



























































































































































































































































































































































































































































Your back-up shouldn’t leave you behind.

Meet the MT-2st. Teac’s breakthrough half-height digital cassette tape
streamer—based on the Philips cassette format. With its 90 ips performance
you can store twenty megabytes of back-up in an incredibly quick four minutes.

And all at a breakthrough price/performance ratio.

How do we get so much out of a cassette format that’s been around so long?
Maybe because we've got over three decades of experience building precision

tape transports. Or, maybe because we pioneered cobalt amorphous heads;’ ., - wé‘ﬂ
auto reverse and direct drive DC motors in cassettes. e Do B>,
g : : : 0 iw%“ "

Or, just maybe because we're simply fanatical. . =, jo teSg® >9>
So, if getting your data backed-up on tapeis * 4 o Vg ,

keeping you up nights, call Teac and get SS . 4eS,

back-up that’s pushing the TS D S

. R B O

industry forward. =, ¥, @ @par @'@%‘W‘

Built To Fanatical Standards. TIEAC

INSTRUMENTATION AND COMPUTER PRODUCTS DIVISION, 7733 TELEGRAPH ROAD, MONTEBELLO, CA 90640
East (617) 475-7311  South/Midwest (312) 3519124  Rocky Mountain (602) 242-4025 (303) 337-6329 (801) 5322111
Northwest (408) 7271427  Southern California (213) 726-0303 ©1985
CIRCLE NO. 82 ON INQUIRY CARD



We’re not

just talking about CIM

(computer-integrated manufacturing)

(Uihe Making. Tt Kappen!

Who should attend

e Top Corporate Management

¢ Manufacturing Managers

e Engineering Management

e Material Handling Personnel

e Production Managers

e Systems Analysts

e Plant Superintendents

e Plant Managers

e MIS/DP Managers

e Purchasing Management

¢ Financial Planners and
Management

e Computer Specialists

¢ Consultants

e Sales Marketing Management

More than 90 educational
sessions

The largest Computer-Integrated
Manufacturing (CIM) Conference
in North America meets your need
for information. The program has
been divided into eight conference
tracks with sessions covering the
following topics:
¢ Robotics

PLUS...two major conferences

making their U.S. debut

e 2nd International Conference
on Simulation in Manufacturing

e 4th International Conference
on Automated Guided Vehicle
Systems...both sponsored by
IFS (Conferences) Ltd.

Experience integration in
areal time environment at

A 10,800 square foot, multi-
million dollar integrated mini-
factory produced by “Systems
Integrator” Arthur Andersen & Co.

ARTHUR
ANDERSEN

&LO

In addition to product demon-
strations by more than 175
‘exhibiting compames, CIM

tools, PLCs, computers, CAD/
CAM, and manufacturing
systems.

Come to AMS '86 and discover
how you can make it happen, and
bring the promise of greater
productivity, efficiency, and
profitability to your manu-
facturing facility.

CEG

Cahners Exposition Group

Cahners Plaza, 1350 E. Touhy Ave.

PO. Box 5060, Des Plaines, IL 60017-5060
(312) 299-9311

U.S. Telex: 256148 CEGCGO DSP

Int’l Telex: 82882 CEG CHGO

e e bl ]

| Yes, | want to make it happen!

[J send registration information for AMS '86 today,
| including complete conference program, and
| how to obtain free admission to the exposition.

l [C] My company is interested in exhibiting at future
events. Have your representative contact me

AC. (Telephone)

Return to: AMS '86, Cahners Exposition Group,
| 1350 E. Touhy Avenue, PO. Box 5060,
| Des Plaines, IL 60017-5060.

JUNE 24-26, 1986 « MC CORMICK PLACE * CHICAGO, ILLINOIS

IS Bh

ENY T O AR ST SR
Advanced Manufacturing Systems Exposition and Conference

€ 1986 Reed Holdings, Inc.
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ACROSS
Control Information
Command
Nutmeg State (Abb.)

_____ Computer

Eight-bit DOS

Pivoting

Massage

In the direction of

Jewish eleventh month
Commodore’s newest machine
Function (Abb.)

The destroyer to Hindus

Causes inability to cope with
computer technology

River crossing Maine to ocean
High mountain

____ code

Printer spacing

Three feet

Temporary decrease in voltage
Commodore 64 graphics pad
Prefix meaning “‘early”

What say?

43 Tall, hardy shade tree
44 Smallest unit of data

46 Not square (Abb.)

49 Speed and problem-solving are

two computer
52 Exclamation of grief
53 Hookup to beat breakdowns

54 Mass. computer company

DOWN

=3

Function

Salt Lake City is its
capital (Abb.)

N

Texas Instruments (Abb.)

(o2 TG TN S A

Runner’s shoe available with
built-in microprocessor

7 Data processing (Abb.)

Program for moving information

Short for the guy who owns one

8 Combining form meaning “air”

9 Gardener's basket

12 A home computer company
13 Soft mixture

16 Tropical American tree

17 Strait between Sakhalin Island

and Asia mainland
19 Number system based on 2
21 Family of American painters
24 lItalian physicist (1745-1827)
25 To be ambitious

27 Resin from tropical trees
28 Deleted

29 Word at end of verses in
Psalms

30 Short urge in power voltage
34 Scent
38 Her name means “holy”

39 Deity associated with life and
reproduction

40 Manufacturer of Q-bus-

and Inibus-compatible products

45 Belief

4

ha)

Daisywheel printer company

48 Command
50 Placed in Mini-Micro, it publi-

5

=

cizes your product
Yours truly

52 Logical operation

¥ooL% To " THE
LEPT OF ME,

f00LS O THE

0 o RIGHT OF ME..-

I'VE BEEN
TALKING TO OTHER
COMPUTERS, POPS...

LATEST SLOOP (N

OHZ SO WHAT'S THE
SILICON soa\gw?

HONCTONY. DRY,
DISMAL, COLORLESS,
REPETITIOUS AND
ONINSPIRING TEDIUM,

QULLSVILLE,
( HUHZ

Ybu KNOW 1. ALL
THey

EVER ©O 1S

4oL PON'T MEAN
YoU PREFER THE

A HALF A BRAIN
1S BETTER THAN

TALK SHOP. THEY COMPANY OF D5 SLOW NONE, POPS. ..
HAVE NO OUTSIDE HUMANS, ©o You2
INTERESTS AT ALL- /

MINI-

MICRO SYSTEMS/May 1986

INTHE LAND OF THE
MORONIC, THE DIMWI(T
12 KING- -

<STOP
THA\T.(

Solution will be printed
next month.

Answers to April’'s puzzle

can be found on
Page 136.

Interest Quotient
(Circle One)
High 469
Medium 470
Low 471

149



MINFMICRO
MARKE TPLACE

A special section for advertisers of hardware, software and services.

READERS: Please circle reader service numbers on Reader Inquiry Card for additonal information.

GMX® Micro-20

68020

Single-Board Computer
Mainframe CPU Performance
onab5.75" x8.8" Board

(benchmark results available on request)

0012.5MHz Version
Quantity Discounts Available

$275
Features

 32-Bit MC68020 Processor (12.5 or 16.67 MHz)
* MC68881 Floating-point coprocessor (optional)
2 Megabytes of 32-bit wide, high-speed RAM

» 4 RS-232 Serial 1/0 Ports (expandable to 20)

« 8-bit Parallel I/0 Port (‘Centronics’ compatible)
« Time-of-Day Clock w/battery backup

* 16-bit /0 Expansion Bus

 Up to 256 Kbytes of 32-bit wide EPROM

* Floppy Disk Controller for two 5% " drives
 SAS| Intelligent Peripheral Interface (SCSI subset)
* Mounts directly on a 5% " Disk Drive

Software

Included:

« GMX version of Motorola's 020Bug Debugger
with up/download, breakpoint, trace, single-step,
and assembler/disassembler capabilities

« Comprehensive Hardware Diagnostics

Optional:

UNIX™-|ike Multi-user/Multi-tasking
Disk Operating Systems
* (0S-9/68000™ (Real-time and PROMable)
o UniFLEX™
Prog amming Languages and Applications

* BASIC, C, PASCAL, FORTRAN, COBOL, and
ASSEMBLER

e Spreadsheet, Data Base Management, and Word
Processing

MDD Inc.

1337 W. 37th-Place, Chicago, IL 60609
(312) 927-5510  TWX 910-221-4055
State-of-the-Art Computers Since 1975

CIRCLE NO. 201 ON INQUIRY CARD

TERMINAL
EMULATION

Softerm PC emulates over 30
poBular terminals including the:

¢ DEC VT102, VT220

e Data General D200, D410

¢ |BM 3101-20 (block mode)

e Hewlett-Packard 2622A

¢ Honeywell VIP7801, VIP7803
Guaranteed Compatibility

Call for free product brief
$195 MC-VISA-COD
For the IBM PC/XT/AT, DG1, NEC,
Wang PC, Tl Pro, Gridcase, Tandy

SOFTRONICS
7899 Lexington Dr., Ste 210
Colorado Springs, CO 80918

(303) 593-9540

CIRCLE NO. 202 ON INQUIRY CARD

REPORT WRITER

DATA BASE
MANAGERS

ACCOUNTING
APPLICATIONS

WORD PROCESSORS

ALL LANGUAGES qPLEX IV SPREADSHEETS

REPORT l
" SCREEN | FORM
LETTERS

1=]

All-language qPLEX 1V lets you select or sort
your own special forms, reports, labels, bar
graphs or queries. Export your reports to
spreadsheets and word processors. Reads
Basic, Assembler, Pascal, C, Fortran, Cobol,
ASCI|, Data Base Managers and more. Dealer
demos available. MSDOS, Xenix, Unix.
Snow Software Corporation
3330 Fisher Road
Clearwater, FL 33519
(813) 784-8899

CIRCLE NO. 203 ON INQUIRY CARD

CISIONWARE: INC.

From DE BM PC or Ccompatible

For Your |

Do You

Reports, Manuals. ©

RIGHTWRITER® VERSION 2.0
THE Intelligent Grammar & Style Checker

7

; Business Lette™s

B Automatically finds errors in grammar,
style, usage and punctuation.

B Works with WordStar®, MultiMate®, and
twenty other leading word processors.

B A knowledge base of over 2200 rules.

B Calculates the overall
reading grade level.

B Comprehensive user
manual included.

DecisionWare, Inc.
2033 Wood Street ® Suite 218
Sarasota, Florida 33577 @ Phone (813) 9529211

CIRCLE NO. 204 ON INQUIRY CARD

EIA CABLES—FIVE DIFFERENT KINDS of
this most frequently used interface including
Regular, Extended Distance, Flame Retar-
dant, Shielded, Shielded Extended Distance.
Order exact lengths you need, 4 to 50 con-
ductors, standard pinning or to your specs;
quick delivery. RS 232-C-25 conductors, all
connected $16 plus 50¢/ft. Free new cata-
log—Data Set Cable Co., 722 Danbury
Road, Ridgefield, CT 06877—(203) 438-
9684; or Las Vegas (702) 382-6777.
CIRCLE NO. 205 ON INQUIRY CARD
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To advertise in the Marketplace, call Carol Flanagan 617-964-3030.
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1310
Telephone

Connect the unlimited
capabilities of your computer
to the telephone system

* A complete telephone line
controller

» FCC-approved for direct
connection

* RS-232 compatible

» Provides call following

» Couples audio sources (speech
synthesizers, tape players)
onto the phone line

e Permits remote data entry from
any Touch-Tone phone anywhere

« Offers incoming call security—
up to 15 digits

e Priced at less than $375, including
power supply and phone cord

Use the T-310 and your computer to dial and
control outgoing calls or receive incoming
calls—automatically! For more information,
call Teltone today:

(206) 827-9626, ext. 437

LELTONE’

Teltone Corporation, P.O. Box 657
Kirkland, WA 98033

In Canada contact Teltone Ltd.. 183 Amber St.. Markham,
Ontario L3R 3B4,(416)475-0837

CIRCLE NO. 206 ON INQUIRY CARD

NEW! OMEGA 1986 PRESSURE MEASUREMENT
HANDBOOK & ENCYCLOPEDIA
featuring complete pressure measurement systems.
Everything needed to measure, display, and control
pressure is available under a single cover featuring
transducers, strain gauges, accessories, recorders,
digital readout meters, computer interfaces and
more! All products are displayed in full-color com-
plete with prices and specifications. This 264-page
compendium is FREE! Write OMEGA ENGINEER-
ING, INC., Box 4047, Stamford, CT 06907 or call

203/359-7874.
CIRCLE NO. 207 ON INQUIRY CARD

1986 TEMPERATURE MEASUREMENT
HANDBOOK AND ENCYCLOPEDIA
OMEGA presents the industry with a new product
and reference source! Over 750 full-color pages of
top quality products for sensing and control. This
complete source, the standard for temperature
measurement and control lists all prices and
specifications for every product. New this year is a
full section devoted completely to relative humidity
measurement. Send for your FREE! copy now. Write
OMEGA ENGINEERING, INC., Box 4047, Stamford,

CT 06907 or call 203/359-7874.

CIRCLE NO. 208 ON INQUIRY CARD

NEW! 1986 pH & CONDUCTIVITY
MEASUREMENT HANDBOOK & ENCYCLOPEDIA
containing over 100 full-color pages features a com-
plete selection of products for the laboratory, field
use and process control. Included is a technical
reference section, field service products, laboratory
instrumentation, electrodes and accessories, in-
dustrial control systems, auxilliary equipment, data
acquisition and humidity measurement equipment.
For a FREE! copy of your handbook, write OMEGA
ENGINEERING, INC., One Omega Drive, Box 4047,
Stamford, CT 06907 or call 203/359-7874.

CIRCLE NO. 209 ON INQUIRY CARD

NEW! OMEGA 1986 FLOW MEASUREMENT
HANDBOOK & ENCYCLOPEDIA
features a complete line of STATE-OF-THE-ART
flow transducers, meters, controllers, recorders, and
other accessories. For the first time, COMPLETE
FLOW SYSTEMS will be emphasized and not just
components. Also, computer interfacing will be
made easy through diagrams and discussions. Over
226 full-color pages! Send for your FREE! copy
today. Write OMEGA ENGINEERING, INC., Box

4047, Stamford, CT 06907 or call 203/359-7874.

CIRCLE NO. 210 ON INQUIRY CARD

ion.

To find out more about software
that lets your PC emulate
TEKTRONIX ™ 4105/6/7/9 and
DEC VTIOO™ terminals,

call or write:

G craFPOINT

4340 Stevens Creeks Blvd., Suite 280,
San Jose, CA 95129 (408) 249-7951

CIRCLE NO. 211 ON INQUIRY CARD

8 Mhz 80286
IBM PC/XT MOTHERBOARD

9 Times Faster Than PC; 65% Faster Than AT
« 1MB Ram On-Board; Zero Wait States

» Optional 80287 Math Co-Processor

* PC/XT Hardware & Software Compatible

« Supports PC-DOS, Unix, Pick, CP/M-86,SMC 0S

WAVE MATE, Inc.
14009 S. Crenshaw Blvd.
Hawthorne, CA 90250
(213) 978-8600 TLX 194369
In Europe: Brussels 649-1070 TLX 61828

CIRCLE NO. 212 ON INQUIRY CARD

Promote
New Literature

ata LOW
COST

If you've got catalogs or literature,
distribute them at a low cost in the
MINI-MICRO MARKETPLACE.

Call Carol Flanagan
(617) 964-3030

CIRCLE NO. 213 ON INQUIRY CARD
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To advertise in the Marketplace, call Carol Flanagan 617-964-3030.
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SOLUTIONS FOR DATA

COLLECTION/CONTROL
Six Port
; RS-232-C
B ~ System

MC600 SERIES CONCENTRATOR

Permit multiple pairs of devices to share the
same modems and telephone lines to reduce
telecommunication costs.

® Microcomputer Networking

* Concentrator to Concentrator Networking
* Full Duplex

* Remote and Local Resource Sharing

* Point of Sale Concentration

¢ NETWORK TO OVER 500 PORTS

1-800-252-ALGO

301-730-7442
Telex #333405 ALGO COL
CIRCLE NO. 214 ON INQUIRY CARD

... and add data storage
INTELLIGENT STAND ALONE

e ALGO 1200

Wmm— CARTRIDGE

T A
Namam.  SYSTEMS
RS-232-C or IEEE-488

Stores up to 5.3M of Binary or ASCII data.
Intelligent search and retrieval.

Standard power fail restart or optional power fail
with NO Data Loss.

|EEE-488 end/or RS-232-C with data rates up to
3,000 characters/sec.

Large input buffer allows unit to accept data
non-stop.

Applications: Data Logging, Control system
archiving, Program loading & storage, Back up,
Telephone switch monitoring, Auto-polled re-
mote data storage.
Price: Under 2000 in OEM Quantities.
Direct replacement for Columbia Tape Drives.

CIRCLE NO. 215 ON INQUIRY CARD

Displays
eight full
40 character
lines.

120 K
capacity.

So portable,
it fits in
your pocket!

Engineered to
your specifications.

MELARD TECHNOLOGIES, INC.
5 Westchester Plaza
Elmsford, New York 10523

ACCESS.
The perfect portable
for dozens of
applications...
including
yours!

(914) 592-3044

CIRCLE NO. 216 ON INQUIRY CARD

« CHARACTER STYLE FLEXIBILITY o

« PRINT SHOP QUALITY

« USER FRIENDLY

* INCREASED EFFICIENCY

« FASTER « MORE FLEXIBLE * COMPACT

* COSTS LESS TO OPERATE

* SMALL

« SILENT

NEW RELEASE

LASER TECHNOLOGY
Developmental Breakthrough
In Word Processing

Guaranteed compatibility to the follow-
ing systems:

5000 SERIES

Philips/Micom NEC

CPT QUME

Harris/Lanier ECS SERIES

NBI K Scientific

Vector Graphics

AM/AC Jacquard '180'\2 s

Xwe;g" IBM Compatibles
9 Displaywrite 2 & 3

600 SERIES Serial/RS 232

Burroughs Parallel/

AT&T Centronics

Convergent AX SERIES

DTeslh”OIc(’)gy Foreign Languages

iablo 63 onallIBMPC’s

Motorola/Four Phase

¢ Full emulation allowing absolutely no
change to current software or hardware

* On Hewlett-Packard approved hardware
solutions list (most recent)

* Electronic 3-way printer sharer/allowing
simultaneous workload

¢ All current word processing features and
benefits stil! available, yet now at laser
speed

* Prints bolds, italics, foreign langauges
and bold italics

* World-wide service/support/maintenance/
30-day trial/90-day warranty

ZVERT LASER SOLUTIONS BEAM YOU

LIGHT YEARS AHEAD OF TIME

e (714)-675-2525
m w1 LX: 6501760525 MCI

323 Larkspur Ave.
Corona Del Mar, CA 92625

CIRCLE NO. 217 ON INQUIRY CARD

TIVNS * ANIY

31YH3d40 0L SS31SL

HILSVH «

3781X374 3HON *

e

LOYdNO

YIHONI

3

AON3IDI443 O

ATONIIHA H3SN *

ALIYNO JOHS LNIHd *

ALINEIX374 31ALS HILOVHYHO »

FASTER PRINT QUALITY OUTPUT » NO RETRAINING DOWNTIME » DISPOSABLE INK CARTRIDGE *

CAREER

OPPUORTUNTIESZ
RECRUITMENT
ADVERTISING

Let this space
do the work
for you

call or write for more information:

Carol Flanagan

MINI-MICRO SYSTEMS
275 Washington Street
Newton, MA 02158
617-964-3030 ext. 413

(609) 667-4488

.

RSVP SERVICES,Dept.MM
Suite 700, One Cherry Hill Mall
Cherry Hill, New Jersey 08002

N

EMPLOYMENT SERVICE FOR
PROGRAMMERS AND ANALYSTS

National Openings With Client Companies
and Through Affiliated Agencies

Scientific and commercial applications ® Software development and sys-
tems programming ¢ Telecommunications ® Control systems ® Computer
engineering * Computer marketing and support

Call or send resume or rough notes of objectives, salary, location restric-
tions, education and experience (including computers, models, operat-
ing systems and languages) to either one of our locations. Our client com-
panies pay all of our fees. We guide; you decide.

RSVP SERVICES, Dept.MM

Suite 201, Dublin Hall

1777 Walton Rd. Blue Bell, PA 19422
(215) 629-0595

From outside New Jersey, call toll-free 800-222-0153
RSVP SERVICES

Employment Agents for Computer Professionals

J

0000000000000 0CCRCONIIONOIOIOGIONIBOLIGDYS
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When you specify Princeton Graphic Systems Monitors,
you can be confident you've made the right choice. The
industry recognizes Princeton as a name that stands for
outstanding product performance, value, and support.

Product Performance —Princeton high resolution
monitors earn their reputation for dependability. Strict
quality manufacturing standards and superb engineer-
ing combine to produce a superior performance moni-
tor. A Princeton monitor adds a quality image to your
system.

Value —Proven market acceptance has made Princeton
a leader in the monitor industry. You can expect Princeton
Graphic Systems to deliver value in both price and per-

HX-12

HX-12E

formance. For the second year in a row, our HX-12 high
resolution RGB color monitor has been voted the best
in the world.*

Customer Sensitivity —Our expert industrial sales
team can provide you with a full line of quality, depend-
able monitors to meet all your system requirements. And
stand behind you with strong customer support.

For more details and information, please call Princeton’s
Industrial Sales Department—800-221-1490 ext. 721
(609-683-1660 in NJ only). Telex: 821402PGSPRIN.

Princeton Graphic Systems, 601 Ewing Street, Bldg. A,
Princeton, NJ 08540.

*PC World Magazine “World Class PC Contest" for 1984 and 1985.

MAX-12

PRINCETON

GRAPHIC SYSTEMS

IBM is a registered trademark of
International Business Machines Corp.

AN INTELLIGENT SYSTEMS COMPBANY

CIRCLE NO. 84 ON INQUIRY CARD



2k

MR/RI TR

- .

niversal Data Systems

)

RS

.

cs

co

.

RD

N

————————

el 208A/B
AL ==\ |/_

DL ==

T ™

ST
-

Design refinements cut size, cost and
power consumption for 4800bps modems




