1976, luly
1976 through December 1984 (except August 1980).
Kilobaud , January 1977 through March 1978: Creative
Computing, MarchlApril 1975 thro ugh Septemberl
October 1978: Interface Age, July 1976 through May
1978. Other publications available, Make offer. Steve
Baylus, 12212 Old Creedmoor Rd" Raleigh . NC
276 12. (9191 781 -0605 or 848-3018.
FOR SALE: l\vo lektronix 4054 graphics computers
with 19-inch screen s and i4 -inch tape drives: 53000
each o r best offer. Tektronix 4631 hard-copy unit :
5700. Tim Zeisloft. 216 1 Shattuck Ave. #210,
Berkeley, CA 94704, (4 15) 849-0629.
FOR SALE: GIMIX #39 mainframe, two 8-inch floppy
drives, one 5-inch floppy, 5-megabyte hard disk,
340K static RAM. intelligent 1/0 processor, other 110
boards, Privac hi-res graphics, Meta-Labs Z80 CPIM
board, Wi ndrush PROM burner. ZI9 termi nal 95 11 ,
and more. Asking 57500. Will sell separately, Dick
Bartholomew, 4849 Bethlehem Pike, lelfor. PA
18969, (215) 257-3992.
FOR SALE: l\vo leleVideo 92 5 terminals: 5500 each .
l\vo 5-100 systems with Advanced Digital Super Six
SBC (6-MHz Z80, 128K RAM, 4K ROM). dual8-inch
Mitsubishi DSIDD floppy d rives, Integrand 7 slot.
wood-grain cabinet. all manuals : 51750 each . Phil
Erwin Ir" 2 10 l A Mona Ct., Lexington, KY 40503 ,
(606) 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 fo r same machines. Interested in starting a users group for
pocket computers. Robert Lerner, 23 Mayer Dr"
Suffern, NY 10901
FOR SALE: BYTE, nu mber I through September
1980: all in excellent condition (miSSing numbers 6
and 8, 1977 ; numbers 4 and 5, 1978: and number
7, 1980): 5300. Negotiable. Jack Molinelli. 499 Harding Rd" Fair Haven, NJ 0770 1. (201) 842-7036.
FOR SALE OR TRADE: Heathkit H-14 printer with
many features: 5300. Donald Mayes, Apt. #3, 85 15
Greenwood Ave.. Thkoma Park, MD 209 12 , (301)
589-4190 or (202) 282-0585 .
FOR SALE: Mindset computer with expansion unit
purchased new September 1984 . Includes parallel
card, mouse, Quadchro me HX- 12 color monitor. All
origi nal manuals. will gua rantee operation . 52750
o r 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. Chri s Schaefer,
2140 Harvard St.. Palo Alto, CA 94306.
FOR SALE: TI 99/4A with original packing. Good condition. Seller will pay postage. 51 10. Mike Busing,
1129 Harter Blvd" Anderson , IN 46011 , (3 17)
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 Dorsett, East 2726 Golden
Rd .. Spokane, WA 99208, (509) 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 -1 869, 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 pro ject
for energy management. convenience. and security for the home or
factory. lerry Pournelle's "Over the Moat" captured second place. His
battl es 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 Not" did win third. In fourth. and the winner of the 5100 prize.
is lohn K. Stevens's theme article on a model of ci rcuitry entitled "Reverse
Engineering the Brain:' And in fifth pl ace is "The Ouest to Understand
Thinking ." Roger Schank and Larry Hunter will hal f the 550 bonus.
Congratulations to all.
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10 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.
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MICROCOMPUTER I'CCESSORIES . 226
MICROCOMPUTER I'CCESSORIES . 226
MICROGRAFX .
. 35
MICROMINT INC ............ 379
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.. . 449
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. . 422
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. ... 425
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. 121
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205
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. . ... 24
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... . .... . 327
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. . ... 22
MICROWAY . ................ 396
MICROWAY ..
........ 403
MIDWEST COMPUTER & VIDEO . 344
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MIX SOFTWARE .
. .... 235
. 234
MODULAR CORP..
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
NORTH HILLS CORP. ......... 424
NORTH HILLS CORP. .
. . 430
OKIDATA .............. 292. 293
OLDEN .
. .... 50
OPlO-22 .
. ... 359
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. .... 359
ORCHID TECHNOLOGY .... . .. 347
ORION INSTRUMENTS .
. . 275
ORYX SYSTEMS .
. 304. 305
ORYX SYSTEMS .
. .. 304. 305
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. 304. 305
PC HORIZONS. INC .
. ... 430
PACIFIC EXCHANG ES......... 428
PARAGON COURSEWARE ..... 387
PARAGON COURSEWARE ..... 387
PC NETWORK .
246. 247
PC'S LIMITED . . . . . . . . .. . .... 418
PC'S LIMITED . .. .. . . . ....... 432
PEACHTREE TECHNOLOGY INC.170
PEACHTREE TECHNOLOGY INC. 170
PERCON ................... 422
PERSOFT INC. .
. .... .. 8
PINNACLE SYSTEMS. INC. ...... 362
PRINCElDN GRAPHIC SYS...... 99
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283
284
285
286
287
288
289
290
292
293
294

Palle No.

Inquir y No.

SATELLITE SQFTWARE ....... 250
SCOITSDALE SYSTEMS ........ 79
SECURITY MICRQSYS. CQNSULT. 436
SEM IDISK SYSTEMS . ......... 329
SILlCQN SPECIALTIES . ....... 214
.. 214
SILlCQN SPECIALTIES .
SILVER FOX .
.. 4
319 SLICER COMPUTERS . ...... . .. 26
. 455
406 SLR SYSTEMS.
186 SMART SQFTWARE .......... 392
320 SQCIETY·APPLIED LRNGJECH . .. 98
SQFTLINE CQRP. ............. 87
. .... 430
321 SOFTRQN INC.
. .. 364
322 SQFTSTY LE INC . . .
323 SQFTWARE BOITLING . ........ 70
... 18
324 SQFTWARE GALORE.
325 SQFTWAR E GALORE .......... 18
.. 289
326 SOFTWARE LINK. THE ..
327 SQFTWAR E MASTERS . ........ 98
SQFTWARE
SERVICES
.
..
.
....
424
328
329 SQFTWARE SOLUTIQNS INC .. 333
331 SQLA ELECTRIC . . . . . . . . . . . . . . 31
. 312
332 SQLUTI QN SYSTEMS .
333 SQLUTIQN SYSTEMS . . . .. . . . . 312
. . 455
334 SQLUTIQNWARE .
335 SQNY CQRP. QF AMERICA . . 80. 81
SQURCE TELECQMP. CQRP. ... 320
337 SPECTRUM SQFTWARE . ...... 133
401 SPRUCE TEC HNQLOGY CQRP. . 323
... 189
339 STAR MICRQNICS.
. .. 424
340 STARBUCK DATA CO....
. ........ 88.89
341 STB SYSTEMS .
314

PRINCETON GRAPHIC SYS .... 345
PRINTERLAND ..
.. 272
PRIQRITY QNE . ......... ... . 427
PRQGRAMMERS SHQP .. .. ... 308
PRQMETHEUS PRQDUCTS . ..... 17
PRQMETHEUS PRQDUCTS . .... 17 .
PROTECTO . .. . . ...... ...... 422
PROTECTO . .......... ...... 436
QIC RESEARC H .
. 274
QUADRAM CQRP. .
.. 56.57
QUADRAM CQRP. . .. ........ . 183
QUAID SQFTWARE LTD...
. 134
Q UA LITY PRINTERS .
. 426
QUANT SYSTEMS . .......... . 424
QUB I~
... 36. 37
QU BI~ .
.. 349
RADIO. SHACK ..
RAINBQW TEC HNQLOG IES .
455
RATIQNAL SYSTEMS . ........ 370
READIWARE SYSTEM S INC ... 386
RELATIQNAL DATABASE SYS.. . 263
RQGERS LABS . ............. 428
RQLAND CORP. .............. 90
RQSE ELECTRQN ICS .
. 455
5-100 DIV. 696 CQRP... ...... .. 86
S· 100 DI Y. 696 CQRP. . ........ 397
5-100 DIV. 696 CQRP..
. .. 431
5-100 DI V. 696 CQRP.. ....... . 431
SAB-L1NK. INC . ............. 430
SAFEWARE .
. .... . .. .... . 426
SAMS. HQWARD W. & Co... .... 301
SAMSUNG ELECT. DEV ICES . .. 268

295
296
297
298
299
300
301
302
303
304
305
407
306
307
308
309
310
311
312
313

Palle No.

316
317
408
409

............ elv

342
343
344
345
346
347
348
349
350
351
352
353
6
355
356
140

357
359
360
361
255
362
363
364
7
365

Inquiry No.

Palle No.

Inquiry No.

STRIDE MICRO. . . ........... . 290
.. 291
STRIDE MICRO. .
SUMMIT SOFlWARE TECHN. INC 380
SUNNYVALE CQMMUNlCATIQNS389
. 416
SUNTRQN ICS Co.. INC.
... 83
SUPERSOFT .
131
SYSTAT INC .
. 20. 21
TALLGRASS TECH .
. .. .. . 428
TATUM LABS .
. .. 32
TATU NG .
.. 32
TATUNG ..
TAXAN CQRP.. ....... .... ... 351
TECH STAR LABQRATO RY.
. . 449
TECHN ICS DESIGN Co. ....... 369
TEKTRQNIX INC ............ 335
TELEBYTE TECHNQLOGY INC .. 68
TELEVIDEQ SYSTEMS . . .. .... 340
. 11
TEXAS INSTRUMENTS.
TIGERTRQN ICS . . ........... . 432
TINNEY. RQBERT GRAPHICS . . . 433
TINNEY. RQBERT T-SHIRTS .... 283
TOS HIBA AMERICA INC .. 168.169
TRANS WQRLD A IRLINES .
. 381
TRANSEC SYSTEMS. INC ..... 100
TURBO. PQWER SQFTWARE ... 372
U.S. RQBOTICS . ........ . .. . .. 67
U.s. SERVEX .
222
U.s. PQSTAL SERV ICE- ZIP + 4 . 371
UNIFIED SOFTWARE SYS...... 455
. 25
UNISOURCE .
UNITRQN INC.
... 369
VEN :rEL INC .... . . .. . .. . . . . . 27

366
367
372
373
374
375
376
377
378
379
380
381
382
384

Palle No.

. .. 54
VERTEX SYSTEMS .
. .... . .. 54
VERTEX SYSTEMS.
. . .. 54
VIA WEST .
. .... 101
VIASYN .
VLM CQMPUTER ELECTR . . .. . 422
VQCS.
. .. 422
WALLING CQMPANY ...... . . 428
.. 52
WALONICK ASSOC IATES ..
WAREHQUSE DATA PRQDUCTS 300
. 298
WATCOM PRQDUCTS INC .
..... . . 59
WINTEK CQRP. .
WINTEK CQRP. .
... 430
. ... 76. 77
XERQX CQRP.
YETIWARE .
........ 428

• Correspond airelfly

",it(1

INTERNATIONAL ADVERTISING SECTION
505
501
502
503
506
504

ADVANCED INTERNATIQNAL
MARKETING ........ .. ... . 3520
AMER ICAN BUYING & EXPQRT352H
. 352A. 352F
BYTE .
CASIQ.
.. . . .. . ....... 352E
. . . . . 352G
CASIO .
DIGITAL EQUIPMENT CQRP. . 3528<
GREY MATTER ............ 3520

No domestic inquiries. please.

SUBSCRIBERS ONLY! *

TIPS

company.

-

Use BYTE's Telephone Inquiry Processing System
Using TIPS can bring product information as much as 10 days earliel:

SEND FOR YOUR
1)
SUBSCRIBER LD. CARD

If you are a new subscriber or have lost your I.D. card, circle #1 on the Reader Service
Card; attach mailer label. We will immediately send your personal TIPS subscriber card.

2)

Write your Subscriber Number, as printed on your Subscriber I.D. 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 Thuch-Thne 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 D 0 0 0 0 0 0 0 IJIlIJll

GET PREPARED

6)

ENTER YOUR
INQUIRIES

When TIPS says "Enter magazine code & issue code"
Enter ill [ID IT] [5J IJIlIJll

Repeat 7a as needed (maximum 17 inquiry numbers)
1 . 0 0 0 IJIl 00 6. 0 0 0 IJIl 00 10. D 0 0 IJIl 00
2. D 0 0 00 IJIl 7. 0 0 0 IJIlIJll 11. DOD IJIl 00
3 . D 0 0 IJIl 00 8. 0 0 0 IJIl 00 12. D 0 0 IJIl [ID
4.00 0 0000 9. 0001Jll00 13. DODOOIJll
5.000 IJIl 00

14. 0 0 0 [ID IJIl
15. 0 0 0 IJIl 00
16. 0 0 0 00 00
17.0000000

rn 00 IJIl

8)

End session by entering [!] [!] [ID

9)

Hang up after heal:ing fmal message
If you are a subscriber and need

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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the boxes] on telephone pad

7a) When TIPS says "Enter (next) Inquiry Number"
Enter one inquiry selection from below (ignore blank boxes)
b)

END SESSION

* enclosed in

INTRODUCING SPINWRITER E-L-f!
IT'S ASMALL PRICE TO PAY fOR
LErrER QUALITY PRINTING.
Many popular personal
computer applications
demand letter quality
printing. But until now, a
good letter quality printer
came with a big
• POW£R
price tag. Until
• ALERT
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.
You can
control many
lunctlons with
the touch of
a finger.

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.

Not only IS the print quality
attrac tive, so is the price $5 45. for plug-compatible IBM
PCjr. model: $595. fo r model compatible
with all other PC's .
Spm wfll er IS a registered trademark and Spinwfller elf is a trademark of NEG Corporation .

Makes popular
software loo k even
better.

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
AND
ME
NEC Informal ion
Systems. Inc.
Department 16 10
1414 Mass . Ave .
Boxborough.
MA 0 1719
Inquiry 260
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IT'S
ONLY
4Y2 LIS.
The Tandy 200 is the
one portable 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 21/4 x 113/4 X 8 1/2" and
is battery powered.

Comes with Six
Programs Built-InIn~luding Multiplan
For complex spreadsheet analysis and calculations, we put popular
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,

.
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AND
RARING
TOGO!
as a personal appointment caiendar, 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 Tandy 200 portable
computer for just $999
(26-3860). Best of all, the
Tandy 200 represents
the state of the art in
performance, quality
and price. Stop by your
local Radio Shack Computer Center, or participating Radio Shack store or dealer
and "size it up" today!

ftadl8/haeK

The Technology Store™
A DIVISION OF TANDY CORPORATION
Inquiry 299

Prices apply at Radio Shack Computer Centers and at participating Radio Shack stores and dealers . MultiplanfTM Microsoft Corp .

