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""Well, that's done. Feel like stopping off for a drink
when we leave?"’

'Thanks, but I'll save it for home. I'm driving tonight."

Seagram
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"Toshiba takes nature’s concept:
Small yet extraordinarily powerful.

@

And makes itwork for you.

Without question, Toshiba’s “First Family”  ary Microsoft “Windows” 3.0® with a
of portable computers demonstrate the Microsoft mouse (list price $279)—-FREE.
perfect combination of power, performance, Plus, if you wish, you can also purchase the
quality and portability. That’s why the vast genuine Toshiba optional 2MB Memory

majority of all portable PC’s sold
in Canada, proudly carry the
Toshiba name.

SAVE UP TO $1,479 on Toshiba
Memory, Microsoft Windows
3.0® and a Microsoft® mouse.

Board for these powerhouses

for just $699 (plus provincial
sales tax where applicable). Nor-
mally the Canadian list price

for 2MB of genuine Toshiba

‘ memory is $1,899! So, don’t
delay. Offer ends November 30,
Right now, when you purchase (Microsoft® Windows™*version 3.0) 1990 (coupon must be post-

any Toshiba 80386 or 80386SX® portable dated prior to Nov. 30, 1990).

computer* you’'ll receive a valuable coupon. For more information about any Toshiba
Mail it to Toshiba, with your proof of microcomputer products, call:

purchase and we’ll send you the revolution- 1-800-387-5645.

TOSHIBA

INFORMATION SYSTEMS GROUP

*Offer available on Toshiba T31005X, T3200SX, T5100 and T5200 portable computers purchased between September 1, 1990 and November 30, 1990 or while supplies last. Allow 4 to 6 weeks for delivery.
3865X is a registered trademark of Intel Corporation. Microsoft Windows 3.0 is a registered trademark of Microsoft Corporation. OFFER ONLY VALID IN CANADA THROUGH AUTHORIZED TOSHIBA RE-SELLERS.
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Editorial

i again, everyone. Before I

say anything else, I'd like to

wish all our readers a very

happy holiday season and a
great New Year! From everyone at
Moorshead Publications, we hope that
you and your family have good health
and much happiness in 1991.

We have lots of great plans and ideas
for Electronics & Technology Today in
the new year. Some of the subjects we
plan to feature include: The History of
Electricity and Electronics, Electronics

As always, we welcome your input.
If you have any suggestions or com-
ments, please let me know. Also, if you
would like to submit an article or
project, I would really like to see it.

My goal for Electronics &
Technology Today remains unchanged.
I want it to be the best and highest
quality publication of its kind. Your
participation will greatly assist in this
endeavour.

.
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New Products

Over 20 Years in the
Science Business in
Canada

Where do you go if you want to pur-
chase a Whimhurst Static Electric
Machine, a working laser, a whitenoise
generator, a boomerang, a home
weather station or a model nuclear
power plant based on Three Mile Is-
land? Where do you go...Efstonscience.

T ——

. Efstonscience is a two-storey science
emporium containing everything you
could want in the scientific field. For
more information, contact:
Efstonscience Inc., 3350 Dufferin St.,
Toronto, Ontario M6A 3A4 Tel: (416)
787-4581-5 Fax: (416) 787-5140.
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New Concept in
Computer Boards

Toronto MicroElectronics Inc. of Mis-
sissauga is selling a new, vertically
mounted 386 computer mother board.
The TME 386DX-25/33 Passive Back-
plane CPU Board is designed to give
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the system integrator ~maximum

flexibility for system configuration.
Each model is a single-card processor
platform, providing the advantages of
full AT compatibility to a wide variety
of applications.

A high degree of reliability is
achicved using sate-of -the-art Applica-
tion Specific Integrated Circuits
(ASIC) and Surface Mount Technology
(SMT). With these design techniques,
these 386DX-25/33 CPU boards are
built to the same dimensions as the
PC/AT peripheral cards and offer high
performance in a convenient form fac-
tor.

A Six-layer, high quality, Canadian-
made PCB is used to help assure the
reliability expected in demanding in-
dustrial applications. Every single CPU
Card goes through an extensive QA
with 48-hour Dynamic Bum-In at 65°C.

For more information, contact:
Toronto MicroElectronics Inc., 1848
Bonhill Rd., Suite 1, Mississauga, On-
tario L5T 1C4, Tel: (416) 564-4833,
Fax: (416) 564-4768.
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HP Announces
Breakthrough in
Bright-Yellow LED

Technology

Mississauga, Ontario — Hewlett-Pack-
ard (Cartada) Ltd. today announced the
development of what it believes will be
the world’s brightest light-cmitting
diode (LED) lamp.

The device has a luminous efficiency
of 20 Ilumens/ampere at 590
nanometres, which is approximately 10
times greater than existing yellow LED
technologies, and is as bright as the
highest-performance red ALGaAs
(aluminum gallium arsenide) LED
devices available.

“This is a major technological
breakthrough,” said Bob Derham, dis-
trict sales manager, Components
Group. “HP’s bright-yellow devices
will open doors for new opportunities in
yellow LED applications, particularly
for automotive exterior lighting and
outdoor message panels.”

The new lamps typically have an on-
axis luminous intensity of 5 candela
when packaged in a T-1 3/4 lamp pack-
age with a half-power viewing angle of
6 degrees and driven at 20 mA.

They are fabricated from an AlinGaP
(aluminum indium gallium phosphide)
hetrostructure, which is grown on a
GaAs (gallium arsenide) substrate.

HP also will use its AlInGaP technol-
ogy to develop green and orange emit-
ters. The high-brightness yellow LEDs

are expected to be available in one year.
Circle Reader Service Card No.4

European Pull Tie Now
Available in Canada

After having gained wide acceptance in
Europe and the United States, a
reusable economic, plastic “Pull Tie” is
now available in Canada, according to
R.G. Klimpel, President of R.K. Klim-
pel International.

\‘( 2 i ;‘»m

“It tidies up electrical wires and
cords,” says Klimpel. “It’s perfect for
the arca behind computers, stereos,
videos and televisions. It wraps around
wires and has a ring on the end for easy
pulling and it can be hung from a hook
for convenient access.”

The Klimpel Klip maintains its form
and is ideal for any kind of tying. Use it
for plastic bags of ice cubes, frozen
foods and other bags which are fre-
quently opened.

The Klimpel Klip is manufactured in
West Germany and distributed in
Canada by R.K. Klimpel International.
For more information, contact: R.K.
Klimpel Intemational, 40 Lyncroft Dr.,
West Hill, Ontario MIE 1X7, Tel:
(416) 282-6380.
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Digital Recorder for
911 Calls

London, Ontario — Lanier Canada,
Inc. today introduced the Digital Dis-
patch Recorder (DDR) 2000, the first
digital network architecture approach
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to digital recording for emergency/911
communications centres.

This network approach, the only one
of its kind on the market, allows super-
visors to monitor each position from
their own console. The supervisory
console is connected to a central
processing unit that is networked to the
dispatch centre consoles. This allows
supervisors to review calls without dis-
turbing the operator who may be han-
dling a new incoming call.

Another advantage of the DDR 2000
is the Automatic Number Identification
system that automatically displays the
phone number of the incoming party in
E911 applications. This saves dis-
patchers time in searching for previous
calls.

The DDR 2000 also offers a non-dis-
torted speed control for slowing down
incoming audio without distortion.
“This is very important in dispatch
situations when incoming callers are
often taking very quickly and may be
hysterical,” said Blair Melton, National
Product Marketing Manager, Lanier
Canada. For more information, contact:
Maureen Murphy, Marketing Coor-
dinator, Lanier Canada, P.O. Box 3143,
London, Ontario N6A 4J4, Tel: (519)
668-2230 Fax: (519) 668-2338.
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New Automotive
Meters Address
Growing
Sophistication of
Automotive

Electronics Systems

Two new handheld automotive meters
introduced by Fluke Electronics
Canada Inc. help automotive service
technicians to more quickly and ac-
curately troubleshoot sophisticated
automotive electronics systems and
components. The new Fluke 86 and
Fluke 88 Automotive Meters offer a

new specified set of features most
needed by automotive technicians.
Both the Fluke 86 and Fluke 88 pro-
vide exceptional automotive meter
capabilities. They contain all the basic
meter functions including volts DC and
AC, amps DC and AC and resistance,
plus a full set of automotive features,

including RPM, Change Alert™, fre-
quency, duty cycle, and pulse width.
Also included is an Inductive RPM
pickup for measuring RPM for 4-cycle,
2-cycle and DIS waste spark engines,
and milliseconds pulse width to test on-
time of fuel injectors, idle air control
motors and electronic transmission con-
trols.

In addition, the new meters offer Min
Max™ recording which records the
minimum and maximum readings, and
averages the readings taken over a
period of time. This allows the units to
check current draw and voltage drops in
starting and charging circuits, as well as
monitoring oxygen and other sensor
voltages. The Touch-Hold® function
beeps when the meter senses a stable
reading and locks it on the display for
convenient viewing after the test leads
have been removed.

A precision analog display is stand-
ard, useful for observing oxygen sensor
voltage, sweeping throttle position sen-
sors and taking other variable readings.
A 10-megohm impedance protects sen-
sitive automotive computers.

Both the Fluke 86 and 88 are built of
rugged construction to military stand-
ards. Included with each unit is a 9V
battery (installed), carrying case,
protective holster with Flex Stand™,
and inductive pickup. A water and
grease-resistant user’s manual and a
quick reference guide are also included.
A deluxe test lead set including TL24
heat resistant test leads, TP20 needle
point probes and ACS85 alligator clips

are available on the Fluke 88. The Fluke
86 comes with TL70 probes and AC70
alligator clips. For more information,
contact: Fluke Electronics Canada Inc.,
400 Britannia Rd. E., Unit #1, Missis-
sauga, Ontario L4Z 1X9 Tcl: (416) 890-
7600, Fax: (416) 890-6866 or Tracy
Fath, Inquiry Management Systems,
3289 Lenworth Drive, Mississauga,
Ontario, 14X 2H1, Tel: (416) 629-

1379. Circle Reader Service Card No.7

PC Thermal Alarm
Warns Users When It’s
Time to Shut Down

CARP, ONTARIO, Sept. 10, 1990 —
A new computer alarm system is
providing PC users with inexpensive
insurance ‘against lost data and annoy-
ing downtime.

Called the PC Thermal Alarm, this
compact device monitors the interior
temperature of the computer and sig-
nals the user when the maximum safe
operating temperature has bcen
reached.

“Until now, PC owners had no way
of knowing what was happening inside
their computer,” explains Comprotec’s
senior pariner Bruce Taber. “They
could only assume that everything was
operating within the recommended
temperature range. The PC Thermal
Alarm takes the worry out of the un-
known.”

Excessive heat within the chassis of a
personal computer has been a problem
since PCs were first developed. Despite
cooling fans, and carefully planed ven-
tilation and air flow characteristics,
less-than-perfect aftermarket condi-
tions can result in overheating and ul-
timately computer failure.

“According to computer manufac-
turers, the maximum safe operating
temperature within a PC should not ex-
ceed 45°C,” says Taber. “However,
blocked vents, add-ons, fan failure, or
even placement near a window or a hot
air register, can result in overheating
causing thermal wipeout or component
failure.”

The PC Thermal Alarm is powcred
by one of the sparc disk drive power
cables and its efficient micro-power
design will not contribute to potential
overheating problems. When the alarm
sounds, users simply save their work
and shut down the system long before
serious problems can begin. Rectifying
the problem may be as simple as
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moving the PC to a cooler location. For
more information, contact: Bruce
Taber, Senior Partner, Comprotec
Canada, R.R. #2, Carp, Ontario, KOA
1L0, Tel: (613) 256-5437.
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MC — 52C, The Little
Controller Who Could

Innovative Devices, Inc. (IDI) has
designed the MC — 52C
Microcontroller specifically to develop
prototypes and implement limited scale
production in as short a time as pos-
sible. For many projects, its flexible ar-
chitecture will eliminate the design and
construction of specific prototypes, and
the expansion capability allows it to fill
a role as a production module as well,
This powerful tool supports personal
computers as a platform for program
development for the stand alone con-
troller or as a host for its use as a slave
Processor.

-------
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Any programs written with indusiry
standard ’51 series microcontroller as-
semblers and “C” compilers will run in
the MC —- 52C (the MC — 52B, a ver-
sion with built-in floating point BASIC
isalso available).

All the on-chip resources (1/0 ports,
3 counter-timers, UART, interrupts and
programmable counter array) are wired
to headers on the board edge. In addi-
tion, the MC — 52C had 24 digital 1/0
lines brought out to a 26 pin header.

Up to 96 Kbytes of memory can be
installed on the MC — 52C in a mix-
ture of RAM and EPROM, in any mix-
ture of 8 Kbyte and 32 Kbyte memory
parts. IDI thought it would be nice if a
first-time user could get the board run-
ning without a lot of aggravation and
anxiety. To this end, the board comes
with an 8K by 8 ram chip and is ready
to run without any further work. A
single 5 volt supply is required for the
controller and the RS-232 level
shifter/power supply. The Real Time
Clock my be used as a periodic interrupt
source, and the system may be put into
low power “sleep” mode, and then

awakened with the RTC or another ex-
ternal interrupt.

The system is expandable, and the
multiplexed address and data bus is
brought out to an expansion connector
along with read/write signals and a
decoded line for a block of memory
mapped expansion I/0.

All these features and it is only a 3 x
5 inch board! Companion cards for
prototyping and I/O expansion are
available from IDI and may be con-
nected to the main controller with a
standard ribbon cable. For more infor-
mation, contact: Innovative Devices,
Inc., 1119 Damelart Way, Brentwood
Bay, B.C. VOS 1A0 Tel: (604) 652-
5240.
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Teleglobe’s Briefcase
Satellite Telephone
Service is Out of This
World!

You’re in the Amazon setting up a
branch plant. How are you going to
keep in touch with the Head Office?
Teleglobe’s developmental briefcase
service, allows you to touch base in
Canada using Inmarsat’s mobile satel-
lite network.

Teleglobe, along with Inmarsat, is
currently testing the world’s first global
International Mobile Earth Terminal
(IMET) service using the Inmarsat
satellite network. The experimental ser-
vice will provide voice and data trans-
missions between a test group of 18
lightweight, self-contained “briefcase”
terminals and the international public
telephone network. Subscribers will be
able to use the service in North and
South America, Western Europe and
Africa,

This is the world’s most portable and
easy-lo-use satellite terminal. It takes
less than a minute to set up and weighs
only 32 Ibs, including antenna, battery
and carrying case. By simply attaching
the antenna to the back of the aluminum
briefcase and pointing toward the
nearest Inmarsat satellite, the user is
ready to place or receive calls to any
country in the world where the service
is licensed.

“The briefcase terminal represents
the next generation of cellular
telephones,” says Mark Harris, Director
of Transmission Engineering at CBS
television in the US, one of the active
supporters of the service and a test
group participant. “It will be a vital

communications link between our CBS
News headquarters and CBS personnel
in the field. We’ll get on-the-scene
coverage as well as still photos from
difficult-to-access locations.”
Teleglobe envisions that the service
will also prove useful to the news
media, diplomatic corps, disaster relief
teams, remote construction projects and
others requiring communications from
locations where public services are not
available or have been interrupted.

According to Joel Duchoeny,
Product Manager at Teleglobe: “In a
world that is constantly moving toward
more versatile communications, we
believe that the new service will open
up a whole new dimension in mobile
communications with a broad range of
possibilities.” Plans are under way to
introduce a global service to the public
by 1991-1992. “Teleglobe’s service is
two to three years ahead of everything
else,” says Joel Duchoeny. “It’s part of
our commitment to push mobile com-
munications forward.” The terminals
are being produced by Sky Wave
Electronics Ltd., of Ottawa, based on
technology developed by the Canadian
Department of Communications. For
more information, contact: Teleglobe
Canada Inc., 680 Sherbrooke St. W.,
Montreal, Quebec,

H3A 284, Tel: (514) 289-7118.
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Fluke Introduces New
Philips Logic Analyzers

Fluke Electronics Canada has intro-
duced a new Philips PM 3580 family of
easy-to-use logic analyzers (see front
cover) that users can have up and run-
ning in less than 30 minutes. Ordinary
logic analyzers can take up to eight
hours to set up and learn.

logic analyzers offers faster analysis by
reducing state and timing measure-
ments to one probe connection, one set
up to learn, and fully-integrated state
and timing triggering for a common
human interface. All measurements are
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time tagged with up to five
nanoseconds resolution.

The new PM 3580 family of logic
analyzers features a unique dual-
analyzer-per-pin architecture. This al-
lows both state data (relating to
software functioning) and timing data
(relating to hardware performance) to
be acquired simultaneously from the
system on up to 96 channels, using just
a single set of probes. Performance
specifications are 50 MHz state, up to
200 MHz timing and 2k memory per
channel.

Traditional logic analyzers, with
strictly separate state and timing
analysis sections, require dual-probing
or time-consuming successive acquisi-
tions to obtain both these types of data
from a set of signals. The difficulty of
securely attaching multiple probes
makes dual probing potentially unreli-
able while, at the same time, bringing
with it the risk of excessively loading
the target system.

Compared to traditional instrument
designs, fewer channels are needed for
digital debug. For example, a user
working on an 80286 microprocessor-
based system who wants to look at state
information and bus timing, would need
48 channels for state recording and, per-
haps, .32 channels for timing analysis,
or a total of 80 channels. With the new
PM 3580 architecture, only 48 channels
are required.

Integrated triggering and complete
time tagging are also unique to PM
3580 family architecture. On each of
the eight trigger levels, the user can
select from three timing words, plus
“Edge,” “Glitch,” and “Time out,” or up
to eight state words. On each level,
selective storage for the state record can
be set (range, state word, or a combina-
tion of state conditions).

The new PM 3580 family of instru-
ment range in price from a low of Cdn.
$5,960 excl. taxes for the PM 3580/30,
with 32 channels of 50 MHz state
recording and 32 channels of 100 MHz
timing. and 1k deep memory; to Cdn.
$16,183 excl. taxes for the PM 3585/90
model offering 96 channels of 50 MHz
state and 96 channels of 200 MHz
timing recording with 2k memory. For
more information, contact: Tracy Fath,
Inquiry Management Systems, 3289
Lenworth Drive, Mississauga, Ontario
LAX 2H1 or David Churchill, Fluke
Electronics Canada Inc., Tel: (416)
890-7600.
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Technology
Breakthrough in Fiber
Optics

Consortel
Network...One Fiber
Does it All

The forward thinking of Government
officials, an innovative phone company
(Quebec Telephone) and an open-
minded cable operator (Cogeco), has
created a major new network capability
using fiber optics and advanced tech-
nology. The network will make it pos-
sible for users to benefit from new ser-
vices, such as remote eduction, live cul-
tural programs, advanced security and
improved energy management.

Consortel, the research and develop-
ment partnership formed to bring fiber
to the home, has successfully installed a
network capable of providing video,
voice and data on one fiber. The trial
has been taking place in Rimouski
(Quebec). Robert Duchesne, Vice-
President of Marketing, Quebec
Telephone said, “The announcement
today of the third phase of the trial is
extremely promising. Quebec
Telephone sees the possibility of
providing new services to our cus-
tomers using this advanced network
capability and is excited at the new
choices that can be offered.”

Management of Consortel is now ac-
tively seeking investors to take the ad-
vanced network to market. Richard Ar-
senault, Director of Consortel, said,
“Our research teams have succeeded in
major technology breakthroughs using
fiber optics. Consortel now needs to
take this product from a very successful
trial to a fully tested market-ready net-
work.

We are confident in our ability to
make Consortel a world leader for
Canada in fiber network technology.
We are also pleased to be able to bring
the potential of export dollars and jobs
to Quebec." For more information, con-
tact: Jean-Pierre Poirier, Consortel,

1120 St Regis Blvd., Dorval, Quebec
HIP 2T5, Tel: (514) 421-5344.
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Announcing Maple™ V
for Sun Workstations

Waterloo Maple Software is now ship-
ping Maple V for SPARC™-based and
Sun™-3 families of workstations.
Maple V isa completely new version of
the powerful, interactive computer al-
gebra system used for both symbolic
and numerical computations.

This releasc features a completely
new graphical user interface and 3D
graphics. Maple V is built upon in-
dustry standards such as UNIX, the X
Window System, TCP/IP and Post-
Script. With its comprehensive library
containing over 2,000 functions for all
areas of mathematics, Maple is used
wherever accurate computation iS
needed.

“Maple is already the acknowledged
leader in computational power, speed
and accuracy. With its new features,
Maple V is the clear choice for solving
the problems of today’s engineers. Our
release for the Sun is a strategic move
because it addresses one of Maple’s
largest customer bases,” states Ron
Neumann, Chief Executive Officer.

“We are seeing increasing interest for
Maple from our customer base,” said
Van Jepson, director of worldwide
education and research marketing at
Sun Microsystems. “The combination
of SPARC and Maple provides a
powerful solution to our instruction and
research communities.”

Maple users at over 1,000 sites
worldwide rely on the system for a
variety of applications in science and
engineering. Maple can be a powerful
aid for developing sophisticated
analytical models to deal with difficult
problems. Its superior algebraic engine
and 3-D graphing capabilities allow
users to manage and visualize complex
scientific and engineering information
in new and exciting ways.

The introductory price for Maple V
for Sun is $2,495 (U.S.) Discount pric-
ing for academic institutions and site
licenscs are available. The previous
version of the software is currently run-
ning on 1500 licensed Sun workstations
across North America and Europe. For
more information, contact: Waterloo
Maple Software, 160 Columbia St., W.,
Waterloo, Ontario N2L 31.3, Tel: (519)
747-2373 Fax: (519) 747-5284. 1
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BP 265: MORE

USES OF THEMULTIMETER $71.60
This book is primarily intended as a fol-
low-up to BP239, and also should be of
value to anyone who already understands
the basics of voltage testing and simple
component testing.

BP 261: A CONCISE INTRODUCTION
TO LOTUS 1-2-3 $11.80
If you are a PC user and want to get to
grips with lotus 1-2-3, then this book will
teach you how to do just that in the

shortest and most effective way.

BP 248: TEST EQUIPMENT
CONSTRUCTION $11.80
This book describes in detail how to con-
struct some simple and inexpensive, but
extremely useful, pieces of test equipment.

BP 245: DIGITAL AUDIO
PROJECTS $11.80

This book takes a look at the basic prin-
ciples involved in converting an audio sig-
nal into digital form and then converting it
back t0 an analogue signal again. Italso
contains practical circuits for constructors
to build and experiment with.

BP 251: COMPUTER

HOBBYISTS HANDBOOK $23.80
This book provides a range of useful refer-
ence matenal in a single source so that it
can be quickly and easily located. The
subjects covered include microprocessors
and their register sets; interfacing serial,
parallel, monitor, games and Midi ports;
numbering systems; Midi codes; operating
systems and computer graphics.

BP 247: MORE ADVANCED

MIDI PROJECTS $11.80
This book includes circuits for a MIDIin-
dicator, THRU box, merge umit, code gen-
erator, pedal, programmer, channeliser
and analyser.

BP 260: A CONCISE
INTRODUCTION TO OS/2
This book is for the multitasking PC user
that wants to get the most out of their com-
puterin efficiency and productivity.

$11.80

BP 264: A CONCISE ADVANCED
USER'S GUIDETOMS-DOS  $71.80
This book is for the PC user that is looking
for ways to improve their system’s ef-
ficiency and productivity, while leaming
something new.
BP 256: AN INTRODUCTION TO
PEAKERS

LOUDSPEAK D

ENCLOSURE DESIGN $11.80
This book explores many types of
enclosures and drive units. Crossover units
are also explained, the various types, how
they work, the distortions they produce

and how to avoid them.
246: MUSICAL APPLICATIONS
OF THE ATARISTs $15.00

A wide selection of topics is covered, in-
cluding the intemal sound chip, MIDI, ap-
plications programs such as sequencing
and score writing, etc. Simple but useful
add-on projects and MIDI programming.
BP240: REMOTE CONTROL
HANDBOOK $12.00
Includes remote control systems, trans-
mission links, digital electronics, met-
hods of control, coders, decoders, etc.

BP111: AUDIO $14.00
Offers a wide range of material is covered
from analysis of the sound wave, mech-
anism of heaning, acoustics, microphones
and loudspeakers, amplifiers, and mag-

netic disc recording.
BP239: GETTING THE MOST FROM
YOUR MULTIMETER $9.00

This book is aimed at beginners and those
of limited experience of electronics. Using
the simple component and circuit testing
techniques in this book the reader should
be able to confidently tackle servicing of
most electronic projects.

BP53: PRACTICAL ELECTRONIC
CALCULATIONS AND

FORMULAE $11.75
A book that bridges the gap between com-
plicated tcchma& theory and the "cut and
try" method. A good reference book.

BP174: MORE ADVANCED ELEC-
TRONIC MUSIC PROJECTS  $72.00
Complementing Book PB74, "Electronic
Music Projects”, BP174 provides projects,
such as a flanger, a phaser, mini-chorus
and ring modulators, percussion synths,
etc. Each project has an Introduction cir-
cnit diagram and constructional notes.

BP113: 30 SOLDERL ESS BREAD-
BOARD PROJECTS-BOOK 2 $9.00
R.A. Penfold
A companion to BP107. Describes a
variety of pm&cls that can be built on
flu g-in breadboards using CMOS logic
C’s. Each project contains a schem-
atics, parts list and operational notes.

BP150: AN INTRO TO PROGRAM-
MING THE SINCLAIR QL $7.80
Helps the reader make the best use of
the Sinclair QL’s almost unlimited
range of features. Complements the
manufacturer’s handbook.

BP192: MORE ADVANCED POWER
SUPPLY PROJECTS $8.00
Robert Penfold.

A companion to BP76, this book covers
switched mode supplies, precision
regulators, tracking regulators, computer-
controlled supplies, etc.

BP222: SOLID STATE SHORT WIVE
RECEIVER FOR BEGINNERS  $7.80
R.A. Penfold

In this book, R.A. Penfold has designed
and developed several modem solid state
short wave receiver circuits that will give

a fairly high level of performance, despite
the fact that they use only relatively few
and inexpensive components.

BP197: INTRODUCTION TO

THE AMSTRAD PCs $20.00

The Amstrad PC is an MS- DOS com-
puter for general and business use. This
book explains all you need to know to
start computing.

BP48: ELECTRONIC PROJECTS
FOR BEGINNERS $7.80
F.G. Rayer, T. Eng. (CEl), Assoc.lERE
In this book, the newcomer to clec-
tronics will find a wide range of easily
made grojects. Also, there are a con-
siderable number of actual components
and wiring layouts, to aid the beginner.

BP135: SECRETS OF THE
COMMODORE 64 $5.85
This book is intended as a beginner’s
guide to the Commodore 64.

BP155; INTERNATIONAL RADIO
STATIONS GUIDE

An invaluable aid in helping all those
who have a radio receiver to obtain the
maximum entertainment value and en-
joyment from their sets.

BP130: MICRO INTERFACING
CIRCUITS — BOOK 1

Aimed at those who have some pre-
vious knowledge of electronics, but not
necessarily an extensive one, the basis
of the book is to help the individual un-
derstand the principles of interfacing
circuits to microprocessor equipment.

BP131: MICRO INTERFACING
CIRCUITS — BOOK 2 $9.00
Intended to carry on from Book 1, this
book deals with practical applications be-
ond the parallel and serial interface.

‘Real world" interfacing such as sound

and speech generators, lemperature, opti-
cal sensors, and motor controls are dis-
cussed using practical circuit descriptions.

BP51: ELECTRONIC MUSIC AND
CREATIVE TAPE RECORDING $5.85
This book sets out to show how Electronic
Music can be made at home with the
simplest and most inexpensive equipment.
BP74: ELECTRONIC MUSIC
PROJECTS

R.A. Penfold

Although one of the more recent
branches of amateur electronics, elec-
tronic music has now become extreme-
ly popular. The purpose of this book is
to provide the constructor with a num-
ber of practical circuits for the less
complex items of electronic music
equipment, including such things as a
Fuxx Box, Waa-Waa Pedal, Sustain
Unit, Reverberation and Phaser Units,
Tremelo Generator, etc.

BP110: HOW TO GET YOUR
ELECTRONIC PROJECTS
WORKING

$7.80
R.A. Penfold
‘We have all built circuits from magazines
and books only to find that they did not
work correctly, or at all, when first
switched on. This book will help the
reader overcome these problems by in-
dicating how and where to start looking
formany of the common faults that can
occur when building up projects.

BP86: AN INTRODUCTION TO
BASIC PROGRAMMING
TECHNIQUES $5.85
This book is based on the author’s own ex-
Eerienoe in Jeaming BASIC and also in
elping others, mostly beginners to pro-
gramming, to understand the language.
BP234: TRANSISTOR
SELECTOR GUIDE $15.00
Listings of British, European and eastem
transistor characteristics make it easy to
find replacements by part number or by
specifications. Devices are also
by voltage, current, power, etc., includes
surface-mount conversions.
BP233: ELECTRONIC HOBBYIST
HANDBOOK $15.00
A single source of easily located infor-
mation: colour codes, pinouts, basic cir-
cuits, symbols, etc.

BP101: HOW TO IDENTIFY
UNMARKED IC's $1.95
An unusual and fascinating chart thatis
highly recommended to all those inter-
ested in electronics and which will hope-
fully pay for itself many times over,
enabling the rEader to use IC’s that might
otherwise have been scrapped.

BP121: HOW TO DESIGN AND
MAKE YOUR OWN PCBs $5.85
The purpose of this book is to familiarize
the reader with both simple and more
sophisticated methods of producing
printed circuit boards. The book em-
phasizes the practical aspects of printed
circuit board designs and construction.
BP125: 25 SIMPLE AMATEUR

BAND AERIALS

This book describes how to build 25
amateur band aerials. The designs start
with the simple dg)ole and proceed to
beam, triangle and even a mini-thombic.
BP180: ELECTRONIC CIRCUITS
FOR THE COMPUTER CONTROL
OF MODEL RAILWAYS $9.00
Shows how home computers can easily be
applied 1o the control of model mlroagls
and other quite sophisticated control. A
variety of projects are discussed as well as
circuits for train position sensing, signal
and electric points control, etc.

BP100: ANINTRODUCTION

TO VIDEO 2
This book is for the person who has just,
oris about to buy or rent video equipment
but is"nt sure what it’s all about.

$10.00



BP78: PRACTICAL COMPUTER
EXPERIMENTS $5.25
The aim of this book is 10 enable the read-
er to simply and inexpensively construct
and examine the operation of a manber of
basic computer circuit clernents and it is
hoped gain a fuller understanding of how
the mystenious computer “chip” works.
BP185: ELECTRONIC SYNTHESIZER
CONSTRUCTION $9.00
With this book a relative beginner should
be able to build, with a minumum of dif-
ficulty and at a reasonably low cost, a
worthwhile monophonic synthesizer and
also leam a great deal about electronic
music synthesis in the process.

BP115: THE PRE-

COMPUTER BOOK $5.85
Aimed at the absolute beginner with no
knowledge of computing, this entircly
non-technical discussion of computer
bits and picces and programming is
wrilten mainly for those who do not
possess a microcomputer but either in-
lend to one day own one or simply

wish to know something about them.

BP92: ELECTRONICS SIMPLIFIED -
CRYSTAL SET CONSTRUCTIONS5.25
‘This is a book writien especially for
those who wish 10 participate in the in-
tricacies of clectronics.

BP72: A MICROPROCESSOR
PRIMER $5.25
In an attempt to give painless approach 10
computing, this incxpensive book will

start by designing a simple computer and
then the shortcomings of this simple
machine will be discussed and the reader

is shown how these can be overcome. In-
cludes a glossary of microprocessor tenms.
BP42: 50 SIMPLE LED.
CIRCUITS $5.85
Contains S50 interesting and uscful cir-
cuits and applications, covering many
different branches of electronics, using
one of the most inexpensive and freely
available components.

BP85: INTERNATIONAL TRANSIS-
TOR EQUIVALENTSGUIDE ~ $9.00
‘This book is designed to help the user
find possible substitutes for a popular
user-oriented selection of modem tran-
sistors and includes devices produced
by over 100 manufaciurers.

BP140: DIGITAL IC EQUIVALENTS
AND PIN CONNECTIONS $15.00
Shows equivalents and pin connections of
a lar uscr- oniented selection of Digi-

Integrated Circuits. Includes Furopean,
American and Japanese devices.

BP136: SIMPLE INDOOR AND
WINDOW AERIALS $7.00
Pcople living in apartments who would
¢ 10 improve shortwave listening can
benefit from these instructions on op-
umizing the indoor aerial.
BP156: AN INTRODUCTION TO
QL MACHINE CODE - $10.00
‘The powerful sinclair QL microcomputer
has some outstanding capabilitics in erms
of its intemal structure. With a 32-bit ar-
chitecture, the QL. has a large address
range, advanced instructions which in-
clude multiplication and division. These
features give the budding machine code
programmer a good start at advanced
programming methods. This book as-
sumes no previous knowledge of either
the 68008 or machine code programming.

P59: SECOND BOOK OF CMOS IC
gROJECTS $7.80

This book carries on from its predecessor
and provides a further selection of useful
circuits, mainly of a simple nature. The

book is well within the capabilitics of the
beginner and more advanced constructor.

BP258 LEARNING TO
PROGRAMINC $19.00
“This book is a guide to C progrumming.

C statements are introduced and explamed
with the help of simple, but completely
working prograns.

BP141: LINEAR IC EQUIVALENTS
AND PIN CONNECTIONS $23.80

. Adrian Michaels

lind equivalents and cross-references for
both popular and umisual ntegrated ar-
cuits. Shows details of funcuions, manufic-
turer, country of ongin, pimouts, c1c...
includes Natonal, Motorola, 1'airchild,

| lams’, Intersil, Philips, ADC, AMD,

BP7: RADIO AND ELECTRONICS
COLOUR CODE AND DATA

CHART $3.00

Opens out 1o Wall Chan approximately
584 X 457mm. Inchides many Radio &
Llectronics Colour Codes in use in
UK, USA, Lurope and Japan. Covers
Resistors, Capacitors, ‘T'ransfonners,
Iield Cotls, Fuses, Battery Leads, ete.
BP225: A PRACTICAL INTRODUC-
TION TO DIGITAL ICs $7.00
‘This book deals mainty with T°T1. type
chips such as the 7400 series. Simple pro
jeets and a compilete practical construction
of a Logic 'l'est Circutt Set are included as
well as details for a more complicated
Digitat Counter Fimer project.
BP147: AN INTRODUCTION TO
6502 MACHINE CODE $10.00
‘The popular 6502 microprocessor is used
in many home computers; this is a guide
10 beginning assermbly language.
BP83: HOW TO USE OP-AMPS$771.80
EA. Parr
A designer’s guide covering several op-
anps, serving as a source book of circuts
and a reference book for design caleula-
tions. ‘The approach has been made a non-
mathematical as possible.
OF ELECTRONICS
SERIES$11.80 EACH
OR ALL 5 BOOKS FOR $44.00
F.A. Wilson, CGILA, C.Eng,
Although written for readers with nomore,
than ordinary arithmetical skills, the use of
mathematics is not avoided, and all the
math required is taught as the reader
progresses. [ach book is a complete
treatise of a panicular branch of the sub-
jeet and therefore, can be used on its own
with one proviso, that the later books do
not duplicate matenal from their predeces
sors, thus a working knowledge of the sub-
jeets covered by the earlier books is as-
sumed.

BP62: BOOK 1. ‘This book contains all
the fundamental theory necessary 10 lead
10 a [ull understanding of the simple clec-
tronic cireuit and its main components.
BP63: BOOK 2. This book continucs
with altemating current theory without
which there can be no comprehension of
speech, music, radio, television or even
the electricity utilitics.

BP64: BOOK 3. Follows on scmicon-
ductor technology, leading up to transis-
tors and integrated circuits.
BP77:BOOK 4. A complete descripion
of the intemal workings of microprocessor.

BP89: BOOK 5. A book covering the

whole communication scene,

BP194: MODERN OPTO DEVICE
PROJECTS

This book provides a number of practical
designs for beginners and experienced
project builders. These projects utilize a
rangc of modem opto-electric devices, in-
cluding such things as fibre optics, ultra-
bright LEDs and passive IR detectors.

BP37: 50 PROJECTS USING
RELAYS, SCR's & TRIACS $7.80
F.G. Rayer, T. Eng., (CHl), Assoc.IERE.
Relays, bi-directional triodes (TRIACs),
and silicon controlled rectifiers (SCRSs),
have a wide range of applications in elec-
uonics today. This book gives practical
working circuits which should present the
minimumn of difficulty for the enthusiast..
In most of the circuits there is a wide lati-
tude in component values and types, al-
lowing casy modification and adaptation.
BP84: DIGITAL IC PROJECTS $7.580
F.G. Rayer, T. En%.ostl), Assoc.lERE.
‘This contains simple and more
advanced projects for the reader develop-
ing a knowledgc of the workings of digital
arcuits. To help the neweomer 1o the
hobby the author has included a number

of board layouts and winng diagrams.
BP95: MODEL RAILWAY
PROJECTS $7.80
{dectronic projects for model raitways arc
fairly recent and have made possible an
amazing degree of realism. ‘The projects
oovered included conwrollers, signals and
sound effects: stripboard layouts arc
provided for cach project.

BP144: FURTHER PRACTICAL
ELECTRONICS CALCULATIONS
AND FORMULAE $15.00
"This book covers many aspects of elec-
tronics where a knowledge and familiarity
of the appropriate fonmulae is essential for
a fuller understanding of the subject. An
cssential addion 1o SIC library of all those
nterested in electronics.

BP44:IC 555 PROJECTS $10.00
EA. Pamr, B.Sx., C. Eng., MLEE

ivery so often a device appears that is
so uselul that one wonders how life
went on before it. The 555 timer is

such a device included in this book are
Basic and General Circuits, Motor Car
and Model Ratlway Circuits, Alarms
and Noise Makers as well as a section
on the 556, 558 and 559 timers.

BP94: ELECTRONIC PROJECTS
FOR CARS AND BOATS $7.80
R.A. Penfold

Projects, liftcen in all, which use 2 12V
supply arc the basis of this book. Included
are projects on Windscreen Wiper Con-
trol, Courtesy Light Delay, Battes

Monitor, Cassciic Power Supply, Lights
Timer, Vehicle Immobiliser, Gas and
Smoke Alamm, and more.

BP49: POPULAR ELECTRONIC
PROJECTS by R. A. Penfold  $70.00
Includes a collection of the most popu-
lar types of circuits and projects which
will provide a number I)chsigns 10 in-
terest most electronics constructors.

‘The projects cover a wide range and

are divided into four basic types. Radio
Projects, Audio Projects, Houschold
Projects and Test Equipment.

BPI3: MINFMATRIX BOARD
PROJECTS by R. A.Penfold  $7.60
‘T'wenty uscful projects which can all be
built on a 24 X 10 hole matrix board with

per strips. Includes Door-buzzer, Low-
vohage Alarm, AM Radio, signal Gener-
ator, Projector imer, Guitar [leadphone
Amp. and more.

BP103: MULTI-CIRCUIT BOARD
PROJECTSbyR.A.Penfold  $7.80
This book allows the reader to build 21
fairly simple clectronic projects, all of
which may be constructed on the same
printed circuit board. Wherever possible,
the same components have been used in
cachrdesign so that with a relatively small
number of components and hence low
cost, it ispogsib e 10 make any one of the

rojects or by re-using the components
gncﬁ’c C.B. all of the projects.

BP98: POPULAR ELECTRONIC
CIRCUITS, BOOK 2 $9.00
R.A. Penfold

70 plus circuits based on modem compon-
ents aimed at those with some experience.

BP127: HOW TO DESIGN
ELECTRONIC PROJECTS $9.00
Although information on stand circuits
blocks 1s available, there is less informa-
tion on combining these circuit parts
together. This title does just that. Practical
cxamples arc used and each is analysed to
show what each does and how to apply
this 10 other designs.

BP195: AN INTRODUCTION TO
SATELLITE TELEVISION $15.00
[or the absolute beginner or anyone think-
ing about purchasing a satellite TV sys-
tem, the story is told as simply as such a
complex one can be.

BP106: MODERN OP-AMP
PROJECTS by R.A. Penfold ~ $7.80
[Features a wide range of constructional
projects which make use of op-amps in-
cluding low-noise, low distortion, ultra-
high input impedance, high slew-rate and
high output current types.
BP107: 30 SOLDERLESS BREAD-
BOARD PROJECTS - BOOK 1  $9.00
R.A. Penfold
A "Solderless Breadboard” is simply a
special board on which electronic circuits
can be built and tested. The components
used are just plugged in and unplugged as
desired. ‘The 30 projects in this book have
been designed 10 be built on a " Verobloc"
breadboard. Wherever possible the com-
ponents used are common to several
E::ojccts, hence with only a modest num-
rof components il is possible to build,
in tum, every project shown.
BP122: AUDIO AMPLIFIER
CONSTRUCTION $6.75
A wide circuits is given, from low
noise microphorie and tape head
qrcamps 10 a 100W MOSFET ‘l)rgc.
‘here is also the circuit for 12V bridge
amp giving 18W. Gircuit board or strip-
board layout are included. Most of the
circuits are well within the capabilities
of even those with limited experience.

BP179: ELECTRONIC CIRCUITS
FOR THE COMPUTER CONTROL
BOTS $12.00
‘['he main stumbling block for most would-
be robot builders is the clectronics to inter-
face the computer 1o the motors, and the
sensors which provide feedback from the
10bot 1o the computer. The purpose of this
book is 1o explain and provide some rela-
tively simple clectronic circuits which
bridge the gap.
BP108: INTERNATIONALDIODE
EQUIVALENTS GUIDE $7.00
Cross-references European, American
and Japanese diode part numbers. Be-
sides rectifier diodes, it includes
Zeners, LEDs, Diacs, Triacs, SCRs,
OCls, photodiodes, and display diodes.

BP118: PRACTICAL ELECTRONIC
BUILDING BLOCKS — BOOK 2 $7.60
R.A. Penfold

This sequel 1o BP117 is written 10 help
the rcader create and experiment with
his own circuits by combining standard
type circuit building blocks. Circuits
concemned with generating signals
were covered in 'hook I, liis one deals
with processing signals.
BABANI BOOKS EXCLUSIVELY
AVAILABLE !N CANADA FROM
MOORSHEAD PUBLICATIONS.
ORDER YOUR SELECTIONS
BY TELEPHONE: (416) 445-5600
OR FAX: 416-445-8149 OR WRITE
TO US AT 1300 DCN MILLS ROAD.
NORTH YORK, ONTARIO M3B M8
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FEATURE

Basic Electrici
#8

everal months (and quite a few

bad jokes) ago, we set out to

overview the basics of

electricity: we started out by
looking at electrically charged particles
and their fields, electromotive force,
work and energy, resistance, current
and Ohm’s Law. Once we had some of
the terminology figured out we looked
at examples of electric circuits, some
components and how to determine their
values, and how voltages and currents
behave in series and parallel circuits.
We discussed meters and how they af-
fect the circuit being measured; voltage
and current sources and then checked
out altemmating voltage and current. An
overview of oscilloscopes came next.
The last few articles were mainly con-
cemed with capacitors, magnetics and
inductors.

This will be the last segment in this
particular series. We are going to con-
tinue on with capacitors and inductors
together in AC circuits and show you
how basic filters are made using the
characteristics of these components.

If you remember from previous ar-
ticles, while capacitors and inductors do
not dissipate power, they do store and
release energy. In AC circuits this char-
acteristic shows up as reactance which
docs limit the current in a given circuit,
even though it does not consume power
as resistance does. We know that
capacitors and inductors shift the phase
of the AC voltage with respect to the
current and that in inductive circuits
voltage leads current by 90° while in
capacitive circuits voltage lags current
by 90°. In circuits which have a com-

Electronics & Technology Today

by Ron C. Johnson

bination of resistance, inductance and
capacitance the relationship between
current and voltage can only be
predicted by vectorially adding the
three impedances.

In the last segment we also discussed
the fact that capacitive and inductive
reactances are frequency dependant—
that inductive reactance increases with
frequency while capacitive reactance
decreases with frequency. These two
frequency response characteristics are
fundamentally what we use to obtain
filters.

R

Hz
0, frequency
DC {log scale)

Figure 1. Frequency Vs R, X,
and X

Let’s take a look at the frequency
response curves shown in Figure 1. As
you can see the straight line labelled R
for resistance does not change with fre-
quency. Xc, which is capacitive reac-
tance, decreases as frequency increases.
X1, which is inductive reactance, in-
creases as frequency increases. (Note
that because frequency is graphed on a
logarithmic scale the responses are
curved even though the relationships
are directly proportional.) The three
clements shown, R, Xc, and X1, com-
bined in various proportions and ap-

plied to a couple of basic circuits, are
used to create most frequency depen-
dant and filter circuits. These circuits
are called resonant circuits because
they resonate at a particular frequency
in much the same way that a tuning fork
resonates or oscillates at only one fre-
quency.

SERIES RESONANCE

Figure 2 shows a series circuit similar to
one we saw in our last segment. It con-
sists of a variable frequency AC voltage
source, an inductor, a capacitor and a
resistor. As we have already mentioned,
the individual impedances of the
devices, (impedance can mean reac-
tance or resistance, usually a combina-
tion thereof), are as shown in Figure 1.
What happens to the overall frequency
response of the circuit with all three
combined?

Reactance incresses as
x‘ R
(L
5,

T Tow Impedance

AC Z, =R - X X: 3]
vau;@ At resonance Xy oquals X obw | C <] Reactanse decrewses a5
Source being 180 cut of phase taey frequency inereases

cancel 0 Z1 8 mewrum and -
ecuss R Ne = UHIC)
e == W Y

R
— A

Resisance conttant
regordless of frequency

Figure 2. A Series Resonant circuit

7

We said in the last segment that volt-
age leads current in the inductor and
vice versa in the capacitor and the resis-
tor just limits the current the same at all
frequencies. We also said that ultimate-
ly the level of current and its phase shift
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with respect to the input voltage was
determined by a combination of all the
components and could only really be
determined using vector algebra.

So the frequency response is really a
graphical representation of that current
with respect to frequency. If we calcu-
lated the current flowing in the circuit
for each value of the source frequency
we would have the overall frequency
response curve. Another way of looking
at it would be to take the resistance,
capacitive reactance and inductive
reactance, (in other words, the total im-
pedance) of the circuit at each frequen-
cy, and use it to find the total current,
and then graph the frequency response.

So what is it in the case of a series
circuit like in Figure 27

At low frequencies capacitive reac-
tance is very high, while inductive reac-
tance is low and resistance is a constant
value. Because Xc is high very little
current flows. As the frequency of the
source is increased capacitive reactance
decreases, as can be seen from Figure 1,
and while inductive reactance in-
creases, it is still at a fairly low value a
the middle of the graph. At high fre-
quencies X is very low but at that point
XL is high so the total impedance is
again very highand current flow is min-
imal. At about the middle the graph Xc
and XL are equal, but keep in mind that
we have said that inductive and capaci-
tive reactances have a phase shift at-
tached to them: capacitive reactance is
-90° while inductive reactance is +90°
which makes them 180° out of phase.
Because they must be added vectorial-
ly, they cancel each other out, and at
that point, which is called resonance,
the reactive component is zero, leaving
only the resistance to limit the current in

BT

Resistive only B

f1F {Rmm.]
frequency

Figure 3. Series Resonant

response

Hz

(Io} scale)

the circuit. See Figure 3. Naturally the
opposition to current flow at this point
is at a minimum and so current is max-

imum at resonance. In addition, there is
no phase shift between the voltage
source and the circuit current because

the reactive components have cancelled

each other out.

PARALLEL
RESONANCE

A series circuit is only one basic con-
figuration in which you will see
resonant circuits. The other main cir-
cuit, as we have seen in past segments,

Reactance incressss as s ——
fiogquency mcreases Toml Impedance
2o =R+ X -Ke
Below resonance X s low;

i Above rsiorame Xgis 1w
At resonance 2y s mac
A Y T

AC ™~
g ,\5 R - 5 ;
;;{C é"\ eCUSCY INCTEAIes

Xe = A2C)

)

Resistaxce congan:
tegardless of frequerey

Figure 4. A Parallel Resonant circuit

is the parallel circuit. Figure 4 shows a
parallel resonant circuit in which the
resistance, inductance and capacitance
are connected in parallel with, in this
case, a variable frequency current
source. In this circuit the individual
components behave in exactly the same
way as before, but because they are in
parallel we obtain a different result.

Resistive only

SN 2
R
3 - T Hz
ue:
DC Resonant (r]gg scr:fZ)
frequency

Figure 5. Parallel Resonant
response

As is shown in Figure 5, at low fre-
quencies XL is low and Xc is high. If we
measure the voltage across the parallel
circuit, because XL is low, the overall
impedance of the three components in
parallel is low and the voltage will be
low. At high frequencies the opposite is
true: X1 is high but X is low so, again
the paralle] impedance is low and the
voltage across the circuit is low. At
some point in the middle, however,
where X¢ equals XL (and they are 180°
out of phase) the reactive components

again cancel each other out leaving only
the resistive component. At this point
the overall impedance of the circuit
(which is R only) will be at its maxi-
mum and therefore the voltage across it
will be maximum.

So for a series resonant circuit, at the
resonant frequency, the circuit im-
pedance is low and current flow is max-
imum. For a parallel resonant circuit, at
the resonant frequency, the circuit im-
pedance is maximum and the voltage
output is maximum. For both types of
circuit, at rcsonance the capacitive and
inductive reactive components are
equal and 180° out of phase and there-
fore cancel each other out making the
circuit purely resistive and the phase
shift in the circuit is zero. The actual
frequency of resonance is determined
by the values of the capacitive and in-
ductive components.

QUALITY FACTOR

We said that the resonant frequency
was a function of what inductive and
capacitive component values were
chosen. What about the resistor shown
in the resonant circuits? What effect
does it have on the frequency response
curve?

While the resistance does not affect
the centre frequency of the resonant
response it does have an effect on what
is called “quality factor.” Quality factor
is a number which indicates how selec-

fr BW{]
1
|
I | | (8W>
T >
I/ 1
| g}
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L 1 %
0 (n:quenzcy
DC (log s<ale)

Figure 6. Three different
quality factors

tive the circuit is. Figure 6 shows three
different resonant responses superim-
posed on each other, all centred on the
same frequency but with different
quality factors. In order to determine
the bandwidth (range of frequencies
passed) of the circuit we use what are
called the half-power points on the
response curve. Half-power points arc
the point on the curve where the
amplitude of the frequency at that point
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would deliver half as much power to a
load as the centre frequency would. If
you work it out mathematically you
would find that half-power corresponds
to .707 times the peak voltage or cur-
rent. These points are shown on the
graph for each response curve. You can
see that as the quality factor increases
(highest response) the half-power
points become closer together. This
causes the bandwidth of the frequencies
passed by the circuit to become smaller
or more selective. Generally we con-
sider more selective filter circuits to be
more desirable because we have better
control over a small band of frequen-
cies. Quality factor applies to both
series and parallel resonant circuits.

The question now becomes: how
does all of this apply to circuits we may
work with as hobbyists or beginners in
electronics? The important thing here is
to understand in a qualitative way why
capacitors, resistors and inductors are
put together in certain combinations to
create circuits which are frequency
dependant. At various times in this
magazine and other sources you will
see filter circuits which are used for
various purposes.

Bandpass filters are one kind of fre-
quencies dependant circuit that we have
already looked at. They pass a certain
range of frequencies while blocking out
all others. Bandpass filters are the main
type of filter used in radio and
television receivers and by changing
the values of capacitance and induc-
tance we can tune in particular channels

or stations which broadcast at a known
frequency while rejecting all the others.
While the circuits employed to maxi-
mise the quality factor and other filter
requirements can become complex, the
basic circuit concepts are the same as
we have discussed.

We can also build high pass or low
pass filters by leaving out either the
capacilor or inductor and increasing the
gain of the circuit using amplification.
An example of a high pass filter would
be the rumble filter on your stereo. It
attenuates the low frequencies while
passing everything above that point.
Low pass filters do the opposite and
attenuate the highs. Bass and treble and
simple tone controls are sometimes just
high and low pass filters.

Banks of filters in a graphic equalizer
allow us to cut or boost specific ranges
of filters to taylor a sound system to the
room response. The smoothing
capacitors in DC power supplies are
really just low pass filters, designed to
attenuate all frequencies above DC.

Well, that about wraps it up for this
area of basic electricity. That is not to
say that we have covered everything to
the depth that we could have but, as we
set out to do, we have overviewed the
subject in a qualitative way. If you want
to dig deeper into the mathematics be-
hind this stuff you would do well to take
an evening class at a technical school or
community college.

Let’s just step back from all of this
and consider what it has all been about.
Some of you are probably saying, “This

has been an eight part series and we still
haven’t talked about semiconductors,
integrated circuits or any of that good
stuff.” That is true but having
familiarized yourself with the basics,
you will find that this stuff will support
the more advanced information and you
will understand it betier.

For instance: Knowing the difference
between a voltage source and a current
source, what their individual charac-
teristics are, the practical considcra-
tions of internal resistance and maxi-
mum power transfer helps you o under-
stand why DC power supplies are
designed the way they are, input and
output impedance in audio amplifiers,
speaker loading, how batteries work
and why they behave the way they do
when they are partially discharged.
Series and parallel networks are used
continuously in transistor circuits,
speaker combinations, digital circuits
and lots of other areas. Capacitance and
inductance is used, again, in power sup-
plies, timing circuits and filters. Mag-
netism is used in tape recorders, relays,
televisions and industrial electronics.

So where do we go from here?

In subsequent issues I'll be starting a
series on semiconductors, considering
the theory, some practical applications,
and the minimum amount of math re-
quired to enable you to design your own
basic circuits. To make things a little
more interesting I'll give you some
simple circuits to set up on a breadboard
So you can see for yourself how they
work. (3
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Vectors are one of the more mysterious elements of PC
architecture, and one that most programmers happily leave
alone. There are, however, anumber of fairly risk-free
applications of vectors and the mutation thereof under C.

own at the very bottom of
memory in the dungeon of
every PC there lives the vee-
tor table. It’s a typical dun-
geon dweller, dark and brooking, full of
menace... unfathomable. If you venture
down to low memory without all the
right spells it will probably bring the
whole castle down on top of you.

The low memory vector table of a PC
is a list of addresses of important basic
functions in your computer. This in-
cludes things like the BIOS code that
decodes your keyboard, the DOS INT
21H handier that handles files and
memory allocation, hardware serial
port handlers and the code that tells you
there has just been a memory parity
error and all your work for the past six
hours has been lost.

The mechanism of the interrupt vec-
tor table is intimately tied up with that
of the 8086 series processors that drive
PCs. When the processor executes an
INT instruction, what it actually does is
to make a sort of indirect far call to
where the appropriate entry in the inter-
rupt vector table points.

by Steve Rimmer

As a far call requires two words to
address it... four bytes... the processor
would find the entry for INT 21H by
multiplying 33... that’s 21H in
decimal... by four and leaping to the
address pointed to by the two words at
0000:0084H.

All of this seems very low level, and
probably should not concern programs
written in higher level languages such
as C. However, being able to success-
fully meddle with interrupt vectors can
be exceedingly useful. You can get
around many of the nastier omissions
and holes in the architecture of your
system, as well as tapping a few hitherto
untapped resources.

No tricks, exercise or unpleasant
machine language are required.

Crashing Out

If you hold down the control key and hit
the break key while a program is run-
ning, the BIOS of your computer will
print “*C” on your screen and issue an
INT 23H instruction. The vector for this
interrupt normally points back into
DOS, which will terminate the program

in question and retum you to the com-
mand line.

There are all sorts of instances in
which you may not wish to have this
facility available to the users of your
programs. For one thing, it’s not all that
professional to have your programs
crash back to DOS just because some-
onehits the wrong combination of keys.
In addition, if your program uses ex-
tended or expanded memory, crashing
out like this may leave some memory
handles dangling and blocks of extra
memory unrecoverable until you reboot
your machine.

The way to get around this problem is
to replace the normal vector for INT
23H with one that points to code that
you’ve written. Turbo C has adedicated
function for this, called ctribrk.

Here’s a typical replacement control
break handler.

int myBreak (void)

{
gotoxy (1,1);
printf (“Leave the control
break key alone”) ;
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return(l) ;
}

We would replace the default control
break handler with this one as follows.

int myBreak () ;
ctrlbrk (myBreak) ;

There are a number of fiddly details to
consider in this process. The first is that
the value returned by myBreak is im-
portant. If it returns zero, your program
will do whatever is in your control
break handler and then return to DOS.
If it returns a non-zero value, your pro-
gram will resume where it was when the
control break key was belted.

Unfortunately, redirecting the con-
trol break vector doesn’t stop DOS
from printing “~C” wherever the cursor
happens to be when control break is hit.
If you’re writing a program with a for-
matted screen you probably won’t want
the default system cursor anyway. You
can get rid of it with this function.

hideCursor ()

{
union REGS r;

r.x.ax=0x0£00;
int86(0x10, &r, &) ;

r.x.ax=0x0200;

r.x.dx=0x1a00;

int86 (0x10, &r, &) ;

}

This simply sets the cursor onto the
line directly below the last line of your
screen and keeps it there. If DOS
decides to print “AC,” it will go un-
detected. Unfortunately, so will any-
thing else your system decides to print.

In most cases, it’s very important that
you not alter interrupt vectors and leave
them altered when you leave a program.
This could result in an interrupt which
happens after your program has ter-
minated causing the processor to leap
into the middle of a word processing
document, for example, and trying to
execute the text of your monthly report.

In the case of the control break vector
this is not actually a problem... the
original vector will be restored for you
when your program returns to DOS.
We’ll look at how to capture and restore
other vectors momentarily.

Abort, Retry,
Disintegrate

One of the most difficult things to trap
for in a complicated program is a user
attempting to access a floppy disk
which is still in its sleeve five inches
immediately to the right of the disk
drive it’s supposed to be in. The usual
result of trying to do this is to have DOS
tell you that things are not working out,
and ask you if you’d like to abort, retry
and so on.

If you select “abort,” you’ll return to
DOS.

If a disk drive runs into trouble ac-
cessing a disk, it complains about it by
throwing interrupt 24H. This is usually
hooked to the code that prints the
“abort, retry, ignore” message. How-
ever, as with all interrupt vectors, you
can redirect it to something which is a
bit less catastrophic.

The ideal situation would be to test
the drive you wish to access before you
£o to do so. If it’s door is open, you
could prompt the user of your program
to put adisk in it... rudely, if you're of a
mind to.

This process is a bit more involved
than the control break handler is be-
cause while Turbo C does have the
functions to do it, it isn’t all that helpful
in showing you how to use them.

To begin with, you cannot leave the
INT 24H vector dangling when you
aren’t specifically testing for an open
drive... it should always point to the
DOS INT 24H handler when you don’t
have a specific interest in its activities.
As such, when you want to test for the
status of a drive, you must fetch the old
vector and store it somewhere, do what
you want to do and then restore the
original vector before you move on to
better things.

Having saved the old vector, you can
point the INT 24H vector to a safe bit of
code which need not print anything
nasty to the screen.

Here’s the code to test a potential
disk drive before you go to actually
access it. The argument passed to it is
the number of the drive you want to
test... zero for drive A, one for drive B
and so on. What it actually does is to
shanghai the INT 24H vector to point to
our own handler, which in turn will set
the value of diskErr accordingly if a
disk error transpires.

It will return zero if the drive is acces-
sible.

Having set everything up, the func-
tion forces a drive access by atiempting
to open a file on the test drive. Itdoesn’t
actually matter whether the file exists or
not.

You will notice that rather exotic
looking declaration for oldHardErr.
This is how you would creale a pointer
to an interrupt vector. It will turn up
again.

int diskErr;
char linebuf [81] ;

testDisk (n)
int n;
{
void interrupt
(*oldHarderr) () ;
FILE *fp; '
charb[32];

oldHarderr=getvect (0x24) ;
harderr (diskErrorHandler) ;
diskErr=0;

getcwd (linebuf, 80) ;
sprintf (b, "$c:\\TEMP .DAT",
n+’A") ;

if ((fp=fopen (b, "r")) !'=
NULL) fclose (fp) ;
setvect (0x24, oldHarderr) ;
return (diskErr) ;

}

#pragma warn -par
int
diskErrorHandler (errval, ax,
bp, si)
int errval, ax,bp,si;
{
if (ax >=0) {
diskErr=1;
restoreDir (linebuf) ;
}
hardretn (2) ;

restoreDir (s)
char *s;
{
strupr (s) ;
if (isalpha(s[0]) &&
SiN)SS S
setdisk (s[0]-"A") ;
chdir(s);
}
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A Bit of Music

The clock tick interrupt, INT 1CH, is
among the most useful of PC interrupt
vectors for performing sneaky tasks.
It’s actually run by the PC’s hardware.
Eighteen times a second it gets called
by one of the timer chips. Normally it
justpoints directly to an IRET... a return
from interrupt instruction... up in the
BIOS, and as such does nothing. How-
ever, you can hook it to do all sorts of
interesting things.

The most common use of the INT
1CH vector is to drive a screen clock.
Resident programs that display the time
in the upper right corner of your screen
do so by attaching themselves to this
vector.

You can make all sorts of inde-
pendent background processes work in
your programs with surprisingly little
effort if you know how to manipulate
this useful vector. In the following ex-
ample we’ll check out a function which
can play random music in the back-
ground of any C program, seemingly
without any intervention save for set-
ting it loose.

This is not a terribly practical ap-
plication of the clock tick vector... the
music will drive you to madness fairly
shortly... but it illustrates the process.

void interrupt beNoisy () ;/*
little music function */

main (argc, argv)
int argc;
char *argv([];

void interrupt
(*oldTimer) () ;

int i, r=0;

/* save the old timer
interrupt */
oldTimer=getvect (0x1lc) ;

/* set the clock tick to play
tunes */

setvect (0xlc, beNoisy) ;

/*** your program’ s guts go
here ***/

getch(); /* something to
pause for a while */

/* undo the clock tick */
setvect (0xlc, 0ldTimer) ;

/* make sure'the sound is
off */
nosound() ;

}

/* this is an interrupt
driven noisemaker. it’s
called
by the hardware about 18
times a second */
void interrupt beNoisy ()

{
static int scale[7]=
{220,247,261,294,330,
349,392 };
static int count, soundon;

if (soundon && count > 1) {
count=0;

nosound() ;

soundon=0;

}

else if (!soundon && count
>2) {

count=0;

sound (scale{rand () %7] *
(rand () %5));

soundon=1;

}
TSI @IbINNE

}

This bit of code illustrates Turbo C’s
functions for dealing with interrupt vec-
tors it has not specifically planned for.
The getvect function returns the current
interrupt vector and the setvect function
replaces the current vector with one of
your own devising. Because interrupts
can happen unexpectedly, make sure
you don’t go changing their vectors
until you’re certain your handler is ini-
tialized and ready to handle something.
As an example of this, if you exchange
the order of the setvect and nosound
functions at the end of the main func-
tion of this little program, the sound will
continue to drone on once in a while, as
a timer rick interrupt can occur in be-
tween the two calls.

The actual handler, beNoisy, uses the
Turbo C sound function to play tunes. It
randomly selects note values from the
equally tempered C scale at the top of
the function. That’s the key of C, not the
C language in this case.

Because the handler will be called
eighteen times a second... it’s actually

18.2, but this doesn’t matler for our
applications... you can count up the
number of calls to the handler function
to measure time. Thus, if you wanted
the note to change onc a second, you
would increment count, in this case, and
do something when it reaches
eighteen... reselting count to zero in the
process.

Interruptus

There are numerous other applications
for Turbo C’s interrupt manipulation
functions. In last month’s Computing
Now, for example, we looked at a way
to write an interrupt driven high speed
serial port handler using them.

While you should not go meddling
with system interrupts without first un-
derstanding what they do, the ability to
redirect them can give your programs a
whole new set of resources. You'll
probably want a few good books on
system interrupts 1o fully understand
what they’re about. O
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Of Tubes and
Tube Sound

Like bad pennies, nuclear waste, tory politicians and other
things that never go away, vacuum tubes seem to reappear
from time to time in new guises. Let’shave alook at these
quaint anachronisms from the past and their latest

re-emergence.

ou can’t rock and roll without
tubes.. at least, not very well
and not very authentically.
Breathes there a guitarist who
doesn’t own a noisy, crackling vacuum
tube amplifier with gaffer tape holding
the case together and weird blue light
emanating from the back, treasuring it
despite its antiquity and propensity for
detonation? There are few things more
poetic than a digital guitar feeding digi-
tal effects run through a digital preamp
driving a Marshall tube amplifier.

Even if the only instrument you play
is the stereo, tube sound has been claw-
ing its way back out of the slag heap of
time recently. In a grand celebration of
low-tech, a new generation of tube
sound amplifiers has appeared... com-
plete with little glass windows up from
so you can see the tubes. While few
people know why tube sound is sup-
posed to be desirable... and perhaps
fewer still actually understand what
tubes are... these hybrid stereo com-
ponents have been attracting a bit of a
following of late.

In this feature we’ll have a look at
what tubes actually do and at some of
the myths and realities of that most
elusive of quantities, true tube sound.

by Steve Rimmer

Vacuum Cleaner

It’s probably worth beginning at the
beginning... with a bit of tube lore. If
you’re old enough to remember tubes as
something other than museum
curiosities you probably won’t have to
read this bit.

Vacuum tubes were the precursors of
transistors. They served as diodes,
amplifiers, gates and switches back
when silicon was only used for making
beaches. Significantly different in their
approach to the universe than solid state
devices, the physics of tubes is actually
a whole lot easier to understand than
that of semiconductors.

Perhaps the only justification for
something as funky as a vacuum tube...
at least at a theoretical level... is that
you don’t need a background in
molecular witchcraft to be able to figure
out how it works.

Vacuum tubes are shaped a bit like
lightbulbs because that’s what they
started life as. The first electric
lightbulbs were built with filaments
about where you’d expect them, but
with an additional metal element called
a “getter,” which was used in the
process of evacuating the bulb. The
structure of a prehistoric lightbulb,
then, was that of a hot filament poised

beneath a cold metal plate with a con-
siderable amount of nothing all around.

It was discovered that with a
lightbulb powered up and illuminating
the universe, a current would flow from
the filament to the getter if the getter
was more positive than the filament
was. What was actually happening was
that electrons were being kicked off the
hot filament and being attracted
through the vacuum Lo the positive get-
ter.

Because the getter was cold, the
electrons would not make the return
trip. As such, the lightbulbs were found
to have the properties of a diode. The
name ‘“‘diode” comes from a parts
count... it has two elements. Later tech-
no-linguists were to name the filament
of the lightbulb a cathode and the getter
an anode.

Some time later, it was further dis-
covered that if one introduced a bit of
window screen or an unfolded paper
clip into the gap between the cathode
and the anode, the amount of current
passing through the tube could be regu-
lated by the voltage on this third ele-
ment. The third element came to be
called the “grid.” Furthermorc, if the
position of the grid was chosen with a
bit of care, a small change in voltage at
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IBM s a registered trademark of International Business Machines Ce .
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the grid would result in a large change
in current through the tube.

With the addition of a grid, three ele-
ment tubes... “triodes”... were capable
of amplification.

In Britain, tubes came to be referred
to as “valves,” which is probably a
much more descriptive name for them.
You might want to think of them as
such if it helps to understand what
they’re up to. A tube behaves very
much like a valve regulating the flow of
a stream of electrons.

Triodes encounter several problems
in real life. As the frequency of the
signal being amplified increases, the
amount of time the electrons flying
around between the cathode and the
anode have to change direction begins
to decrease. After a point they begin Lo

ogy were cither triodes or pentodes.
Tetrodes had been largely relegated to
somewhat exotic radio frequency ap-
plications.

Megavolts and
Nanoamps

The voltages applied to vacuum tubes
would make most solid state devices
nervous. A typical preamplifier tube,
such as a 12AT7 dual triode, might
have a hundred and twenty-five volts on
its anode, or “plate,” and a third of an
amp coursing through its filaments lo
heat the cathode. Power output tubes
such as the venerable 6L.6 power pen-
tode... the loud bits of many audio
amplifiers... usually run with about
three hundred volts on their plates and
almost an amp of heater current. A typi-

cal amplifier would need at
least two of them.. my
favourite guitar amp uses four.

A fairly  sophisticated
amplifier... at least by tube
standards... may include a
dozen tubes per channel. This,
in turn, requires a large and
exceedingly heavy power
transformer to supply the mul-

grow confused... they cannot travel be-
tween the grid and the anode in the time
between cycles of the waveform being
amplified and the tube effectively
ceases to work. One way around this is
to make all the elements and the spaces
therein smaller, but smaller tubes can
handle less power. Another is to install
a second grid.

A tube with two grids... a tetrode...
overcomes the capacitive effects of a
triode by having a negative grid be-
tween the principal signal grid and the
anode. The electrons passing the
primary grid are repelled from the
second grid and can make the trip in a
shorter time than they would in a
straight triode. Tetrodes can, thus, work
at higher frequencies than triodes, all
other things being equal.

Unfortunately, tetrodes have a num-
ber of peculiar linearity characteristics
which can only be solved with... yes,
another grid. The resulting tube, a pen-
tode, gets around the frequency and
power limitations of a triode without
encountering any of the peculiarities of
a triode. The majority of vacuum tubes
in use at the onset of solid state technol-

titude of voltages needed to
run the beasts. Finally, power tubes are
high impedance devices... you can’t
connect them directly to a speaker. In-
stead, the tubes must drive yet another
large transformer.

Despite their almost mythical status
as audio components these days, tubes
are decidedly funky things. The pound-
ing of electrons into a tube’s anode
creates noise. Vibrations travelling
through the metal chassis of an
amplifier in turn vibrates the elements
of the tubes therein, producing all sorts
of microphonic effects... occasionally
feedback. The characteristics of tubes
change as they get hot, and as they age.
They ring, they clip, they oscillate and,
having somewhat large metal pieces
they frequently act as antennas and pick
up local radio stations. Their frequency
characleristics are irregular and they
have non-linearity problems. Finally,
just when you get everything working
right, they burn out.

The distortion characteristics of tubes
are actually what still endears them to
musicians... that, and their ability to put
out lots of sound. A straight electric
guitar played through a straight

amplifier isn’t actually all that interest-
ing. Tube amplifiers add “warmth” to a
guitar by distorting the signal in subtle
ways. The distortion of tube sound isn’t
as radical as that of a fuzz box, and
because tubes aren’t actually terribly
linear... especially when they’re driven
to their limits... the nature and amount
of the distortion they introduce can be
controlled intuitively by the person
playing guitar.

The other useful characteristic of
tube amps for guitarists, their ability to
handle large amounts of power, is ac-
tually what they’re intended for in
stereo amplifiers as well. When a tran-
sistor is driven beyond its rated output
power, it clips the signal. Because con-
temporary solid stale output devices are
very fast, they clip very cleanly. Tran-
sients and other loud, short phenomena
also get clipped cleanly. The result is
the introduction of a lot of high frequen-
cy energy into the sound belting
through the amplifier in question,
which sounds harsh and unpleasant.

A tube amplifier, on the other hand,
has a big inductor which stores energy
for its output stage, this being the output
transformer. When you drive a tube
amplifier to clipping, the tubes tend to
round out the clipped waveform... as
well as adding some still more interest-
ing distortion to it. The result looks like
anchovies and catnip on a ’scope, bul it
sounds betler.

Tube Sound

An electric guitar is only half an instru-
ment... if you don’t believe this, try
playing one with no amplifier. A guitar
amp is more than just a box 10 make tne
guitar audible. Guitarists choose
amplifiers 10 some extent depending
upon how they want the amp Lo colour
their sound.

Admittedly, this is less true than it
used to be. Many musicians use preity
bland solid state amplifiers and then
lots of effects pedals to colour their
sound.

Stereo amplifiers aren’t intended 10
colour the sound they amplify. Most of
the characteristics which guitarists
cling to as they tape the shatiered
remains of their tube amplifiers
together for just one more gig are quite
the opposite of whal one wanits in a
stereo. A lot of the things which

see Tubes, page 38
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A Microco
Based Wireless
Controller

he obvious method of com-

puter control systems consist

of sending signals from the

host system to the device to be
conirol via cabling or transmission
wires. This method of data transmission
is quite effective for short run distances
but is quite cumbersome for longer
cable routings due to signal loss or
degradation and cost of cable length.
Using a “wireless” technique for trans-
mitting data is much more cost effective
because the extensive amount of cable
torun is not necessary. Signal degrada-
tion is almost nil because depending on
the type of transmitter/receiver used,
these units are capable of sending and
receiving data a couple of meters
without having to worry about voltage
drops across a transmission wire. Al-
though a Tandy Colour Computer was
used in the project as the host system,
any personal computer can be utilize by
substituting output ports and Basic Lan-
guage commands of the Colour Com-
puter to the appropriate output ports and
language commands of the individual’s
system.

RADIO CONTROL
TRANSMITTER AND
RECEIVER

In order to control real world devices
without the use of wires, a radio control
transmitter and receiver is needed.

by Donald Wilcher

There arc 2 options available to the ex-
perimenter when it comes to radio con-
trol transmitters and receivers. He or
she can either scratch build these units
or purchase them at a store. Personally,
I prefer to use off the shelf units because
it saves time in not having to build then
tune both the transmitter and receiver
circuits. Besides building them from
scratch, in order to tune the units expen-
sive test gear would have to purchase as
well. But if you have the time, money,
and the patience in building your own
radio control transmitter and receiver,
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NIKKO Radio Control Trensmitter

then by all means do so because in the
long run you’ll be able to add more
features to these units which will allow
you to do more sophisticated control
activities with your system. If you
decide not to build your own units, then

uter

don’t despair. A good place to start in
finding already built R/C units is at your
local community flea market. The
average cost of an R/C toy is about
$8.00. If you go to TOYS R US or
Children’s Palace, the cost will range
from $10-$15. So whatever you decide
to do, the end result is you will not be
making a major investment. The units
that I purchased for this project cost
about $10.00 and I have the ability of
controlling a small dc motor to rotate in
both forward and reverse directions.
The units used were NIKKO R/C
devices. The figures in 1 and 2 illustrate
the physical appearances of the trans-
mitter and printed circuit boards. The
units you decide to use will be quite
different in appearance but the basic
function of controlling a dc motor will
be the same.

THE CASSETTE
MOTOR RELAY OF
THE COLOUR
COMPUTER

As mentioned earlier, the Tandy Colour
Computer was used as the host system
for this project. Basically, the CoCo
(short for Colour Computer) was used
as a smart terminal for entering instruc-
tions on how the device is to be control.
The usage in which I intended the wire-
less controller to interface with was a
table top mobile platform in which I
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connector are open. It is this
point(s) where the radio
transmitter will be con-
nected to the computer
which will control this unit.
Figure 3 illustrates the
block diagram of the Cas-
sette Motor Relay circuit of
the CoCo. NOTE: If you are
using a VIC 20 or Com-
modore 64 Computer, this
technique can be used with
minimal substitutions in the
radio control transmitter in-
terfacing. Consult your
technical reference manual
for further information.

PUTTING IT
ALL TOGETHER

Now that all of the pieces of

constructed out of the ROBOTIX Con-
struction set made by Milton Bradley.
The platform consisted of a flat square
base with 4 wheels attached to it. Out of
the 4 wheels, 1 wheel was attached to a
geared motor. This motor was then in-
terfaced with the receiver circuit board
of the NIKKO R/C system. The trans-
mitter circuit board was connected to
the CoCo via the Cassette Motor Relay

this high tech puzzle have
been discussed, we are now ready to put
it all together. In order to connect the
transmitter to the CoCo, it needs to be
modified just a tad. Basically, a pair of
wires need to be soldered across the
switch of the transmitter. After the
wires have been soldered across the
switch, they need to be routed outside
of the transmitter’s case via a drilled
pass-through hole in the case. The other

*SV

6821 caz
PlA
(PERIPHERAL
INTERFACE
ADAPTER)

CHIP

sv
nvf H1 IGNAL
COLOR COMPUTER

“_ov L0 sicraL {Relay Da-anargize)

(Reley Encrgize) CASSETTE MOTOR

FIGURE 3.
Block Diagram Of Cassette Motor Relay Circuit

COLUOR COMPUTER

CASSETTE 1/0

DIN CONNECTOR
PORT

RELAY

which is inside of the computer. The
Cassette Motor Relay is controlled by a
6821 PIA ( Peripheral Interface Adapt-
er) chip. The PIA has a Control Address
Line (CA) which controls the Cassette
Motor Relay. The CA2 must be con-
figured to output a high or a low signal
to control the motor relay. When CA2
sends a high signal (+5V), the relay coil
is energized thereby closing the relay
contacts. Once the contacts are closed,
this completes the circuit connected
across pins S and 1 of the DIN Cassette
Connector. When CA2 sends a low sig-
nal (OV), the contacts open and the cir-
cuit connected to pins 1 and 5 of the

ends of the wire leads need to be con-
nected to pins 1 and 5 of the Cassette
Port. Two methods of interfacing these
leads to this port are using a DIN Male
Connector or a jack for the Cassette
Motor Plug. In Figure 4 a DIN Connec-
tor (male) will be soldered to the exter-
nal switch leads of the radio transmitter
as illustrated or as shown in Figure 5, a
jack would be used to connect the CoCo
to the transmitter via cassette cable as-
sembly. Depending on availability of
parts, both methods will work just fine.

Once the transmitter has been con-
nected to the CoCo by the methods
described, the system is ready to be

tested. Figure 6 illustrates how the
receiver circuit board should be
modified for testing the system.
Depending on the R/C system that you
use, there should be a pair of leads for
the motor and a pair for the power
source. A silicon diode should be added
to onc of the output motor leads. This
will then allow the receiver to operate in
a unidirectional mode (one direction)
thereby making it possible to energize
the LED driver circuit for indicating
that the wireless controller is function-
ing correctly. The program in Listing 1
is used for testing the radio transmitter
and receiver units of the system.

APPLICATIONS

The following examples will illustrate
the versatility of this controller and
hopefully will spark other ideas as well.

Unidirectional Control Of A
DC Motor

The circuit diagram in Figure 7 shows
how to control a dc motor in one direc-
tion. As mentioned earlier, the silicon
diode is used just for this purpose. The
program in Listing 1 can be used to
control the motor.

Bi-Directional Control Of ADC
Motor

To have the ability in controlling the
direction (Forward/Reverse) of the
motor, the silicon diode must be
removed. This will then allow current to
flow in both direction thereby changing
directions of the motor’s shaft. The pro-
gram in Listing 2 allows the transmitter
to work in such a manner.

Joystick Control Of A DC
Motor

Instead of using the keyboard to initiate
commands in controlling the motor, a
joystick can be used instead. The pro-
gram in Listing 3 is used in accomplish-
ing this task.

It is hoped that these few examples
will spark other ideas in using this con-
troller. As previously mentioned, I used
this controller for experimenting with a
mobile platform. This experimentation
with the unit has sparked applications in
using the wireless controller with
robots. One idea that comes (o mind is
to have an input sensor capable of
detecting metal where if a robot comes
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in contact with a metallic
object it will change
direction.

NOTE: If you want to
learn about robots and
how to build your own
“HOME BREW”
machines, join the Ex-
perimental Robotics
Group. Membership in-
cludes a  monthly
newsletter ROBOTICS
NOW packed with con-
struction  tips, robot
mechanics, design
programs and advance
electronic/computer con-
trol circuits and systems.
Access to technical ad-
vice in the areas of
design, construction and
testing of  system
software/hardware  of
robots and intelligent
machines will be avail-
able. Cost of member-
ship is just $20.00

(Canadian Membership $24.00 in U.S
Dollars). Send membership fee to the
author, Donald Wilcher at the address

below:
199440 Archer
Detroit, MI 48219

LISTING 1.
5CLS

CASSETTE 1/0
DIN CONRECTOR

(Rado Sheck Cat Ho.
274-020)

LISTING 2.

CONTROLLER FOR A DC MOTOR"

20 PRINT :PRINT"WHAT
DIRECTION DO YOU WANT?"

5 CLS
W 10 PRINT"A BI-DIRECTIONAL

Strip And Solder
ires To These

Points On The
DIN Connector

Solder Stripped Ends

Of \ires To The Raverse
Switch Contacts 0f

R/C Trensmitter

30 PRINT"1) FORWARD"

27 145

f |
i
sool
F:
THIESS

40 PRINT"2) REVERSE"

50 A=INKEYS$: IF AS=" “ THEN
GOTO 50

60 IF AS="1" THEN GOTO 80

Adding DIN Connector To R/C Transmitter

TO CASS.
DI PORT *
0F COCO

CASSETTE CABLE
ASSEMBLY
{Rad o Shuck Cal.Ho 26-3020)

Using Cassetle Cable Assembly For R/C Contral Interfacing

70 IF AS="2" THEN
MOTOROFF : GOTO 50

80 MOTORON : GOTO 50

FIGURE 4

CASSETTE

Grey tead
MOTOR

vi1th Small
Plyg =

EARPHONE
JACK

LISTING 3.
5 CLS
10 A=JOYSTK (0)

20 B=JOYSTK (1) : IF B=0 THEN
MOTOROFF : PRINT@256,
"MOTOR IS ROTATING

Goes To

R/T Transantler
Reverse Switch
Contact Leads

FIGURE 5.

20 PRINT:PRINT"DO YOU WANT

30 PRINT"1) TURN ON CIRCUIT"
40 PRINT"2) TURN OFF CIRCUIT"
50 AS=INKEYS:IF AS$S=" “ THEN

60 IF AS$S="1" THEN GOTO 80
70 IF A$="2" THEN MOTOROFF:

FORWARD"

30 IF B=63 THEN
MOTORON : PRINT@256,
"MOTOR IS ROTATING
REVERSE"

40GoTO 10 O

110§ W

GOTO 50

GOTO 20

10 PRINT"TEST PROGRAM FOR

COCO-TO~-RADIO TRANSMITTER

80 MOTORON : GOTO 20

INTERFACE"
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9
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]
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Schematic Circuit of Radio Receiver/Qut Indicator
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FIEURE 7.
Unidirectional Control Of
A Small DC Motor
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Coming Events

Event;

Description;

Date & Place:

Contact:

Event:

Description:

Date & Place:

Convergence 3 International Forum on the
Moving Image

Since the first Convergence conference was
held in 1984, the audio-visual scene has under-
gone considerable change. Moving image tech-
nology has made impressive strides. This year,
Convergence 3 intends to take stock of these
changes with the help of speakers from the
world over. The 1990 forum will bring together
people from the moving image industry inter-
ested in discussing a major dimension of their
current field of activity. What is the impact of
this evolution on the creative process? Does
media technology cover the news or make it?
What influence will so-called “hypermedia”
technologyhave onthe film televisionand video
industries? Organized in cooperation with the
Cinématheque québécoise, the debatesandcon-
ferencesscheduled during the twodays of meet-
ings will make it possible to examine different
experiences and viewpoints and to ponder the
issues.

December3 & 4 1990, Montreal Quebec

Convergence, 335 boul. de Maisonneuve East,
Montreal, Quebec H2X 1K1 Tel: (514) 842-
9763

FlatInformation Displays Conference & Ex-
hibition

This event will provide an interactive forum
where display users and suppliers can discuss
the strategic issues facing the flat panel display
industry today. FlatPanel Displays arenow used
in portable personal computers, hand-held and
small table model colour TV receivers. Display
makers are moving up the leaming curve in
producing flat panels for these high volume
applications. This will result in lower prices and
higher penetration rates for flat panels into other
applications as well. A number of different
display technologies compete for each applica-
tion area and market segment. All of the impor-
tant display technologies will be covered at this
meeting.

December 11 & 12, 1990, Santa Clara Conven-
tionCenter, SantaClara,California

Contact:

Event:

Description:

Date & Place:

Contact:

Event;

Description:

Date & Place:

Contact:

Murray Disman, Information Associates, 1259
El CaminoReal #231, Menlo Park, CA 94025,
Tel: (415)322-0247 Fax: (415)322-0469.

1991 International Winter Consumer
Electronics Show

Get fiscally fit for 1991 with vitamin CES. This
January, get in shape at Winter CES. We’ll be
dishing up a healthy feast of fresh new products
and a well-balanced diet of enriching
workshops. Winter CES is a super-charged
place to see all the latest products, meet new
suppliers, learn about new promotional
programs, discover new merchandising techni-
ques, learn what price points will be and
motivate yourself while enjoying your stay in
LasVegas.

January 10-13, 1991, Las Vegas Convention
Center, Las Vegas Hilton, The Mirage, Riviera
Hoteland SaharaHotel,Las VegasNevada

Consumer Electronics Shows, 2001 Pennsyl-
vania Avenue, NW, Washington, DC 20006-
1813.

NEPCON West

TheNational Electronic Packaging and Produc-
tion Conference West will feature the largest
conference program in the 29 year history of
NEPCON. The expansion of the program to
include 117 sessions will mark the first time that
the conference program will span a full 5 days.
The 5 technical tracks will include: design,
packaging, fabrication, assembly and test.
Highlights from the technical program will in-
clude 6 sessions on multi-chip technology, 12
sessions on environmental issues and CFC
cleaning alternatives, as well as sessions ineach
track devoted to surface mount technology,
design for manufacturabilty, and contract
manufacturing. In addition, the program will
also include a management track that will fea-
ture a special session entitled, “How to Capture

YourShareof the EEC’s1992 Bounty.”
February 24-28, 1991 Anaheim Convention
Center, Anaheim,California

Michael Critser, Conference Manager, Cahners
Exposition Group, 1350 E. Touhy Ave., Des
Plaines, IL 60017-5060, Tel: (708)299-9311.
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Event:

Description:

Date & Place:

Contact:

Event:
Description:

Date & Place:

Contact:

Event:
Description:

WESTEC ’91 Western Metal and Tool Ex-
position& Conference

The Japanese call it kaizen. In the U.S,, it’s
known as “continuous improvement.” Next
year, its concepts, applications, and advantages
highlight WESTEC, the Western Metal and &
Tool Exposition and Conference. Sponsored by
the Society of Manufacturing Engineers (SME),
ASM International, the American Machine
Tool Distributors’ Association, and NMTBA
— The Association for Manufacturing Tech-
nology, WESTEC 91 (an Advanced Produc-
tivity Exposition) takesplace March 18-21atthe
Los Angeles Convention Center, and will be
1991°s largest machine tool and manufacturing
show.

March 18-21, 1991, Los Angeles Convention
Center, Los Angeles, CA

Society of Manufacwring Engineers, Event
Public Relations Department, One SME Dr.,
P.O. Box 930, Dearborn, Michigan 48121-
0930, Tel: (313)271-0777.

Electro®

Electro, the EastCoast’slargest electronicscon-
ference and exhibition, will retum to New York
next Spring with an expanded international
focus that will explore business and technology
issues facing the worldwide electronics com-
munity. The theme for Electro/International,
will be “World Class Engineering Solutions,”
and the show will address the tremendous
economic and technological changes occurring
throughout the world, and the resulting integra-
tion of the global electronics marketplace. More
than 20,000 engineers, engineering managers
andcorporateexecutives fromaround the world
areexpectedtoattend Electro/International.

April 16-18, 1991, Jacob K. Javits Convention
Center,New York City.

Electro, 8110 Airport Blvd., Los Angeles, CA
90045 Tel: (213) 772-2965 Fax: (213) 641-
S117.

NCGA’91

The 12th annual conference and exposition
sponsored by the National Computer Graphics
Association is dedicated to all applications of
computer graphics. NCGA 91 will feature
more than 200 exhibitors and a comprehensive
conference program geared to these major com-
puter graphics user areas: engineering, architec-
ture, graphic arts and publishing, MIS/IRM,
Marketing, sales and finance, research and
development and manufacturing and opera-
tions. The National Computer Graphics As-
sociation is a non-profit organization of in-
dividuals and major companies dedicated to

Date& Place:

Contact:

Event:

Description:

Date & Place:

Contact:

developing and promoting the computer
graphics industry and toimproving applications
in business, industry, government, science and
thearts.

April 22-25, 1991, McCormick Place North,
Chicago, Illinois

National Computer Graphics Association, 2722
Merrilee Drive, Suite 200, Fairfax Virginia
22031, Tel: (703) 698-9600 Fax: (703) 560-
2752

SPAA *91: Third Annual ACM Symposiumon
Parallel Algorithms & Architecture

The Association for Computing Machinery
playsaleading roleasthe representative society
of the computing scientists. The majority of
ACM’s, over 75,000 members, are active par-
ticipants in ACM’s Special Interest Groups
(SIGs), considered to be the best technical
resource groups in the computing ficid. The
SIGs’ focus is on creating (echnical forums for
the exchange of the latest research findings,
technical notes, and other professional data, and
on disseminating that information through
referred publications and technicalconferences.

July 21-24, 1991, Mariott Hotel, Hilton Head,
SC

Tom Leighton, MIT Math Dept., 545 Technol-
ogy Square, Cambridge, MA 02139, Tel: (617)
253-3662 email fti@math.mitedu

bois

by Ron Matzov

L ——
' _AND ANOTHER THING - I
DIDN'T ASK TO BE INVENTE

p!
“ARE YOU LISTENING TC ME, BALDN?

e
=

The world’s first personality prototype robot and
its inventor: shown here two minutes after its
creation, ten seconds prior to its destruction.
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TRIO
Researchers
Rewarded

The Telecommunications
Research Institute of On-
tario (TRIO) has rewarded
research teams for creating
innovations of great poten-
tial industrial utility or com-
mercial value. The 1989
competition saw seven in-
novations submitted and in-
volved 43 people from five
of TRIO’s six Research
Thrusts.

TRIO is a not-for-profit
research consortium inves-
tigating the technologies
that will shape telecom-
munications development
and usage over the next
decade. TRIO research
projects are realized through
the collaboration of over 250
rescarchers and students at
four member universities
(Carleton, McMaster, Ot-
tawa and Queen’s) and
seventeen member  or-
ganizations. TRIO is one of
the seven Centres of Excel-
lence in research supported
by the Ontario Premier’s
Council.

The awards, which had a
minimum value of $10,000
were presented by Dr.
Robert Blackshaw, Chair-
man of the Canadian Ad-
vanced Technology As-
sociation (CATA), for the
following innovations: the
Multimedia Radiology
Communications  System,
the CELP Vocoder, the Fre-
quency Synthesizer and the
TTCN Workbench.

The Multimedia Radiol-
ogy Communications Sys-
tem has widespread applica-

tions in the field of medical
communications. The sys-
tem allows for more effi-
cient  diagnostic = com-
munications between
clinicians and radiologists.
The Multimedia system was
developed by a team of
twenty innovators at the
University of Ottawa under
the supervision of Dr.
Nicolas Georganas and Dr.
Morris Goldberg, and the
award was for $10,000.

The CELP Vocoder,
developed by Wilf Leblanc
and Dr. Samy Mahmoud of
Carleton University, is a
speech coder based on
Reduced Complexity Code
Excited Linear Prediction
(CELP) Algorithm. The
Vocoder, which allows an
increased number of phone
calls over a given channel, is
alrcady in use by Newbridge
Networks Corporation and
SkyWave Electronics of Ot-
tawa. The award was for
$15,000.

The Frequency Syn-
thesizer has applications
primarily in radio to stabi-
lize the frequency of recep-
tion. It can be used where a
stable frequency is needed
which must move under
electronic control. The syn-
thesizer was developed by
Thomas Riley and Dr. Miles
Copeland at  Carleton
University, and this award
was valued at $10,000.

The TTCN Workbench
(Tree and Tabular Com-
bined  Notation)  was
developed at the University
of Ottawa by nine students
under the supervision of Dr.
Robert Probert and was
awarded  $10,000. The

Workbench allows for the
creation of protocol
specifications and allows
testing and validation of
communication protocols.

The panel that evaluated
the submissions was made
up of 5 leading scientists
from industry: Gordon Land
of Motorola Information
Systems  Canada; Mel
Thompson of Bell Canada;
Peter Rossiter from Sky-
Wave Electronics; Colin
Franklin from Spar
Aerospace; and Peter Leach
of TRIO.

Canadian Paper
Mills Get
International
Recognition
MONTREAL — Two
Canadian paper mills, both
located in Quebec, have
been singled out by
European experts as case
studies for excellence in

predictive maintenance
methods.
The studies, carried out by

Danish-based D.N. Brown
and T. Jensen take an ex-
haustive look into the opera-
tions of Abitibi Price’s mill
at Alma Quebec and its mill
at Kénogami. In both cases,
the latest in vibration detec-
tion techniques were used to
identify possible fault or
breakdown areas before
damage occurred.

In the case of the Alma
mill, a technique known as
“spectrum analysis” was
used to compare the vibra-
tion  characteristics  of
machine bearings in a heal-
thy state with those with
potential problems.

At the Kénogami mill, a
more comprehensive Sys-
tem known as Crest Factor
and Cepstrum Analysis was
able to determiine not only
potential bearing problems
but to carry out quality con-
trol functions by identifying
womn felts and roll surface
defects.

The reports conclude that
in the case of the Alma mill
“literally  hundreds of
thousands of dollars have
been saved by obtaining
early wamings of faulty
bearings.” In the case of the
Kénogami mill, the case
study reports “a significant
increase in both production
quantity and quality can be
expected from the monitor-
ing system.”

Vencap Invests
in Audio
Products

Vencap Equities Alberta
Ltd. announced it has in-
vested $1.5 million in
Musecatex Audio Inc., a
manufacturer and marketer
of high-end audio com-
ponents and systems with
operations in Calgary and
Montreal.

Museatex Audio Inc.
manufacturers a wide as-
sortment of audio com-
ponents that are specifically
targeted to the high-end
audio market. The company
has patent applications
pending for several techni-
cal innovations it has
developed and is known as a
leader in applying digital
technology to audio
products. Among the com-
ponents  that  Museatex



28

Electronics & Technology Today

manufactures are pre-amps,
power amps, CD players,
turntables and various ac-
cessories. All provide top-
end audiophile quality.

As part of Museatex’s
strategy, it recently merged
with Highwood Audio Inc.
of Calgary. Highwood is the
only manufacturer of high-
end speakers to successfully
use single point source
planar technology, whereby
full-range audio is produced
without the need for woofers
and tweeters and, cor-
respondingly, the complex
mechanisms typically re-
quired to coordinate these
elements.

Vencap’s investment in
Museatex is part of atotal $3
million investment in the
company with Alberta-
based Alta-Can Telecom
Inc.

“This investment allows
the opportunity for two com-
panies to combine their ex-
pertise and  marketing
strengths to pursue a special-
ized upscale market,” says
Vencap President R.A.
(Sandy) Slator. “There is
real growth occurring in the
consumer industry for life-
style products that appeal to
the very disconcerting cus-
tomer.”

Museatex plans to be-
come a significant par-
ticipant in the billion dollar
high-end home entertain-
ment market, according to
Museatex President Kurien
Jacob. “At present, there are
very few manufacturers who
can provide an integrated
home entertainment system
in one package.”

Vencap Equities Alberta
Ltd. is a publicly traded ven-
ture capital company listed
on the Alberta Stock Ex-
change. Vencap has com-
mitted almost $145 million
in venture capital since it
was established in 1983. For
more information, contact:
R.A. (Sandy) Slator, Presi-
dent and CEO, Vencap

Equities Alberta Ltd., Tel: .
(403) 420-1171.

Jobs For
Professionals
Down Again

Job vacancies for account-
ants, engineers, scientists
executives and other profes-
sionals decreased 30% in the
last year, according to the
Technical Service Coun-
cil/Le Conseil de Placement
Professionnel, an industry-
sponsored placement service
and personnel consulting
firm. The sharpest drops
were reported by Manitoba
(-49%), Ontario (-41%), and
Quebec (-35%). Vacancies
in British Columbia
decreased 24%, but those in
Alberta zoomed 43%.

Too few reports were
received from the Atlantic
provinces,  Saskatchewan
and the Territories for reli-
able conclusions to be
drawn. The  council’s
quarterly survey covers
openings with manufactur-
ing, mining, construction
and consulting firms, but
does not reflect openings in
institutions and government.

Alberta’s stand-out per-
formance seems due 10 the
natural gas and pipe-line
sectors, supplemented by the
province’s diversification.
Soaring oil prices might
bolster the economy in 1991,
but oil companies are wary
of increasing exploration
budgets until it is certain that
the high prices will be sus-
tained. Several have had
layoffs.

In British Columbia,
telecommunications  and
consulting engineering firms
have had significant layoffs.
As in other provinces, small
shortages of specialists per-
Sist.

In Quebec, accountants,
hardware and software en-
gineers with specialized ex-
perience are in demand in
spite of a slack market.

In Ontario, government
expenditures on transporta-
tion facilities and general
concern with the environ-
ment will ensure a continu-
ing shortage of highway
designers, transportation en-
gineers and civil engineers
with environmental ex-
perience, in spite of the
general decrease in vacan-
cies.

The decreases in Ontario
and Quebec come at a time
when many manufacturers,
transportation, financial and
venture capital companies
are laying off.

“Out-placement firms are
swamped with requests from
employers to coach their
laid-off staff in job hunting
skills.” Companies know
that if they do not treat laid-
off staff well, the produc-
tivity of the remaining
workers will be adversely
affected,” according to Neil
A. Macdougall, president of
the Technical Service Coun-
cil. “This coaching and sup-
port also minimizes the risk
of wrongful dismissal suits
and reduced the time to find
a job by about 10%-20%.

“Most middle managers
and professionals are finding
jobs within four months. To
do so requires devoting 40
hours a week to job hunting
and  making literally
hundreds of contacts with
prospective employers as
well as extensive
‘networking’. The time to
get a job is expected to
lengthen as the economy
slows.”

Experienced systems
analysts and computer
programmers are in greater
demand than any other oc-
cupation. Employers con-
tinue to be selective, insist-
ing upon good inter-per-
sonal and communication
skills and the ability to work
with user departments. It is
assumed that the almost
3,500 analysts and program-
mers on unemployment in-

surance lack these talents or
will not move geographical-
ly.

A strong demand also ex-
ists for cxperienced
electronic technicians and
technologists, mechanical
sales engineers and civil en-
gineers with environmental,
transportation or municipal
experience.

Some staff shortages, al-
though small, are so severe
that job hunters can get a
position within a week.

The survey is one of the
few in recent years which
has not shown accountants
as one of the occupations in
greatest demand. Competi-
tion continues to be intense
for vacancies for vice-presi-
dents-finance and control-
ler, but even junior and in-
termediate accounting posi-
tions now attract more can-
didates, particularly in On-
tario. Traditionally, the
profession is one of the most
stable and is resistant to
layoffs.

The survey identified an
unusually large number of
occupations with fewer than
ten vacancies. These in-
cluded biologists,
zoologists, botanists, con-
tract administrators, market
researchers, corporate plan-
ners, technical writers, tech-
nical illustrators, ceramic
engineers, research
chemists, chemical tech-
nologists, production super-

visors,  operations  re-
searchers, statisticians,
mathematicians, foresters,
petroleum geologists,
geophysicists, safety en-
gineers, industrial
hygienists, corporate

lawyers, fleet superinten-
dents, mctallurgists, weld-
ing engineers, mining en-
gineers, personnel trainees
and petroleum engineers.
The slack economy has
not made it any casier for
employers to hire femalc en-
gineers. Although women
with accounting qualifica-



Electronics & Technology Today

29

tions and masters’ degrees in
business administration are
common-place, only about
3% of registered profes-
sional engineers are female.
An estimated 13% of en-
roled engineering' students
are female.

Employers are responding
by modifying their
specifications. One firm
sought an engineer with five
years’ experience in process
engineering in the petro-
chemical industry. It finally
hired a female engineer with
one year’s experience, none
of it in process engineering
or the firm’s industry.

The Council expects the
low down in vacancies to
continue for several months.
However, employers seek-
ing professionals with spe-
cialized experience will con-
tinue to experience difficul-
ty because of the small num-
ber of specialists and their
reluctance to move
geographically.

Competition for qualified
people will be most intense
in Toronto. The talent pool
there has shrunk as young
professional couples have
been leaving the city for
lower cost areas and people
from elsewhere refused to
move to the city. Some con-
sulting engineering firms
have been moving work
from their Toronto offices to
out-of-town branches be-
cause of their inability to
hire staff locally.

The decrease in job open-
ings has encouraged over-
qualified people to apply for
junior jobs. An Ontario firm
seeking a specifications
coordinator received 57
replies to its advertisements,
46 of them PhD’s, engineers
and other over-qualified
people.

The Technical Service
Council/Le Conseil de
Placement Professionnel is a
unique personnel consulting
firm and placement service
run by industry. It was set up

in 1927 to combat the
“brain-drain” to the United
States.

The Council specializes in
the placement of account-
ants, executives, engineers,
scientists, technologists and
personnel, data-processing
and sales staff. Over 47,000
men and women have
received job offers through
the Council at no cost to
them. The TSC has offices in
Montreal, Toronto, Missis-
sauga, Winnipeg, Calgary,
Edmonton and Vancouver.
The Council also conducts
labour-market studies, ad-
vises  governments on
university and college cour-
ses, undertakes relocation
counselling and sponsors
seminars on personnel sub-
jects. An affiliate, Bryce,
Haultain & Associates, spe-
cializes in executive search.

For more information,
contact: Technical Service
Council, 1 St. Clair Ave.,E.,
10th Floor, Toronto, Ontario
MA4T 2V7: Toronto - N.A.
Macdougall (416) 966-
5030, Montreal - A. Sarda
(514) 866-2807, Winnipeg -
B. Hayes (204) 943-3484,
Calgary - C. Plaizier (403)
269-7931, Vancouver - M.
Gilchrist (604) 682-8861.

REHABEX ’90
Debut a Success

TORONTO — Show  or-
ganizers for REHABEX °90
say the first ever rehabilita-
tion trade show and con-
ference for health care
professionals has been so
successful, that it is becom-
ing a major industry cvent.
Over 3,000 people visited
this year’s two day event,
which was held October 10
and 11 at the Metro Toronto
Convention Centre.
REHABEX °’90 featured a
wide range of exhibits and
special demonstrations, as
well as a highly successful
series of Assistive Devices
Program (ADP) workshops.

Mark Cox, director, On-
tario Ministry of Health, As-
sistive Devices Program
says REHABEX °90 was
especially successful for his
organization. “Our ADP
workshops during the show
were very well attended,
with 800 authorizers taking
part in six device categories.
A good portion of those at-
tending were new
authorizers, which means
we managed to substantially
increase our numbers in just
two days. This will greatly
improve public access to
government funding for as-
sistive devices.
REHABEX ’90 provided an
ideal venue for us to
resource those people and
increase our services to the

public.”
Janet Halenda, show
manager, adds,

“REHABEX ’90 was well
received by both par-
ticipants and visitors. So
much so that we have
decided to hold two shows
next year — one in
Montreal and one in Toron-
to. In addition, because the
demand has been so great,
we have decided to open
REHABEX to the general
public next year. This will
make it even bigger and bet-
ter than ever.

“We’re very pleased 1o
have met with such succéss
with REHABEX. It’s a
definite indication of the
need for this type of event
for the health care industry,
and we’re looking forward
to seeing many more in the
years to come.”

New Fiber-Optic
Network to Link
Vancouver
Island with
Lower B.C.
Mainland
MONTREAL — B.C. Tel

and Teleglobe Canada Inc.,
a Memotec company, today

signed an agreement to
jointly construct and operate
a $45-million fiber-optic
network linking Vancouver
Island with the Lower Main-
land in British Columbia.
The new system will pro-
vide extensive state-of-the-
arl facilities 10 serve B.C.
Tel’s Vancouver Island cus-
tomers. It will also be linked
to the 6,125 mile (9,800 km)
fiber-optic ~ Trans-Pacific
Cable (TPC-4) joining
Canada with Japan, in
which Teleglobe is a major
partner.

The 315 mile (505 km)
network will more than
double the existing Lrans-
mission capability between
Vancouver and Vancouver
Island. This will allow B.C.
Tel to handle the rapidly
growing volume of calls be-
tween the two locations. In
addition, the new system
will satisfy the projected
demand for television trans-
mission during the 1994
Commonwealth Games in
Victoria. It will also enable
Teleglobe to better meet
Canada’s telecommunica-
tions needs with other
countries of the Pacific Rim,
the fastest growing region in
terms of traffic growth.

The network will be con-
figured in a figure of eight to
ensure maximum reliability
of service through alternate
routings. It includes two dif-
ferent routes to be buill
across Georgia Strait.

Construction will begin in
the spring of 1991 and the
system should be operation-
al by fall of 1992. About
two-thirds of the network
— 215 miles (345 kms) —
will be on land and 100
miles (160 kms) will be un-
derwater. B.C. Tel will con-
struct all lerrestrial
facilitics. The main ter-
restrial links will be buried
using construction techni-
ques similar to those used on
the  Telecom  Canada
Lightguide  Transmission
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System, completed in March
of this year. Teleglobe, with
its sister company Teleglobe
Marine Inc., will be respon-
sible for the construction of
the submarine facilities and
will bring in a cable ship to
lay the cables across Geor-
gia Strait.

H.E.C. — Xerox
Announce
Study Centre on
Quality

MONTREAL — A unique
partnership to create a centre
for the advanced study of
total quality management in
business was announced
today by one of Canada’s
premier university business
schools, Ecole des Hautes
Etudes Commerciales
(HE.C.) in Montreal, and
Xerox Canada Ltd.

Xerox, the winner of the
1989 Gold Quality Award in
the Canada Awards For
Business Excellence, has
donated $250,000 to estab-
lish the Study Centre on
Quality at HE.C. The aim of
the Centre is to develop and
incorporate into educational
and management training
programs the concept of
total quality management.

Senior Xerox executives
will also donate their exper-
tise to the Centre over a five-
year period.

“This partnership is a real
shift away from traditional
donations,” said Rémi
Lacasse, Vice-President of
Service Operations for
Xerox Canada. “Rather than
funding bricks and mortar,
this agreement will allow
Xerox people hardened in
the competitive fires to be
directly involved in educat-
ing.”

He explained the
HE.C./Xerox partnership
evolved from a shared desire
to prepare tomorrow’s busi-
ness leaders to bring total
quality management into
every element of busir.ess.

To this end, programs at the
Centre will be open to busi-
ness people already working
in the private sector as well
as to students.

HE.C. Director Jean
Guertin explains studies at
the Centre will include
quality philosophies in
management models for im-
plementing total quality
programs,  benchmarking
survey techniques and com-
pensation systems. “We
want to pursue total quality
on as large a spectrum as
possible,” he said. “It will
not be a once-only deal.
Total quality concepts will
colour our activities for the
next five years.”

Guertin said the Centre
would not have been pos-
sible without Xerox
Canada’s participation. Sup-
port provided by the com-
pany will go toward ac-
tivities  including profes-
sional development for
professors, development of a
quality reference library, es-
tablishing a network of in-

dustrial  partners  and
developing educational
materials.

HE.C., founded in 1907,
is  affiliated with the
Université de Montréal and
offers under-graduate,
graduate and post-graduate
degrees in business ad-
ministration and manage-
ment sciences. It has over
10,000 students registered
every year, and the largest
full-time business school
teaching staff in Canada,
180 professors.

Xerox Canada Ltd. is a
major supplier of office
technology, equipment and
services that facilitate the
creation, reproduction , dis-
tribution and storage of
documents. Xerox also
provides supplies, equip-
ment maintenance, financ-
ing, and customer cducation.

Xerox Canada Lid. is
strongly committed to
educational support and has

donated almost $3 million in
funding to Canadian univer-
sities coast to coast. The
company also has several
programs of direct involve-
ment with students at the
secondary school level.

The Université ~ de
Montréal, Ecole Polytechni-
que and Ecole des Hautes
Etudes Commerciales are
conducting a fund-raising
campaign called “Share the
Vision.” Xerox Canada
Ltd’s support is in line with
this campaign.

Improved
Access to
Technology
Information

QUEBEC — Consumer and
Corporate Affairs Minister
and Minister of State for
Agriculture Pierre  Blais
today announced two
projects which will improve
the dissemination, among
businesses throughout
Canada, of technology infor-
mation contained in patents.

The first of these projects
is the automation of
Canada’s Patent Office.

“Eventually this modern-
ization will allow business
people from all regions to
access directly the country’s
most important technology
database, and to do so from
their own personal com-
puter,” explained Mr. Blais.

Patents are currently filed
in Consumer and Corporate
Affairs Canada offices in
Hull, Quebec, on more than
six miles of shelves.

“For small and medium-
sized  businesses  with
limited resources, automat-
ion of the Patent Office will
improve their access to tech-
nological information and
encourage technology trans-
fer. This can improve
productivity and competi-
tiveness,” noted the Mini-
ster.

Automation will stimulate
research and development in

Canada and can help busi-
ness identify  foreign
markets.

The cost of the project is
$74 million over six years.
This expense will be offset
primarily by fees charged
foreign users.

The project’s first stage
will be completed in 1992
when, for example, all in-
coming applications for
patents will be logged
electronically. Completion
of the project is timed to
coincide with the automat-
ion of the patent offices of
most of Canada’s major
trading partners, including
the United States, Japan and
several members of the
European Community.

Scientists
Receive
National
Statistics
Award for
Revelations of
Challenger
Disaster

MORRIS TOWNSHIP,N.J.
— Three Bellcore scientists
statistically proved that the
probability of the space
shuttle Challenger disaster
at launch time would have
been significantly lessened
if the launch was postponed
until the outside tempera-
ture had risen considerably.
Their findings were publish-
ed in the Journal of the
American Statistical As-
sociation, December 1989.

Now for their work, the
researchers have been
chosen to receive the 1990
Outstanding Statistical Ap-
plication Award from the
American Statistical As-
sociation (ASA) — the only
such award given by the as-
sociation in the past three
years.

The scientists found that
the temperature at launch

See Industry, page 38
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Electronic Time
Capsules for A.D.

he history of time capsules

dates back to ancient Babylon

and Egypt. Statuettes or in-

scriptions sealed into temple
foundations comprised the -earlicst
forms. These seminal beginnings even-
tually culminated in Megalithic ar-
chitecture of enduring grandeur, attest-
ing to the achievements of great
civilizations.

Today electronic time capsules are
finding new custom markets and a
niche in history. Small but elegant
designs (Fig. 1) may contain a solid-
state “voice” augmented by graphics
for future generations to behold. By ex-
tension, a family astorium may not only
immortalize its builders, but be
fashioned to deliver vital information to
aid the restoration of civilization in case
of a global cataclysm.

Mayan pyramids, for example,
mysteriously pattemned after Egyptian
prototypes across the Atlantic Ocean,
arc believed to be astorium-type cap-
sules designed to withstand floods
caused by oceanic asteroid impact. Fig.
2 shows one of these stunning edifices.
It scems that a large asteroid was ob-
served near Earth by the Mayans’ ex-
cellent astronomers, who feared repeats
of legendary collisions in prehistoric
times. That an actual asteroid impact
transpired some 65 million years ago is
evidenced by the presence of a
worldwide layer rich in iridium — an

by George Lawrence

element rare in the Earth’s crust, but
abundant in meteorites. As discovered
by planetary scientists Alan R. Hil-
debrand and William V. Boynton
(University of Arizona, Tuscon), an old
crater site lies buried under sediment
more than a mile deep in the Colombian
Basin of the Caribbean Sea. Measuring

10,000

more than 180 miles in diameter, this
feature is twice the size of any impact
crater on dry land.

Unfortunately, no conventional time
capsule remains extant to explain to
posterity such and other concems, in-
cluding the rather sudden disap--

Fig. 1. Electronic time capsule with protective shelland cap removed.
Iniernal ROMvoice andpaper cache.
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Fig.2. Mayan pyramidstructure reflectsspiritand scope of astorium. See Text.

pearance of the Mayan civilization it-
self to posterity.

Modern Capsules

In general, time capsules are intended to
relate a history to generations yet un-
born. Typical sponsors are private in-
dividuals or industrialists with a strong
humanistic orientation. While
tautological approaches are tolerated, a
strong emphasis is placed on uncom-
promised quality. The excellent Wes-
tinghouse time capsules of 1938 and
1965, intended to be opened in A.D.
6939, continue to provide good
guidance for many designers.

Fig. 3 shows the first Westinghouse
time capsule being lowered into its un-
derground crypt at the New York
World’s Fair of September 23, 1938.
Fig. 4 depicts the capsules’s contents.
These were packed into a six-foot-long
cylinder made of glass. The cylinder
was then evacuated, filled with nitrogen
for preservation of the contents, sealed,
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and finally placed in the torpedo-
shaped metal container measuring 7.5
feet in length. The shell of the first cap-
sule was comprised of a hardened
allow, mainly copper. The shell of the
1965 capsule was made of corrosion-
proof steel. Depth of burial was 50 feet
below ground. A Book of Record told
the story. Three thousand, six hundred
and forty-ninc copies were distributed
to museums, libraries and other
repositories around the world, replete
with location data and astronomical ref-
crences.

The earlier time-frame has now been
notched up by an additional 3,000
years, up to A.D. 10,000. Some clients
might expect an even greater extension,
up to or beyond A.D. 50,000. In these
instances, it is only fair to point out that
the design and emplacement of ultra-
long-duration  time capsules s
governed by many considerations. Who
or what, for example, will read or
decipher a given capsule’s contents?

Will it be a human being or a biological
computer? Or will it be an untutored
survivor of a global cataclysm? Con-
versely, a galactic Princess Royal may
stand at the other end of time, trying to
apply her diagnostic acumen t0 a
broken container marked simply “John
Doe/A.D. 1991.” Who was this John
Doe, she wonders? What did this John
Doe do?

Of course, we do not wish to pain this
divine child. The key to good capsule
management resides in redundancy,
which calls for capsule duplicates and
uniform markers.

Good markers arc memorable works
of art. If, for example, the universal
quadratic form shown in Fig. 5 is
chosen, this particular design and style,
reduced to manageable dimensions,
must be maintained throughout the
design and emplacement phases. This
may be augmented by an engraved like-
ness of the capsule’s burial container.
Damaging clectrolysis is suppressed by
fabricating all capsule parts of non-
magnetic stainless steel type 304.

A strong, reinforced stecl shell
prevents breakage of the internal glass
liner. An excellent glass with a proven
service record is Corning’s code 7740
borosilicate material. It is true PYREX
glass that resists attack by all acids, ex-
cept hot phosphoric and hydrofluoric.
Because of 7740’s boron content, it is a
good neutron absorber. Design stress is
up to 1,000 psi and the glass may be
tempered to withstand stress of up to
3,000 psi in tension. Note that once
tempered, this glass cannot be altered or
refabricated. Pyrex has a life expectan-
cy of about one million years. With rare
exceptions, most clients do not wish
capsules to survive into a presumably
new geological age. For special liners
and shapes, contact Corning, Inc., In-
dustrial Supplies, MP 21-1-4, Coming,
NY 14831.

Other special considerations apply to
site surveys. A typical survey begins
with an examination of sites deemed
secure for capsule cmplacement, soil
tests for corrosive minerals, and use of
a theodolite (fig. 6) for measuring verti-
cal and horizontal angles.

Employ a “station” marking system
of good quality. If absolute secrecy is
desired, the unsurpassed accuracy of
narrow-field magnetic marking sug-
gests itself. A 1.25 inch nail, a fer-
romagnetic object, makes an excellent
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station marker. Even when covered up
with up to 8 inches of asphalt, it can
easily be located with a Schonstedt GA-
52B locator, which saw its baptism as a
reliable space-borne magnetometer.
Address: Schonstedt Instrument Co.,
1175 Wiehle Ave., Reston, VA 22090.

The importance of establishing
precise geodetic coordinates cannot be
overstressed. Aside from the occasional
needs for site inspection, the coor-
dinates will direct future generations to
the capsule and ensure that its in-
dividuality and uniqueness be recog-
nized. Many aids are available. If you
are a bit uncertain in the area of land
surveys, study texts offering practical
advice and expert guidance on evaluat-
ing land survey plots, legal descrip-

tions, and how to conduct basic survey- .

ing procedures. In the United States, the
book, Understanding Land Surveys,
written by surveyor Steve Estopinal, is
one of the best. Contact: Processional
Education Systems, Inc., Box 1208,
Eau Claire, WI 54702.

In this connection, you may also wish
to consider geographic software. IBM
has an excellent software program that
allows you o create, maintain, and ac-
cess geographic information across a
multitude of data bases. The Geo-
Manager, as the program is called,
works with a graphics-capable IBM
3270-compatible terminal. The pur-
chase price is high, but monthly license
charges are available. Contact: Jim
Keller, IBM, U.S. Marketing Services,
1133 Westchester Ave., White Plains,
NY 10604.

Capsule -
Instrumentation

Early on, a decision must be made
regarding the capsule’s electronic in-
ventory and the survivability of internal
support equipment through the millen-
nia yet to come. Direct your client(s)
accordingly.

Using staggered ROM (read only)
speech memory chips, for example, a
time capsule can be encoded by con-
ventional means to speak to future
generations. This capability may be
augmented by an acoustically or
mechanically engraved tinfoil cylinder
reminiscent of Edison’s first foil
phonograph. Arrange this “voice” in a
protective, padded shell (Fig. 7). The
foil cylinders may be slipped over the

ROMs which have their own electrical
connector for encoding and testing. The
use of internal, battery-type power sup-
plies is not recommended due to the
danger of corrosion. Enclose concise
instructions before sealing the liner and
applying an inert gas atmosphere
(argon or helium) to safeguard against
decomposition.

Be aware of space limitations! The
inclusion of books should be dis-
couraged. We now have new electronic
media that permits inclusion of CD-
ROM-based encyclopedias within a
small volume of space. It is by means of
such reference works that a maximum
of information can be delegated to
posterity. New items include
Compton’s MultiMedia Encyclopedia
and World Book’ s Information Finder,
among others. Grolier pioneered the
CD-ROM encyclopedia with its first

Fig.3. FirstWestinghouse time capsule of 1938. Se textfor description. Left, holding cap-

i -

cdition of the Electronic Encyclopedia
in 1986. Today’s version includes more
than 1,500 colour photos that are dis-
playable on computers with VGA
monitors. For review and general dis-
play, this item requires a 512K RAM,
VGA for graphics, CD-ROM drive with
Microsoft CD-ROM Extensions, Ver-
sion 2.1; DOS 3.0 or later. Source:
Grolier Electronic Publishing, Sherman
Turnpike, Danbury, CT 06816.

However, be aware that magnetic-
type storage media tend to weaken over
a period of time. Package these
materials in a mu-metal containment
shell for long-term preservation. A
laser-inscribed glass disc offers certain
advantages here, as does archival paper
inscribed with acid-free ink.

Technical  developments  not-

withstanding, handwritten paper docu-
ments still have the best chance of sur-

sule:A.W. Robertson, Chairman of the Board, Westinghouse Corporation. Right:
Grover A. Whalen, Presidentof New York World’s Fair, 1938.
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viving the ravages of time. A few words
about paper:

A good time-capsule paper is of the
neutral pH (NpH) type devoid of acids.
On the acid-alkalinity scale from 0 to
14, its pH must be 7.0 or neutral. Use
thealpha cellulose type. It is a museum-
quality, archival paper devoid of ferric
oxide, copper sulphate compounds, and
without optical brighteners, bleaching
residues or other fading elements.

Ask museums for recommended
sources of paper. We have a Catch-22
here in that only a very few paper mills
around the world have access to a pH-
neutral (pH 7.0) water supply. Inves-
tigate if the mill is located near a lake or
river. Chemical purification  will
remove a large amount of minerals and
impurities from the water, but often not
enough for an excellent archival rating.
Watch out for the phenomenon of
“foxing” — the reddish-brown spots on
old paper. This is caused when the
mill’s water contains trace elements of
iron and copper in various degrees of
chemical combinations.

The acidity problem precludes the
use of newspaper clippings in time cap-
sules. If you or your clients insist on this
type of historical presentation, it is best
to have the information etched into thin
steel foil. The same applics to

Fig. 4. Mr. Whalen, seated, signis manifest of 1938 time capsule’s contents. Films, microfiche with
viewer, household, sports, and scientific items conprised awell-rounded profile of contemporary

civilization.

photographs, which must be “screened”
(broken up into fine dots or pixels) for
the engraving process. Special masks,
metal pattems and precision artwork
are provided by various companies. in-
cluding Applied Image, Inc., 1653 E.
Main St., Rochester, NY 14609. This
particular firm also does electro-form-
ing and chemical milling on glass.

Repositories

It is often necessary that a completed
and fully encoded time capsule be with-
held from ground emplacement for a
variety of reasons, including corrosion
tests in ambient air. Long-duration skin
tests can be conducted in secure storage
rooms or, of so elected, in crypt struc-
tures such as shown in Fig. 8. Theft is
safeguarded against by fumishing the
capsule with a temporary ferromagnetic
iron bar, which is placed against the
granite or concrete closure plate from
within. Using a simple instrument such
as a metal detector (also known as a
“treasure  finder”), the capsule’s
presence can then be verified at fre-
quent intervals by simply sweeping the
detector across the iron bar’s known
position. Vandalism is avoided by not
including noble metals (gold, silver,
etc.) in the capsule’s contents.

Another type of repository
deals, with emplacement data
of the geographic type. Only if
the capsule itself is immortal-
ized and intemationally
recorded in the ancient tradi-
tions can the project be called
complete.

Time has taught that the best
of data repositories are
monasteries. They are self-suf-
ficient and usually immune to
political upheavals. Be guided
by a monastery’s ‘history and
art. A timeless, intensely cos-
mic outlook is important. A
perusal of the following book
is highly recommended:

Sitwell, S.: Monks, Nuns and
Monasteries,

Holt, Rinehart and Winston,
NY., 1965.

(For more condensed infor-

mation, see the Academic

American Encyclopedia,
Grolier, Danbury, CT 1987,
pp- 517-521)

It is expected that a new,
highly secure site for actual time-cap-
sule emplacement will become avail-
able at the Mount Rushmore National
Monument in South Dakota. Featuring
the well-known heads of fours U.S.
presidents, the monument has been tar-
geted for a four-year, $60 million res-
toration, which includes mapping and
repair of cracks (Fig. 9). The project
includes enlargement of the presently
small visitors’ facilities, improvement
of security operations, and completion
of the Hall of Records, a 68-foot-long
tunnel near the top of the granite moun-
tain. The tunnel’s structural stability
will be determined shortly.

Summary

Temporal and funeralistic connotations
notwithstanding, time capsules deal
with /ife. Thus, when entering into this
fascinating field, it is prudent to con-
sider the status of a possibly supremely
advanced, now-immortal civilization
residing on Earth some 7,000 or more
yecars hence. The galaxy has been ex-
plored; there are no economic or politi-
cal problems as we understand them;
the planet’s population is small and has
assumed a pastoral life-style. An oc-
casional starship brings mail or rela-
tives from distant worlds, and com-
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munication is of a galaxy-wide con-
figuration. Yet it is likely that this cul-
ture continues to place a premium on
education and has as intense an interest
in its ancient forefathers as we have
today. '

Thus, then, a time capsule’s contents
can be tailored in that direction. It will
demonstrate that we, t0o, had a sense of
historical responsibility that reached far
beyond private self-interests. After all
— OMNE VIVUM EX VIV, life comes
from life. (3

Fig. 6. Fieldsurveyoperationsin progress.Concise geodetic data are imperative fo time
capsule enplacementandrecovery. See textfor suggesteddata base.
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Fig8.Typical crypt structure with granite closure platesis shown — a temporary time capsule repository. Presence of capsule can be
confirmed periodically with beat-frequency metal detector. See text,



Fig.9. Washington’s face
atMount Rushmore
National Monument
being tested for

cracksin granite.

Seetext.

Aerial photo courtesy
U.S. National Park Service.
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Cont’d. frompage 30

time (which was 31 degrees
Falhrenheit) implied a 15
percent chance of failure; if
the launch had been delayed
until  the  temperature
reached 60 degrees Fahren-
heit, the probability of
failure would have been
reduced to only two percent.

The award recipients are
Dr. Siddhartha R. Dalal, dis-
trict manager, statistics and
econometrics research
group; Dr. Bruce Hoadley,
division manager, analytical
methods and  software
division; and the late Ed-
ward B. Fowlkes, distin-
guished member of techni-

cal staff, statistics research
division.

The awards, given at the
150th Annual Meeting of the
ASA in Anaheim, Califor-
nia, recognize outstanding
applications of statistics in
the physical, biological or
medical sciences. The paper
is titled “Risk Analysis of
the Space Shuttle: Pre-Chal-
lenger Prediction of
Failure.”

The risk analysis work
was triggered by the ap-
pointment of Dr. Hoadley to
serve on an 11-member ad-
visory committee to the
government’s space pro-
gram. The advisory panel,
operating under the auspices

of the National Research
Council (NRC), was formed
at the request of the
Presidential Commission on
the Space Shuttle Chal-
lenger Accident.

“One of the major issues
the NRC wanted to look at
was the value of quantifying
the probability of equipment
failure, something NASA
had rarely done before,”
Hoadley said. “Because
NASA engineers hadn’t cal-
culated the exact risk of a
particular component fail-
ing, NASA wanted the NRC
to review and suggest math-
ematical models that could
determine probability of
failure,” he added.

“The techniques
developed for analyzing the
Challenger disaster can also
be used to study the sur-
vivability of telephone net-
works, as in assessing
potential risks of fire,” said
Dalal. When high risks are
indicated by using this risk
analysis method — whether
for spacecraft, telephone
networks or any large com-
plex systems — engineer-
ing design changes can be
made.

Results of this research
have already influenced
NASA, which is in the
process of creating a statisti-
cal sciences research group.
a

Tube Sound

Cont’d. from page 20

proponents of tube sound laud as the
virtues of vacuum tubes are really bugs
which tube amplifiers never really
managed to solve.

Tubes, for example, are said to have
better bass. This is largely because they
have sort of awful high ends... the im-
pedance of the output transformer’s
primary goes up as the frequency pass-
ing through it does, and the efficiency
of the output tubes starts to fall off in the
treble as well.

The warmer, richer sound of tube
amplifiers is largely distortion... you
can get a similar sort of warm, rich
sound by getting a really cheap stereo
from Sears.

Oddly, the one thing that tubes do
well, handling lots of power, isn’t what
the current generation of hybrid tube
amplifiers seems to use them for. An
amplifier with low noise, low distortion
transistors in its small signal sections

and a couple of power pentodes to drive
the speakers would arguably combine
the best features of the two tech-
nologies. However, perhaps because
output tubes and transformers are too
big and too expensive to fit into the
confines of contemporary stereo equip-
ment, most amplifiers with “tube
sound” arrive at it by including a couple
of tubes as preamps.

You can arrive at much the same
power handling characteristics of
tubes... at least for audio applications...
by simply using a large enough solid
state amp to handle any peaks and tran-
sients you're likely to encounter. Un-
less you specifically like the distortion,
noise, hum, intermodulation, crosstalk,
harmonics, microphonics, heat, short
life span, power consumption, size,
weight and expense of tubes, tube
sound will probably be little more than
a manufacturer’s ploy to sell trendy
stereo hardware.

The tube sound’s already in rock 'n
roll. It probably doesn’t belong in most
other sorts of music.

While tubes do have their places,
even today, high fidelity sound probab-
ly isn’t one of them. Manufacturers who
tell you that nothing quite sounds like a
tube probably hire the same advertising
agencies who will tell you that nothing
quite accelerates like a Honda Civic,
tastes like Kraft cheese, makes friends
like a pit bull or lies like Michael Wil-
son. All of these things may well be
true, but they’re hardly features.

The last time I went to retube my
guitar amp, output tubes cost seventy-
five dollars a pair... this was about five
years ago. You might want to consider
this, too, as another of the unspoken
features of tube sound. ()

Source:

High-End Audio

2216A Queen St. E.
Toronto, Ontario M4E 1E9



ASINIANT -

IV =

ELECTRONICS SUPPLIES INC.

Since 1976.... The Nation’s TOP

IMPORTERS & DISTRIBUTORS INDUSTRIAL - COMMERCIAL - EDUCATIONAL SALES & SERVICE
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S+ Computer Systems

640K/360K DD/DISK 1/0 / 12FKB / VIDEO CARD /

ORION 386-25..
ORION 386-33 CA
ORION 486-25

with 4MB memory
ALL AT /286/386/486 SYSTEMS INCLUDE: 1 Meg RAM /1.2
Meg DD /I/0 / 12FKB / VIDEO CARD / HD FLOPPY CONT.

Color Graphic W/RGB...$ 39.95
MGA/(GA Dwal Graphic..$ 49.95

VGA Card 16 Bit/256K..$129.95
VGA Card 16 Bit/512K..$169.95
Trident 16/256K VGA...$139.95
OGak 16/256K VGA....... $129.95

A EGAWOHDER
ATI Graphic Sol. CEM..$ 69.95
VGA Basic 16/25&..... $149.95
...$189.95
..+$225.95,
.. e$229.95
VGA Worder S512X.......$39.95

oo MOTHERBOARDS o¢

...$ 89.95

386 - 25 XX CAGE. 51149595
386 - 33 64K CACFE..$1,750.95

P. Supply for Tower...$119.95

Apple IT+/E Replacennt$109.95

« KEYBOARDS »

AT/XT 5060 Standard...$ 49.95

AT/XT 12F Click Type..$ 79.95
AT/XT 12F WfTrack Bal1$109.95

oo MEMORY BOARDS +

XT 576K Ram Card OK...$ 49.95

AT Bocaram 2B EMS5 (K $179.95
AT Bocaram AT+ W@48....$199.95

PLEASE ASK FOR OUR FREE CATALOG

$ 39.95
AT/XT Serial 4 Port...$ 99.95
XT 1/0%2 XP/C/G...... $ 59.95
XT Disk I/0cceeecienes $ 59.95
XT High Dens Super 1/0$ 69.95
XT Game ‘Port... $ 19.95
XTI Time Card. $ 3.9
AT 1/0 S/P/G. ..$ 29.95

AT 1/0 2 S/P/G.

AT/XT Gravis Game Port$ 44.95
AT/XT Quik Shut Game..$ 39.95
AT/XT High Dens Floppy$ 49.95
AT/XT 4 Dr. BD/FD Cont$ 69.95
AT TDE HD/FD Cont..
AT IIE Malti 1/0.

» o COMPUTER CASES =

AT Style Mini FTip Top$ 49.95
AT Style Mini Slide On$ 59.95

Pull Size AT...ceceeee $ 89.95
Digital AT Fliptop....$119.95
Smll Footprint....... $ 89.95
PS/2 Style Case..o.ens $ 89.95
Tower Case 6 Bay Hor..$175.95
Tower Case 6 Bay Vert.$175.95
Mini Tower Case....... $119.95
Desktop Tower Case.,..$119.95
Controller

XT Floppy Controller..$ 34.95
XT 4 Disk Cantroller $ 4&2.95
AT/XT Hi Dens Cortr...$ 49.95
AT/XT 4 Dr. 8i Dens...$ 59.95
AT/XT HARD TRIVE CONTROLLERS

¥T Hard Dr. Cant MPM..$ 69.95
XT Hard Disk Cont RLL $ 89.95
AT Hard/Floppy MPM....$11%.95
AT Hard/Floppy Cont...$ 39.95
AT Bard/Floppy + 1/0..$ 69.95

Floppy Drives
S¥' 360kB Floppy Dr. ..$ 89.95
Sy 1.2 Floppy Dr...$109.95
3% IMB Floppy Drive.. $ 89.95
3% 2B Floppy Drive. .$109.95
w_y'mmm $ 9.95

2MB GMS STG12 MM, ..$425.95
A0MB 2806 ST412 RIL...$429.95
LOMB 2UMS STG12 MPM.. .$549.95
40MB 286 IDE AT only $529.95

Hard Drive Kits

2M8 Hard Drive Kit...$325.95
M8 Hard Drive Kit...$349.95

22,2 2K HudDrives

TEAMS  \ViSAMCCODCHEQUE

AR OR MAIL, ADOD $4.00
ALLOW 10 BUSINESS DAYS

DEALER INQUIRIES INVITED

DISKETTES /COMPUTER TAPE %} i\ toton
34 DATA CARTRIDGES
Dysan Dijsks SONY. b gg:iﬁ::;:?:ﬁ
mMEMOREX DYSAN 1/BOX 10/BOX SONY 1/BOX 10/BOX DC 600A..... $37.95
$4399.00 360K $10.95 $10.45 360K § 9.95 § 8.95 DC 1000..... $27.50
MOMEEX 1/BOX 10/BOX  1.24 $14.95 $13.95 1.2M $15.95 $14.95 DC 2000..... $29.95
$549.00 | 380K ¥ B.49 ¥ 7.99 1M $16.95 $14.95 1M  $16.95 $15.95 DC 2080..... $37.50
;ég:]( :lg.gg ;lg.z: M $32.95 $30.95 2M  $27.50 $25.95 DC 2120..... $39.95
o 1al0s s1a 50 WCBO 1/50x 10/80x  JVE 1/m0x 10/30x % @000 S
M $29.9% $28.95 60K ¥ 8.49 § 7.95 360t § 9.95§ 6.95 WaMEMOREX
IMR $17.50 $16.50 L-2M $11.45 $10.95 1.2M $14.95 $13.95 - 54, $27.50
1M $14.95 $13.95 1M $14.95 $13.95 oo 27T 1
NO NAME DC 600XTD...$37.50
e B 24 $27.95 $26.95 M $27.50 $26.95 [ coot . e34.95
WQ_Q 0:3:3?" N Goll(}lstg/r DC 300XL/P..$32.50
1.4 § 8. ‘49 ORION 1/BOX 10/BOX GLDSTR 1/BOX 10/BOX
lj,,c :1,“23 ;12'50 360K § 7.95 § 6.95 360K § 6.95 $ 5.95 SONY.
360KC § 7.95 8 7.50 1.2 $10.95°$ 9,95 1.2M §9.95$ 9.45 QD 600A.....$34.95
™ $9.95 % 8. l19 1M $11.95 $10.95 1M $10.95 $ 9.95 QD 6150..... $39.95
M $18.95 $16.9 2M $24.95 $22.50 2M $21.95 $20.95 QD 2000..... $27.50

ST225 2(MB 63S..... $ 285.95
ST238R 3B 65....$ 299.95
ST251-1 40MB 28MS...$ 375.95
ST277R-1 628 286..$ 425.95
SI277N-1 638 284S..$ 475.95
ST29(N 8B 28S....$ 570.95
STu096 8B 2865....$ 799.95

4182E 151D 16365...51,269.95
&P seagate Hard Drives

TAPE BACKUPS
DIIO XI/AT INT Kit....$499.95
KEIO XI/AT EXT AP Kit$219.95
WESTERN DIGITAL
Controller Boards
WOXIGEN 2+ 8 Bit HD...$ 79.95
JRIRTX 8 Bit Hard Disk.$ 89.95
WDL003v-MMl 16 Bit HD $149.95
W1003V-M42 16 Bit H/F$169.95
WD1003V-SR1 16 Bit HD $175.95
WDL003V-SR2 16 Bit H/F$179.95

(.} wp &l MONITORS

1400FA 14" TIL Aober..$149.95
1600FW 14" TIL White..$149.95
1452 .
1439 .
1430 .
5439 .
5468 .29 Super VGA.,..$529.95
3436 Multisync .28....$599.95

DataTlrain Monitor
DC~200S 14 .41lmm RGB $475.95
DC-506 14" ,52mm VGA..$325.95
DC-507 14 .41lmm VGA. .$399.95
DC-509 14" .31mm VGA. .$449.95
DC-515 14" . 3lmm Super$499.95
DC-606 14" .3lmm Multi$4s99.95

SAWION Monitor

S4430A 14" TIL Anber..$149.95
S4I30W 14 TIL White..$149.95
SCA3LVIT 14" VGA......$475.95
SCL4lV 14" VGA .GLIFP..$349.95
SCATIVS 14" VGA .31DP $475.95
GoldStar

GS1210A 12" TIL Anber $139.95
GS1601A 14" TIL Aber $189.95
GS14100GA 14 Colar $349.95

ey
PBL272A 12 TIL Amber $127.95

ORDER

1-800-265-2658

Computer Supplier

EPSON PRINTERS

1X-810 80 Col 180 CPS $275.95
FX-850 80 Col 264 CPS $525.95
FR-1050 132 Col 264(PS$699.95
10Q-510 80 Col 180 CPS $499.95
1Q-1010 136 Col 180CFS$795.95
10-850 80 Col 264 CPS $795.95
1Q-1050 132 Col 264(PS$899.95
1Q-2550 136 Col 400 $1,495.95
HP LJ Series ITI....$2,495.95
HP LJ Series ITP....$1,495.95
HP Deskjet 500........ $995.95
BP Series ITI & 1ID...$139.95

PRINTERS

DF1180 117 192 CPS. ..$8279.95
KXP1191 11" 240 CPS..,$349.95
KXP1124 11" 192 CPS...$449.95
KXP1695 16.5" 288 CPS $675.95
KXP162G 16.5" 240 CPS $675.95
¥XPu420 Laser HP Cam$l,495.95

Rolang

PR-9101 192 CPS.......$249.95
PR-9104 240 CPS....... $349.95
PR-1215 330/66 CFS....$599.95
PR-2617 192/63 CPS....$449.95
PR-2465 192/63 CPS....$599.95

PR-2017 17 CPS Daisy..$299.95
RAVEN LASER PRINTERS

1P-800 8 Page/Min...$1,495.95
LP-1110 11 Page/Min $1,895.95
ROLAND FIATEED PLOTTERS
IKY-1100 A/B Size...$1,299.95
IKY-1200 A/B Size...$1,795.95
IKY-1300 A/B Size...$2,295.95
DPX-2500 C-Size..... $5,495.95

NP-80-24 200/67....... $499.95
NP-136-24 240/80...... $749.95
NX-136-24 Color...... $799.95

NK1000 I 180 CPS..... $275.95
RA000 Rainbow 144CPS $375.95
NQ500 180 CPS Draft..$599.95
NR2410 180 CPS Draft..$499.95
NR2415 200 CPS Draft..$699.95

o

Decota Mouse W/Paint.

MICE

(o

..$49.95

GVC Optical 250/500.. S 89.95
Series 9 Serial Ver...$ 99.95
Seres 9 Bus Hi-Fex...$109.95

TOLL FREE

Circle Reader Service Card No.20

Incomm 1200BD INT..... $ 79.95
Incomm 2400BD Midget..$119.95
2400BD INT W/4800 Fax $139.95

2400BD Ext W/4800 Fax $189.95
Sypra Modem 2400 Int..$119.95
Supra Modem 2400 Ext..$129.95

PRINTER STANDS
PS900 Universal 2 legs$ 8.95
PSW120 Wire 80 Col 12"$ 9.95

PSH1I50 Wire 132 Col...$ 12.95

oo NETWORKING oo

ST-AS8 Arcnet Camp....$ 99.95
ST-ABS Arcnet Camp....$119.95
ST-AS16 Arcnet Camp...$169.95
ST-8AH Superinb 8 Port$249.95
STGAC 4 Port Hb....$129.95
ST-4PH 4 Port Passive $ 19.95
ST-EB1 NE 1000 Camp...$199.95
ST-EB2 NE 2000 Camp...$249.95
ST-EBW WC 8B Camp. ...$249.95
ST-EBUW WIC 16B Camp. . .$349.95
MILTT USER FAMILY

¥C Com 4227485 1 Port $ 99.95
FC Cam 422/485 2 Port $109.95
FC Can & Port RS-232..$ 99.95
FC Cam 4 Port RS-422..$149.95

RS-232 ADAPTER
Bevs DR2M/F-M/M-F/F..$ 6.50
Mull Modem DE2SM/F....$
Surge Protect DRRUF §
Jumper Box DB2RM/F....$
Loopback Test DR2SM/F $
Mini Tester DR2RM/F...$
Wiring Box M/F-M/M-F/F$
RS232 Linebooster..... $ 49.95

CONVERTER
RS232-RS422 Canverter $ 49.95
BS422-RS232 Canverter $ 49.95
FS232-R5422 Tvo Way. ..$ 69.95
RS232-RS485 Converter $ 89.95
RS22-RSL85 Two Way...$ 99.95
RS232-Parallel Corv...$ 69.95
Parallel-RS232 Conv...$ 69.95
ES232-Parallel Two Way$ 79.95

TESTER
RS232 Break Out Box...$ 59.95
ES232 All Lines Break $ 79.95
RSR2C Quick Tester...$ 8.95
RS232 Loop Back Tester$ 8.95

40 LANCASTER ST, W.
KITCHENER, ONT. N2H 459

PH: (519) 576-9902
FAX: (519) 576-9028

D-100L With Lock 9.

D-70L With lock... 8.95
ID-50L With Lock. 7.95
D-50 Holds 50 Disks. 7.50
ID-10 Holds 10 Disks..$ 3.75
Cardboard Meiler...... $ .99

YD-80 Holds 80 Disks..$ 10.95
D40 Holds 40 Disks..$ 9.95
YD-20 Holds 20 Disks..$ 6.50
YD-10A Holds 10 Disks.$ 3.95
YD-5 Holds S Disks....$ 2.50
Cardboard Mailer......$ .99

KEYBOARD DRAWER
ACDL37 S1iding Metal..$ 47.50
A1 Under Desk.....$ 34.95

MONETORS STANDS

S5010 127 Talt/Swivel $ 14.95
S5014 14" Tilt/Swivel $ 17.95
MOUSE ACCESSORIES

M50 Adjustable Pocket$ 9.95
MPDIO1 Pad Vinyl Top $ 7.50
ACD151 Mouse Pockets..$ 7.50

CABLES -DATA BOXES

ceees$ 6.95

16252 25 Pin AB Switch$ 19.95
6254 25 Pin ABCD Sw..$ 29.95
5362 36 Pin AB Switch$ 24.95
16364 36 Pin ABCD Sw..$ 34.95
AUTO DATA STTR BOKES

TSA101 Auto Par. 2 P..$ 59.95
ISA107 SAS22 Berial...$ 99.95
DSAI08 SS41A 4 in 1...$129.95

Program Card
B+701 Eprom Writer...$249.95
B+704 Byrom Writer. ..$299.95
B4-708 Bpram Writer...$425.95
B+90]1 Eprom Writer...$199.95
B4-904 Bpram Writer...$249.95
ICT-302 Dram Tester...$225.95
PAW-40] Pal Prograumer$399.95
ADP-51 8751 Writer....$ 89.95
B-601 Bipolar Prom...$375.95
UPW-484 8748 Progr. ...$349.95
EP-ROM ERASER

LER-123 Bprom Eraser..$199.95
LER-121 Epram Fraser..$ 99.95
RU-201/T Eprom U.V....$139.95
IBAR OOMPUTER FILTER

IB-2-0 2 Qutlet
IBAR-2-6 Isocbar 2 Qut $ 69.95
IBAR—4-6 Isobar 4 Out $ 89.95
IBAR6-6 Iscbar 6 Qut $129.95

For Service
CALL

1-519-576-9026

FOR IMMEDIATE ACTION USE OUR FAX
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FLUKE 73 FLUKE75  FLUKE77

Analog/Digal display ~ Analog/Digital display ~ Analog/Digital display

Vots, ohms, 10A Volts, ohms, 10A & Vots, ohms, 10A &

{fused), diode test mA (both fused), mA (both fused),

07%basicdc diode test diode test

accuracy 0.5% basic dc 0.3% basic dc

2000+ hour accuracy accuracy

battery life Audible continuity Touch Hold®

3-year warranty A getold  Audible continuity
2000+ hous Autorangelrange hold
battery life 2000+ hoor
3-year warranty

battery life

holster

3-year warranty

More than two million users agree: the
Fluke 70 Series handheld digital multimeters
are simply the best.

These originals have become classics. And
the reasons are simple.

They are accurate and easy to use. Features
made popular by the 70 Series—like fast
autoranging, continuity beeper, and quick

diode test—are now standards in the industry.

Other 70 Series features stand alone. Touch
Hold®, for example, locks the reading on
the display and signals you with a beep. So

you can keep your eyes on the circuit and
probes.

The 70 Series are built without compromise.

All current ranges are fully fused. The
resistance function is overload protected to
500V. No detail has been overlooked in
making these rugged and reliable meters
the first choice of two million professionals.

Made in the USA using state-of-the-art man-

ufacturing methods, every Fluke 70 Series
multimeter is backed by a 3-year warranty.
Another first in the industry.

Circle Reader Service Card No.21

PHILIPS

4

Choosing the best handheld muitimeter is
very simple. Pick up the Fluke 70 Series at
your Fluke distributor today.

For the authorised FLUKE distributor nearest you contact

FLUKE ELECTRONICS CANADA INC.
Mississauga Ontario, Tel: (416)890-7600 Fax: (416} 890-6866
Ottawa Ontario, Tel: (613) 723-9453 Fax: (613) 723-9458
Dorval Quebec,Tel: (514) 685-0022 Fax: (514) 685-0039
Calgary Alberta,Tel: (403) 291-5215 Fax: (403) 291-5219

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE.
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ROLAND DG CANADA INC
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Dimteey,

WINTER / SUMMER 1991 sorT Foru caTaLoc

HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES

INDEX; 11. Industrial Lab 17. Multi User, Bar Code

3. Computer Systems
4. Computer Add-ons

12. Meters, Osciloscopes 18. Boosters, Converters,
13. Pronto Boards, Logic Gender Changers

: Probes 19. Data Switch Box
2 ﬁzggiggves 14.Disk Holders, Computer 20. Ribbons
7. Printers Supplies 21. Disketts
8. Modem, Fax 15.Power Bar, Surg, 22&23 Books
9. Eprom Erasers Memorex Supplies 24&25 Software

10. Industrial Control cards  16-Networking, Pointof Sale 26. Moving Signs

Quality, Reliability and Service

MOST ORDERS
WITHIN 24

40 LANCASTER ST., W.
KITCHENER, ONT. N2H 4S9
PH: (519) 576-9902
FAX: (519) 576-9028

Sta=° SERVING YOU FOROVER 15 YEARS "5 g a et price

WHY WAIT? CALL ORION ELECTRONICS NOVW! Order desk & technical support open:

ORDER TOLL FREE

1-800-265-2658

27. Computer Cables, CCTV
28. Connectors, Sockets
29.Chemicals

30. Speakers

31. Order Form

32. Kits

9.00 a.m. to 6.00 p.m. Monday - Friday
9.00 a.m. t0 5.00 p.m. Saturday

For Service
CALL
1-519-576-9026
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ORION ELECTRONICS SUPPLIES INC.

40 Loncoster Street West
KITCHENER, ONTARIO N2H 459
Telephone 15191 576-9902

ELECTRONIC DISTRIBUTOR
INDUSTRIAL — COMMERCIAL — EDUCATIONAL

Dear Customer;

The introduction of Electronic instruments and computer systems into our daily lives
several decades ago has revolutionized the way we work and play. Since that time,
technology advances have come along with increasing speed, improving the quality of
our lives and the functioning of our industries. The world we live in today is said to under
go continuous technological innovations. This is so drastic that nobody has ever seen a
precedent in human history. Whirling itself away in the very center, electronics technology
is reaching out to every sector of the human race. To keep pace with the demands of this
dynamic field, a ready supply of precision electronic and computer parts is essential.

ORION ELECTRONICS INC. Is proud of its contributions to the electronic and computer
industry. For over a decade we have supplied the most widely-needed electronic
components, peripherals and computer systems, satisfying buyers with products of
superior quality at reasonable prices, promptly delivered. Ever since our establishment,
we have dealt with products covering from electronic, digital components to various highly
sophisticated computer systems, equipments and measuring instruments. These are the
principles by which we operate and our reputatiori both at home and abroad has proven
them sound.

We are in the business for over 15 years supplying electronic and computer related
components, supplies and equipment to all Government agencies, School boards,
Manufacturers, Industrial and Commercial establishments throughout Canada. Providing
full service and training for all our clients, if required. Our firm has offices in Taiwan and
in the process of opening offices in Hong Kong and Europe. Our company officials spend
considerable time meeting with the manufacturers in these places to obtain the latest
products available at the best possible price.

We have a full repair and service department and due to our manufacturing process of
our computer systems, our technicians have the best knowledge about IBM and APPLE
computers for repairing servicing and upgrading these sytems.

At ORION we have built a reputation for providing quality electronic and computer
products plus fast and efficient service. An enormous selection of our merchandise is on
display in our store or readily available from our warehouse. We welcome you; whether
you’re a hobbyist or an industrial developer, to our world of electronics.

ORION ELECTRONICS SUPPLIES INC. Engages in continuous research and
development so as to be able to provide our customers with exactly the parts and
accessories the may need. We hope you will find this catalogue helpfut in saving you time
and money and we cordially welcome your comments and advice.

Thank You

(b

Joseph Kovacs
President.




= ELECTRONICS SUPPLIES INC

INDUSTRIAL — COMMERCIAL — EDUCATIONAL SALES & SERVICE

- and compare our quality and prices!
‘ p ourq ) y (¥ 4H
$.203 Before You Purch !
L% efore You Purchase ANY Computer
- STANDARD FEATURES STANDARD FEATURES
TURBO 6/12MAz Mb 799 TURBO 8/20MHz MB
INTEL 80286 (6/12MHz) : INTEL 80386-20 CPU D#
FOR VALUE, 1MB MEMORY UPGR TO 16MB 1M RAM UPGR.TO 16MB
o 1.2MB OR 1.44MB D.DRIVE 1.2MB OR 1.44MB D.DR.
: PERFORMANCE; 200W POWER SUPPLY (CSA, FCC) CSA 200W POWER SUPPLY
. & SERWCE PAR FDD2/HDD2, FLOPPY, HARD DISK CONT FDD2/HDD2, FLOPPY, HARD DISK CONT
Il PARALLEL/SERTAL/GAME PORT & CLOCK 2 SERIAL, 1 PARALLEL PORTS
i EXCELLENCE SOCKETED FOR 80287 MATT CO~PROCESSOR GAME & CLOCK CALENDAR
AT 101 KEY ENHANCED DELUXE KEYBOARD 80387 CO-PROCESSOR SOCKET
) COLOR OR MONO GRAPRIC VIDEO BOARD AT 101 KEY ENHANCED DELUXE KEYBOARD
ASSEMBLED & FULLY TESTED IN CANADA COLOR OR MONG GRAPHIC VIDEO CARD
GUARANTEED 100% IBM COMPATIBILITY ASSEMBLED & FULLY TESTED IN CANADA

RUNS MS DOS; XENIX; UNIX; NOWELL; 0S/2; MINIMUM 48 HOURS BURN IN TIME
GUARANTEED .100% IBM COMPATIBILITY

ORION 286-12..... $799
ORION 286-16..... $849 ORION 386-20...... $1,399
ORION 286-20..... $899 ORION 386-25...... $1,499

STuCiv=-386SX-16 System 949

SAME FEATU'RES AS SYSTEM 386 BUT USES 386SX 16MHz MOTHER BOARD

myh,.\' Y -386-25 Cache System > ‘999

SAME SPECS AS SYSTEM 386 8 EXPANSION SLOTS TWO 32 BIT;
BUT WITH: OUR 25MHz CACHE 386 MOTHER BOARD FIVE 16 BIT; ONE 8 BIT
32KB CACHE MEMORY USING 25NS 8K X 8 SRAM FULLY COMPATIBLE WITH MS DOS;
8KB CACHE AUTO BOOTING ROM DR. DOS; 0S/2; UNIX; CONCURRENT
EMC SOCKET FOR 80307-25 MATT CO-PROCESSOR DOS 386; PC D0S/386; XENIX; ETC;
386-25 CACHE.....$1,999.00 -
386-33 CACHE.....$2,250.00

16 YEARS OF RELIABILITY,

| TLASER ot o
COMPUTER PRODUCTS Can Be YOI.ll’ Friend Forever

386

-« DataTrain R L

STANDARD FEATURES
8 EXPANSION SLOTS
640K RAM; 12MHz TURBO
{ 360 OR 720K DRIVE
i 150W CSA POWER SUPPLY
{ DUAL DISK CONTROLLER
: SERIAL/PARALLEL/GAME
'CLOCK CALENDAR

! MONO OR COLOR CARD
TURBO, RESET BUTTONS

9" AMBER DUAL CRT $1,195 $1,595 $2,485 $2,895

ﬁ"g‘;@ig '522;' FED THEE comPUter Systems 9" VGA MONITOR  $1,995 $2,395 $3,295 $3,695
D 600X Y : %

. 101 ENHANCED KEYBOARD 286, 386SX, 386 LCD 600X400 SCRN $1,595 $1,995 $2,895 $3,295

' ASSEMBLED & TESTED IN CANADA PLASMA 600X400 S $2,295 $2,595 $3,495 $3,895

| 48 HOUR BURN IN 2
| GUARANTEED 100% IBM COMPATIBLE . 4 v TEM 59
l ORION XT 88-12 $499 | o}

ORION XT 88-16...... $549 ' INTEL 80486-25Miiz MICROPROCESSOR 1.2 & 1.44 FLOPPY DRIVE
ORION XT 88-20...... $599 ¢ TWO LEVEL CACHE SYSTEM HIGH PERFORMANCE 159 MEG ESDI HHD
ORION XT 37MHz......$649 (286 cpu)\ 7 CB DIRECT MEMORY ACCESS 1.1 INTERLEAVE ESDI HARD & FLOPPY CONT.
16 LEVEL INTERRUPT; 3 PROGR TIMERS \ 16 BIT VGA CARD W/S512K, 1024 X 768
Compact DeSlgn 8/25MHz SWITCHABLE SPEED 1024 X 768 MULTISYNC MON, .28 DOT PITCH
lllS PERFORM: 114.1MHz(LAND), 11.14(MIPS) » SERIAL, 1 PARALLEL & 1 GAME PORTS
p HEAVY DUTY FULL SIZE VERTICAL CASE CLOCK/CALENDER, W/BATTERY BACKUP

HEAVY DUTY 230 WATT POWER SUPPLY SUPERB QUALITY 101 ENHANCED KEYBOARD

High Portability 4 MEG RAM, 8 OR 16 HEG EXP. ON H/B MS-DOS 3.3 OR 4.01 W/GW BASIC
ACT 286/3865X VGA LCD Laptops | Pelfonnance and Support.

MOST ORDERS SHIPPED " find a better price
WITHIN 24 HOURS. SERVING YOU FOR OVER 15 YEARS s hefore S by

ORDER TOLL FREE!

1-800-265-2658

Order desk & technical support
Open:9:00am to 6:00pm Mon-Fri.
9:00am to 5:00pm Saturday.
FOR SERVICE
CALL: 1-519-576-9026
—

40 LANCASTER ST., W.
KITCHENER, ONTARIO N2H 4S9

PRs (519) 576-9902
FAX: (519) 576-9028




ELECTRONICS SUPPLIES INC.

INDUSTRIAL — COMMERCIAL — EDUCATIONAL SALES & SERVICE

Your #1 Source For Quality Computer Components IEIEEPTNERTGRE

XT PARALLEL PRINTER PORT............. $24.95
PARADISE. = MOTHERBOARDS XT SERIAL PORT. s s .vnenrennncrnennnnns $29.95
™ == RN o . $ 89.95 AT/XT RS232 SERIAL 2 PORT............ $39.95
VIDEO CONTROLLERS XT 1OMBZ« o s voeeeennns $ 99.95 AT/XT RS232 SERIAL 4 PORT............ $99.95
R EEES CiEbse il $ 39.95 XT 12MHz oo $ 109.95 xz T/042 S/P/C/Guuueanvnineneannnnns $59.95
CGA COLOR GRAPHIC W/RGB..$ 39.95 XT 16MHz . oo § 119.95 XT DISK I/0 S/P/C/G/DISK............. $59.95
MGA/CGA DUAL GRAPHIC CARD$ 49.95 PO OMHZ 0, A $ 129.95 XT HIGH DENSITY SUPER I/0 S/P/C/G/D $69.95
GB MGA/CGA AUTO SWITCH...§™59.95 XT 37MHz 286 CPU. . . .o TS Nos I XTUGAME BRSNS SRR SRS $19.95
N (i) ....... b AT 286 - 12. .. ... ... s 179.95 x; TIME CARD....urvvennnanannnannnans $34.95
VCA CARD (16 BIT) 256K...$129.95 AT 286 - 16. ... oo $ 199.95 :T Hg g/sp/c} ........................ $29.95
VGA CARD (16 BIT) 512K...$169.95 AT 286 = 20. . s e v e vevnnnnn $ 219.95 21K 5% 5 355 0006080086 0 5 25005 $34.95
386 SK = 16, ..o, $ 499.95 AT GAME PORT.......uuuuuuiieesseonnnn $29.95
e — _— 386 SX - 20, .. $ 599.95 AT/XT GRAVIS GAME PORT W/SPEED CONT..$44.95
v B 386 DX = 20, oo $ 999.95 AT/XT QUICK SHUT GAME PORT W/SPEED...$39.95
ST8 Systems, Inc. nx et "’"“" "°"-' 386 DX = 25. . ceeneenrnnns $1,099.95 AT/XT HIGH RES FLOPPY CONT........... $49.95
STB VIDEO ADAPTERS 386 - 25 32K CACHE....... $1,495.95 AT/XT 4 DRIVE HIGH DENS/FLOPPY CONT..$69.95
S 3 . 386 - 33 64K CACHE....... $1,750.95 AT IDE HD/FD CONT..cvvvncecearonsosns $49 .95
VGA BASIC 8 BIT 256K.......... $129.95 o 486 - 25 AT BUS.......... 32:995 95 AT IDE MULTI I/0O IDE BD/FD S/P/G..... $89.95
VGA AUTO 8 BIT 256K........... $139.95 141,“, 486 - 25 EISA. oot & v
POWER VGA 256K. ... eseveeeecnns $249.95 AR ee MEMORY BOARDS o+
POWER GRAPH S12K...........0n. $269.95 ﬂﬂ!ﬂ
POWER GRAPH 1 MEG............. $299.95 XT 576K RAM CARD OK......oeew $ 49.95
TTX VIDEO BOARD XT 2MB EMS RAM CARD OK....... $119.95
_— 150W XT SIZE:ccccceccccccccoocvoccnns $ 69.95 XT 4MB EMS RAM CARD OK........ $149.95
TRIDENT 16/256K VGA........ $139.95 200W XT SIZE....euvvneenseenannennnnn $ 79.95 YT BOCARAM 2MB EMS OK......... $169.95
OAK 16/256K VGA...cveuunrnnn $129.95 AT FULL SIZE. ... ueueneneueneneanenunnen $ 99.95 AT IMB EMS RAM CARD OK........ $129.95
MEGAVIEW 512K VGA.......... $229.95 POWER SUPPLY FOR PS/2 STYLE CASE..... $ 89.95 AT 4MB EMS RAM CARD OK........ $149.95
MEGAVIEW 1 MEG VGA......... $275.95 POWER SUPPLY FOR TOWER CASE.......... $119.95 AT BOCARAM 2MB EMS OK......... $179.95
m POWER SUPPLY FOR MINI TOWER CASE..... $119.95 o7 BOCARAM AT PLUS 4MB EMS OK $199.95
- POWER SUPPLY FOR MINI DESKTOP CASE...$109.95
g = AT 2MB I/0 S/P/G OK.ovuuvuunun $175.95
— WOUBER AEPLE TT+/E REPLACEMENT PONER SUFPLY $109.95 Loj2 2B FOR MODEL 50/60 0. 410002
. 2 4MB FOR MODE 60 OK. 29.95
ATI VIDEO ADAPTER T s 5 6 TR o T O 9 e e ane =t PS/2 4MB FO L 50/ .$2

AT/PS/2 STB RAPID MEG 8MB EMS $249.95

ATI GRAPRIC SOLUTION OEM...... $ 69.95 w co"PAT'BLE HARDWARE
ATI GRAPHIC SOLUTION.......... $ 79.95 lte &lic 4
ATI GRAPHIC SOLUTION W/GAME...$ 89.95 128 Rt
VGA BASIC 16/256K.....cc0vueen $149.95 PERSONAL COMPUTER Computer 6502 II+ COMPATIBLE BOARDS
VGA WONDER OEM 256K........... $189.95 80 COLUMN CARD AUTO........... $ 99.95
VGA WONDER OEM 512K........... $225.95 LASER 128 EX/2 II+/ITe/IIc COMP........... $599.95 280 CARD.. .. rrrosrenenns $ 69.95
VGA WONDER 256K.......evoeevne $229.95 LASER EXT. D.D. 3% ITc OR MAC COMP BOOK..$275.95  DISK CONTROLLER.. ... .svvsnness $ 69.95
VGA WONDER 512K..s.ovvunense- $349.95 LASER EXT. 5% IIc COMP....eevvvvronecnnns $175.95 16K LANGUAGE CARD. ..o oomoiin, $ 69.95
WITH MOUSE ADD....eecvonoeee $ 60.00 LASER EXT. 5%" II+ or IIe COMP............ $169.95  SERTAL CARD PRINTER/MODEM..... $ 49.95
LASER 1 MEG RAM CARD OK....e.evuvooeonenns $ 39.95  NICE PARALLEL PRINTER CARD....$ 99.95
- L128 EXPANSION BOX. s ecuvnnenrrrnnnsnnnens $119.95  SPEECH CARD. .. .osoenon s, s 75.95
_ TASERIMOUSE W IR eriry. LI - 2 - S-F - A FLE CIEOED | i S s 99.95.
Feripherals JOYSTICK XT OR L128 TIC..esecouueuueeecenn $39.95  ITi/TTe 160K DISK DRIVE....... $169.95
L128 SERIAL PRINTER CABLE................. $ 12.50
WILLOW VIDEO PRODUCTS L128 PARALLEL PRINTER CABLE............... $ 12.50 P bl
L AL M IN3HA B o SO0 000000000 12.50 t
VGA-TV RESELLER (BROADCAST) 1) SR, oz CRL2ED Or a eS (SKD)

SUPER VGA 800 X 600 CARD WITH VGA

9" AMBER PORTABLE (SKD) $795.95
chRrstE/szo SUMPTS 50 0 0 66606 08B0 $ 599.95 o KEYBOARDS o 9 DUAL (HONO OR COMP) CRT .
A= 200W POWER SUPPLY; 84 KEY KEYBOARD
SUPER VGA 8/16 BIT AUTO SW UP TO AT/XT 5060 STANDARD KEYBOARD...$ 49.95 USE FOR & SLOT 88, 286, 386 MOTHER BOARD
1024 X 768, WITH NTSC OR S-VIDEO AT/XT 12F ENHANCED KEYBOARD....$ 59.95
CONNECTION, ABLE TO GENLOCK VIDEO MB101 KEYTRONICS 12F KEYBOARD..$129.95 9" VGA PORTABLE (SKD) $1,595.95
SIGNAL WITH VGA SIGNAL............. ...$ 895.95 KB1O1l KEYTRONICS 12F KEYBOARD..$175.95 9" 0.28 DOT PITCH HIGH RES VGA CRT
PUBLISHER*S VGA (FRAM CAPTURE) AT/XT 12F CLICK TYPE KEYBOARD..$ 79.95 220W POWER SUPPLY; 84 KEY KEYBBARD
SUPER VGA 800 X 600 CARD WITH AT/XT 12F WITH TRACK BALL USE FOR 8 SLOT 88, 286, 386 MOTHER BOARD
AND SOFTWARE. « v ovevovavecns $109.95
VIDEO IMAGE INPUT PLUS FRAME LCD POBTABLE (SKD) $1,195.95
CAPTURE & MANIPULATION SOFTWARE 64 oo COMPUTER CASES oo LCD SUPER TWIST DISPLAY W/BACKLIT 90° TILT
GREY LEVELS, 320 X 200 1/60th SEC HIGH RESOLUTION 640 X 400 LCD SCREEN
512K....$1,295.95 256K....$1,195.95 AT STYLE MINI FLIP TOP........ $ 49.95 VIDEO PORT FOR EXTERNAL MONO/COLOR MONITOR
. AT STYLE MINI SLIDE ON........ $ 59.95 90 KEY KEYBOARD; LCD ADAPTER; 200W P SUPPLY
PUBLISHER'S GS (FRAME GRABBER) L, S350 o5 06 0 08 a6 o 5 $ 89.95 2 X DRIVE STORAGE (5% OR 3%)
GRAY-SCALE FRAME GRABBER, WORKS DIGITAL AT FLIPTOP............ $119.95 USE FOR 8 SLOT 88, 286, 386 MOTHER BOARD
WITH ANOTHER COMPATIBLE VGA CARD DIGITAL AT SLIDE ON........... $129.95
UP TO 640 X 400 OR 512 X 512 & 256 SMALZ FOOTPRINT. .. 0 .. $ 89.05 PLASMA PORTABLE (SKD) $1,795.95
GREY LEVELS, SOFTWARE FOR CAPTURE IN PS/2 STYLE CASE.....0vvvvvn... $ 89.95 HTGH] RESR6AORX|SOOIIONCRAY RCARERGAS IELASHA

1/30th OR 1/60th SEC....cco0vvaneses

PUBLISHER'S COLOR
BIGH RESOLUTION COLOR FRAME GRABBER.
WORKS WITH COMPATIBLE VGA CARD.
RESOLUTIONS UP TO 640 X 400 & 512

X 512 BY 256 COLORS. FULL 16 BIT.
DISPLAYS &4-7 FRAMES/SECOND. .

MQST ORDERS SHIPPED
WITHIN 24 HOURS.

40 LANCASTER ST., W.

XITCHENER, ONTARIO N2H 4S9
PH: (519) 576-9902 \

FAX: (519) 576-9028

e B s - i« o e o e i

SERVING YOU FOR OVER 15 YEARS 'gﬁ‘:,;";,%::,?:‘;g:,

$ 999.95

TOWER CASE 6 BAY HORIZONTAL..
TOWER CASE 6 BAY VERTICAL....
MINI TOWER CASE
DESKTOP TOWER CASE

.$175.95
.$175.95
$119.95

ORDER TOLL FREE!

1-800-265-2658

DISPLAY WITH 90° TILT
VIDEO PORT FOR EXTERNAL MONO/COLOR MONITOR
150W POWER SUPPLY; 101 KEYBOARD
SHOCK MOUNT DISK DRIVE ASSEMBLY
USE FOR 8 SLOT 88, 286, 386 MOTHER BOARD

rice
uy.
Order desk & technical support
Open:9:00am to 6:00pm Mon-Fri.
9:00am to 5:00pm Saturday.
FOR SERVICE
CALL: 1-519-576-9026

4



INCLUDES HARD DISK CONTROLLER, CABLES &
INSTRUCTIONS. ALL IRIVES ARE PRE-TESTED

20 MB HARD DISK SYSTEM ONLY R et

A Commitment to Customer  Excellence in Price, Quality, Perf
Satsfaction i the Principle Quality, Performance and Support

. oMiniScribe  Mapgor®
bEhmd our Company Ope['atl()ns 8051A 40MB 28MS IDE 32K CACHE 1:1 § 389.95 WESTERN DIGITAL
1085 72MB 28MS STS06 MFM F.H. . . $ 845.95
o 7080A 8OMB 19MS IDE 32K CACHE 111 $ 729.95 'Contr‘)'ler IBoardS
(SSS)SEBgafE Hard Drlves 1140 120MB 27MS STS06 MPM F.H.. . $1,849.95 WDXTGEN 2+ 8 BIT HARD DISK MPM. . § 79.95
4170S 158MB 14MS SCSI F.H.. . . . $1,285.95 WD27X 8 BIT RARD DISK, RLL. . . . $ 89.95
SEAGATE S%~ HARD DRIVES 4170E 158MB 14MS ESDI F.H.. . . . $1,285.95 WDLOO3V-MML 16 BIT RARD DISK MM, $1¢q.
ST225 20MB 65MS ST412-MFM . . $ 285.95 2190 160MB 29MS ST506 MFM F.H.. . $1,875.95 WD1003V-MM2 16BTT mmm/m"y #e 49.95
ST238R 30MB 65MS ST412-RLL. . $ 299.95 43805 338MB 16MS SCSI F.H . $1.945.95 WD1003V-SR1 16 31T mnme LorP 31$9 .95
ST251-1 4OMB 28MS ST412-MPM . . . $ 305.95 4380E 338MB 16MS ESDI F.H . $1,945.95 WD1003V-SRZ 16BIT HARD/FLOPPY RLL $175.95
ST277R-1 65MB 28MS ST412-RLL. . . $ 425.95 8380S 360MB 16MS SCSI F.H.. . $1,999.95 *ABOVE ARE 12MHz 2:1 mrsm.a:u s
ST277N-1 65MB 28MS SCSI-RLL . . . $ 475.95 8380E 360MB 16MS ESDI F.H.. . . . $1,999.95 WD1006V-MM1 16 BIT HARD DISK, =
ST296N 85SMB 28MS SCSI-RLL . .$ 570.95 8760S 676MB 16MS SCSI F.H.. . . . $2,995.95 NDLOOSV-ABE: 1eBir e rieks MFM $169.95
ST4096 BOMB 28MS ST412-MFM. . $ 799.95 8760E 677MB 16MS ESDI F.H.. . . . $2,995.95 WD1006V-SR1 16BIT HARD DISK HPM $175.95
2106E 89MB 18MS ESDI-RLL. . . $ 899.95 *F.H.= FULL HEIGHT* B oot or AL , RLL. $175.95
ST4144R 120MB 28MS ST412-RLL $ /FLOPPY RLL $175.95

S . .% 999.95
4182E 151MB 165MS ESDI-RLL. . . . $1,249.95 LOMNESZ Hard Drives *ABOVE ARE 16Miz 1:1 INTERLEAVEX

WDAT-140R 16 BIT HARD DISX IDE. . $ 49.95

2274A 240MB 16MS IDE-RLL. . . . . $1,895.95 3040 42MB 25MS SCSI 1 HIGH $ 575.95 WDA
o . T-240RA 16BIT HARD/FLO
4083E 319MB 18MS ESDI-RLL . . . . $1,899.95 3044 4«2MB 25MS IDE 1" HIGH. . . . $ 499.95 WD1007V-SE1 16BIT HARI/)}})'I;’:Y IDE. $ 55.95
4084E 319MB 14.5MS ESDI-RLL . . . $1,995.95 3184 84MB 25MS IDE. . . .. . % 699.95 Y
B % . . . 15MB/SEC 1:1 INTERLEAVE W/BIOS. $225.95
2383A 338MB 16MS IDE-RLL. . . . . $ . 3100 104MB 25MS SCSI. . . . . . . $ 795.95 WD1007V-SE2 16BIT HARD/FLOPPY 1:1
H d D 3104 104MB 25MS IDE . . . . . . . $ 795.95 15MB/SEC W/BIOS, ESDI . . . . $275.95
Seagate ar rives 3200F 212MB 19MS SCSI . . . . . . $1,395.95 WDFASST2 16BIT HARD/FLOPFY 4NB) SEC
3204F 212MB 19MS IDE. . . . . . . $1,375.95 DOS, SYT0S., NETWARE, XENIX, SCSI$599.95
24 20w 10 Sva1z MICROPQILIS ec
ST124 20MB 40MS ST412-MFN . . . . $ 299.95 O d pt
ST125-1 20MB 28MS ST412-MFM . . . $ 339.95 Hard Drives aaa Controller
ST138-1 30MB 28MS ST412-MFM . . . $ 369.95 :Clg? 72MB 30MS ST412. . . . . . $ 895.95 ACB-2072 8 BIT HARD DISK 2:1 RLL . . . . . . $ 89.95
ST138R-1 30MB 28MS ST412-RLL. . . $ 359.95 C1674-7D 158MB 16MS SCSI . . . . $1,495.95 ACB-2310 16 BIT HARD DISK l:l MFPM. . . . . . 5149.951
S COLD 6 ST o o o B O MC1654-7D 161MB 16MS ESDI . . . . $1,349.95 ACB-2312 16 BIT HARD/FLOPPY DISK 1:1 MFM . . $169.95
STIS7R 49MB 28MS ST412-RLL. . . . $ 369.95 MC1578-15 332MB 18MS SCSI . . . . $2,250.95 ACB-2370 16 BIT HARD DISK 1:1 RLL. . . , . . $149.95
ST157A 4SMB 28MS IDE-RLL. . $ 389.95 MC1558-15 338MB 18MS ESDI . . . . $2,250.95 ACB-2372 16 BIT HARD/FLOPPY 1:1 RLL. . . . . $179.95
R s o A T R T MC1568-15 676MB 16MS ESDI . . . . $2.999.95 ACB-2320 16 BIT BARD DISK 1:1 ESDI . . . . . $249.95
280A 71MB 28MS IDE-RLL. . . . . . $ 525.95 HCL586-15D 1049MB 14MS SCSI . . . $ CALL NiA-130 16 311 AR pise svencs L o 3i25.95
L e e s RO 1540 16 BIT RARD DISK SMB/SEC. . o 425.95
ST1096N 85MB 24MS SCSI-RLL. . . . $ 599.95 Pl B AHA-1542A 16 BIT HARD/FLOPPY SMB/SEC XENIX . $475.95
11024 84MB 28MS IDE-RLL . . . . . § 699.95 us#g* Hard Drives
1111E 98MB 15MS ESDI-RLL. . . . . $ 899.95 t
1126A 111MB 15MS IDE-RLL. . . . . $ 899.95 IMPULSE 42MB 19MS IDE 64KB CACHE. $ 475.95 Seaga e Controller
1144A 124MB 28MS IDE-RLL. . . . . § 759.95 IMPULSE 84MB 19MS IDE 64KB CACHE. $ 699.95
1156E 138MB 15MS ESDI-RLL . . . . $1,199.95 *ABOVE ARE EFFECTIVE 12MS W/DISK CACHE* SEAGATE HARD DRIVE CONTROLLERS
1162A 143MB 15MS IDE-RLL. . . . . $ 999.95 IMPULSE 120AT 120MB IDE 15.9MS. . $ 999.95 STO1 8 BIT HARD DISK XT/AT, 1:1, SCSI . . $49.9
1162N 142MB 15MS SCSI-RLL . . . . $1,199.95. IMPULSE 170AT 170MB IDE 15.9MS. . $1,189.95 $T02 8 BIT HARD/FLOPPY XT/AT, 1:1, SCSI . $69.9
1201A 177MB 15MS IDE-RLL. . . . . $1,199.95 *ABOVE ARE EFFECTIVE 9MS W/DISK CACHE® STO7A 16 BIT, HARD DISK, IDE, . . . . . . $42,50f
1239A 211MB 15MS IDE-RLL. . . . . $1,279.95 STOBA 16 BIT, HARD/FLOPPY DISK, IDE . . . $69.95
e e ARCHIVE TAPE BACKUPS C
( d
=5
." L .\ Hard Drlves 5240 XT INT 4OMB USE WITH FLOPPY CONTR. 549,95 OntrO"er IBOar s
EALOCK DRIVB 5540 AT INT 40MB USE WITK FLOPPY CONTR. . 3 549.95 AT/XT FLOPPY DRIVE CONTROLLER
KL3Z20 20MB 40MS 34" STG12-MPM . . $ 285.95 e At e e a0k s e & B XT FLOPPY CONTROLLER. . . . . . . $ 34,95
KL330 30MB 4OKS 34" STGI2-RLL . . § 299.95 5580 AT INT BOMB USE WITK XL20A HOST ADAP 3 695 95 XT 4 DISK CONTROLLER. . . . . . . $ 42,95
KL343 40MB 28MS 34" IDE-RLL . . . $ 375.95 SSBOE AT EXT 80MB USE WITH XL20A KOST ADP $ 749.95 AT/XT HI DENSITY CONTROLLER . . . $ 49.95
20A XT/AT INT/EXT HOST ADAPTER. . . . . . $ 119.95 AT/XT 4 DRIVE HI DENSITY CONTR., . 3 59,95
WESTERN DIGITAL 3580 INT 8OMB FOR PS/2 (50,60,70,80) USE LLER
WITH XL20A BOST ADAPTER . . . . . . ., . $ 649.95 AT/XT HARD DRIVE CONTRO
WESTERN DIGITAL *ABOVE USES DC2000 FOR 40MB/DC2080 POR SoMus XT HARD DRIVE CONTROLLER MFM. . . $ 69.95
LTS ORI ALNE 03 o6 e o | gl EuSeEr) ARCRIVE FAST TAPE SERIES XT HARD DISK CONTR. RLL . . - . . $ 89.95
WDAC280 80MB 19MS IDE 1 HIGH . . $ 799.95 FT60i INT 60MB KIT BACES UP 60MB/12Z MIN . $ B875.95 AT HARD/FLOPPY MFM, . + « » . . . $119.95
FT60
RODIVE Hard Drives T, S I ATLCKS UF SO 8 61533 At ko Florey CoNTR. I0F | L . § 39108
FT499r HOST ADAPTER FOR FT60i/e . . . . . 3 299.95 AT HARD/FLOPPY + I/0 (S.P.) . . . $ 69.95
3095A 8OMB 18MS IDE 64K CACHE . . $ 699.95 FT402 HOST ADAPTER FOR FT150i . . . . . . $ 199.95
3139A 112MB 18MS IDE 32K CACHE. . $ 799.95 *ABOVE KITS INCLUDE SOFTWARE, CABLES, CONTROLLER, IF|ODD)’ lDrl\’eS

& MOUNTING HARDWARE FOR XT/AT*

3259A 210MB 19MS IDE 64K CACHE. . $1,199.95
Hard Drive Kits COLORADO iz M Panasonic |

O )
20MB HARD DRIVE KIT. . . . . $325.95 MEMORYSSIEMS - TAPE BACKUPS TOSHIBA
30MB HARD DRIVE KIT. . . . . . . $349.95

DIL0 XT/AT INT KIT WITH 40/B0MP OR 60/120 $ 499.95 5%* 360KB FLOPPY DRIVE. $ 89.95

a . KE10 XT/AT EXT ADP KIT. . . . . . . . . . 3 219.95 L
Storqge () ROM Dewces KE1S PS/2 MODELS 30,50,60,80, EXT KIT . . $ 225.95 ;,,, 1‘5"? FLOPPY DRIVE. $109.95
CD ROM DEVICES KM20 PS/2 MODELS 50,60,80, INT HRDW KIT . $  89.95 KN IMB FLOPPY DRIVE. . $ 89.95
14340 CDR-35 PORTABLE CD-ROM. . $ 799.95 ABlO XT/AT TAPE ADAPTER BOARD . . . . . . $ 119.95 3%" 2MB FLOPPY DRIVE. . $109.95
05357 CDR-77 EXTERBAK CD-ROM. . $1,295.95 AB1S PS/2 MODELS 30,50,60,80, TAPE ADP BD $  99.95 3%"-5%" MOUNTING HRDWARE$ 9.95

20057 CDR-88 INTERNAL CD-ROM. . $1,195.95 SYSGEN RELIANT TAPE BACKUP SOLUTIONS

Z,
A
» L ] 7 i~ndoweor
w Plus 75555888 SY210 INT 5% 60MB CASSETTE DRIVE (CT 600) XT, AT, 386. . . .. .. $ 595.95
SY215 EXT 5%" 60MB CASSETTE DRIVE (CT 600) XTI, AT, 386, PS/2. . . . $ 695.95

AUNNN

BARD CARDS BY PLUS S N
BARD CARDS + 4OMB TDE 25MS 64KB CACHE 111 . § 599.95 SY310 INT 5,.. 60MB %" CARTRIDGE DRIVE (DC 600) XT, AT, 386. . . . . $ 699.95
HARD CARDS + SOMB IDE 159MS 64KB CACHE 1:1. $ 899.95 SY315 EXT 5%" 60MB %" CARTRIDGE DRIVE (DC 600) XT, AT, 386, PS/2. . $ 849.95
HARD CARDS + BOMB IDE 25MS 64KB CACHE 11l . $ 649.95 SY350 INT 5%" 125MB %" CARTRIDGE DRIVE (DC 600) XT, AT, 386 . . . . $1,049.95
HARD CARDS + 100MB IDE 15.9MS 64KB CACHE 111$ 999.95 5Y355 EXT 5% 125MB %" CARTRIDGE DRIVE (DC 600) XT, AT, 386, PS/2 , $1,195.95

SY510 INT 3%" 72MB MINI CARTRIDGE DRIVE (DC 2000) XT, AT, 386, PS/2 $ 699.95

,
23>0 AHARD CARDS| SY515 EXT 34" 72MB MINI CARTRIDGE DRIVE (DC 2000) XT, AT, 386, PS/2 $ 849.95

*ALL ABOVE DRIVES REQUIRE INTERFACE KITS*

20MB 40MS ST412 MPM XT. . . . . ., $ 425.95

30MB 28MS ST412 RLL XT. . . . . . § 429.9% 3044-01 PT KIT, PC BUS CONTROLLER XT, AT, 386, PS/2 30 . . $165.95
4OMB 24MS ST412 MFM XT, AT. . . . $ 549.95 3053-01 MTA KIT, MICROCHANNEL BUS CONTR PS/2,50,50z,60,70, $249.95
4OMB 28MS IDE AT ONLY . . . $ 529.95 3054-01 MTB KIT. MICROCHAN BUS CONTR PS/2, 60, 80, . . . . $249.95

WHY WAIT? CALL ORION ELECTRONICS NOW! 40 LANCASTER ST., W.

CrrOiek ELECTRONICS SUPPLIES INC [P ey arivikity

NPOATERS § DISTRIBUTORS WOUSTRAL - COMMERDIAL — EDUCATRINAL SALES 8 SEAVICE




Your Computer Deserves A Great Monitor

TTxTM
THE MONITOR PEOPLE
TTX MONITORS
1400FA 14" TTL AMBER MONOCHROME . . $149.95 PB1272A 12" AMBER TTL (720 X 350) . . . . . $127.95
1400FW 14" TTL WHITE MONOCHROME . . $149.95 PB1274F-A 12 AMBER TTL HI-RES (720 X 350)
1200A 12" AMBER MONOCHROME. . $129.95 FLAT SCREEN . . . . . . . . . . . . $139.95
1452 .52 CGA. . . . . . . . . $299.95 PBL474F-A 14 AMBER FLAT SCREEN DUAL MODE
1439 .39 VGA. . $429.95 (720 X 350, 600 X 200). . . $175.95
1430 .31 VGA. . $449.95 PBL474F-W 14" WHITE FLAT SCREEN DUAL MODE
5412 .39 EGA. . $449.95 (720 X 350, 600 X 200). $175.95
5422 .31 EGA. . $499.95 PBL4S2CG 14" .52 TILT/SWIV BASE (600 X 200) $349.95
5432 .31 VGA. . $475.95 PBBSO3MG 12" WHITE VGA MONOCHR. (640 X 480) $175.95
5439 .39 VGA. . . . $429.95 PB8S13VG 14" .31 DOT PITCH VGA (640 X 480). $575.95
5468 .29 SUPER VGA 1024 X 768 . . . $529.95 PB8541VG 14" .41 DOT PITCH VGA (640 X 480). $475.95
3436 MULTISYNC .28. . . $599.95 -PB8S52VG 14" .52 DOT PITCH VGA (640 X 480). $425.95
4319 .31 19" MULTISYNC 1280X1024 $3,250.95
[T 1)
DataTrain Monitor TUM Monltor
MD-300 14" .52 DOT PITCH (600 X 200). . $449.95
o SATATRAIN MONTIORS b AN LB . ¥D-1411 14" .31 DOT PITCH VGA (800 X 600) . $549.95
e vl e | $275.95 MD-14111 14" .28 DOT PITCH VGA (1024 X 768) $799.95
L T YN G NE‘ MONITORS Bt L MONOCHROME (1024 X 768) $299.95
DC-507 14" .4lmm VGA. . . . . . . . $399.95
DC-509 14" .3lmm VGA. . . . . $449.95 ,
DC-515 14" .31mm SUPER VGA. . $499.95 NEC COLOR MONITORS AMDEK MONITORS
D AT e SUEER VR | $529.95 MACSYNC 14" ANALOG MONITOR. . $949.95
DC-606 14" .31mm MULTI FREQUENCY. . $499.95 MACSYNC DEMO PAK. . . . . . . . $749.95 AHDEKEHONTTORS]
V-244A 12" TTL AMBER MONOCHROME . . $129.95 MULTISYNC 24 14" VGS MONITOR. - 8799.95 4 0A L o 132 coL | B0
V-2724 14" DUAL FREQ AMBER MONOCH . $139.95 MULTISYNC 3D 14" DIGITAL MONITOR. $1,099.95 410G 12" TIL MONITOR 132 COL. o AR
V-272W 14" DUAL FREQ WHITE MONOCH . $145.95 MULTISYNC 4D MONITOR. . . . - $1,975.95  410W 127 TTL HONITOR 132 COL. y $275.93
V-504 14" ANALOG VGA WHITE MONOCH . $175.95 MULTISYNC 5D MONITOR. . . $3,795.95 432A 14" VGA ANALOG TILT/SFIVEL o SERLES I
N L AmareG e WHITE MONGCH. $299 95 MULTISYNC GS2A MONITOR. . $349.95 6324 14" VGA ANALOG TILT/SWIVEL . . $299.95
V-1500 15" FULL PAGE DISPLAY WITH MULTISYNC 3D MAC ADAPTER. . $27.50 ;}122‘;55;/%’5 *132"‘32";‘3:1'“?{;3"51“- o UL
GRAPHIC CARD CPC21M . . . . . . $895.95 MULTISYNC 3D MAC IT ADAPTER CABLE . $ 25.00 800 % €00, 1034 % 268 K. . 5995.95
TILT/SWIVEL BASE FOR AMDEK 410. . . $ 29.95
m - . WYSE TECHNOLOGY INC.
MONIYORS stE TEC"
SAMSUNG ELECTRON DEVICES WY 650 12" COLOR VGA. . . . . . . . $899.95
WY 6€0 14" ENH. VGA COLOR . . . . . $999.95
S WY 890n 19" COLOR MONITOR . . . . $3,495.95
G MONITORS : ,
CVB%?;NT'—MMCAN .28DP 1024 X 768 . $545.95 WY 530 AMBER MONOCHROME MONITOR . . $329.95
. SAMTRON MONITORS WY 530 GREEN MONOCHROME MONITOR . . $329.95
sM 330A 14" TTL FLAT SCREEN AMBER 720 X 350 . . $149.95 Qume WY 550 AMBER 14" MONOVG MONITOR . . $349.95
SM 430W 14" TTL FLAT SCREEN PAPERWHITE 720X350. $149.95 ) zYY ;gg ;lgITSObllggﬂggnovc MONITOR . . $349.95
4" TTL FLAT SCREEN PAPERWHITE 640 X 480 $175.95 T ME MONITOR . . $1,486.95
zg Zggvir . T . $475.95 14" TERMINALS WY 7190 19" MONOCHROME MONITOR. . $2,750.95
SC 441V 14" VGA 640 X 480 .41DP . . $349.95 .
SC 431VS 14" VGA 800 X 600 .31DP. . $475.95  QVT 101+ . . $599.95 Terminals
QVT 119+ . . $699.95 :g:gg ?Eiﬁi:ﬁi wgg AMBER w;o KEYBD. . :599.95
WY150 GREEN W/O KEYBD. . $599.95
G Idstqr -“ QVT 203+ . . $699.95 , corq topumAL WY1S0 WHITE W/0 KEYBD, . $599.95
QVT PCT. . . $799.95 98621 TERMINAL WY185 AMBER W/KEYBOARD . $699.95
38316 TERMINAL WY185 GREEN W/KEYBOARD . $699.95
GOLDSTAR MONITORS WORLD CLASS 60325 TERMINAL WY185 WHITE W/KEYBOARD . $699.95
. GS 1210A 12" TTL AMBER 720 X 350. . $139.95 29936 TERMINAL WY30 AMBER ASCII W/KBD . $599.95
. GS 1220W 12" ANALOG PAPERWHITE VGA 44158 TERMINAL WY30 GREEN ASCII W/KYBD. $599.95
X 720 X 350/720 X 400/640 X 480. . . $189.95 50186 TERMINAL WYSO AMBER ASCII W/KYBD. $699.95
© GS 1401A 14" FLAT SCREEN TTL AMBER 720 X 350. . $189.95 46454 TERMINAL WYSO GREEN ASCII W/KYBD. $699.95
. GS 1410CGA 14" RGBI TTL COLOUR 0.5lmm CGA COMP. $349.95 70435 TERMINAL WY60 AMBER ASCII W/O KBD $599.95
! GS1420EGA 14" DUAL MODE, TTL COLOUR 0.39mm TEXT 61352 TERMINAL WY60 GREEN ASCII W/O KBD $599.95
SWITCH, EGA & CGA COMP. RES. 640X200/640X350 $499.95 95284 TERMINAL WY60 WHITE ASCII W/0 KBD $599.95
GS 1430VGA 14" ANALOG, 0.3lmm VGA 17962 TERMINAL WY85 AMBER VT220 W/O KBD $699.95
720 X 350/720 X 400/640 X 480. . $599.95 44952 TERMINAL WY85 GREEN VT220 W/O KED $699.95
g 96233 TERMINAL WY99GT AMBER W/O KEYBD . $725.95
Monitor & Terminal Add-ons
62917 TERMINAL KEYBD ENH. LT GREY AT. . $189.95
44497 TERMINAL KEYBD ENH. DARK GREY AT. $189.95
12059 TERMINAL KEYBD ANSI VI-100. . . . $189.95
87117 TERMINAL KEYBD ASCII. . . . . $189.95
74625 TERMINAL KEYBD ASCII DARK GREY. . $189.95
il 04920 . $189.95

INPORTEAS § DFSTRIBUTORS

WDUSTRIAL — COMMERCIAL — EDUCATIONAL

TERMINAL KEYBD ENH. PC/AT . . .

SALES b SERVICE

1-800-265-2658

ORDEN TOLL FREE®

57., W.

KITCHENER, ONT. N2M 4S9
PH: (519) 576-9902
FAX: (519) 576-9028




Real Printing Power!
A Printer For Any Application ﬂﬁ ::ECWKLAE; ; P RIN TERS

—

EPSON LX-810 80 COL 180 CPS DRAFT/30 CPS RAVEN DOT. MATRIX PRINTERS
NLQ, SMART PARK 3k BUFFER 9-PIN. . . . § 275.95 LaserJet III PR-9101 9-PIN DESKTOP 192 CPS. . . . . . § 249.95
EPSON FX-850 80 COL 264 CPS DRAFT/54 CPS PR-9104 9-PIN DESKTOP 240 CPS HIGH PERF. $ - 349.95
NLQ, SMART PARK 8K BUFFER 9-PIN. . . . $ 525.95 PR-1215 9-PIN DESKTOP 330/66 CPS WIDE. . $ 599.95

EPSON FX-1050 132 COL 264 CPS DRAFT/S54
CPS NLQ, SMART PARK 8K BUFFER 9-PIN. . $ 699.95
EPSON LQ-510 80 COL 180 CPS DRAFT/60 CPS

////Ilmui’i"‘ PR-2417 24-PIN DESKTOP 192/63 CPS FULL . $ 449.95
[P //////»7 PR-2465 24-PIN DESKTOP 192/63 CPS WIDE . $ 599.95
PR-2017 17 CPS DAISY WHEEL DIABLO COMP . $ 299.95

\4-

LQ, SMART PARK 8K BUFFER 24-PIN. . . . $ 499.95
" RAVEN LASER PRINTERS
oo Iig 12}{2}{_}32‘\;2?8;3:”‘;%”*2‘23{:"’ e Tosiss DeSk et PL' IS LP-800 8 PAGE/M AP COMP 1 BIN . . . . . $1,495.95!
EPSON LQ-850 80 COL 264 CPS DRAFT/88 CPS : LP-1110 11 PAGE/M HP COMP 2 BINS. . . . $1,895.95
LQ, SMART PARK 6K BUFFER 24-PIN. . . . $ 795.95 Generic Memory LP-800 1 MB RS BUNDLE/1 & BAVENSCRIPT . $1,895.95
EPSON LQ-1050 132 COL 264 CPS DRAFT/88 LP-800 2 MB RS BUNDLE/2 & BAVENSCRIPT . $2,295.95'
CPS 1Q, SMART PARK 6K BUFFER 24-PIN. . § 899.95 JetRam1MB Board-IIP/III  LP-1110 1 MB RS BUNDLE/3 & RAVENSCRIPT . $2,395.95°
EPSON LQ-2550 136 COL 400 CPS DRAFT/133 JetRam 2 MB Board - IIP/III LP-;;}H(;NZL::E; x¥§¥§§RiggEggo§¥NEsDLE/4 . $2,695.95
Epggﬁ ’ggLBEog},’F{fﬁEﬁ“s"f,ﬂGEg"’;g‘;“mU;E $1,495.95  Jet Raml MB Board - II RL-4 R-LINK MULTI USER INTERFACE KIT... $ 449.95.
300 X 300 DPI, HP EMULATION. . . . . . $1,750.95 JetRam 2 MB Board - II KX-P420 LEGAL SIZE PAPER CASSETTE . . . $  75.95.
KX~-P421 LETTER SIZE PAPER CASSETTE. $  69.95
:g i::;njg 25353 EII, :;;g:g i | :i’zgg:gg LASER ACCESSORlES KX-P422 A4 SIZE PAPER CASSETTE. . . $ 89.95
N Lo U EE LY 1§15 295-95 i A KX-P430 #9/#10 ENVELOPE CASSETTE. . . . $ 119.95
RP smss ITl & IID TONER. . . . . . . . § 139.95 UL g'izgg .}Or'}gR"i;gl;zL”i’f;sm" EQRRDIS : 32;'3?
T = 5 = K o Bc™ oo .
Y KX-P470 FONT CARD (DUTCH 801) . . . . . $ 199.95.
pRINTERS o KX-P471 FONT CARD (SWISS 721) . $ 199.95!
-ncro-u- KX-PDP1 DEVELOPER REPLACEMENT KIT . $ 169.95°
NX1000 II 180 CPS DRAFT/45 CPS FINE NLQ FX-850 / FX-1050 g':g:; g‘;g’g@”umﬂ?m KIT. : 2?;32
9-PIN MULTI-FONT. . . . $ 275.95 = : SR .95 .
NX1000C 144 CPS DRAFT/36 CPS FINE NLQ eIt e o o WElner 0 o2 iﬁg i 1. g
9-PIN MULTI-FONT. . . . $ 275.95 - 8K Butfor + Parallel I/F 0 : $ .
NX1000 RAINBOW (7 COLOUR) 144 CPS DRAFT/ ROLAND FLATBED PLOTI'ERS
36 CPS FINE NLQ 9-PIN MULTI-FONT. $ 375.95 SEIKOSHA DXY-1100 A/B SIZE BEST VALUE 8-PEN
NX1000C RAINBOW (7 COLOUR) 144 CPS DRAFT/ /HP (I:OHPA'{JIBLE s $1,299.95
36 CPS FINE NLQ 9-PIN MULTI-FONT. $ 389.95 DXY-1200 A/B SIZE ELECTRO! ’
NX1500 180 CPS DRAFT/45 CPS NLQ 9-PIN. . $ 599.95 SL‘SOAI 5349 PAPER HOLD . . . . . $1,795.95
NX2410 180 CPS DRAFT/60 CPS LQ 24-PIN. . $ 499.95  * 24 pins dot matrix DXY-1300 A/B SIZE TOP SMALL PLOTTER 5 snel
NX2415 200 CPS DRAFT/66.7 CPS LQ 24-PIN. $ 699.95 . 1 MB MEMORY BUFFER . . . . . $2,295.95
XR1000 300 CPS DRAFT/76 CPS NLQ 9-PIN. . § S599.95 . UPl0 133 ¢ps DPX-2500 C-SIZE FLATBED PLOTTER . . . . $5,495.95
XR1500 300 CPS DRAFT/76 CPS NLQ 9-PIN. . $ 749.95 I 6K printer buffer DPX-3500 D-SIZE FLATBED PLOTTER . . . . $6,995.95
XB24-10 240 CPS/80 CPS LQ 24-PIN MULTI . $ 749.95  * hi-directional printing ROLAND ROLLERBED PLOTTERS N :
i - = GRX-300 D-SIZE ROLLERBED, FU.
, ﬁsg iixﬁ?gxcgssbﬁﬁésggﬁpﬁxh'}r? FIN- § 975.95 | yesr Canadian warranty PROFESSIONAL FEATURES. . . . $5,695.95
300 X 300 DPI 1 MEG RAM . . . . . $2,995.95 = GRX-300M D-SIZE ROLLERBED WITH 1 MB P
MEMORY BUFFER. . . . . $5,995.
CITIZEN AMERICA CORP. GRX-400M E-SIZE ROLLERBED WITH 1 MB
MEMORY BUFFER. . . . . . . . $6,995.95

ROLAND THEEMAL PLOTTERS
LTX-100 B-SIZE HIGH SPEED PRINTER/PLOT $2,750.95

120d DOT MATRIX 80 COL PRINTER . . . . . $ 265.95
180d 150 CPS 80 COL DIM. . . . . . . 275.95
GSX-~140 24-PIN 80 COL PRINTER.

599.95

$
$
ROLAND PLOTTER STANDS
L e or PRINTeY S L : - SP1600A1 s229 DPS-10 _ STAND FOR DXY-1100/1200/1300 . § 199.95
120d RS-232c SERIAL BOARD " I s 99'95 * g pins dot matrix DPS-250  STAND FOR DPX—§§80 e not - ; 223.3;
Y - o - AND FOR DPX-3500 . . . . . . .
PREMIERE 35 RS-232¢ SERIAL BOARD . $ 99.95 * upto 160 cps (40cps NLQ) DPSRgigm) ]S):T:DBUFFERS

- * 23K printer buffer SYA-550  DISK-BASED DATA BUFFER
Panasomc PRINTERS * 4 draft modes, 2 NLQ modes STORES LARGE PLOT FILES. . . $1,099.95

* double-width & bold face ROCANDBLLONGFRSLENS
XXP1180 11" 192 CPS 9-PIN DOT MATRIX . . $ 279.95 WA:{El;LzéiE gogﬁlf{ﬁglﬁ T(I:Pségéﬁg}/ég{mm 5 Bl
KXP1191 11* 240 CPS 9-PIN DOT MATRIX . . $ 349.95 = ; B ; €= o | ¢ .
KXP1124 11" 192 CPS 24-PIN DOT MATRIX. . $ 449.95 OLYMPIA PRINTERS OIL BASE FOUR .3 OR .émm
EKXP1695 16.5" 288 CPS 9-PIN DOT MATRIX . $ 675.95 B=PRIMARY; C=SECONDARY COLOURS. . . . § 18.95
KXP1624 16.5" 240 CPS 24-PIN DOT MATRIX. $ 675.95 NP 80-24 200/67.$499.95 CERAMIC FOUR .2 OR .4mm
KXP4420 LASER PRINTER HP COMP. . . . . . $1,495.95 NP 136-24 240/80.$749.95 A=BLACK; B=PRIMARY COLOURS. . . ¥ 34.95
' MANNESMANN ” 136_02::%0&"99'95 OKIDATA PRINTERS
' @ TALLY IDATA OKIDATA 9 PIN PRINTERS
390+ / 391+ 172 180/120/30 cps, IBM5251 MODEL 2 EMULATION...$ 325.00

MT81 130/20 CPS 80 COL. 9-PIN DQT MATRIX. . . § 229.95 182 220/155/30 cps, MICROLINE EMULATION.........$ 375.00
gTng }gg;zg gg fgzcgf;i 9;I_’II,?I‘ND&'§THQAT;I(’I(;( .. 8 g:;-gg 182 220/155/30 cps, MICROLINE EMULATION SERIAL..$ 425.00
MT87 200/45 CPS 180 COL. 9-PIN DOT MATRIX . . : o 182 220/155/30 cps, IBM EMULATION PARALLEL......$ 375.00
MT88 200/45 CPS 132 COL, 9-PIN DOT MATRIX . . § 899.95 320 300/250/63 cps, EPSON/IBM PP EMULATION......$ 575.00

o . 321 300/250/63 cps, EPSON/IMB PP EMULATION......$ 745.00

320 300/250/63 cps, MICROLINE EMULATION.........$ 575.00
OKIDATA 24 PIN PRINTERS

321 WIDE 300/250/63 cps, MICROLINE EMULATION....$ 745.00
380 180/60 cps EPSON EMULATION PARALLEL.........$ 595.00
390 270/90 cps, EPSON LQ/IBM X 24 EMULATION.....$ 775.00
391 WIDE 270/90 cps, EPSON LQ/IBM x 24 EMULATION$ 949.00
393 WIDE 450/360/120 EPSON LQ EMULATION.........$1599.00
393 WIDE COLOUR 450/360/120 EPSON LQ EMULATION..$1745.00
400 LASER PRINTER, &4ppm,300dpi,HP LASER JET II E$1495.00

MT130/9 250/50 CPS 80 COL. 9-PIN DOT MATRIX . $ 899.95
MT131/9 250/50 CPS 132 COL. 9-PIN DOT MATRIX. $1,095.95 FUJITSU
MT230/9 300/60 CPS 132 COL. 9-PIN DOT MATRIX. $1,599.95

MT230/9F AS ABOVE BUT COLOUR. . » . . » . . . $1,795.95

MT230/24 300/60 CPS 132 COL. 24-PIN . . . . . $1,925.95 DL 3400 .. $525
MT220/24F SAME AS ABOVE BUT COLOUR. . . . . . $1,999.95 o
MT340 400/100 CPS 136 COL. 18-PIN DOT MATRIX. $2,599.95 E
LASER PRINTER (300 X 300 DPI) —
MT905 HP LASERJET II COMP/6 PPM .

$1,895.95

REEEEEE|REEEEEER

WHY WAIT? CALL ORSON ELECTRONICS NOW! 40 LANCA A w W,

IOk ELECTRONICS SUPPLIES INCMPYSwr Pt et oy
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MODEMS o

CAPETRONICS 1200BD EXT. . .

INCOMM
INCOMM

1200BD
1200BD

INT « v oo e
BT o o oh awo gt

1200BD
2400BD
2400BD
2400BD
2400BD
2400BD
2400BD

00BD
2400BD

INCOMM
INCOMM
INCOMM
INCOMM
INCOMM
INCOMM
INCOMM
INCOMM
INCOMM

MIDGET INT. .
MIDGET EXT.
TURBO INT . .

NEC LAPTOP. .
TURBO EXT . .

TOSHIBA LAPTOP.
INT W/4800 FAX.
EXT W/4800 FAX.

MIDGET MAC INT.

INCOMM
INCOMM
INCOMM

4800BD
2400BD
9600BD

THROUGHPUT MNP L—S.
INT PS/2. o« o« & « &
V.32 W/MNP L-5. . .

ZOLTRIX 2400BD INT W/4800 FAX . .

SUPKA MODEM 2400 INT. . . .
SUPRA MODEM 2400 EXT. . . «

SM-24 EXT 2400BPS MODEM .
SM-24H INT 2400BPS MODEM, .
SM-24MM 2400BPX MINI-MODEM.
PS-24 INT PS/2 MODEM. . . .
+SM-12 EXT 1200BPS MODEM . .
{SM=12H INT 1200BPS MODEM. .
‘SM-12MM 1200BPS MINI-MODEM.

A

DEXXA MOUSE DILX . .

GENIUS GM-6000, . . . . . .
GENIUS GM-6Xe o s « o o « &
GENIUS GM-6 PLUS. . . . . .
GENIUS GMF-302. . « « . . .
GVC OPTICAL 250/500.: PR

LOGITECH

Menu.

SERIES 9 SERIAL VERSION . .,
SERIES 9 BUS HI-REZ . . . .
SCANMAN . + ¢ ¢ o & « « o« &«
TRACKMAN, . . « o « « « & &
TRACKMAN*BUS. + &« v & « o« «
CATCHWORD . « « « & « o o «
FINESSE « « « » P
SCANMAN CATCHWORD e e e o e
S9 SERIAL + WINDOW. . . . .

S9 SERIAL + FINESSE . . . .

INPOATERS & DISTRIBUTORS

ZOLTRIX 9600/2400 SR FAX/MODEM.

DEXXA MOUSE DLX WITH PAINT IT!

Hi-Res Mouse  jgginei
Pop Up DO\ & L()}:I ONLY $99

SCANNERS

ANALOG JOYSTICK

( J -
:INCOMM :
< viobews « Y

< FAX MANIA>%

M MURATA

FAX MACHINES

® FAX MACHINES o

Panafax

$ 79.95 M900 FAX MACHINES . . . . $ 699,95

$ 79.95 M1100 FAX MACHINE . . . . $ 999.95 paNAFAX UF-260. « . . . $2,295.95
$109,95 M1400 FAX MACHINE . . . . $1,095.95 PANAFAX UF-170. . . . . . $1,495,95
$139.95 M1800 FAX MACHINE . . . . $1,295.95 pANAFAX PDSI60E . . . . . $1,095.95
$119.95 M1850 FAX MACHINE . . . . $1,395.95 pANAFAX PD-120E . . . . . § 975.95
$139.95 PANAFAX UF-140. . ... . . $1,295.95
$129.95 Panafax PANAFAX UF-150. . . . . . $1,395.95
$189.95 PANAFAX KX-F320 . . . . . $1,695.95
$275.95 UF—260 PANAFAX KX-F220 . . . $1,450.95
$279.95 ¢ :xs&sm;::‘mﬁ" PANAFAX FM30 FAX PAPER. o ) 9.95
5285510 STl St e PANAFAX FMS50 FAX PAPER. . $  14.95
« $285.95 ¢ 100 stauons auto-dialer PANAFAX FM100 FAX PAPER $ 19.95
1295 05yt

$329.95 .+ yg cneets document feecer £

s - OYSTICK

$149.95 e — = Suncom

$399.95 % ANALOG EDGE IBM/APPLE II. $34.95
$119.95 = ANALOG PLUS IBM/APPLE II. $44.95
$129.95

™ vovevs «

SM-96 EXT 9600BPS W/V.32/V.42/MNP5. .
SM-24M EXT 2400BPS W/V.42/MNPS.
SM-24MH INT 2400BPS W/V.42/MNPS . . .
FM-4824 EXT 2400BPS W/4800 SEND FAX .
FM~4824H INT 2400BPS W/4800 SEND FAX.
FM-4824MM 2400 MINI-MODEM W/4800 SEND

$899.95
$249.95
$229.95
$229.95
$189.95
$249.95
$169.95
$149.95
$225,95
$269.95
$119.95
$109.95
$129.95

$ 49.95
$ 44.50
$ 59.95
$ 39.95
$ 69.95
$ 79.95
$ 89.95

$175.95
$209.95

SIS N ELECTRONICS SUPPLIES INC

WOUSTRIAL — COMMERCIAL — EDUCATIONAL

Turn Your PC Into a
FAX machine!!!

CHINON

SCANNERS
DS30000CR $1199

DS-2000 And 3000:
The Affordable Scanners From Chinon

A= Ayteow

An Artifical Intelligence QC.R. Software
Accurate, Trainable and Affordable Pets
for HAND-HELD SCANNER

ANALOG EXTRA IBM. . . «

GRAVIS [

GRAVIS IBM. . . .

GRAVIS APPLE. . . . . .
JS909B IBMe « & & « o
JS606 IBM v o o o« o «
PERFECT MICRO IBM/APPLE
IBM COMPATIBLE JOYSTICK
COMREX DELUXE COMMODORE
PADDLE FOR COMMODORE. .

GAME PORT

XT GAME PORT. & . . .
AT/XT GAME PORT . . . .
AT/XT GRAVIS GAME PORT.

Seniuskablet
GT-1212A

INCLUDES:

® Genius Tablet (12"x127)

® AutoCad Template and Menu File

® Genius Menu Maker and Menu Library
® Dr. Halo [ Software

® Up to 1000 hines per inch resolution

® Plugs into standard senial port

TABLET with Stylus ..

SCANNERS/TABLETS
GENIUS TABLET
CUIILBY, o e’ S0
THREE KEY STYLUS 10
GENIUS SCANNER
GS4500 100/400 DPI. $275.95
GS4500 W/OCR SOFTWR $299.95
GS105 COLOR HANDSC. $799.95

$399.95
$ 49.95

47322
92490
56682
43482
61315
34420
32152
06349

SUMMASKETCH
SUMMASKETCH
SUMMASKETCH
SUMMASKETCH
SUMMASKETCH
SUMMASKETCH

46072

CAT IMAGE SCANNER . . . .
CHINON DESK SCANNER . . . . .
SHAPE DESK SCANNER. . . .

A Wonderful Partner for
Desktop Publishing

TILT STAND 20 X 20 . . . .
TILT/STAND 17 X 24 HORIZONTAL. .

WHY WAIT? CALL ORON ELECTRONICS NOW!

INCLUDES:
® Scanner and

FEATURES:

II 16 BUTTON VERSON .
ISTEARDINYDISXISIRO RN 5
ITI ABD 12 X 18 . . . .
IT PLUS. . . . . . . .
PRO 1812 PC/AT . . . .
PRO 1812 PC/AT 16 BUT.

SALES & SEAVICE

ORDER TOLL FREE!

1-800-265-2658

. $49.95

. $44.95
.-$47 50
. $29.95
. $29.95
. $34.95
. $19.95
. $17.50
. $9.95

. $19.95
. $29.95
. $44.95

A/4 HAND SCANNER WITH OCR

AS-8000P W/OCR & COLOR EDITOR $299.95
$299.95
$895.95
. $1,295.95

Controller

® Genws ScanEdu Il Software
® Dr Genis Software

® Resolunon 100 400 DPI

® Scans in green light

® Grey level 3x32 grey scales
and one letter mode

SUMMAGRAPHICS

16 BUTTON CURSOR . . . . . .

B25%95
799.95
599.95
999595
595.95
999.95
$1,295.95
$ 149.95

RadR 2R I L A

. $ 149.95
40 LANCASTER ST., W,
KITCHENER, ONT. N2H 4S9
PH: (519) 576-9902
FAX: (519) 576-9028




PAL/EPROM PROGRAMMER CARD

XP6005 Umversol Programming Sustem Excellent Development Tool System
from Sunshine

EW-701 EPROM WRITER CARD (FOR PC/XT/AT)
Xender a / (1 TEXTOOLS 2716 — 271024).c........$249.95

EW-704 EPROM WRITER CARD (FOR PC/XT/AT)
XP6000A UNIVERSAL LABTOOL ADAPTER (4 TEXTOOLS 2716 = 271024).c.cveeee..$299.95

CARD & CABLE FOR CONNECTION > EW-708 EPROM WRITER CARD (FOR PC/XT/AT)
WITH IBM PC XT/AT, MUST BE ' (8 TEXTOOLS 2716 — 271024)..........$425.95
‘ . ORDERED FOR INITIAL PURCHASE.....$ 99.95 EW-901 EPROM WRITER CARD (FOR PC/XT/AT)
XP6001  E/EEPROMs PROGRAMMER (1 TEXTOOLS 2716 — 27512)ccccvves...$199.95
WITH ONE 32-PIN SOCKET.c.eeceeess.$275.95 EW-904 EPROM WRITER CARD (FOR PC/XT/AT)
XP6014  E/EEPROMs PROGRAMMER : (4 TEXTOOLS 2716 - 27512)...........sza9.9si
WITH FOUR 32-PIN SOCKETS.........$399.95 HEP-808 8M BITS HIGH SPEED E(E) PROM PROGR..$699.95
XP6002  E/EEPROMs PROGRAMMER EPS-011 EXPANSION SLOT FOR PC/XT.eeeesscssss$ 89.95
WITH EIGHT 32-PIN SOCKETS........$499.95 ETC-010 EXTENSION CARD FOR PC/XT/AT.........$ 49.951

XP6003  SINGLE CHIPS PROGRAMMER WITH

ONE 40-PIN SOCKET FOR MCS-48.....$345.95
XP6004  SINGLE CHIPS PROGRAMMER WITH

ONE 40-PIN SOCKET FOR MCS-51.....$345.95
XP6005  UNIVERSAL PROGRAMMER WITH

ONE 40-PIN SOCKET FOR E/EEPROMs,

SINGLE CHIPS MICROS, BIPOLAR PROMs,

LOGIC DEVICES LIKE PAL, PEEL,

EPLD, GAL, €tC..scvoseoncsnossessss$895.95

*ALL THE ABOVE LABTOOL PROGRAMMER CARDS

SUPPLIED WITH DRIVER & DEVICE LIBRARY SOFTWARE*

|
e ceaTRNS AN g INTELLIGENT PBOGBHMMG

ALL-02 UNIVERSAL PROGRAMMER/TESTER......$795.95 LP-ICT-7 LINEAR IC TESTER:.:ceoescosases-$2,995.95.
ALL-03 UNIVERSAL PROGRAMMER/TESTER......$895.95 LP-ICT-6B DIGITAL IC TESTER.....eces.....$1,250.95]
SAC~201 ADAPTER (FOR ALL-03)..cceccveees.$ 75.95 LEAP-1600 UNIVERSAL PROGRAMMER I.........$1,350.95!
CSA-04  ADAPTER (FOR ALL-02)..eceseveeeseo$ 75.95 LEAP-1600A UNIVERSAL PROGRAMMER II........$1,895.95'
48P-01C 8748 PROGRAMMER. .. e ovovoesvessss $349.95 LEAP-101A MULTI-CHIP PROGRAMMER CARD |
PAP-01C PAL PROGRAMMER....cucevceceeesss.$399.95 N (PCB & MANUAL & CABLE &

EXPRO-40 PC~BASED UNIVERSAL DEVICE PROGRAMMER$995.95 .
ICT-302 DRAM TESTER...cecevcenoonocaocssesss$225.95
PAW-401 PAL PROGRAMMER CARD (FOR PC/XT/AT)..$399.95
ADP-51 8751 WRITER ADAPTER......cccevoce...$ 89.95
BW-601  BIPOLAR PROM PROGRAMMER CARD........$375.95:
RU-201/T EPROM U.V. ERASER..ceceececocosanvns $139.95
UPW-481X 8748 WRITER CARD (FOR PC/XT/AT).....$299.95
UPW-484 8748 PROGRAMMER CARD.....ecoveoesss.$349.95"

" DMT-01C LOGIC IC, DRAM TESTER..c.ce.v....$275.95 SOFTWARE & MODULE) eecevccosooss$ aa5.95§i
" HIGH SPEED 8M BIT E(E) PROM PROGRAMMER LEAP-101  EPROM PROGRAMMER CARD..........$ 225.95°
SEPES I TR TO O e i L EEL L . 53898095 LEAP-201 SINGLE CHIP WRITER CARD........$ 225.95
SEP-84 4 TEXTOOLS..ecseeconcsaasaocenes $449.95 - LER-123 EPROM ERASER. e vvveveecncensess$ 199,95
SEP-88 8 TEXTOOLS...ceeveseooosnoonsssss$799.95 m LER-121 EPROM ERASER. .. e 0everencceenses$ 99,95
AT-101/A UV EPROM ERASER (30pc) W/TIMER...$225.95 WICE~1 ROM EMULATOR. . cvoeevoeeansooaes$ 699.95

= = = e ILON SPECIAL ITEMS
= - _ y YL-23 I.E.S.D. II CARD, EPROM WRITER,
= == =F SUPER-QUICK $475 FARY W/MULTI FUNCTION TESTER............$399.95

CLK-3000 PAL/EPROM PROGRAMMER CARD
PROGRAMMABLE ALL 20 AND 24 PIN MINI, MS, TI, PAL
SOFTWARE: WRITE, READ, PROTECT, EDIT, PRINT, CHANGE v’\

PAL TYPE, VERIFY,FILES PROCESS

YL-24 87 WRITER BOX FOR 8742/48/29/51....$175.95
YL-50 PAL WRITER BOX..0:eeeeeceneoeenssss $215.95
*YL-24/YL-50 MUST BE USED WITH YL—23*

—
SUPER-QUICK "-‘a ESS=
CLK-6000 EPROM PROGRAMMER CARD =2 =% =
PROGRAM 1 TO 12 PCS AT ONE TIME

CLK-6000T: 12 TEXTOOL...oensnnss.ss$449.95
CLK-6000E: 8 TEXTOOL EXPAND TO 12..$395.95
CLK-6000S: 6 TEXTOOL EXPAND TO 12..$375.95
CLK~6000F: 4 TEXTOOL: e ssevuusses...$299.95
CLK-6000A: 1 TEXTOOL EXPAND TO 4...$275.95

PROGRAMMABLE: 2716, 2732, 2732A, 2764, 2764A,
27128, 27128A, 27256, 27256A, 27512, 27512A,
27C64, 27C128, 27C256, 27C512

SOFTWARE SET PROGRAM VOLTAGE: 12.5, 21, 25V
SOFTWARE: WRITE, READ, VERIFY, BLANK CHECK, COPY,
FILES PROCESS

INTELLIGENT PROGRAMMING METHOD: 2716 6 SEC., 2732
12 SEC., 2764 24 SEC., 27128 48 SEC., 27256 96 SEC.,

27512 300 SEC. * EPROM PARTS SAME AS CLK-3000 SPECIFICATIONS*
— e . 200MH: When performance = Frequency x channel CLK 2450 LOGIC ANALYSIS CARD (50MHz)......$895
- = m = LOGIC X memory X trigger level, then our price/ 77 CLK 2400 LOGIC ANALYSIS CARD (100MHz)...$1,395 )
e -ﬂ- — A . performance is the lowest in the world. h CLK 27200 LOGIC ANALYSIS CARD (200MHz)...$4,495 !
= @ W ANALYZER Contact us today for full information. CLK 27100 LOGIC ANALYSIS CARD (100MHz)...$2,495 |
Frequency Channel Memory | Impedance \T/z'lf:;‘:]d gl"gc‘;"‘l Trigger Qualify Max Input Type
200MHz Channel 0-5 16K S00K( 2 Sets 3 Channels | 16 Level 12 Ch
CLK-27200] 9501 to 5OMHz _ Channel 0-23 4K <sp 10V 10 13V | 0-50Mbz ® | “0 1 N s | E 150V of Gaxid
250H2 to 100MH2 Channel 0-5 16K SOOKQ 2 Sets 3Ch el 16 Level 2 Ch
CLK-27100] 35047 10 50MHz _ Channel 023 4K <sp 10V 10 13V | 05O0NHz | #07s o1 e apenanncle sl tasov o0
CLK-2400 | |0OMHz Channef 0-§ 4K I2K(2 1 Sets 1 Channel | 1 Level 0", “17, "x” | T Channel
25KHz to 25MHz  Channel 023 1K <i5p 1OV to 10V | 0-25MHz | 100MHz “0*, 1" only | 17 325 Y

PH: (519) 576-9902

SIMSNLL £t ECTRONICS SUPPLIES INC ./ ‘ WTeHENER. T, W4 450 |

IMPORTEAS § O/ TRISUTORS POUSTRIAL — COMMERCIAL — EDUCATIONAL SALES 8 SEVICE 1 800 265 2658 FAX: (519) 576-9028




IDM Industrial Control Interface Cards

I8 Oy NTAN SINGULAR
DM-POOSA A/D, D/A CONVERTER CARD (D,M,C). . . $399.95 TECHNOL%Y Com‘
DM-POO5B A/D, D/A CONVERTER CARD WITH CURRENT
oD VOLTAGE OUTEOT (D,M,C) . . . . . $649.95 WY COIVIDL SO
DM-POOT 16 REED RELAY OUTPUT CARD (D,M,C). . $299.95 SI-3232  INDUSTRIAL CONTROL 1/0 CARD
DM-POO8 16 OPTICALLY ISOLATED INPUT CARD . . $239.95 DIGITAL I/O, ISOLATED I/O & TIMER..... $ 695.95
DM-PO0Y TTL I/0 CARD (D,M,C) . . . . . . . . $299.95 SI-8255  LOW COST 8255 I/0 8253 TIMER CARD
DM-PO11A RIGH SPEED A/D CONVERTER CARD WITH DIGITAL I/0 & TIMER.......cvvvunnnn e $ 89.95
VOLTAGE INPUT (D,M,C). . . . . . - . $649.95 SI-1048  ADVANCED 82C255 I/0 8254 TIMER CARD
DM-PO11B HIGH SPEED A/D CONVERTER CARD WITH DIGITAL I/0 & TIMER. ... cevuurnernernss $ 139.95
DM-PO12 m%xﬁgﬂ(g&caﬁé ]..Z.BiT.A}D. 82535 =t CRHEOL LI
MG o™, Lo $299.95 720 BIT DIGITAL I/0O & COUNTER SYSTEM..$1,695.95
DM—POL3 =V CONDLTIONAL CARD WITH 12-BIT AJD SI-336 336 BIT DIGITAL I/0 & COUNTER CARD....$ 795.95
CONVERTER (D,M,C). . . . . . . $299.95 SI-144 144 BIT DIGITAL I/O & COUNTER CARD....$ 345.95
DM-POL4 J.T.X.B.R.S. THERMOCOUPLE AMPLIFIER SCREW TERMINAL AND EXPANSION PRODUCTS:
CARD (D,M) « « v v v v o o o v v o $625.95 $$-037 SCREW TERMINAL BOARD FOR SC-SERIES,
DM-PO16 WIRE WRAPPING CARD FOR PC/XT SD-SERIES, SA-SERIES & SM-SERIES......$ 129.95
| (20cm X 10.2cm)e =« v o 0 0 .. . e $ 29.95 SS-P108  PHOTO~COUPLED INPUT EXPANSION MODULE
DM-PO17A EXTENSION CARD FOR PC/AT . . . . . . $ 49.95 FOR SI-1048, SS-1096, SI-8255 & SM-SER$ 179.95
DM-PO17B 2 EXPA"SI‘(’“ SLOT & EXTENSION CARD - SS-RO08  RELAY OUTPUT EXPANSION MODULE FOR
DM-PO19 {2110242:1.8{ ISOLATED OUTPUT CARD. . :2a5:3§ SI-1048, $S-1096, SI-8255 & SM-SERIES $ 179.95
S 1/0 MODULES (SOLID STATE RELAY) FOR $S-1096  DIGITAL I/0 EXPANSION MODULE FOR
TIL I/0 (MyC)e v v o o o v v v v o = $299.95 5 - SPEN L © 56 000 cogEEE 0b 8o 0550005003300 0 $ 219.95
DM-PO21A EXTENSION CARDS FOR PC/XT. . . . . . $ 39.95 SC-series SS-8254 18 INDEPENDENT 16-BIT COUNTERS........ $ 219.95
DM-PO21B 3 EXTENSION SLOT & EXTENSION CARD A/D D/A Card §S-AD12 12 BIT A/D CONVERTER BOARD............ $ 549.95
) FOR PC/XTCC) & o o « o o o o & . . . $119.95 General Parpose SS-AD16 16 BIT A/D CONVERTER BOARD............ $ 799.95
DM-P022 32 OPTICALLY ISOLATED INPUT CARD(DMC)$349.95 P SS-DA12 12 BIT D/A CONVERTER BOARD (2 CH)..... $ 449.95
DM-P023 32 REED RELAY OUTPUT CARD (D,M,C). . $449.95 SS-DA16 16 BIT D/A CONVERTER BOARD (2 CH)..... $ 799.95
DM-PO26A - ‘;’;;”;g}:: SLOT WITH WIRE WRAPPING . _ SS-06DA 6 CH LOW COST 12 BIT D/A CONV BOARD...$ 595.95
2000000 oo o : : SS-ISDA 1 CH ISOLATION 12 BIT D/A CONV BOARD..$ 399.95
"3l i ‘;Ci,‘gTH‘;;g;z‘gim‘;‘_’“_‘G_”}“_‘ *_"m_‘ Nt o $S-3656  ISOLATION AMPLIFIER BOARD.............$ 899.95
DMTPO25A EXPANSION SLOT WITH WIRE WRAPPING $S-0116  16DI MULTIPLEXER & AMPLIFIER BOARD....$ 445.95
AREA FOR PC/AT(C). . . . . . . . $225.95 DATA ACQUISITION PRODUCTS:

DM-P025B 4-SLOT WITH WIRE WRAPPING AREA FOR

PC/AT MODULIZED CARDS. . . . « . . . $119.95
DM-P026 1 D/A, 8 A/D, 8 REED RELAY OUTPUT,

8 TTL I/0, 8 OPTICALLY INPUT, 8

OPTICALLY OUTPUT (FOUR LAYER)(D,M,C) $699.95
DM-P027-8 8 OPTICALLY SOLID STATE RELAY FOR

SC-1202 12 BIT HIGH PERFORMANCE AD/DA CARD....$ 349.95
SC-1402 14 BIT HIGH PERFORMANCE AD/DA CARD....$ 545.95
SC-1602 16 BIT HIGH PERFORMANCE AD/DA CARD....$ 635.95
SA-1216D 12 BIT INSTRUMENT A/D CARD 15uS(MIN)..$ 799.95
SA-1216HBD 12 BIT HIGH SPEED INSTRUMENTS A/D CARD$1,195.95

SA-1616D 16 BIT INSTRUMENTS A/D CARD...........$1,395.95"
e e e SA-1616HD 16 BIT HIGH SPEED INSTRUMENT A/D CARD.$2,595.95
SMALL LOADS (D,M)e = » v v m e v v s $545.95 SD-1201 12 BIT HIGH SPEED INSTRUMENT D/A CARD.$ 395.95
DM-P0O28-I  S.S.R. OPERATION FOR OPTICALLY TNPUT $299.95 SD-1202 12 BIT HIGH SPEED INSTRUMENT D/A CARD.$ 539.95
DM-P028-0  S.S.R. OPERATION FOR REED RELAY OUTP.$299.95 SD-1203 12 BIT HIGH SPEED INSTRUMENT D/A CARD.$ 675.95
DM-P029 MINI EXTENDER CARD FOR PC/AT . . . . $ 49.95 SD-1601 16 BIT HIGH SPEED INSTRUMENT D/A CARD.$ 549.95
DM-P030 SIMULATION AND TERMINAL BLOCK FOR SD-1602 16 BIT HIGH SPEED INSTRUMENT D/A CARD.$ 749.95
DM-POO9(C) . . . . . - <o oeeo 0w $129.95 SD-1603 16 BIT HIGH SPEED INSTRUMENT D/A CARD.$ 945.95
DH-P031 MINI EXTENDER CARD FOR PC/XT . . . . § 49.95 SI-7612  SUPER 12 BIT AD/DA CARD...............§ 119.95
DM-P032-8 8 OPTICALLY ISOLATED S.S.R. OUTPUT SI-7614 SUPER 14 BIT AD/DA CARD $ 225.95
USING MOSFET*S (D,M,C) . . . . - . = $399.95 SEEE 50 0 o000 a
DM_P032-16 16 OPTICALLY ISOLATED S.S.R. OUTPUT SI-7616  SUPER 16 BIT AD/DA CARD.....c.oeon....$ 249.95
USING MOSFET*S (D,M,C) . . . . . . . $449.95 DATA COMMUNICATION PRODUCTS:
DM-PO33A PC/AT 80386 DECODED I/O CARD (M) . . $ 89.95 SI-7210  IEEE-488 INTERFACE CARD...............$ 349.95
DM-P033B PC/AT 80386 WIRE WRAPPING CARD . . . $ 49.95 SI-7220  IEEE-488 INTERFACE CARD COMPATIBLE
DM-PO34 PC/AT 80386 EXTENSION CARD . . . . . $ 89,95 N.IPBPCIT ‘& PCTTAL i hle o ithihehelerel) s - p RL IS B9 559’5
DM-PO35A PC/XT DECODED I/O CARD (M) . . . . . $ 79.95 SI-625 IEEE-488 INTERFACE -CARD WITH IEC-625..% 795.95
GECECE ‘(";‘/"fgcmﬂflg‘f‘z‘:l:‘;of:‘;’:m‘) S L MULTIFUNCTION CONTROL PRODUCTS:
DM-PO36A  BC/AT DECODED I/O CARD (M) . . . . . § 79.95 sibetiog - ENEBIRTEIT Lo 6.1,
DM-PO36B PC/XT WIRE WRAPPING CARD . . . . . . $ 49.95 (CPU, RAM, DMA) A/D, D/A,
DM-P037-8 8 DATA ISOLATION RELAY OUTPUT (D,M,C) DIGITAL I/0 & TIMER 40KHZ.,...00-.....$2,550.95
(ISOLATION VOLTAGE: 4000VA). . . . . $299.95 SM-2471 MULTIFUNCTION CONTROL CARD
DM-P037-16 16 DATA ISOLATION RELAY OUTPUT (CPU, RAM, DMA) A/D, D/A,
(D, M,C) (ISOLATION VOLTAGE: 40O0OVA) . $399.95 =" '. b DIGITAL I/0 & TIMER 310KHz............$3,995.95
DM-P038 4-TRIAC (()UTPUT ():ONTROLLED BY 298 o OTHER PRODUCTS:
DM-P023 (2200VA) . . « « o » = - - . $299.
| - ol A o e el 1 i DM—P030B :i—gﬁ) SLOT EXTENSION CARD FOR PC/XT/AT......$ 89.95
B 7042 w16 OPTICALLYATHFUTSAND-L6SBEED EEIAY ntiahiniifioliubntubut 3 SLOT EXTENSION KIT FOR PC/XT/AT.......$ 149.95
OUTPUT CARD. » o .« » + . . . $399.95 SI-016 PROTOTYPE DEVELOPMENT CARD............$ 95.95
DM=PO43 16 HIGH SPEED OPTO COUPLERS INPUT SP-1215  DC TO DC CONVERTER POWER SUPPLY.......$ 259.95
CARD (1M BIT/SEC). .+ + o o « o o « + $299.95 SI-0190-K BAR CODE READER (RESOLUTION 0.190mm)..$ 489,95
DM-PO44 16 HIGH SPEED OPTO COUPLERS OUTPUT SI-0125-K BAR CODE READER (RESOLUTION 0.125mm)..$ 499.95
CARD (1M BIT/SEC). . . . . . . $299.95 2
DM-PO45 16 SUPER HIGH SPEED OPTO COUPI.ERS A
INPUT CARD (10M BIT/SEC) . . . . . . $399.95
DM-P0O46 16 SUPER HIGH SPEED OPTO COU’PLERS
QUTPUT CARD (108 BIT/SEC). . . . . . $399.95 \SCROSSER ACROSSER TECHNOLOGY
jero }rﬁyﬁm@m‘?ﬂoipﬁi’/‘s’ﬁé? COUPLF‘RS . $595.95 IBM, PC, XT, AT, INDUSTRIAL CONTROL INTERFACE CARD
DM-PO53 16 TURBO RIGH SPEED OPTO COUPLERS AR-B 7001 ROM DISK CARD
OUTPUT CARD (40M BIT/SEC). . . . . . $595.95 AR-B 7002 RAM DISK CARD
DH-PO61 16 REED RELAY OUTPUT AND 16 BIGH AR-B 3201 A/D D/A CONVERTER CARD
SPEED OPTO COUPLERS INPUT CARD . . . $449.95 AR-B 2201 TTL INPUT/OUTPUT CARD
DM-POE2 16 REED RELAY OUTPUT AND 16 AIGH AR-B 2011 PHOTO COUPLE INPUT MODULE
SPEED OPTO COUPLERS OUTPUT CARD. . . $469.95 AR-B 2102 SPST REED RELAY OUTPUT CARD : :
DU AASTELERRES | ZANI REQEEREEINCACARD AR-B 9101 SSR INPUT/OUTPUT MODULE 8004
meros RO Dwston st (siainid dois) § Gr3 LD 3001 D coNBRIER cuty Pom
: AR-B 2001 PHOTO COUPLE ISOLATION INPUT CARD

DM-PO51

anasLL £ ECTRONICS SUPPLIES INC

IMPORTEAS § D/STRBUTORS INDUSTRIAL — COMMERCIAL — EDUCATIONAL SALES & SERVCE

RONICS NOW!
ORDER TOLL FREE!

1-800-265-2658

40 LANCASTER ST., W,
KITCHENER, ONT. N2H 459
PH: (519) 576-9902
FAX: (519) 576-9028

10



Lab, Industrial and Engineering I/O Cards for IBM PC/X T/AT

MULTIFUNCTION DATA ACQUISITION
(A/D,D/A,D/I/0) CARDS FOR PC/XT/AT

PCL-860 4% DIGIT VOLTMETER (DCV/ACV/DCR) CARD,.$ 650.95
PCL-711S YOUR PC-MULTILAB PACKAGE.coceccccocccce$ 399.95

PCL-812 ENHANCED MULTI-LAB CARDicoccccccse
PCL-812PG  MULTI-LAB CARD WITH PROGRAMMABLE GA.

ee$ 499.95
ee$ 545,95

PCL-718 HIGH PERFORMANCE DAS CARDecescecoccocee$ 995,95
PCL-818 HIGH SPEED (100K/SEC) DATA ACQUISITION $1,150.95

REAL WORLD (INDUSTRIAL) I/O CARDS FOR PC/XT/AT

PCL-720 DIGITAL I/0 AND COUNTER CARDececsoesoos$ 225,95

PCL-722 144 BIT DIGITAL I/O CARDe.eee
PCL~725 RELAY AND ISOLATED D/I CARD.
PCL-726 6 CHANNEL D/A OUTPUT CARD...
PCL-738B STEPPING MOTOR CONTROL CARD....
PCL-830 10 CHANNEL COUNTER/TIMER CARD..

ee$ 399,95
ee$ 299,95
ee$ 625,95
ee$ 499.95
ee$ 399.95

PCL-670 PC-VOICE CARDevoccosscsscccccoocsocceee$ 225,95

IEEE-488/SERIAL INTERFACE PRODUCTS FOR PC/XT/AT

PCL-743 RS~422/RS~485 INTERFACE CARDeveosssooecs$ 199,95
PCL-848A MULTIFUNCTION IEEE-488 CARDssssssecssss$ 395,95

PCL-848B MULTIFUNCTION IEEE-488 CARD W/IEC-625

CONNECTOR (IEC-625 to IEEE-488 CABLE) $ 435.95
PCLA-488 IEEE-488 (GP-1B) BUS ANALYZERcee.eooeoe$ 749,95

SPECIAL PC-BUS CARDS FOR INDUSTRIAL PC/RT/AT
BCX-795 ACTIVE BUS EXPANSION SYSTEM FOR PC/XT/AT $
PCL~790 RAM/ROM DISK CARDec.cocoocccocosssosccscss$

PCL-7912 360K SRAM MEMORY CARTRIDGE FOR PCL-790...$%
PCL-~7922 360K EPROM MEMORY CARTRIDGE FOR PCL-790..%
PCL-7924 720K EPROM MEMORY CARTRIDGE¢ccccosccccsos$
ENGINEER®S TOOL-CARDS FOR PC/XT/AT
PCL-750 PROTOTYPE DEVELOPMENT CARDevecccocccoscee$
PCL-755A PC SLOT EXTENSION CARD (XT/AT). 0¥
PCL~755C PC SLOT EXTENSION KIT (XT/AT).... ee$
PCL~-510 PC LOGIC ANALYZER (100MHz/24 CH)eeeoeeeeo$l,
DAUGHTER BOARDS & WIRING KIT
PCLD-780 WIRING TERMINAL BOARD:cocescococssccacnce$
PCLD-781 QUICK CON. WIRING BOARD..
PCLD-782 OPTO-ISOLATED D/I BOARD..
PCLD-785 RELAY OUTPUT BOARD (16 CH)eeoovocsovcosss$
PCLD-786-0PTO00 SSR AND RELAY DRIVER BOARD 4 AC SSR's

ON BOARD (DEFAULT SELECTION).ce.ccevosee$
PCLD-786-0PTO01 PCLD-786 WITH 4 DC SSR's ON BOARD.
PCLD-786-0PT002 PCLD-786 WITH 8 AC SSR*s ON BOARD.
PCLD-786-0PT003 PCLD-786 WITH 8 DC SSR*s ON BOARD....$
PCLD-786-0PT004 PCLD-786 WITH 4 AC + 4 DC SSR's. e$
PCLD-788 RELAY SCANNER/MULTIPLEXER BOARD..... ee$
PCLD-789 AMPLIFIER & MULTIPLEXER BOARDs.oooosscose$
PCLD-889 PROGRAMMABLE GAIN AMPLIFIER/MULTIPLEXER..$
PCLD-770 SIGNAL CONDITIONING BOARDeccoccecccovooces$
PCLD-7700  BREADBOARD MODULE FOR PCLD~770¢ccccevccsc$
PCLD-7701  ISOLATED AMPLIFIER MOLDULE FOR PCLD-770..$%
PCLD~7702  AMP. WITH I/V SOURCE MODULE FOR PCLD-770 $
PCLE-1050  INDUSTRIAL WIRING KITeoeococeccecosccocss$
PCLD-ENC ENCLOSURE (BOX) FOR PCLD SERIES DGHT BD..$
MAJOR SUPPORT SOFTWARE PACKAGE
PCLS-SCOPE PC STORAGE SCOPE SOFTWARE.. 0o
PCLS-700~1 PC LABDAS LEVEL lecceccoces ¥
PCLS-700~2 PC LABDAS LEVEL 1 + 2. 0o
PCLS-701 LABTECH NOTEBOOKe+oooo .81,
PCLS-702 LABTECH ACQUIRE.. ee$
PCLS-707 LABTECH CONTROL.. .35,
PCLS~704 ASYSTANT +e.eee .81,
PCLS~-704-GPIB ASYSTANT-GPIB.. .e$1,
PCLS-705~1 UNKELSCOPE JUNIOR. e
PCLS-705-2, UNKELSCOPE LEVEL 2 .o $
PCLS-708 DADISPesscoocsses .81,
PCLS-709 CONTROL EGevocssecanvecccosovecsoccccosoeh

PCLS-805-S1 SNAPSHOT WAVEFORM ACQUISITION SYSTEM,

INCLUDES PCLS-805-00 + OPT 01, 02.......%1,

PCLS~805-5S2 SNAPSTREAM HIGH SPEED DATA STREAMING

SYSTEM INCL. PCLS-805~00 + OPT 01,02,03 $1,

PCLS-809 ACQUISITION ENGINEcseoovooseccscacs
ALSO AVAILABLE SOFTWARE PACKAGES

PCLS-701-RTA LABTECH REAL TIME ACCESSeccceosscccasss$
PCLS-703 ASYST (MODULE 1 + 2 + 3)..

ceo$

PCLS-706 LABTECH CHROM+..c0000 .3
PCLS-805-00  SNAPSHOT STORAGE SCOPE¢es... oe$
PCLS~718-C C LANGUAGE SUPPORT FOR PCL~718. oo$

PCLS~718~P PASCAL SUPPORT FOR PCL-718,....
PCLS-848-C C LANGUAGE SUPPORT FOR PCL-B48,
PCLS-848-P PASCAL SUPPORT FOR PCL-84B..s0cs0000c0coe$
PCLS-35DS  MULTI-LANGUAGE SUPPORT FOR PCL-711/812...%
ACCESSORIES

PCLD-7216 16 CH I/O MODULE CARRIER BUARD (PCL-722) $
PCLD-7224 24 CH I/O MODULE CARRIER BOARD (PCL-722) $
PCLU=~7224Q 24 Ci} (QUAD-TYPF) ¥/A X°MILE CARRIER BD..$

033,

699,95
375.95
425.95
299,95
435,95

99.95
79.95
129.95
995,95

99.95
189.95
225,95
249.95

225.95
225,95
299.95
299.95
299.95
345,95
425,95
425,95
225,95

45.95
189,95
145,95

89,95
115.95

89.95
189.95
699,95
495,95
115.95
950.95
595.95
150.95
115.95
650,95
495,95
795.95

595.95

195.95
595.95

495,95
195.95
995,95
795.95
89.95
89,95
89,95
89,95
95.95

199.95
235,95
225,95

AD/DA Terminal Board

Data Acquisition & Control

Test & Measurement
Industrial & Lab. Automation

\PC-LabCard~

PCL-718 High Performance
Data Acquisition Card

o B ey

PCL-830
10 Channe] Counter
/Timer Card

G-hased Industrial and Lab Automation
C-LabCard ./

ADD-ON CARD FOR INDUSTRIAL CONTROL
& LABORATORY AUTOMATION

DIGITAL I/O CARDS

8255-8253 I/0 CARD (48 I/0 LINES) W/O CABLE.......$ 89,95
MULTI 8255 I/0 CARD (48 I/0 LINES) UP TO 192

I/0 LINES, W/2 CABLES.....

TTL I/0 CARD (64 I/O LINES)eeevosoososssssscscoese$109.95
AD/DA CARDS

SUPER 8 BIT AD/DA CARD (A/D ~10V 10V, D/A -5V 5V) $175.95
12 BIT AD/DA CARD (OV 9V) VERSION 8905.cccccccsse.$129,95
SUPER 12 BIT AD/DA CARD (-10V 10V) (1 D/A

CHANNEL, 16 A/D SINGLE~ENDED CHANNEL)..ueeoos....$219.95
SUPER 12 BIT AD/DA CARD (2 D/A CHANNEL, 16 A/D

SINGLE~ENDED CHANNEL) ¢ eeuoososoosossosescccoceeee$249,95
SUPER 14 BIT AD/DA CARD 9-10V 10V)(1l D/A

CHANNEL, 16 A/D SINGLE~ENDED CHANNEL)::ceoeoeoo..$249.95
SUPER 14 BIT AD/DA CARD (~10V 10V)(2 D/A

CHANNEL, 16 A/D SINGLE~ENDED CHANNEL)...eceee....$275.95
12 BIT HIGH PERFORMANCE AD/DA CARD......
14 BIT HIGH PERFORMANCE AD/DA CARD...
16 BIT HIGH PERFORMANCE AD/DA CARDuvevecveeeoonsso$495,95
INDUSTRIAL CONTROL FAMILY

00.$119.95

000$299.95
000$439,.95

8 CHANNEL INDUSTRIAL CONTROL BOARD....evvccccooo..$ 89.95
8 CHANNEL SSR/LOGIC OUTPUT BOARD...
16 CHANNEL RELAY OUTPUT BOARD...ssssss
16 CHANNEL PHOTO COUPLE ISOLATOR BOARD..
8 CHANNEL PHOTO COUPLE ISOLATOR/8 CHANNEL RELAY

OUTPUT BOARD:ssovcveoccoccccoconcoscocscssssseeee$299,95
AD/DA TERMINAL BOARD..eccoeoooovocssscccccensoosss$109.95
INDUSTRIAL COMPUTER RACK (19")....
CASE FOR INDUSTRIAL BOARD....os0sss
COMMUNICATION FAMILY
IEEE-488 CARD

LYTECH

FPC-010

Pecorceccsecccccsstcrecccccssecceesee$229,95

0ee$249.95
eee$179.95
tecscscess$179.95

«+$599.95
seeessed 59.95

INDUSTRIAL CONTROL

FPC-023  PC SUPER ADDA-8 CARD.

FPC-047  PC MULTI D/A~8 CARD..

FPC-048  PC MULTI D/A-12 CARD.

FPC-024  PC 8255 I/0 CARD....

FPC-067  PC ADVANCED 8255 I/O CARD,

FPC-030A PC IEEE-488 CARD.eooo..

FPC-046  PC INDUSTRIAL I/O CARD,

FPC-054  PC UNIVERSAL CARD. $ 89.95

FPC-057  PC EXTENSION UNITeesssscccccce$ 89,95
PC_INTERFACE

FPC-010  PC ADDA-12 CARD (16 CRANNEL).,$119.95
FPC-011A PC ADDA-14 CARD (16 CHANNEL)..$229.95
FPC-011B +#2ND D/A PORT**,... 10§ 59.95

FL~512B PC ADVANCED ADDA-12 CARD

(A/D CONVERSION TIME 25usec,

WITH SAMPLING & HOLD, DEMO

SOFTWARE & MANUAL INCL,.)....,$469.9%
FL-512C PC ADVANCED ADDA-12 CARD

(A/D CONVERSION TIME 15usec,

WITH SAMPLING & HOLD, DEMO

SOFTWARE & MANUAL INCL.).....$499.95
FL-714 PC ADVANCED ADDA-14 CARD......$699.95
FL~316 PC ADDA~16 CARD..vsesosseseses$499.95
FL-208 PC RIGR SPEED 8 BIT A/D CARD

(8 BIT A/D, ONE INPUT CHANNEL,

SAMPLING RATE 2500K PER SECOND,

THO 100cm COAXIAL CABLE W/BNC

PLUG AT ONE END & Y TYPE TERMINAL

AT THE OTHER END, DEMO SOFTWARE

& MANUAL INCL.):coooocovonsss $449.95
FL-210 PC STEPPING MOTOR CONTROL CARD

(3 INDEPENDENT STEPPING MOTOR

s INTERFACE, BUILD IN SINGLE CHIP
L X COMMAND PROCESSOR, WITH MANUAL
(GPIB INTERFACE) AND DEMO SOFTWARE INCL.).....$499.95

FL~212 PC DIGITAL I/O CARDeccooocssss$149.95

DAUGHTER BOARDS

FL-121
FL-122
FL-123
FL-124
PCL-725 FL-125
Relay Actuator and
Isolated D/I Card
FL-126
FL-127
PCL-812PG Enhanced Multi-Lab

Card with Programmable Gain FL~128

SO X ELECTRONICS SUPPLIES INC

IMPOATERS § DS TRIBUTORS INDUSTRIAL — COMMERCIAL — EDUCATIORAL SA1 23 & SEMCE

11

ANALOG TERMINAL BOARD (40 TERM PORTS)..$ 89.95
I/0 TERMINAL BOARD-A (20 TERM PORTS)...$ 85.95
I/0 TERMINAL BOARD-B (40 TERM PORTS)...$ 95.95
CURRENT TERMINAL BOARD

(16 SET 0-20mA CONVERSION PORTS).eccee$ 99.95
ISOLATED I/0 TERMINAL BOARD (8 OPTO-

ISOLATOR INPUT & 8 REED~RELAY OUTPUT

WITH LED INDICATOR.ce¢sseecceccsscorcees$219.95
SSR SOLID STATE I/O TERMINAL BOARD

(4 SET AC SSR AC280V/3A OUTPUT EXPAND

TO 8 SETS & 8 DIGITAL INPUT WITH

LED INDICATOR)soeocescosocoooccrsceess$219.95
SSR SOLID STATE I/O TERMINAL BOARD

(4 SET DC SSR DC60V/3A OUTPUT EXPAND

TO 8 SETS & 8 DIGITAL INPUT WITH

LED INDICATOR).......................o$219 95
PROTOTYPE BOARD.ooe0sa

MONICS NOW! 40 LANCASTER ST,

ORDEA TOLL FREE! KITCHENER, ONT. N2H 4S9

1-800-265-2658 | e



SIS ELECTRONICS SUPPLIES INC.

IMPORTERS & DISTRIBUTORS INDUSTRIAL — COMMERCIAL — EDUCATIONAL

RCC| MEASURING INSTRUMENTS

300073015 MULTIMETER DAOP PROOF.......... $ 72,95
3008 MULTITESTER W/CASE.......... .$161.95
3012 DROP PROOF POCKET HI TESTER....$119.95
3021/3020 KIT HI TESTER............... .3 83.95
3040 CARD HI TESTER..... .3 79.95
3100 CLAMP OK HI TESTER. .§ 87.95
3200-50  DICITAL HI TESTER........ .$284.95
311 DIGITAL POCKET HI TESTER. .$243.95
3216 DIGITAL Kl TESTER....... .$165.95
3218 DIGITAL PENCIL .HI TESTER. .$136.95
3231-50  DICITAL NULTIMETEK..... .$329.95
3232 DIGITAL MULTIMETER. $495.95
3240 DIGITAL MULTIMETER .3 76.95
3262 THIN SOLAR DMM......eoieeunn.n. $117.95
3263-01  SAM, WITH TRUE RMS LEAK TESTER $990.95
3263 DIGITAL CLAMP ON HI TESTER.....3906.9%
3412 DICITAL TEMP BI TESTER.. .$307.95
9021-01  TEMP PROBE FOR 3000°s... ..3 77,95
9180 SHEATH TEMP PROBE FOR 3412/34143119.95
9101 SURFACE TEMP PROBE FOR 3412/14 $199.9%
3261-50 DICITAL CLAP ON HI TESTER......$316.95;
‘LEADER EST INSTRUMENTS
FREQUENCY COUNTERS
[pc-822 80MIiz, 7 DICIT, S PPM.... 595.95
LDC-8235 250MHz, 8 OICIT, 1 PPM... 845.95
LDC-B24$ S20MHz, & UICIT, 1 PPM...
LDC-82% 1CHz, 8 DICIT, v.03° PPN .
LDC-831 150Miz, BATTERY PORTABLE....$ 390.95
METERS AND BRIDGES
LCR-740 LCR RRIDGE 640.95
LCR-74$ DIGITAL LCR METER.. $2,370.95
LCR-745-01 DIG. LCR METER W/BCD OUTPUT $4,585.95
LCR-745-02 LCR COMPARATOR UNIT......... $1,485.95
LCR-745C  OIGITAL LCR METER WITH CPIB $3,275.95
LDM-852A 44 DICIT LAB-TYPE D.D.M..... $1,550.95
LDH-853A 3% DIGIT D.M.3 360.95
LEM-73A/LBM-75A BENCH FET MULINETER....$ 425.95
LPM-8000 LASER POMER METER.. .3 440.95
LTC-905 CURVE TRACEK. . 440.95
LTC-906 TRANSISTOR CHECKER. PORTABLES 400.95
LTC-906A  TRANSISTOR CHECKER,BENCH TOP$ 585.95
FUNCTION AND RF SICNAL GEXERATORS
LFGC-1300S  FUNCTION CENFRATOR.......... 3 875.95
LFC-1310  SWEEP FUNCTION CEN. 10MRz...$1,995.95
LPA-1305 LOG AMP/UDETECTOR............ 3 995.95
15G-17 RF SICNAL CEN. 0.1 T0 450MHz$ 350.95
15C-202 STANDARD SICNAL CEN 1-520MH2$9,195.95
LSC-202CPIB STANDARD SICNAL CENERATOR
1-520MHz WITH CPIB........ $11,250.9%
15¢-221 VIDEO UHF/VHF SYNTHESIZED
STCHAL CENERATOR........... $6,890.95
L5¢-291 M STEREQ GENERATOR......... $ 790.95
LSC-245 AM STEREG (C-QUAM BY MOTOROLA)
STANDARD SICNAL GENERATOR..36,725.95
LSW-359 1.5CH2 SWEEP CENERATOR...... $8.990.95
3215 AM/FM SYNTHESIZED SIC CEN...$4,345.95
3216 AM/FM STEREO SYN. SIC CEN...$4.675.95
POWER SUPPLIES
P5-151 TRIPLE OUTPUT......oeuunnnns 3 869.95
LPS-152 TRIPLE QUTPUT, HICH CURRENT $ 970.95
LPS-160A  SICNAL OUTPUT 32V/0.SA...... 3 430.9%
LPS-161A  SIGNAL OUTPUT 32V/1.2A......3 480.95
LPS-162A  SICNAL OUTPUT 32V/2A... $ 530.95
LPS-163A  SICNAL OUTPUT 32V/3A... $ 640,95
LPS-164A  SICNAL OUTPUT 32v/SA .3 965.9%
LPS-2601 PROGRANMABLE RECULATED
DC POWER SUPPLY............ $3,235.95
WITHIN 24 HOURS.
40 LANCASTER ST., W.
KITCHENER, ONT. N2H 4S9
L]
PH: (519) 576-9902

FUSED PROBE/W FUSE 1A/600V..
ANALOC DROP PROOF HETER
ANALOG DROP PRQOOF HETER (10 MP)
ANALOG MULTIMETEN.
DIGITAL CLANP ONM..
DICITAL IlSULATION TESTER

LICHT METER SWITCHABLE..... .
34 DICIT DMM WITK CARRYINC CASE.
AC/DC CLAMP~ON -~ SO0 ANPS
RCC DICITAL BAR GRAPH MULTIMETER.
3§ DICIT DMX........
3\ DICIT PENCIL Dot
DROP PROOF DIGITAL CLAMP- -3$139.95
PHASE ROTATION METER (600 V).... .3 69.95
ACC LCD DIGITAL THERMOMETER W/PRODE. .$185.95

FOR A RCC CATALOGC TODAY =

MEASURING
INSTRUMENTS

.3 62.93
.3 69.93
.3 89.95
.8 22.93
..8139.95
..3259.93
-.8164.93
.$162.95
..4192.93
..3187.95
.8 66.95
.3 96.95

FAX: (519) 576-9028

GOOD WILL INSTRUMENT CO.,LTD.

TRICCFRING OSCILLOSCOPE

€05-643,

BUIL
2081
20MB

€05-642,
C05-623,
C05-622.
c0s-3310,
SWEEP FUNCTIO

"DELAYED SWEEP.
40MHz ,

10MHz .

BUILT IN DELAYED LINE,
DUAL TRACE «¢vvnn.s.
T IN DELAYED LINE, 4&0MHz, DUAL TRACE
2, DUAL TRACE., DELAYED SWEEP....
2z, DUAL TRACE....... . P
SINCLE CHANNEL S nv/Div .........
N CENERATOR

CFC-8ul7, WIT

H FM MODULATION FUNCTION

DICITAL DISPLAY FUNCTION CENERATOR

CFC-8016, MULTI FUNCTION OUTPUT B
DICITAL DISPLAY SWEEP FUNCTION CENERATOR

CFC-BUl9., MUL
CFC-813, VERS
PULSE CENERAT

TI FUNCTION OUTPUT WITH SWEEP FUNCTION.
ATILE FUNCTION GENERATOR
OR/LOGIC PROBE & PULSER

CPG-8018, WITI
CLP-1, LOGIC
CPC-2, PULSER
CRC-450, RF G
CAT-111, AF A
CAT-669. RF A
DICITAL FREQU

H BUILT IN LOGIC TESTER............
PROBE
ENERATOR 100KM - lSOHHx
TTENUATOR. ..

TTENIATOR
ENCY COUNTER

CFC-8010, 120MHz. 8 DIGIT..

GFC-8055, 8 DICIT DISPLAY, SSOMHz..
GFC-8130, 1.3CHz INTELLICENT COUNTER..
CUC-2010, UNIVERSAL COUNTER, SHz - 100MHz.

DIGITAL MUITIMETER

GDM-B03S5, 6 FUNCTIONS (AC/DC VOLTAGE, AC/DC CURRENT, RESISTANCE

AND DIODE T
CDOM-8036, TRU
CDM-8045, TRU
CAC-8083, AUD
CaD-2018,

AUTOMATIC DISTORTION mn

€ST), 3% DICIT RED 0.5" LED DISPLAY.
E RMS, 20A, AUTO ZERG CIRCUIT.
€ RMS, HIGH ACCURACY 0.03X..
10 CENERATOR

CLAMP & INSUIATION METER

CCH-036, HICH
RECULATED D.C.

CURRENT RANCE 1000A, 3% DICIT 0.5
PONER SUPPLY

SINCLE OUTPUT

CPA-1810, 0 -
CPR-1830, O -
CPK-3020, O -
CPR-3060, 0 -
CPR-6030, O -

18y,
18v,
3oV,
lov,

(]

o

o -

0
60v, O

DUAL TRACKING OUTPUT

CPD-1850, 0-18 X 2, 0-5 X 2, 36v SA, lav,
CPD-3020, 0-30 X 2, 0-2 X 2, 60V 2A, 30V,
CPD~3030, 0-30 X 2, 0-3 X 2, 60V JA, 3OV,

QUARTE OUTPUT (DUAL TRACKING WITH SV 3A & SV 1a)
GPQ-1850, 0-18 X 2, 0-5 X 2, 36V 5A, 18V,
GPQ-3020, 0-30 X 2, 0-2 X 2, 60V 2A, 30V,
CPQ-3030, 0-30 X 2, 0-3 X 2, 60V 3A, 3OV,

Beckman Industrial”

CAPACTTANCE

DI 200C .1
DAETRON HC300

cw
cw
(o}
cw

1A)
10158
10282
2020S
30308
MX190
M-80
DH3650B

CALL FOR PRICING
pf - 20000mf

METER
.Opf - 1FAMAD..
KINI POCKET TESTER 2K/V.......$
18 RANGE  POCKET TESTER 2x/V.
MULTITESTER 20K/V.............$
MULTI T.R. TEST 10ADC 20K/V.
MULTI T.R. TEST 10ADC 30k/V...$
DIODE TEST, SIGNAL INJECTOR Di$

080888 5 5 500 0 o OILEIBOR
cheeeses...3169.95
17.98
$19.95
29.95
$ 39.95
44,95
4«9.95

20A, FREQ, LARGE DISP. DMMN....$119.95

BARGRAPH/3%™ DISP. TR, WFE,

LEADER OSCILLOSCOPE

L30-51MA
L30-3104A
LBo-313

L30-314
130-318

L»0-323
LB0-324
130-325

L30-516
L30-518
L30-52)
130-524
L30-526
L30-5523M1/C
L0-5628
1£D-100
100?
1020
2060
3060
10C-700%

HICH RESOLUTION X-Y MODULE.......

4MHz, 1CH, RECURRENT SWEEP.......$ 529.
.20MHz /1mV, 3.5~ CAT, 2CH,

PORTABLE, BATTERY OPERATED......$2,375.
40rHz/1mV, 3.5° CAT, 2CH,

PONTABLE, BATTERY OPERATED......$2,795.
60MH2/1mY, DELAYED SWEEP, 2CH,

PORT. BATT. OP W/ATTACHE CASE...$2,995.
20MHz/1mV, 3.5"CRT, 2CH, PORTADLES),950.
4OMHz/1mV, ).$= CAT, 2CH, PORT. $2,395.
60MH2 /1mY, DELAYED SWEEP 2CH,

PORTABLE W/ATTACHE CASE. .$2,495.

100MHz, 3CH, CALIBRATED DELAY 5¥.$2,195.
100HHz, &CM, CALIBRATED DELAY SW.$3,09S.
.31,250.
2CH, CALIDRATED DELAY SW. $1,.350.
2CH, CALIDRATED DELAY Sw. $1,69S.
STEREOSCOPE, BROADCASTER®S$1,49S.
2CH, DICITAL STORACE 0OSC. $&,350.
.$1,395.
.32,395.
.8 855,
60rMz, CRT AKADOUT WITH CURSORS $2,295.

LOMHE,
4OMHe,
60MHe ,
10HHz,
ISMHz,
De04/SCOPE. . PN
DM/ SCOPE WITH NTER..
20MHg, 2CH, 0.%aY SEMSITEVITY...

2CH, O.3mV, SENSITIVITY..

€ONHz, AOMS/S DIGITAL STOMAGE.
0SCILLOSCOPE CALIRBATOR. ...

$ N/a

82,373,

$129.95

95
9s
95
9s
”s
1 33
95
"
95
"’
"
b2

LCD DISPLAYS

.3$1,140.95

N/a

830.95
710.95
395.95

...3 380.95
v..$ 480.95
$ 545.95
-$1,570.95
BATTERY TESTER
$ 420.95
s 38,95 BT-1wired $23.33
.3 42.95
-3 235.95
-% 255.95
.3 180.95
-$ 325.95
3 525.95
-3 725.95
« 3 445,95
.§ 360.95 EICO 1078
.§ 4RO.93
T% 600.95 Metered AC Bupply
..8 255.95 .
5153595 METEX® "DIGITAL MULTIMETER
150.95 CARRYINC CASE, 1 YEAR WARRANTY, ALL METERS AC DC
204, 1000V UC, 750V AC
HHO  FREQ. DATA HOLO LARCE LCD DISPLAY..
ease0+$355.00 3530 T.R. TEST, HFE, CAP TEST, BROWN....
$395.00 3610 HFE, TRANSISTOR TEST..............
$395.00 3630 T.A. TEST, HFE, CAP TEST, YELLOW
$670.00 3650 T.R. TEST, FREQ. CAP TEST, HFE....
$680.00 36506 T.R. TEST, FREQ.CAP TEST,HFE,BAR CRAPH $129.95
3800 T.R. TEST, HFE........ .8 69.95
.. % 665.95 3900 HICH/LOW TACH, DWELL .3 89,95
..% 570.95 4630 T.R, TEST, CAP TEST, DATA HOLD, HFE. $139.95
..% 655.95 4650 T.R, TEST, CAP TEST, OATA HOLD FREQ...,$179.95
..$ 680.95 OSCILLOSCOPE
.3 690.95 ET& T 3132, 20MHz DUAL TRACE.......... ..$599.9%
.. % 730.95 COLDSTAR 0S 720 DUAL TRACE 20MHz.........8699.95
COLDSTAR 0S 740 40 MHx, DUAL TRACE.......$895.95

1003
1004
1005
1007
1103
1200
1503
2001
2002
2003
2004
2007
2011
2012
2103
241t
2505
2607
2608
270
2805
2904
3001
i
32
a2
3123
330
3302
4102
5001
5100
5101
sto2
200
8031
8111
8112
811}

O.M.M.
D.M.M.
D.M. M.

SLIM ANALOCUE NULTINETER (100K ohm/V) M/CARRY CASE
KEW SNAP 777 DICITAL (1000A).

AC DIGITAL

AC/DC DICITAL CLAMP: CURRENT (2000A) AC/DC

MINI AC/OC

AC DICITAL CLAMP METER
CLAMP METER (2 lu/zo Kw)..
CLAMP NMETER (20 Kw/200 Xw)
10 (1000A - 60 COND. SIZE)..

AC POWER
AC POWPR
KEW SNAP
KEW SNAP 4
KEW SNAP S
KEW SNAP 6
KEW SNAP 6
KEW SNAP 7
KEW SNAP 8
KEW SNAP 9

DIGITAL INSULATION TESTER

INSULATION
INSULATION
INSULATION
INSULATION
INSULATION
INSULATION

EARTR RESISTANCE TESTER (10/100/1000 ohm).....

KYORITSU ELECTRICAL INSTRUMENTS

DICITAL MULTIMETER (10Amp AC/OC) W/CARKY CASE
(20Amp AC/DC,
(CONTINUITY)
(12amp AC/DC,
ANALOC MULTIMETER (10K ohm/V).

DIODE TEST, CONTINUITY).

CLAMP (2000A)

DICITAL CLAMP (200A) AC/DC

(100mA ~ 300A)..
(15/60/3004)...
(15/60/300/6004). .
(6/15760/150/300A).
D.C. CURRENT (600A)
(6/30/100/300/6004). .
(10/30/100/300/900A) .
RESISTANCE TESTER (200/400 M ohm)...
TESTER (2500V / 100,000 M ohm)...
TESTER (5000V / 200,000 M ohm),
TESTER (10,000V / 400,000 M onm)..

RESISTANCE TESTER (250/500/1000 VOLTS)..

TESTER (20/50/100 M ohm) (1oolzso/soov)

PROGC BEC W/MODULE FOR TEMP & BASIC 200mY DC INPUT.

ONE PEN RECORDER...............
TWO PEN RECORDER
SIX PEN RECORDER (OOTTED)
ILLUMINOMETER {1000/5000/50,000 )ul)
PHASE INDICATOR
AC CLAMP FOR OSCILLOSCOPE.
AC CLAMP FOR D.M.M.

ssnvwevoumnwsmstAns'Q.ﬁ.’".:'s‘:&.

WHY WAIT? CALL ORION ELECTRONICS NOW!

urger gesx & 1ecrnn

1-800-265-2658

ORDER TOLL FREE

12

9.00 a.m. t0 5.00 p.m. Saturday
For Service
CALL
1-519-576-8026

DIODE TEST, CONTINUITY DATA) 5

9.00 a.m. to 6.00 p.m. Monday - Fnday

.95
.95
.95
.95
.95
.95

.95
95
.95
.95
.§ 6.
.3$3,107.
..31,929.
S86,142.
.$3,357.
.
.95
.95
.93
.98

better price
buy

95
95
9s
93
95
95




ELECTRONIC EDUCATIONAL & TESTING DEVIGES

=B soLDERLESS BREADBOARD Ay — -

PRopuc

RH-5D 1 DISTRIBUTION STRIP 100 TIE POINTS..seeseesssscecs$ 4,95
RH-10 1 TERMINAL STRIP 640 TIE POINTS...evsescccceccccose$ 9.95
RH-11 1 DISTR & 1 TERMINAL STRIP 740 TIE POINTS:..ceeeece.$ 12.50
RH-21 2 DISTR & 1 TERMINAL STRIF 840 TIE POINTS...eeeeeee$ 14.95
RH-21B 2 DISTR & 1 TERM STRIP 840 TIE POINTS W/STAND......$ 21.50
RH-32 3 DISTR & 2 TERM, STRIPS 1580 TIE POINTS W/STAND....$ 29.95
RH~53 5 DISTR & 3 TERM STRIPS 2420 TIE POINTS W/STAND....$ 39.95
RH-74 7 DISTR & 4 TERM STRIPS 3260 TIE POINTS W/STAND....$ 49.95

MB-85 ADJUSTABLE MULTI-BOARD:ccceosooovoososoossscsscnnssd 15,95 k it LR2 |
FTP-15/20pcs FIVE~POINT TERMINAL..vooesssessscosccssccccscasaceed 8.95 .
LT-20/20pcs LIGHT TERMENALessosescsosscocososssoncccsssncsscosed 8,95

- / Koo ¢ $245,0 02 [ =y i
Z;ZIéoggonEs 28 TRAINING OVERLAY TRANSPARENCES W/PARTS & BOO 24 0 DOA.1 41 MULTI FUNCTIONS E
= 0 0O 1ANINS56 6000000 000w i
t;—gggo 11:02§g PRgBE W/CASE.. .:44.95 _ FEATURES IN ONE INSTRUMENT i

LP-540R LOGIC PULSER¢.esss..0$32.95
CT~1125 OPEN/SHORT TESTER....$19.95 ® One Instrument With Four Test and Measuring System
IC TEST CLIPS ~Frequency Counter, Function Generator,
TITC-8A 8 PINSeseucecsccsoase$ 7.50 Digital Muttimeter and Power Supply

ITC-14A 14 PINSecooeososcnseed 9.50 * |deal for Laboratory, Production Line and The Design
ITC-16A G0 TA 000000000000 kRS Engineer’s Work Bench

ITC-20A 20 PINS..cvcccccnssss$11.50 * High Accuracy and Low Cost for Specialists and Hobbists
ITC-22A 2% 1000000000000 00 E0ER « Unigue Ability to Save Space

ITC-24A 24 PINSeeeeocecenneee$l3.50 * Light Weight and Aftractive Design

ITC-28A 28 PINS.ceceerconnsas$lt,95 * Simple and Easy Operation $

ITC-36A 36 PINSusevcsooasssse$l8.50 e Full Overioad Protection 795
ITC-40A DTS00 000000000000k ELES

ITC~48A 463 TPIISH60 00 5000000 0 0k 20 5B ARGOSY TECHNOLOGY

Irc-eag GUBPTNSSI. Mol o o et o $ 325150 3620 100MHz LOGIC ANALYSER.....$1,995.95

UIB SERIES UNIVERSAL INTERFACE BREADBOARS

UIB-34* 2320 TIE POINT.......$89.95 MEASURING

UIB-46% 3160 TIE POINTS......$89.95 INSTRUMENTS

UIB-68% 4640 TIE POINTS.....$119.95

'BIOKI INSTRUMENTS
3030

* INCL. EDGE PLATE (EP-3),4 BINDING POSTS HIOKT MULTIMETER..sssecssssssccccscscosced 76,00

1 RS-232C, D-SUB CONNECTOR (UC-02)

] 3127 HIOKI CLAMP-ON HI TESTER.ssesscecscscscss$ 90.00

| EXTRACTORS _— 3128 HIOKI CLAMP-ON HI TESTERe¢scecoscasscsssss$200,00 L
Icp-20 IC PULLERceccesscosse$ 3.95 9153 TEST LEADS FOR #3030,3127,3128.000000e0se$ 13.25

| PB-16 DIP IC PULLERecsessss$ 3.95 3119 DIGITAL MEGOHM BI TESTER.cceessoscossesse$759.00

} 9286 TEST PROBE FOR # 3119.cccccecceeccescesced 55.25

! RCC MEASURING INSTRUMENTS 9361 CARRYING CASE FOR # 3119.cvcesscesccscecss$ 61.00

. 9282 BREAKER PIN FOR # 3119¢c.cceceesccscssccs$ 62.00

. RCC450 BARGRAPH DIGITAL MULTIMETEReeeesesescscss$165,00 9284 PROBE WITH SWITCH FOR # 3119u.ceececesess.$144.00

‘RCC320  DIGITAL MULTIMETER 750VAC/1000VDCevevusee$ 40.00
RCC185  SAFETY LEADS.scvseecsccccccsceccccnssseeed 79,50
. RCC280  VOLTAGE TESTERseeecoovscenccassssasnnseee$ 17.95
: RCC360  DROP PROOF, WATER RESISTANT DMMeoooesoses$132,00
iRCC33O DROP PROOF, CLAMP-ON SIMILAR TO # 3100...$ 69.00
5RCCQZO SIMILAR TO # 3240 BUT 750VAC.eececcccesss$ 42.10

* ARGOSY TECHNOLOGY A\

" DIGITAL STORAGE SCOPE CARDS
'BL-55200-1 5 CRANNEL 100MHz REAL TIME, 1K

STORAGE FOR MONO/EGA/VGA MODE....$3,995.95
HL-S5100-1 3 CHANNEL 20MHz REAL TIME, 1K
; STORAGE FOR MONO/EGA/VGA MODE....$2,350.95
HL-S225A  EQUIVALENT 20MHz 2 CHANNEL, 200KHz

REAL TIME, PRE/POST TRIGGER FOR

EGA MODE....eocuvsseannsseeasses $1,495,95
HL-S20A EQUIVALENT 20MHz 2 CHANNEL, 20KHz
' REAL TIME, FOR MONO MODE.........$ 649.95
HL-70200  200MHz 8 CHANNEL/100MHz 16 CHANNEL.
‘ SOMHz 32 CHANNEL/25MHz 64 CHANNEL,

FOR MONO/EGA/VGA MODE............$3,995.95
HL-35100  100MHz 8 CHANNEL/SOMHz 16 CHANNEL,

25MHz 32 CHANNEL, FOR MONO/EGA/

VGA MODE. s uuesueacrssosansoasssss$1,995.95

— e  aem 200MH:
&S §E 8% Looic @ HILINK
== e % ANALYZER

CLKX 2450 LOGIC ANALYSIS CARD (50MHz)......$895

HI TACHI OSCILLOSCOPES

HITACHI SERVICE OSCILLOSCOPES
V212G DUAL TRACE 20MHzZeseesanseessoacescanaeens$ 779,00
V222G DUAL TRACE 20MHz

DC OFFSET & ALTERNATE MANIFY...eveeeeesse$ 995,00
V223 DUAL TRACE 20MHz DELAYED SWEEP. .ve0eee...$1287.00
V225 2 CHANNEL 20MHz CURSOR READOUT

PANEL SETTING DISPLAY..-.......:.........$1&0&.00
V522G 50MHz DUAL. TRACE: e escvececscescnavonneese$lt67,00
V523 . 50MHz DUAL TRACE DELAYED SWEEP..eeseeesss$1660,00
V525 SOMHz 2 CHANNEL, CURSOR READOUT:esseeeeess$1687.00
V660 60MHz AUTO RANGE,DELAYED SWEEP...........$1809.00
V665 60MHz CURSOR, DELAYED SWEEP.seeeeescceesss$2151,00
V680 60MHz CURSOR 3CH DELAYED SWEEP:sessssse..$2329,00
V1060  100MHz AUTO RANGE,DELAYED SWEEPessseeess.$2313,00
V1065  100MHz CURSOR,DELAYED SWEEP..s.seeeeeses - $2464.00
V1085 100MHz 4CH FREQUENCY COUNTER: s eeecssseass$3287.00
V1100A 150MHz 4CH DC-100MHz DVM/CURSOR

PROGRAMMABLE CRT TEXT, DIG. READ.¢eoee...$3505.00
V1150  150MHz PROGRAMMABLE CRT TEXT,CURSOR

FREQUENCY COUNTER & DVMieuuseavonunooaana$4274.00
V209 MINI PORTABLE DUAL TRACE DC-20MHz

BUILT~IN BATTERY.seceecesccssassocesoness$1595.00
V509 MINI PORTABLE DUAL TRACE DC-SOMHz

DELAYED SWEEP:eesseussncsccnsncscssnsaess$2550.00

HITACHI DIGITAL STORAGE OSCILLOSCOPE

VC6023  20MHz REAL TIME REPETATIVE 20MS/S.uess...$2695.00
CLK 2400 LOGIC ANALYSIS CARD (100MHz)...$1,395 VC6024  50MHz REAL TIME REPETATIVE 20MS/S........$3395.00

CLK 27200 LOGIC ANALYSIS CARD (200MHz)...$4,495 VC6025  S0MHz REAL TIME REPETATIVE 40MS/6........$3499.00
CLK 27100 LOGIC ANALYSIS CARD (100MHz)...$2,495 VC6045 100MHz REAL TIME REPETATIVE 4OMS/8eeueee$6642,00

uality, Reliability and Service

WHY WAIT? CALL OMIOM ELECTRONICS MO 0 LANCASTER 87, W,

SthroTvx ELECTRONICS SUPPLIES INC Ty

1}
{
)

MPOATIAS § D3 TRBUTORS INDUSTRIAL — COMMERCIAL — EDUCATIONS! SALES 8 SERVICE FAX: (519) 576-9028
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1

IMPORTERS & DISTRIBUTORS C O M

5%" DISKETTE BOXES

DISKETTE HOLDERS FOR 5%'" DISKS

DD-180L HOLDS 180 DISKS WITH LOCK...$32,50
DD-120L HOLDS 120 DISKS WITH LOCK...$12.50
DD-100L HOLDS 100 DISKS WITH LOCK...$ 9.95
DD-70L HOLDS 70 DISKS WITH LOCK....$ 8.95
DD-50L HOLDS 50 DISKS WITH LOCK.e¢ee$ 7.95
DD-50 HOLDS 50 DISKS.eecescoscosss$ 7.50
DD-10  HOLDS 10 DISKSe¢ceosocescssee$ 3475
DISKETTE WALLET:¢c¢cocosccossccesonsee$l2.50
CARDBOARD MATLER:ccocccsvssccoscsssed 99
DISKETTE HOLDERS FOR 3%" DISKS Q1/,”

YD-150 HOLDS 150 DISKSsesssesscsses$32.95
YD-80  HOLDS 80 DISKS.esvesesscssse$l0.95
YD-40  HOLDS 40 DISKS:sessosssscscse$d 9.95
YD-20  HOLDS 20 DISKS.sesvesscsosee$ 6450
YD-10A HOLDS 10 DISKSeeeseoscosssss$ 3.95
YD-5 HOLDS 5 DISKSeeoevscocscesesd 2.50

DISKETTE WALLET ¢eecosccsscsscescsses$l2.50
CARDBOARD MATLERc¢ceeesccssssscscssced 499

KEYBOARD DRAWER

KEYBOARD DRAWERS

AC0136 SLIDING:KEYBOARD DRAWER-WOOD,....$59.95
ACO0137 SLIDING KEYBOARD DRAWER-METAL....$47.50
ACO138 UNDER DESK KEYBOARD DRAWER-WOOD,.$39.95
AC0139 UNDER DESK KEYBD DRAWER-PLASTIC..$34,95
KBD200 KEYBD DRAWER "ON OR UNDER DESK"..$69.95
YUE27 KEYBD SLIDEAWAY SM FOOTPRINT CPU..$39.95

ANTI-STATIC PRODUCTS

ANTI-STATIC PRODUCTS

M3013 DESKTOP ANTI-STATIC MAT (24X26)..%
SMK300 KEYBOARD ANTI-STATIC MAT(10X22) $
SMS100 KEYBD ANTI-STATIC STRIP(%X17.5) $
SM2016 20" X 16" US MADE.esescoscssssesd
SM2211 20" X 11" US MADEeeeecccosossssad
SM2420 24" X 20" US MADE..eessscssacoesd 49,95
SM2720 27" X 20" US MADEescecsssacsssssd 59.95
FM1000 ANTI-STATIC FLOOR MAT BLACK(4X5)$139.95
FM1200 ANTI-STATIC FLOOR MAT CLEAR(4X4)$149.95
ANTI-STATIC MATS i

AS2211 22 X 115 (KEYBOARD)eesesscoscssed 29,95
AS2016 20 X 16 (APPLE ITe & MAC)eceosss$ 39.95
AS2420 24 X 20 (IBM = XT)esocssocosecesd 42,50
AS2722 27 X 22 (IBM = AT)eeeascscsscssed 49.95

COMPUTER MONITOR. TILT N’ SWIVEL
MONITOR TILT & SWIVEL STANDS

$5010 12" MONITOR TILT & SWIVEL STAND..$ 14.95
$5014 14" MONITOR TILT & SWIVEL STAND..$ 17.95

39.95
24,95

9.95
39.95
34,95

Surge Shleld CONTROL CENTRE "guﬂg"w ‘N KEYBOARD
ANTI-GLARE FILTERS Wb v

A12C/A14C UNIVERSAL ANTI-GLARE FILTER (12" OR 14")..$22.50
ALOXX ANTI-GLARE (7 SIZES AVAILABLE).eecesccsccccsse$22.50
#ASK FOR GLARE SCREEN SIZING CHART FOR VARIOUS MODELS*

AC0020 14" ANY MODEL.oecosecsoassensscnsssossscscnse$29.95
AC0025 19" ANY MODEL::ceesacesosssccccsssssscsscsess$39.95

HWPOATIAS § DSTRIBUTONS INGUSTRIAL — COMMERCIAL — EDUCATIONAL SALES § SEAVICE

OSSN % ELECTRONICS SUPPLIES INC.

PUTER ACCESSORIES

MOUSE PAD

MOUSE ACCESSORIES

MH50 ADJUSTABLE MOUSE POCKET.eeeeees$ 9.95
MPD101 MOUSE PAD VINYL TOPeeeccescess$ 7250
AC0151 MOUSE POCKETS.cccesssssesesssd 7250
AC0150 MOUSE PAD - ANTI~STATIC......$14.95
AC0060 MOUSE STAGE - MOUSE PLATFORM

FITS OVER KEYBD, SAVES DESK SPACE..$14.95
MPD102 MOUSE PAD CLOTH TOP.ssssccess$ 650
AC0030 RIPPER STRIPPER::c¢scccccosccs$ 8.95
ACO040 FORMS ORGANIZER..eccoesscssee$29.95

COMPUTER DUST COVERS

DUST COVERS

DCOO010 XT 2PCSeecccecsscossccssscees$l9e95
DCO020 AT 2PCSececccocccosscsssesees$ld.,95
DCO030 101 KEYBOARDeoossesssosssooes$ 8,95
DCO040 MONITOR - 14"ceeeccsossscecses$l6.50
DCOO80 MONITOR ~ 19"cceccccsscssssss$l?7.50
DCO060 132 COL. PRINTERc¢cccccecosess$l7,50
DCO070 80 COL. PRINTER:cssscscoscsse$lt,95
CXXXX COMPUTER & KEYBOARD COVER.....$17,50
C50XX PRINTER COVERceesosscscscsoses$lds95

MOUSE HOUSE

MONITOR MOVER

COMPUTER ADJUSTABLEAZ
TOOLKITS  COPY HOLDER
TLO040 COMPUTER TOOL KIT............$29.95
C1000 COPYHOLDER WITH EXTENSION ARM $19.95

AC0175 MONITOR COPY HOLDER-DUAL ARM $19.95
Cl00 COPY CLAMPesessessoceossoscsacad 6495

DISK DRIVE HEAD CLEANING KIT

HC105 5,25" DISK HEAD CLEANER...$ 6.95
HC103 3,5" DISK HEAD CLEANER....$ 7.50
ARCHIVE STREAMER HEAD CLEANER,..$49.95
DISK KNOTCHER::eeeessesescacssse$ 7.50

DISKETTE BINDER PAGE (4 DISKS)..$ 1.75

DELUXE COMPUT
MONITOR MOVER FLOOR STﬂb

VER;¥HU.OPU
MONITOR MOVER/CPU 3 ol

ST2000 ATLAS ARM TRIDIMENSIONAL.:sesess$3169.95
ST700 ATLAS SWING ARMeccoossesccossossed 99,95
ST500 ATLAS ARM EXTENDER CLAMP.:ecsesse$ 22.50
YU-M15 HEAVY DUTY MOVER¢:sccocsecssesss$109.95
YU-M11B HEAVY DUTY MOVER.scscesccsscsse$l29.95
CPU75 UNIVERSAL METAL CPU STAND.:eseosee$ 37.50
SS55 ADJUSTABLE PLASTIC CPU STAND..e...$ 19.95
YU-S32 STEEL ON WHEELS«eoececescscccece$ 47,50

WY IRATT CALL T ELECTRO

ORDEA TOLL FREE!

1-800-265-2658

C3 NOWI| 40 LANCASTER ST., W.

KITCHENER, ONT. N2M 4S8
PH: (519) 576-9902
FAX: (516) 576-9028




erier* COMPUTER ACCESSORIES

SURGE PROTECTOR/ POWER STRIP

POWER CENTER/POWER BAR
ACO145 POWER CENTER - EMI/RFI/SURGE/

DATA LINE PROTECTOR/IND ON/OFF....$75.95
ACO0146 CONTROL CENTER - SURGE/FIVE OUTLETS

STABILIZERS INDIVIDUAL ON/OFF SWITCHES........$65.95
LINE : ACO155 POWER EAR - EMI/RFI/SURGE PROTECTION/
y " OSA APPROVED/GREY METAL CASE......$17.50
RATED "BEST BUY ACO157 POWER BAR - SURGE PROTECTION/ |
CSA APPROVED/PLASTIC.ssssesansses $14.95
NE STABILIZER/CONDITIONERS
TRIPP LITE LI / SENDON UPS

LS-600 600 WATT, 5 AMP, 2 OUTLETS...$199.95
LC-1200 1200 WATT, 10 AMP, 2 CIR....$275.95
LC~1800 1800 WATT, 15 AMP, 3 CIR....$450.95

UPS - 250 XT OR SMALL AT....$475.95
UPS - 400 FULL SIZE AT......$599.95
UPS ~ 400 NO AVReceovseossse$575.95
UPS — 800 FOR 386.ccecsseese$975.95
WITH NOVEL HOOK UPsesesesee$3999.95

NA

FRINTER STANDS

PS900 UNIVERSAL PRINTER STAND (2 LEGS)....$ 8.95
PS950 PRINTER STAND WITH TRAY.eeooossonsecs$1b495
PSW120 WIRE PRINTER STAND 80 COLUMN 12"...$ 9.95
. . PSW150 WIRE PRINTER STAND 132 COLUMN 17"..$12.95
QOBAR SURGE SUPPRESSORS YUS25A AUTOFOLD PRINTER STAND (NARROW)....$49.95
15 4§ty el YUS25B AUTOFOLD PRINTER STAND (WIDE)......$55.95

IBAR COMPUTER FILTER X KCN PAPERMATE NARROW 80 COLUMN..:ovosossss$39.95

NOVEL. LASY

IB-2-0 2 OUTLET 1 FILTER WALL MOUNTED.....$ 59.95 TESTED AND KCW PAPERMATE WIDE 132 COLUMN.veeesscoosse$59.95
IBAR~2-6 ISOBAR 2 OUTLET 1 FILTER..vseeees$ 69.95 APPROVED ACO003 80 COLUMN WIRE WITH BASKET....eo00.$ 9.95
IBAR-4~6 ISOBAR 4 OUTLET 2 FILTERS.ccsceee$ 89.95 b AC0004 132 COLUMN WIRE WITH BASKET.:..s0..$12.50

IBAR-6-6 ISOBAR 6 OUTLET 3 FILTERS..ee00..$129.95 MEMOREX

IBAR-8-15 ISOBAR 8 OUTLET 4 FILTERS.esess.$129,95
COMPUTER SUPPLIES

IBAR-8-15RM ISOBAR 8 WITH REMOTE SWITCH...$189.95

' MP MODEM SPIKE PROTECTOR::csecsecccscccssed 29,95

SK~6~6 SURGE & SPIKE PROTECTORe.scoceneses$ 55,95 MEMOREX STORAGE BOX

TSB ISOBAR FOR MODEM..cecscecscssscsnsoase$ 79,95 5.25" X 50 STORAGE BOX.....$ 9.95

CCI+6-12 ISOBAR COMMAND CONSOLE.sece.s0es¢$5159,95 5.25" X 110 STORAGE BOX....$14.95

CCL--PLUS ISOBAR COMMAND CONSOLE MDM PROT..$189,95 3.5" X 30 STORAGE BOX......$ 9.95
3.5" X 70 STORAGE BOX......$13.95

MEMOREX ACCESSORIES

& .' _ A ¥ 4 m&'ﬂ.’kﬂ UNIVERSAL CLEANING KITuueusanosesa$17.50
- ,‘ 5.25" HEAD CLEANING SYSTEM........$ 9.95
{ 4 ® 3.5" HEAD CLEANING SYSTEM.........$ 9.95

= @ < External o
ANTI-STATIC CLEANING TOWELSeeecese$ 8.95

BC-750 LAN 750 WATT....$845.95
BC-1200 1200 WATT....$1,195.95

THE TRIPPLITE BATTERY B/

TRIPP LITE BATTERY BACK-UP SYSTEMS

BC~-200 200 WATT, 2 OUTLET....$375.95
8C-325 325 WATT, 4 OUTLET....$499.95
BC-450 450 WATT, 4 OUTLET....$549.95
BC-750 750 WATT, 4 OUTLET....3$799.95
BC-1200 1200 WATT, 4 OUTLET$1,195.95

pcveag " mm Fuse
surge sup ressors ! PRINTER SUPPORT SYSTEMuasseensns..$14.95
- UL D= Brste CSDn/?f:1 PRINTER SUPPORT SYSTEM PLUS.......$22,50
WILC

MAXZ PANAMAX 2 OUTLET.orvvvssnnnn.onss.n.$74.95 COPY ARMu.uvusnucennnanessanenaass$ 8,95
MAX4 PANAMAX & OUTLET+srnnnsonsvnnvensna$89.95 0@ COPY HOLDER« e eooovsassaceosccoeneas$39.95
MAX6 PANAMAX 6 OUTLET+seeveeesnasesesooss$899.95 MESH GLARE FILTERS....cce00esuueeo$29.95
TELEMAXL PANAMAX 1 OUTLET + 3 PHONE. -« - . 309. 90 DISK LABEL KIT.+teervuusensererees$ 8,95

TELEMAX4 PANAMAX 4 OUTLET + 2 PHONE.....$139.95 D m MEMOREX PAPER PRODUCTS
Line #20 WHITE BOND CONT/FORM 1000.....$19.95
32 MILLION INSURANCE GUARANTIEE: IF ANY Cord ~ #20 WHITE BOND CONT/FORM 250......$ 8.95

FLECTRONIC EQUIPMENT IS EVER DAMAGED DUE

§ 10 POWER SURGES, SPIKES, LIGHTNING STRIKES
#'TLE PLUGGED INTO A PANAMAX SURGE PROTECTOR
IT IS AUTOMATICALLY COVERED BY UP TO $2
MILLION INSURANCE!!! ONLY PANAMAX HAS THE
QUALITY CONTROL/SPECS/RECORD TO OFFER THIS
ONE-OF-A-KIND GUARANTEE! ONLY PANAMAX PUT3
ITS MONEY WHERE ITS MOUTH IS!!!

REDUCE SERVICE COSTS!! PROTECT YOUR VALUABLE

EGUIPMENT: IN-HOUSE OR ON LEASE!! MEMOREX 1000 PACK PRINTER LABELS......$ 9.95
BEST TECHNICAL SPECS IN THE BUSINESS!!! N 14" DURA-STAND WIRE PRINTER STAND.....$ 8.95
PC MAGAZINE EDITORS CHOICE: BEST SURGE PROTECTOR!!! 19" DURA-STAND WIRE PRINTER STAND.....$ 9.95

Circuit PUBLISHERS PACK #20 BRIGHTS..e....$13.95
Breaker PUBLISHERS PACK #20 PASTELS.eceees$ 9.95

MEMOREX PC REFERENCE CARDS

FOR WORD PERFECT 5.0, MS WORD 4.0,

MS DOS 2.3, LOTUS 123, & DBASE III...$ 8.95
DBASE III COMES WITH 3 DIAL CARDSee...$14.95
MEMGREX DUST COVERS _

ANTI~STATIC COVERS FOR MONITORS,

CPU, AND KEYBOARD (2 PTECES).coansese$lb.95

AR IS AN OROEA TOLL FREE! KJTCHENER ONT. NiN 459
TSNk ELECTRONICS SUPPLIES INC RS v R il
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= Local Area Networking

IMPORTERS & DISTRIBUTORS

ZERO ONE TECHNOLOGY i
ZOT-N100A 8 BIT ARCNET CARD (STAR TOPOLOGY)..$109.95 We Have The BeSt SeleCtlon
ZOT-N100AB 8 BIT ARCNET CARD (BUS TOPOLOGY)...$119.95 We Support Our Quality Peripherals With Excellent Service

ZOT~N100AT 8 BIT ARCNET CARD (BUS TOPOLOGY) ST-EBl  SUPERLAN (ETHERNET NE 1000 COMPATIBLE)

TWISTED PATBeceosocsescsccoossesse$ll9.95 T CONNECTOR 8BITS BUS TYPE TOPOLOGY.see..$199.95
ZOT-N101A 16 BIT ARCNET CARD (STAR TOPOLOGY) $189.95 ST~EB2  SUPERLAN (ETHERNET NE 2000 COMPATIBLE)
ZOT-N101AB 16 BIT ARCNET CARD (BUS TOPOLOGY)..$199.95 T CONNECTOR 16BITS BUS TYPE TOPOLOGY...:..$249.95
ZOT-N100AH 8 BIT ARCNET CARD WITH 4 PORT ACTIVE ST-EBW  SUPERLAN (ETHERNET WDC 8BITS COMPATIBLE)

HUB ON BOARD (STAR TOPOLOGY).o....$145,95 T CONNECTOR BUS TYPE TOPOLOGY.eeeoocceass$249,95
ZOT~NOOSAH ARCNET 8 PORT ACTIVE HUBessooosseos$249.,95 ST-EBW  SUPERLAN (ETHERNET WDC 16BITS COMPATIBLE)
ZOT-NOO4PH ARCNET 4 PORT PASSIVE HUB (WITH T CONNECTOR BUS TYPE TOPOLOGYessoseoooasa$249,.95

2 TERMINATORS):seessesossossssasaasd 19.95 ST-ER ~ ETHERNET REPEATER:.eccocsscscsssscesssss$1395.95

ZOT-WS286  DISKLESS 286 (12MHz) WORKSTATION

ST-AS8  SUPERNET (ARCNET COMPATIBLE)S POL
W/IMB MEMBRY ON BOARD.o.ooosssssss$999.95 ( R s

e $ 29,95 MADED BY SMC CHIPS 8 BITSe¢sscocsssccscose$ 99,95
. .8. ;3-]::1‘. .E:I‘.(.;}g.R;q.E:I‘. .c:gi{;). ..........--.-.---.-.-:::$199 95 ST-AB8  SUPERNET (ARCNET COMPATIBLE) BUS TOPOLOGY
;8"{‘-2}.815 16 BIT ETHERNET CAR]-). cecsssenssssse$249.95 T CONNECTOR 93 OHM TERMINATOR 8 BITS.es..$119.95

B ndo1E : ETHERNET CARD FOR PS/2, 50,60,70,80$349. 95 ST-AS16 SUPERNET (ARCNET COMPATIBLE) STAR TYPE

16 BITS ARCNETs+sseesessscsasessacsssesss$l69.95
ETHERNET: (ALL WITH 4 LAYERS BOARD) ST-BROM=1 BOOT ROM LIGAL BOOT ROOMseoeesceosveoes$ 29,00

OF ALE ST-BROM~2 BOOT ROM LIGAL BOOT ROOMesssessscccecse$ 29,00

ST-8AH SUPERHUB (8 PORT ACTIVE HUB)ssoeooescosee$249,95

ST-4AHC SUPERHUB (4 PORT ACTIVE HUB CARD)eesesese«$129.95

Increase your average sale ST-4PH SUPERHUB (4 PORT PASSIVE HUB)eecescsssesse$ 19,95

gz;;zz::;&ztﬂ:aﬁ T93 93 OHM TERMINATOR ARCNET:escscsascsscssss$d 7.50
3 Ol

products at the pomnt of sale. T50 S0 OHM TERMINATOR ETHERNET:escescosaccseed 7,50

BNC-T T CONNECTOReecsccossosocncescossoscnsssosed 4499

?umaadsmmnw,mvmnmy BNC-I I CONNECTOReoeeoocsonsosssonsesssssansseed 4,99
ook up, kitting, service

or TSl AR histary, move BNC-C BNC CONNECTOR MALE/FEMALE.cscosscossccsee$ 4495

rates, daily sales reports and

NOVELL COMPATIBLE

SUPERHUB-1 (8-PORT ACTIVE HUB)

NETWORKING CABLES & CONNECTORS
CBA25  25' COAX CABLE FOR ARCNET WITH BNC CONNECTORS..$ 35.95
CBASO  50°' COAX CABLE FOR ARCNET WITH BNC CONNECTORS..$ 55.95

Give Your Operation The Competitive
Advantage it Needs to Succeed!

Are you driving CBAL0OO 100°' COAX CABLE FOR ARCNET WITH BNC CONNECTORS $ 85.95
your business or TMA93  TERMINATOR FOR ARCNET (1 ONLY)eseeesosssoovesse$ 5.00
is it driving you? CBE25 25' COAX CABLE FOR ETHERNET WITH BNC CONNECTOR $ 30.00
) CBE50  50' COAX CABLE FOR ETHERNET WITH BNC CONNECTOR $ 45.95
Are daily sales CBE100 100' COAX CABLE FOR ETHERNET W BNC CONNECTORS..$ 75.95
figures a burden TMAS0  TERMINATOR FOR ETHERNET (1 ONLY)eesevocccssscsss$ 500
to accumulate? CBNET25 25' COAX CABLE FOR PCNET WITH BNC CONNECTORS...$ 28.95
Are you through with 'mrcrl«gzr '{I;SI}MINATgR FORIPCNET (1 ONLY)..................: 2;.32
CBAT TWISTED PAIR FOR ARCNET RJ1lecovccoscsccase 3
gg\/‘\i’;ﬂre{gi:sAhLi;iosfttg:are thBmanualigystems? CBAT30 30' TWISTED PAIR FOR ARCNET RJ1lecvscescccccssed 32,95

CBAT60 10' TWISTED PAIR FOR ARCNET RJ1lecccecoscsosaeec$ 40,00
TMAT105 TERMINATOR FOR ARCNET TWISTED PAIR¢scecsccesceed 8,50
MODULAR COUPLER«sccesccsocccocsscscosossscosssccscascns 8,50
BNC-T BNC T~CONNECTOR:sceccccocscccocossosssscasccessd 4495
BNC-I  BNC I~CONNECTOResscecscosscscsscsscosccscsccssesd 4,50
BNCF BNC FEMALE CONNECTORuscosososscoscsossscsasesess$ 5,00
BNCM BNC MALE CONNECTORceoccsscosccscoscsscsscscessed 5,00

functions on a computer
workstation. So your register
doubles as an accounting and
inventory control tool. In

fact, your point of sale .
...... system will

handle virtually all

aspects of your retail

operation, from sales

transactions to end of

day reporting. The Ve
ro(:sylg:;rsaestst:{s(,:%r:{t%lr Bl“lng and POlnt Of Sales SyStems ELECTRONICS SUPPLIES mc
evaluation of your
current situation. In

" BusinessWare Software Includes:

short better - Invoicing/Billing Poml of Sales Reports ‘Graphics
management of your Inventory Control Word Processing Mail Merge

gﬁtfaéféf:é l::aween Customer Control Serial Numbers N Multiple Users !
steady growth and General Ledger Cash Drawer Ready Light Pen Ready J
certain failure in ' Handles all Taxes including GST

business is control.

WHY WAITT CALL ORMION ELECTRONICS NOW! 40 LANCASTER ST, W.

Snirerex ELECTRONICS SUPPLIES INC 1.800-265-2658 oM, (510) 576.9902 |

MPONTEAS § DS TRIBUTORS PAUSTRIAL ~ COMMERCIAL ~ EDUCATIONAL s semce FAX: (519) 578-9028




SRioN* COMPUTER MULTIUSER

Quality, Reliability and Service .}
FLYTECH TECHNOLOGY '
LYTECH : MULTI USER FAMILY
D B Maciss AL GhRp.. ool s 95.95 PC COY RS~422/485 CARD 1 EORT....oo o8 9953
b PC COM RS- ARD PORT eeeoesoeasecne o
FAT-012 AT RS-422 DUAL CARD.........$ 99.95 PC COM BC COM 4 PORT RS=232 CARD.e..veessercsnsse$ 99.95

FPC-059 PC RS-232 REPEATER.ccccescac 69.95
FPC-060 PC RS232/RS422 CONVERTER....$ 89.95
FPC-027 PC B.S. COMMUNICATION CARD, .$119.95
FPC-052 PC SDLC CARDuescosaaacnssens$235.95
FAT-006 AT MULTISERIAL-8 (8 PORT) ... $225.95
FAT-007 AT MULTISERIAL-4 (4 PORT).»$ 95.95
FAT-010A AT FLYNIX-4 (4 XENIX PORT)..$119.95

AMERICA PC COM 4 PORT RS-422 CARD. eeeosceenneoeses$149.95
PC COM 8 PORT RS-232 CARD (RJ11 CONNECTOR)$239.95
PC COM 8 PORT RS-232 CARD (DB25 PIN)......$249.95
PC COM 8 PORT RS-232 CARD (W/EXPAN BOX)...$269.95
PC COM 8 PORT RS-422 CARD AN . et 29 RO
PC COM 16 PORT RS-232 CARD.ceveconensseses$545.95
PC COM 8 PORT INTELLIGENT CARD.....ooe....$645.95

FAT-010B AT FLYNIX-4 FOR RS-422......$195.95 PC COM SOFTWARE DRIVER....eoessseescescsss$ 59.95
FAT-011A AT FLYNIX-8 (8 XENIX PORT)..$249.95 PC GOM 4/8 PORT DEVICE DR. FOR AT&T UNIX..$ 59.95
FAT-011B AT FLYNIX-8 FOR RS=422......$349.95 e RS-232 DEVICE DRIVER. ..ceesscscssacncssss$165.95
FAT-015 AT INTELLIGENT FLYNIX-8. Lm{ RS-232 REPEATER..:eevvveccssnsncsnssassssss$ 59.95

e ey & RS-232/422 CONVERTER...essseesnassssesesas$ 59.95
oA (ATOIOD | on neay [ ‘. QUALITY DESIGN AND SUPPORT
. 5 Ry e FOR A RANGE OF MULTI PORT

SERIAL CARDS.

UGNy Techway  WHNGHIGULL

o Keyless Data Collection Series

BW4100 EEYBOARD EMULATOR

WORKS CONCURRENTLY WITH PC/XT/AT PS/2

SERIES KEYBOARD TO IMPROVE THE SPEED

& ACCURACY OF DATA ENTRY....ovecensoso..$379.95
8W4200 232/422 READER

WORKS WITH ANY COMPUTER SYSTEM

EQUIPPED WITH AN INDUSTRY
- STANDARD RS-232 OR RS-422 INTERFACE.....$395.95

8W4300 PORTABLE READER

HAND-HELD SCANNING AND DECODING

DEVICE WITH BUILT IN 48KB MEMORY

FOR DATA STORAGE......... R ..$995.95
8W4350 PORTABLE PROGRAMMABLE READER

HAND-HELD, C LANGUAGE PROGRAMMABLE
READER WITH 64KB RAM...eusovenesornnss $1,295.95
8W4400 ONLINE READER
FOR NETWORKING APPLICATIONS....e0...0..+$695.95
100 KEYBOARD EMULATOR.
(IBM PC/XT/AT)............$375.95
200 TERMINAL WEDGE READER.....$429.95
ON-LINE READERS:
300 ON LINE READER

(RS232 & 485)..csnensesn. $449.95
Bar code readers I

WITH L.C.D. DISPLAY.......$549.95

| SAHO CORPORATION il ;cacheis : sch;rjgzés: ABS PLASTIC CASE
: ’ HANDY DIGITAL SCANNER.....$139.95
SAHO ACCESS CONTROL SYSTEMS CONTROL BP-31  STAINLESS STEEL CASE
SR-606/SR-706 SIMPLE TYPE SYSTEM _ HANDY DIGITAL SCANNER.....$169.95
SR-606/SR-716 SECURITY TYPE (ACS) BP-40  HIGH GRADE STAINLESS STEEL
SR-620/SR-720 INTELLIGENT TYPE i : CASE, HANDY DIGITAL SCAN..$199.95

SR-630/SR-730 ENHANCING TYPE
EN-1000 MAGNETIC CARD ENCODER
pM-970 TIME RECORDING TERMINAL
pPC-660/DC~661 DATA CONCENTRATOR
VP-870 PC VOICE CARD

VP-880 VOICE DEVELOPMENT KIT

SIaALL £ ECTRONICS SUPPLIES INC

MROATIAS § D/STRIBUTORS WOUSTRIAL — COMMERCIAL — EDUCATIONAL SALES & STAVICE

MT-211 MAGNETIC STRIP READER.....$ 99.95
SR-10 BADGE SLOT READER.........$429.95
TS-4000 CCD SCANNER: 3" READ

WINDOW. o evvevonssassesse$1,395.95
BA-20 LED NON-CONTACT SCANNER $1,695.95
MSH-860 LASER NON-CONTACT SCAN. .$2,250.95

i ONICS NOW! 40 LA TER 8T., W.

o KITCHENER, ONT. N2H 459
1-800-265-2658)

PH: (519) 576-9902
FAX: (519) 576-9028
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GENDER CHANGER

9-PIN DB9 F/M OR M/M OR F/Feoee$ 5,50
15-PIN DB15 F/M OR.M/M OR F/F.e$ 5.50
25~-PIN DB25 F/M OR M/M OR F/F.o$ 5.50
37-PIN DB37 F/M OR M/M OR F/Feu$ 7.50
36-PIN 36 CENT. F/M, M/M, F/F..$ 7.50
HD15-PIN DB1SHD F/F OR M/Meeeoo$ 7.50

ADAPTOR

DB25M/DB9F.se0e$ 6.50
DB25F/DB9Mavuse$ 6450 o -
DB25F/DB9Fseeee$ 6.50 "3/—
36CENT.M/DB25M $ 6.95 o
36CENT.F/DB25F $ 6.95 ////f“'
36CENT.M/DB25F $ 6.95 p fo
36CENT,F/DB25M § 6.95 L))
PS/2 HD15M/DB9M$ 7.50

PS/2 HD1SF/DB9F$ 7.50 ¥ igmames
HD15M/DB9F.....$ 7.50
HD15F/DB9M. .+ ..0$ 7.50
PS/2 6-PIN M/5-PIN F..$ 5.50

PS/2 6-PIN M / DB9 M..$ 6.50

TRIPORT ADAPTER DB25M/F~~DB9M...$ 7.50
TRIPORT ADAPTER DB25M/F--DBSF...$ 7.50

F 4

- RS-232 ADAPTER

REVERSE DB25M/F - M/M - F/Feueas$ 6450
NULL MODEM DB25M/F - M/M ~ F/F..$ 6.50
SURGE PROTECT DB25M/Fuuvevevesse$ 8450
JUMPER BOX DB25M/F -~ M/M - F/F..$ 7.95
LOOPBACK TESTER DB25M/Fevevcosse$ 8,95
MINI TESTER DB25M/Feceecescsccee$ 8450
CHECK TESTER DB25M/Feveescccssse$ 9495
WIRING BOX M/F = M/M = F/Feveuoo$ 8.95
W. BOX MULTI-JUMPER M/F M/M F/F $12.95

B E =

SIGNAL DRIVER

CENTRONICS LINEBOOSTER¢ s s evoeeeos$49,95

RS232 LINEBOOSTER«eeeoennsscesss$49,95 .

RS422A LINEBOOSTERsseesssssvesee$59,95

INTERFACE CONVERTER

RS232 -—- RS422 CONVERTERe« ¢ 00 ¢ » $49.95
RS422 --- RS232 CONVERTER.eseee«$49,95
RS232 --- RS422 TWO WAYS CONV...$69.95
RS232 --- RS485 CONVERTER« ¢ s e 004$89,95
RS232 --- RS485 TWO WAYS CONV..o$99.95
RS232 --- PARALLEL CONVERTER.-« o ¢ $69,95
PARALLEL ~-- RS232 CONVERTER. « « « $69,95

RS232 --- PARALLEL TWO WAYS CON. $79.95
RS232 CURRENT LOOP CONVERTER, ¢ + ¢ $89.95
RS232 --- RS422 TWO WAYS

CURRENT LOOP CONVERT,.$99.95

TESTER

RS232 BREAK OUT BOXessesoscassse$59.95
RS5232 ALL LINES BREAK OUT BOX.,.$79.95
RS232C QUICK TESTERssseesesssses$ 8,95
RS232 LOOP BACK TESTERe¢essessesa$ 895

Chuore& ELECTRONICS SUPPLIES INC

WOUSTRIAL — COMMEROIAL — EDUCATMONAL

SESORTEAS 3 OFF TRISUTORS

16 YEARS OF RELIABILITY
QUALITY, & BEST PRICES

CABLE
ASSEMBLIES

CENT 36..% 6.95
DB25M - CENT 36..% 8.95
DB25M -~ CENT 36,.$10.95
‘DB25M -~ CENT 36,,$14.95
DB25M - CENT 36..$19,.95
DB25M ~ CENT 36,.$24,95
DB25M = CENT 36,,$32.50
DB25M - CENT 36..$39.95
CENT 36..$69.95
36 CENT-36 CENT,.$ 9.95
36 CENT-36 CENT..$12.95
SERIAL CABLES

10'
15
20
25
30
40"
50
100°*
6'
10*

6'
6'
10°*
10°*
15°*
15°
20°*
20
25
25
30°
30°
50°*
50°
100°*

100°-

DB25M -

DB25M -

DB25M/F.eu$ 7.95
DB25M/Me¢os$ 7.95
DB25M/Fese$ 9.95
DB25M/M.s.$ 9.95
DB25M/Fe44$12.95
DB25M/M, ..$13.95
DB25M/Fe,+.$19.95
DB25M/M.+.$22.50
DB25M/F.,+4+$35.,95
DB25M/M,+.$27,50
DB25M/F.,4$32.95
DB25M/Me e +$34.95
DB25M/F44+$59.95
DB25M/M. . .$64.50
DB25M/F.,+.$99,95
DB25M/M.+.$99.95

MODEM CABLES

40
6*

DB25M/Fese$ 8.95

DB25M/F,4+$12.95

MB-480
MB-540
AT-101
AT-102
AT-002
AT-003

SALES & SEmVCE

MISC ADAPTER

SCSI TERMINATOR C50 M/F MOLDEDeoeseosses$19.95
PS/2 DATA MIGR, ADP DB25M/C36F MOLDED..$19.95
APPLETALK SYSTEM CON KIT FOR MAC PLUS..$39.95
APPLETALK SYSTEM CON FOR MAC 128K,512K,$39.95
APPLETALK PHONENET KIT FOR MAC PLUS....$17.50
APPLETALK PHONENET FOR MAC 128K, 512K,.$17.50

g 803‘5&“5“5658 8

COMPUTER ACCESSORIES

RS232 MULTI-LINK ADAPTER
PROGRAMMABLE INTERFACE ADAPTER
PROGRAMMABLE INTERFACE MOUNT
PRINTER .EXTENSION KIT

300' EXTENSION KIT.....$69.95
1200* EXTENSION KIT..e..$99.95
*KITS INCLUDE: RECEIVER AND
TRANSMITTER & 25' CABLE (RJ11)*

EXTENSION CABLES

6' KEYBOARD EKTENSION COILED...$ 7.50
6' KEYBOARD EXTENSION STRAIGHT '$ 6.50
6' PS/2 KEYBOARD EXTENSION.....$ 8,95
6' MONITOR EXT CABLE (DBY9M/F)..$ 8.50
6' VGA HDI5SM - HD15Feeceossseee$l2.50
6' POWER EXTENSION CABLEssessss$ 7.95
12* POWER EXTENSION CABLE.seesss$12.50
POWER CORD CONVERTERs ¢ sseecesese$ 7,50
POWER cABLE.-'o---'u'-ouo-ou..o-$ 5,50
1' DBZSM = DB9F.0-..-.----.....$ 6 50
4° DB25M - DB9Fcscscscssecssses$ 7.50

DB9, DB15 & DB25 TO

RJ-11 /45 ADAPTOR

DB25 M/RJ=11 4-WIRE..,..$4.95
DB25 F/RJ-11 4-WIRE.....$4.95
DB25 M/RJ~11 6~WIRE.....$4.95
DB25 F/RJ-11 6-WIRE.....$4.95
DB25 M/RJ-45 8-WIRE.....$4,95
DB25 F/RJ-45 8-WIREs++o0$4,95
DB15 M/RJ~X1 4-WIRE..,..$4.95
DB15 F/RJ-11 4~WIRE.....$4.95
DB15 M/RJI~11 6~WIRE«.s,q$4.95
DB15 F/RJ-11 6-WIRE.....$4.95
DB15 M/RJ=-45 8-WIRE...s.$4.95
DB15 F/RJ-45 8-WIRE...,.$4.95
DB9 M/RJ~11 4-WIRE.«eos.$4.95
DB9 F/RJ-11 4~WIRE..ess$4.95
DBY9 M/RJ=11 6-WIREeqs.sss$4.95
DB9 F/RJ-11 6~WIRE:sesse$4,95
DB9 M/RJ~45 8-WIRE......$4.95
DB9 F/RJ~45 8~WIRE..soss.$4.95

MB-410
MB-411
MB-412
MB-413
MB-414
MB-415
MB-420
MB-421
MB-422
MB-423
MB-424
MB-425
MB-430
MB-431
MB-432
MB-433
MB-434
MB-435

ONICS NCwt 40 LANCASTER ST., W.

KITCHENER, ONT N:H‘s.
PH: (519) 576-9902
FAX: (519) 576-9028
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DATA SWITCH BOX

MANUAL DATA SWITCH

DS952 KEYBD & MONITOR AB SWITCH.-.$24 50
DS954 KEYBD & MONITOR ABCD SWITCH $34.95
DSO615H-2 KEYBD & MON AB-SW FOR PS/2 $27.50
DS0615H-4 KEYBD/MON ABCD SW FOR PS/2 $39.50

DS252 25 PIN AB SWITCHeeoooossosee$19.95
DS253 25 PIN ABC SWITCHeeooooosess$24.50
DS254 25 PIN ABCD SWITCHeeosososse$29.95
DS255 25 PIN ABCDE SWITCH.eoeosesee$42.50
DS256 25 PIN ABCDEF SWITCH.cecese0$49.95
DS25X 2 IN, 2 OUT CROSSOVER.ssesse$34.50
DS25W 3 IN, 2 OUT CROSSOVER.«esss¢$39.95
DS362 36 PIN AB SWITCH.ooseosoeeoea$24.95
DS363 36 PIN ABC SWITCHuoeessooeses$29.95
DS364 36 PIN ABCD SWITCHeoeoosoeoea$34.95
DS365 36 PIN ABCDE SWITCHueoooosoe$44.50
DS366 36 PIN ABCDEF SWITCHeeooeeos$59.95
DS36X 2 IN, 2 OUT CROSSOVEReeessee$29.95
DS36W 8 IN, 2 OUT CROSSOVERe.essee$42.50
DS092 9 PIN AB SWITCHeeosssssessas$22.50
DS093 9 PIN ABC SWITCHeeoessseosse$24.95
DS094 9 PIN ABCD SWITCHeeeeoooooee$29.95
DS09X 2 IN, 2 OUT CROSSOVER..sss0«$32.50
DS082 8 PIN AB SWITCH.(MINI DIN),.$24.50
DS083 8 PIN ABC SWITCHecsosscoesas$27.50
DS084 8 PIN ABCD SWITCHeesoossoses$32.50
DS08X 2 IN, 2 OUT CROSSOVEReses«see$34.50

DSRJ11/2 RJ11 6P/6C AB SWITCHeeeseeoe$24.50
DSRJ11/3 RJ11l 6P/6C ABC SWITCHeeeoesee$27.50
DSRJ11/4 RJ11 6P/6C ABCD SWITCHeeseoe$32.50
DSRJ11/X 2 IN, 2 OUT CROSSOVER.cssees$34.50
DSRJ45/2 RJ45 8P/8C AB SWITCHeseooeees$24.50
DSRJ45/3 'RJ45 8P/8C ABC SWITCHeeessee$27.50
DSRJ45/4 RJ45 8P/8C ABCD SWITCH.seese$32,50
DSRJ45/X 2 IN, 2 OUT CROSSOVER...sese$34,50
DSBNC/2 BNC AB SWITCHecosoosssssseece$29.95
DSBNC/3 BNC ABC SWITCHeesosussesseee$32,50
DSBNC/4 BNC ABCD SWITCHeeeeososssces$37,50
DSBNC/X 2 IN, 2 OUT CROSSOVER.eessse$44.95
DSTWX/2 TWINAX AB SWITCHeeecossssees$29,95
DS372 37 PIN AB SWITCHeooscossssee$34.95
DS2BNC/2 DUAL PORT BNC AB SWITCHeesee$27.50
DS62H/2 HDD62 PIN AB SWITCHeeceoeoee$69.95

C ——» Printer

1 —» 1

- With Buffer or without Buffer
. = Parallel - Series mode
| 7 -+ 1
L 8 —» 1

Znosy) PRINNER BUFFER

Dusy Woesl Priole

AUTO DATA SWITCH BOX

DSA101 AUTO DATA SW PARALLEL 2 PORT..$ 59.95
DSA102 AUTO DATA SW PARALLEL 4 PORT..$109.95
DSA103 AUTO DATA SW SERIAL 4 PORT....$109.95
DSAL04 AUTO DATA SW SERIAL 2 PORT.ese$ 69.95
DSA105 AUTO SWITCH W/64K (3 IN 2 OUT)$225.95
DSA106 PAS22 PARALLEL 2 IN 2 OUTeseso$ 89.95
DSA107 SAS22 SERIAL 2 IN 2 OUTeeesses$ 99.95
DSA108 SS41A SERIAL 4 IN 1 OUTeeseses$129+95
DSA109 PP41A PARALLEL 4 IN 1 OUTesss.$139.95
DSAL10 CP64-3 CENT 3 IN 2 OUT W/64K..$225,95
DSA111 CP64-1 CENT 1 IN 2 OUT W/64K..$179.95
DSA112 UG4O3A CENT 4 IN 2 OUT W/256K $349.95
DSA113 KC7017 CENT 2 IN 3 OUT W/64K..$289.95

BROATIAS § DISTRBUTORS

Functions l Adaptor Interface
Channels | Power Memory Access paratiel IN
Models oC 9V. PlEneY ! parallel QUT
cP64 | 1IN-1OUT | 500mA 64K 52k ! 36PIN
CP64-1 1IN-20UT iSOOmA 61K 62K 36PIN AAAJ
B ' CP64-2 jle-!OUT 500mA i 34K l 62K | 36PIN
—— cP.64-3 3IN20UT | BoomA “ 64K 62K | 25PIN (F)
CP64-4 4IN-10UT | 80OmA L 64K 62K | 25PIN (F)
CP-256 1IN-10UT { B0OmA | 256K . 252K | 36PIN
CP.256-1 { 1IN20UT ! BoOmA | 256K f252¢ | 36PN
CP2562 E2IN-IOUT | BOOMA | 256K | 252K 36PIN
CP-256-3 | 31N20UT | 8oomA | 256K | 252K | 26PIN (F)
CP.256-4 4iN-1QUT 800mA 256K 252K 25PIN (F)J
CP512 1IN-IOUT | 800mA | 512K | 508K 36 PIN J
CP512-% 1IN-20UT iBOOmA 512K | 508K | 36PIN J
CP5122 2IN-IOUT | BoOmA | 512K | 508K  {36PiN
CP5123 | 3IN20UT | BoOmA | 512K | 508K | 25PIN (F)
cP5124 4IN-1OUT | 800mA | 512K | 508K | 25PIN {F)
1IN-1OUT | 800mA ™M 1020k | 36PIN
CP1-1 1IN-20UT | 80omA M [1020K | 36PIN
cP42 2IN-10UT | 800mA ™M 1020K | 36PIN
cP13 3IN-20UT | 80omA ™ 1020K | 25PIN (F)
cPi4 4IN-10UT | 800mA ™M 1020K | 25PIN (F)

SALES § SEAVICE
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SRIOH-* ELECTRONICS SUPPLIES INC.

INDUSTRIAL — COMMERCIAL — EDUCATIONAL

WHY WAIT? CALL ORON ELECTRONICS NOW!
ORDEA TOLL FREE!

1-800-265-2658

40 LANCASTER 8T., W.

KITCHENER, ONT N2H 4S9
PH: (519) 576-9902
FAX: (519) 576-9028




00354
0001C
0034C
3001
0050T
BO99
0036C
B186
B067
0o002¢C
0002
0037C
Bl107
B106
B132
B202
Y023
B133
B133-C
B193
B137
3011
BO11-C
B194
0038C
0038M
Blla
0003C
00034
YO0l0
3004
B118
B187
BOOS
B203
BOO6
BOO?
Boos
BOOY
Bl15
B210
BO12
B098
Y018
Y024
B119
BO13
3150
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
I012
Y022
BO94
BO16
Y028
BO17
Yols
Bo20
00054
Yool
BO21
Y002
Bl61
Y032
Y019
Y025
B181

B183
B022
B196
197
B134
B123
B179
B191
205
B105
BOS7
B177
B08S
B023
B102
B156
B077
BO24
B025
3090
B141
B111
i 128

Shror% ELECTRONICS SUPPLIES INC

MPOATEAS § O/S TRIBUTORS INOUSTRIAL — COMMERCIAL — EDUCATIONAL

® COMPUTER RIBBONS
‘& TYPEWRITER RIBBONS

AES DAISY 45....00000000. % 6.50
ADLER 1010/ROYAL 5010.
ADLER SATELLITE IIl......$ 6.95
ANADEX 9500........ .. $12.95
APPLESCRIBE. . $11.95
BROTHER AX10 .$ 7.25
BROTHER AX10..c,cveuenens$ 4,95
BROTHER BRJ121 (DTS 2970)$ 9.50
BROTHER EM200..,.4:000..08 7.50
BROTHER EM200. .3 4.95
BROTHER EM200. .$ 7.25
BROTHER EM700. .$ 8.95
BROTHER M1409. .$9.75
BROTHER M1509. . $10.95
BROTHER M1724.... -$10.95
BROTHER M4018 (24 pin)...$32.75
@8 220 a0a0000000086680 £ Sa 3
C.ITOH 715..ccuvcecanesas $17,95
C.ITOH 715 Bk,Bl1,Rd,Y1,,.$30.75
C.ITOH 1570..c00evennn... $12.95
C.ITOH 3500.. . $24.95
C.ITOH 8500.. ee- $ 4,95
C.ITOH 8500 BK,Bl1,Rd,Yl..$15.75
C.ITOH 8600..... . $23.45
CANON AP100.,. .$5.95
CANON AP100... .$ 9.75
CANON A0400....... .$7.95
CANON AP400.. +$ 5,95
CANON AP400,, .3 9.95
CENTRONICS .3 8.75
CENTFONICS 6.50
CENTRONICS 159..00000000s$ 7.50
CENTRONICS 260..0.000ess. $38.75
CENTRONICS 350..... . $19.45
CENTRONICS 357/358....... $32.40
CENTRONICS 704..00eseesss § 9,95
CENTRONICS 6000,.....
CENTRONICS LW400/800..... $19.25
CENTRONICS HBOu.evvuausns $ 7,45
CITIZEN 120D....cevsevsss $ 8.45
CITIZEN SWIFT 24 (24 pin)$ 8,75
COMMODORE MPS 80l..v.00..$ 7.25
COMMODORE MPS 803. 6.50
COMPTOGRAPH. +.v\. s 1.75
COMPTOGRAPH Bl,Red. 1.75
COMREX 420,.. sseeee $ 9.95
COPAL/SHARP 3500.........% 7.95
COPAL SC1000/1200........$11,95
CP-1..vssesssaes(inkroll. $ 7.45
.(inkroll, $ 1.95
«+o(inkroll. § 8.95
-+.(inkroll. § 9.95
eees(inkroll. $ 4.25
.(inkroll $ 1.95
.{inkroll, $ 5.50
+oo(inkroll. $ 2.45
<o (inkroll. $ 2.65
CP-13 Pur/Red...(inkroll, § 2.60
CIR3013 no loop (imkroll.$ 4.95
CIR3012 ........(inkroll. $ 8,95
DATA PRINTER 3000........$19,95
DATA PRODUCTS 8020....... $10.95
DATA PRODUCTS 8300.. - $11.25
DATA PRODUCTS L8300...... $22.95
DATA PRODUCTS M200.......$ 9,75
DATA TERMINAL DTS300/500.% 4,25
DIABLO HYTYPE Il....ecv..$ 5,95
DIABLO HYTYPE II. -%$ 4,75
DIGITAL LA 30/36. $ 4.95
DIGITAL LA34/100. . $ 5.95
DIGITAL LA120/180........% 6.25
DIGITAL LA210... c0eveeee$ 5,95
EPC BLACK...... 1.30
EPC PURPLE.... 1.30
EPC BLACK / RED 1,30
EATON MP4S/MP400.........$ 9,95
EPSON
EPSON DFXS000..¢0.c0ens.-$27.95
EPSON ERCO3.....cvcnvesc$ 4,95
EPSON ERCOS/SWEDA L20,...
EPSON FRCO9/HX20....00000$ 6.75
EPSON 6.75
EPSON 7.95
EPSON 5,95
EPSON 5.95
EPSON ERC27 PURPLE. 5,95
EPSON EX800/1000. 6.75
EPSON LQ800..s..... 6.75
EPSON 1Q950 24 pin.... 9.95
EPSON LQ1000 24 pin... 8.75
EPSON LQ1500...cacras. 6.75
EPSON 1Q2500 24 pin.. 9,75
EPSON LQ2550 24 pin... 9.95
EPSON LX80,.0c00ersss 4,75
EPSON MX70/80... 5.75
EPSON MX100...0000040 7.25
FUJITSU DX2100/2200.. 7.95
FUJITSU LJ3300/3400 8.75

FUJITSU DPL24......
FUJITSU/ICL 9

B032
B192
B034
B121

Y003
BO35
BO37
BO38
BO83
Bl0O
B112
B113
B125
Bl3s
Bl24
Y004
0006M
BO39
Y005
BO4O
BO4l
BO42
00074
-0008C
0008M
0028
0060
0027¢C
0033
B129
3130
1013
I0l4
I01s
1016
1017
1018
1019
1020
1021
Y011
YO12

00234

® INK ROLLS, ETC.

Ribbons For Today and Tomorrow

¢ CASH REGISTER RIBBONS

HEWLETT PACKARD 2631.....$26,75
RONEYWELL 4/66...00000ees $32,25
HONEYWELL TALLY 440L..... $ 5,25
HONEYWELL TALLY UNIV EXT. § 5,45
IBM
1
IBY 3262..00vcvceccecaces$ 9,95
IBM 3663 CHURCHSTEEPLE...$ 9,75
IBM 3775 %" HARMONICA....$ 7,95
IBM 3776 3/4" HARMONICA..$ 9,95
IBM 4201 PROPRINTER......$ 7,95
IBM 4202 PROPRINTER XL... $10.75
IBM 4207 PROPRINTER 24 pig 7,95
IBM 4208 PROPR.XL 24 pin. $11,25
IBM 4224 HI YIELD........ $17.95
IBM
IBM
IBM
IBM
IBM
IBM
1BM
IBM
1BM
IBN
IBM
IBM
IBM
IBM
IBM
IBM

5218 DISPLAYWRITER.
5224 BASEBALL BAT.

$26.95
5225.cc0ciinacecnnnse $26.95

5242 LARGE HANDBAG...$
5256 SILVERDOLLAR..
5320A THIMBLE...
6240/QUME. . .vunrsns.
SELECTRIC II., - $
SELECTRIC II. PRTTE §
TACKY OPAQUE ORANGE §
COVER UP TAPE BLUE $
WHEELWRLTER 3&5......% 7,95
WHEELWRITER 345. « $ 5,40
IDS PRISM Bl,BK,Gr,Rd.... $22.45
IDS PRISM Bk,B1,Rd,Y1.... $22,45
IR-3 OMRON20....(inkroll. $10,98

6.95
5.75
3.45
2,95
1.95
4.95

.95
1.98

$
$
$

IR-40 BLACK....,(inkrolL § 2,45
IR-40 PURPLE....(inkroll, $ 2,45
IR-40T BLACK/RED(inkroll, § 2,95
IR-80...........(inkroll, § 2,75
IR-90/91.,......(4nkrolL $ 9,95
IR-720/730......(inkroll § 2,25
IR=740...4.0....(inkrolL, § 4,25/

IR2122 CASIO....(inkroll $10.75
LRC 7000 (7/16 LARGE)....§ 3,75
LRC 7002 (5/16 LARGE)....$ 3.45
LEGEND 1385...0c0c0uescsee $22.75

MANNESMANN TALLY

BO43
BO92
3093
BO44
BO4S
B190
BO74
3184
0009
1023
BO46
1022
BO47
B189
BO4B
0010M
BO49
00114
BO78
BO50
BO9S
Bl42
B157

B174
0043C
B082
B160
B103
Bl104
B176
Bl45
Y006
Y007
B188
0024C
B131
0012C
0012M
0031
0025C
B180
BOS4
0039C
0045
0040C
0013C
00134
0014C
B109
0026C
0026M
0029
0030
BO96

TALLY 1602.....% 5,75
TALLY MT85..... $ 9,95
"TALLY MT86..... $10,45
TALLY MT160.... $ 7,95
TALLY MT180.... $ 8,95
TALLY MT330.... $32.45
TALLY MT660.... $38.45
MANNESMAN TALLY MT6730.,. $14.95
MANNESMAN TALLY SPIRIT 80 $ 7.95;
NCR250/280....,,(inkroll $ 9.55
NCR 9.25
NCR 9.95
NCR 7.25
NCR 7.95
NEC 8.95
NEC
NEC
NEC
NEC
NEC
NEC
NEC
NEC

MANNESMAN
MANNESMAN

499.uiiiiinnnianina. H
2135.. .(inkroll g
2140 6.35mM..usruness §
2140 9mom. .,
S Usoa0000 o .
3500 FLIP CARTRIDGE..
5500 SPINWRITER..

$
$11.25
©+$6.75
5500 SPINWRITER...... $ 5,95
PINWRITER P1/2/6 24 p g g.25

PINWRITER P3/P7 24 p $ 8.95
PINWRITER PS 24 ps 9.45
P2200 SEAMLESS.,..... $ 9,95
P5300/P6+... 24 p $11.25

NAKAJIMA AX220. 000 03
NAKAJIMA AX2200 0 S S
OXIDATA 182 SEAME! .$ 6,95
OXIDATA 182 SEAMLESS .3 9.95
OKIDATA 292..¢.0.... . $11.25

OKIDATA 293/29%.....
OKIDATA 390/391.....
OKIDATA 393 (24 pin)

OKIDATA ML 80/82... .$2.25
OKIDATA ML 84/94. .$5.75
OLIVETTI ET111., .$ 9.95
OLIVETTI ETI1l.. .$8.95
OLIVETTI ET221.. .$ 8,75
OLIVETTI ET221.. .$4.95
OLIVETTI ET221...... .$ 8,95
OLIVETTI ET DRY CLEAR. $1.25
OLIVETTI LEXICON 90.. .$5.75
OLIVETTI LOGOS 40 .$ 2,45
OLIVETTI PR2840.. .$ 4,75
OLIVETTI PRAXIS 30........% 4.95
OLIVETTI PRAXIS DRY CLEAR,$ 1.45
OLY™PIA ES60. $ 6.75
OLYMPIA ESBO. $ 4.95
OLYMPIA ESBO. $ 8,95
OLYMPIA ES100..... $ 4.95
OLYMPIA ESW3000,.. $ 9.95
OLYMPIA ESW3000, .S 6.75
OLYMPIA ESW3000...,.......%10.25
OLYMPIA DRY CLEAR YELLOW,..$ .95
OLYMPIA DRY OPAQUE ORANGE.$ .95

OMRON RS11.eeneunnsucssass $ 7425

ALL PANASONIC W/RE-INLING HOLE

B198 PANASONIC KX-P115 SEAMED..§ 9,25
B166 PANASONIC EKX-P115 SEAMLESS $ 9,95
Bl167 PANASONIC EX-P145 SEAMLESS$ 9,95
BO6Y PANASONIC KX-P1050 SEAMED. $ 7.95
B154 PANASONIC KX-P1090 SEAMLESS 9.95
B136 PANASONIC EX-P1S524.,,.,.. $ 9.95
B204 PANASONIC KX-P1624....... $ 8.95
0051C  PANASONIC RE25/40, «s $ 8,75
0052 PANASONIC RK25/40. ees  $4.25
B122 PAILIPS GP150/300........ $13.25
Yoos PRINTRONIX P300...,...00s $10.75
B200 PRINTRONIX 4160....000.,, $22.75
BOS6E  QUME....cvccevrsrnceseene $ 4,95
0015M QUME SQUARE......0q0ee,.. $ 3.25
0016M QUME QUICKLOAD.....ee0s,, $ 5.95
BO58 QUME IVeeeietitenennnsnss. $ 6,45
O017H QUME IV.i..eeeveessosveeas $ 5,95
BO60  RADIO SHACK LP 6 & 8,..., $ 5.95
B061 BADIO SHACK DMP 200,.,... $10.75
Y029  REMANCO/OKIDATA ML80/82., $ 2,45
0041C RICOH S10..cciuievnncnnss $10,45
0065  RICOH 510..000s $ 1.95
00184 RICOH 1300/1600 $ 5.95
B165 $11.95
B135 $11.95
B162 R{ZFHAN INFORUNNI $16.75
SitQir*

B110  STAR NB15/24-15 24 pin...$10.25
B117 STAR NB10/24-10 24 pin...$ 7.95
B101 STAR NLIO/NXIO.........-.$ 7.95
B116  STAR NX1S5..,.. . «<+$10,95
B126 STAR NXIOOO.........-...-’ 5.95
B126~C STAR KX1000 Bk,B1,Rd,Y1..$15,75
B171 STAR

3076  STAR

B068  STAR

BO84 STAR SD10...... ++s$ 9.95
BO85  STAR SDIS........-.......811.75
Y0l6  SWEDA L25 (k"x13~ loop)..$ 4.45
Y017 SWEDA LAS with eyelet,...$ 2,25
Y027  SWEDA L4S no eyelet., -$ 3.45
Y020  SWEDA L400, . uuaaas «$ 3,45
Y021 SWEDA 1425 ssves$ 1.75
1024 FIECIRSS ST «(inkroll. $ 8.25
1025 TEC 135 COMPLETE(inkroll. $9.25
1026 TEC 140.........(inkroll. $10.25
I027 TEC 150.. «(inkroll, $12.45
To28 -(inkroll. $12.25
1029 «o(inkroll § 8.45
B201 TEC 1040.....-...........31&.75
Y013  TRW 2000 7/16 small, $ 3225
Y014  TRW 2001 5/16 small......$ 2,95
Y009  TELETYPE 40cevcciacinnans$ 4,95
BO63 TEXAS INSTRUMENTS 850, $ 4.95
BO79  TEXAS INSTRUMENTS 860....$10.75
Bo64 TOSHIBA P1350 24 Pin..... $ 8.25
B127 TOSHIBA P3221SL 24 pin... $11.25
B153 TOSHIBA P351SX 24 pin.
Y033  TOWA/SHARP 6500,
BO18  TRITEL

fecesetiiiteessinaces$ 6,25

RAVEN & ROLAND W/RE-INKING HOLE

B198
Bl66
Bl67
BOG6Y
B154
B136
B204
0051C
0052
0066C
0067
Y031
Y031-8
B097
B178
0064T
0069C
0022C
0044C
0047
B139
0057¢C
0048C
0021C
00214
0032
0020M
0042C
00424
0046
00194

ROO1
RO40
RO02
ROO3

SALES 3 SEavice
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RAVEN PR91017476 SEAMED.. 3 9.25
RAVEN PR9101 SEAMLESS....$ 9.95
RAVEN PR2417 SEAMLESS....$ 9.95
ROLAND PR1011/12 SEAMED.,$ 7.95
ROLAND PR1011/12 SEAMLESS$ 9.95
ROLAND PR2450............% 9.95
RAVEN PR2465. 8.95
ROLAND PR2017 8.75
ROLAND PR2017. 4.25
SCHM H SERIES 6.45
SCM SERIES. 1.15
SEIKO 103..i00iusvnseceas$ 1.45
SEIKO 103 BLACK/RED 1.45
9.95
9.95
$10,95

ERTRRS |

SEIKOSHA SP800/1000..,...$
SEIKOSHA SP1600 24 pin...$
SHARP PA1000

seeec$ 6.95
evees$ 5.75
seee 31,75

VICTOR 600 BLACK/RED.. $ 3.34
UNDERWOOD~TOWA 50..... $ 9.95
UNDERWOOD-TOWA 80...., $ 9.95
XEROX 610/620,. . $5.95
XEREX 610/620. . - $7.95
XEREX 600 SERIES . $ 1,45
XEREX 85C.,. - $7.95
XEROX 6010 . $10.45
XEROX 6010..... v $16.95
XEROX 6000 SERIES. $ 5.75

WANG SYSTEM S......... $ 4.95
RELOADS RIBBONS

BROTHER HR3500 twinwri $23.45
BROTHER M4018......... $19.45
BURROGHS 9251,
CENTRONICS 358

CUSTOMERS,
THE POPULAR DESIGNS THAT WE OFFER.
DISTRIBUTORS IN CANADA GIVE YOU SUCH A
WIDE CHOICE.
MARKET TREND TO GIVE YOU ONLY THE BEST.
CONTACT US TODAY AT ORION FOR DETAILS
AND FURTHER INFORMATION!!!

RONICS NOW! 40 LANCASTER ST., W.

ROO7  DATA GENERAL LFP2......
ROO8  DATA GENERAL 6215 .
RO42  DATA SOUTH DS400. .
ROIO  DECISION DATA 3240,...
RO11 FACIT 4570 MEMOREX....
RO12  GE TERMINETTE 30.. .
RO13  GE TERMINETTE 200. .
ROl4  GE TERMINETTE 340. .
RO15  GE 2000....... .
RO16  GE 3000... cees
RO38  GE 4400/4500+..00.0.ne
RO17  HEWLETT PACKARD 2608.,
RO18  REWLETT PACKARD 2932.,
R043  HONEYWELL 4/66....,...
R023  MANNESMAN TALLY MT660.
RO25  NCR 6442, . 00innnian,,
R026  KEC ASTRA,.. tesesenes
R0O29  OKIDATA PACEMAKER 2410
RO30  RADIO SHACK DMP430.,,.
RO3T  SEIKOSHA SEI300L . e
RO32  TWO DAY 80 COLUMN...,.
RO33  TWO DAY 132 COLUMN....
WIDE COMPUTER RIBBRONS
G008 CDC 512 FOIL STRIP 15X25

DOO1 DATA PROD 2230/COMTERM

FOIL PATCHES 15X1S......$35.95
DATA PROD 2230/COMTERM
FOIL PATCHES 15X20......$40.95 !

G002

GOO4 DATA PROD 4300/1BM 5203

REV BARS 14X15..........$28.95

G003 DOCUMENTATION 1200
REV BARS 15X20......
GOOS IBM 1403 REV BARS 14X2

G006
ORIGINAL RIBBONS

Roland DG

ROLAND DG CANADA INC

Variety

RELOADS RIBBONS

-$45.95

IBM 1403 REV BARS 14X25.,

$ 8.95
$17.45
$19.45
$ 9.95
$25.75
$12,95
$19.95
$25.75
$9.75
$11.75
$25.75
$27.95
$19.45°
$23,25

$24,25 |
$ 8,451
$ 8,45
$28.95

$14.95

$25.95

$ 8.95 ;
$14.25

$40.95 .

EX-M630  BLACK,FOR DIABLO-TYPE..$ 9.95°
EX-M130  BLACK,FOR PR-1515...... $10.00-
KX-FR115 BLACK,FOR PR9101/4/9606 $14.95
KX-PR145  BLACK.FOR PR2417....... $14,95
EX-PR155 BLACK,FOR PR2465. . $22.50
EX-M110i HEAVY DUTY, Blk. . $19,95¢
EX-P140  BLACK,FOR PR2450.,,.... $21.95:
EPSON :
77548 1Q1000/1050....c0000....  $13.95!
8755B  MX100, FX100, FX100+, FX185 {
FX286, Fx286e,RX100,RX100+ $12.95'
87508 MX70,MX80,MX82,FX80, FX80+ ¢
FX85, FX86e,RX80,RX80+ :
RX80F/T+,1X800. . $11.95°
77538 1Q800,1Q500/510, $11.95
7756B  1Q2500 BLACKe..e..ce.... $19.95
8753B LQI5004c¢ee.eesceccesesr.  $19.95
87638 EX800,EX1000 BLACK...... $19.95
8764  EX800,EX1000 COLOUR..... $52.95
8762B LXB0/86/90, ROMEWRITERIO  $11,95
7762 102550 BLACKe..seeev....  $29.95
7763  1Q2550 COLOUR ceeees  $64.95
7767B 1Q950...c.ceecrornecses.  $14,95
RELOADS TONERS
TOO01 CANON EP SERIES I LASER.... $69.95
T002 CANON EP SERIES II LASER EXT $85.75
TOO3  CANON PC SERIES I COPIER... $69.95
TO04 CARON PC SERIES I COPIER EXT $85.75
TOO5  CANON SX SERIES IT LASER... $69.95
TO06 CANON SX SERIES II LASER EXT $85.85
TOO9  CANON PC SERIES II COPIER..  $69.95
TO10  CANON PC SERIES II COPIER EX $85.75
TO0?  REPLACEMENT WICK SERIES I.. $13.25
TOO8 BREPLACEMENT WICK SERIES 20 (3 $19.95
TONERS
T012  TYOCERA 1010.....evus.n...  $35.75
TOll  WEWLETT PACKARD DESK J. REF  $19,95
TOl4  RICOH 4080.. $34.25
TO13  RICOH 6000., $25.95
164~05 HP EP-L TONER CARTRIDGE.... $139.95
164-06 $139.95
164-07 $139.95
164~08 $219.95
164-09 $ 37.95
164-10 HP INKJET CARTRIDGE........ § 32.50

LASER TONER AND SUPPLIES

HEWLETY
II!EIII!HIII!II'

150 Years

WE KEEP ABREAST OF

ORDEA TOLL FREE'

1-800-265-2658

J

Fviinan ©

PELICAN TONER KIY

WITH YEARS OF RESEARCH IN THE FIELD, WE
PROVIDE A FULL RANGE OF RIBBONS TO
SHOWN HERE ARE ONLY SOME OF

FEW

THE

KITCHENER, ONT. N2H 4S9

PH: (519) 576-9902
FAX: (519) 576-9028
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.~ MEMOREX
COMPUTER SUPPLIES

MEMOREX COMPUTER PAPER

#20 WHITE BOND CONT/FORM 1000...$19.95
#20 WHITE BOND CONT/FORM 250.,...$ 9.95
§ PUBLISHERS PACK #20 BRIGHTS.,...$13.95
PUBLISHERS PACK #20 PASTELS..ss..$ 9.95

DRG

STATIONERY COMPANY

DRG COMPUTER PAPER 9%" X 11"

2001-08 30M 500 SHEETSescesee$ 8.95
2001-09 40M 500 SHEETSeeceses$10.95
2001-03 28M 500 SHEETS.ecssee$ 6.95
2002-08 30M 2500 SHEETS«ceess0$29.95
J 2002-09 40M 2800 SHEETS.eseees$34.95

COMPUTER LABELS 3%" X 15/16"
| MEMOREX 10004 0000s0s0$12.50

3,6cm X 10.2cm 1000.,$15.95
3,6cm X 10.2cm 500...$ 8.95

)

DISKETTES
(10) Ten

3.5" Micro Diskettes
Double- Sided
Reorder No. 0-3.5

AAIMANDL L
VIhIWIN =

ORION 5% DISKS PER BOX 10 BOXES
0D2D 360K $ 7.95 $ 6,95
OD2HD 1.2M $10.95 $ 9.95
ORION 3%" DISKS PER BOX .10 BOXES
OF2DD 1M $11.95 $10.95-
OF2HD 2M $24,95 $22.50

Dysan Disks

DYSAN 5%" DISKS PER BOX 10 BOXES
DYD2D 360K $10,95 $10.45

DY2HD 1,2M $14,95 $13.95
DYSAN 3%" DISKS PER BOX 10 BOXES
DYF2DD 1M $16.95 $14.95
DYF2HD 2M $32.95 $30.95

A PARAMOUNT VIRTUE.

THE LONG SERVICEABLE LIFE TIME,

PERFECT.
UNIVERSALLY APPRECIATED!'!

MPORTERS § O/ TRIBUTONS

IN A PRODUCT LIKE THE FLEXIBLE DISKETTE PREDICTABLE SAMENESS IS
LIKE THE INTERMINABLE MOVEMENT IN THE HEAVENS,
THIS IS YOUR ASSURANCE OF DEPENDABILITY AND DURABILITY THROUGHOUT

ULTRA-FINE MACNETIC PARTICLES, ULTRA-SMOOTH SURFACE FINISH, AND
MINIMAL MODULATION ARE ALL DEFINITIVE QUALITIES OF ORION DISKETTES.

AS ORION INSURES THAT EACH PRINCIPLE COMPONENT IS INSPECTED
INDIVIDUALLY UNIT BY UNIT, OUR ERROR-FREE CERTIFICATION MEANS 100Z
AND THAT'S THE ULTIMATE ATTRIBUTE, UNIFORMLY AND

ShasLL ELECTRONICS SUPPLIES iNC.

NDUSTRIAL — COMMERCIAL — EDUCATIONAL

DATA CARTRIDGES

A Commitment to Customer

DC 6150...........$42.50 . ) [) ¢ N
DC 300XL/P........$37.50 S t f t th Pr l
DC 600A...........$37.95 d l.s action 1§ € MCIpic
DC 1000...........$27.50 b hlnd C
DC 2000...........$29.95 € .Our Ompany
DCI2080. . ..0......$37.50 O t
DC 2120. ... .ere..$39.95 pel'a 1011S SO
DC 6250.. .0 c....$49.

E $49:95  Lax pAPER PRICE/PER ROLL

MEMOREX 3287 X 8.5" X 1" CORE (6/CASE)......515.95
MEMOREX DATA CARTRIDGES 328" X 8.5" X 1.5" (6/CASE).eesesssea$l5.95
DC 2000...........527.50 328' X 8,5" X 2" (6/CASE)scacsssres$15.95
DC 600XTD.........$37.50 328" X 10.1" X 1" (6/CASE)esesessss$18.95
DC 600A...v.0.....$34.95 164° X 8.5" X 1" (12/CASE)sececssss$ 9495
DC 300XL/P........$32.50 164' X 8.5" X 1.5"(12/CASE)secsccsse$ 9.95
SONY 145' X 8.5" X .5" (12/CASE)ssvscasss$ 9.95
s 98" X 8.5" X .5" (12/CASE)eecacscse$ 8495
SONY DATA CARTRIDGES 49" X 8.5" X 5" (12/CASE)evcescsce$ 6495

SONY QD 600A......$34.95 60" X 8.5" X .5" (12/CASE)eccescccs$ 6.95
SONY QD 6150......$39.95 (COATED SIDE-IN CELLULAR)
SONY QD 2000.%....$27.50 *DEDUCT $1.00/ROLL FOR CASE LOT*

JVC

MICRO FLOPPY DISK

JVC 5% DISKS PER BOX 10.BOXES

JVDb2D 360K $ 9.95 $ 8.95
JV2HD 1.2M $14.95 $13,95
JVC 3%" DISKS PER BOX 10 BOXES
JVF2D 1M $14.95 - $13.95
JVFHD 2M $27.50 $26,95

SONY.

SONY 5%" DISKS PER BOX 10 BOXES

DISKETTES

100% ERROR FREE & LIFETIME WARRANTY

NO NAME

DISKETTES
NO NAME 51" DISKS PER BOX 10 BOXES
NND2D 360K $ 4.99  $ 4.49
NN2HD  1.2M $ 8.95 $ 8,49
NNC2HD 1.2M COLOR$14.50  $13.50
NNC2D 360K COLOR$ 7.95  $ 7.50
NO NAME 3%" DISKS PER BOX 10 BOXES
NNF2DD 1M $ 9.95  §$ 8.49
NNF2HD 2M $18.95  $16.95

MEMOREX

gil#!!!§§§i§

SOD2D 360K  $ 9.95 $ 8.95 : 1
SO2HD  1.2M  $15.95  $14.95 Microdisks P
SONY 3%" DISKS PER BOX 10 BOXES  MEMOREX 54" DISKS PER BOX 10 BOXES
SOF2D 1M $16.95  $15.95 MED2D _ 360K $ 8.49  §$ 7.99
SOFHD  2M $27.50  $25.95 ME2HD  1.2M $13.50  $12,95
MER2D 360K RBOW $ 9.95  $ 9.45
GOldStqr MEMOREX 3%" DISKS PER BOX 10 BOXES
MEF2D 1M $14.95  $14.50
GOLDSTAR 5%" DISKS PER BOX 10 BOXES  MEF2HD 2M $29.95  $28.95
GSD2D 360K $ 6.95 $ 5,95 MER2D 1M RAINBOW$17.50  $16.50
GS2HD 1.2M $ 9.95 $ 9.45 Guaranteed for life, the Kao

GOLDSTAR 3%" DISKS PER BOX 10 BOXES
GSF2DD 1M $10.95 $ 19595
GSF2HD 2M $21.95 $20.95

€KAO DIDAK

KAO 5%" DISKS PER BOX 10 BOXES

diskette offers new levels of
performance and dura-
bility that could only be
“Made in Canada”’

MD2D 360K §$ 8.49  § 7.95

MD2H 1.2M $11.45  $10.95

KAQ 3%" DISKS PER BOX 10 BOXES

MF2DD 1M $14.95  $13.95 |
MF2HD 2M $27.95  $26.95 KAo
DISCAROO COLOR KAQ s for keeps
IN POUCH

$20.95

CALS

$19.95

C3 NOW! 40 LANCASTER ST., W,

SALES 3 SERVICE

ORDER TOLL FAEE'

KITCHENER, ONT. N2H 4S9
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4833 - SPREADSHEET 4834 - LANGUAGE 4837 UTILITIES
OsbomeMcGrow-Hll SYBEX SAMS
48-0155 USING MICROSOFT C. . . . $31.95  48-Y0O39 ABC'S GW-BASIC . . . . . $25.95 g co00 FIRST BOOK PERSONAL €OMP. $14.95
48-0156 USING C4+. . . . . . .. $34.95 48-YO4O MASTER QUICK BASIC . . . $29.95 ,u coo/ FIRST BOOK NORTON UTIL. . $14.95
48-0157 THE € LIBRARY. . . . . . $27.95  4B-Y04l C PROG REF GUIDE . . . . $39.95 ,oToq)p prentp oot o WINDOWS 3. . $32.50
48-0158 USING QUICK C 2ND ED . . $36.95  4B-YO44 MASTEF PROCOMM+. . . . . $31.95 48-5055 IBM PC COMP UPCRD GUIDE . $29.95
48-0159 ADV QUICK C 2ND ED . . . $31.95 4B-Y120 ABC'S IBM & COMPATIBLE . $24.95 48-5056 INTRO IBM PC. . . . . . . $25.50
48-0160 QUICKBASIC MADE EASY . . $27.95 4B-Y121 UP & RUN HARD DISK . . . $12.95 48-S057 VCR & VIR SERV/TECHN. . . $34.95
48-0161 USE QUICKBASIC 4.5 2ND . $31.95  48-Y122 UNDERSTAND HARD DISK . . $29.95 . coco AUDIO SYSTEM DES/INS. . . $62.95
48-0162 QUICKBASIC COMPLETE REF. $37.95  48-Y123 HARD DISK INSTANT REF. . $14.95 .o oo ELECTRICAL WIRING . . . . $27.95
48-0163 ADV QUICKBASIC . . . . . $30.95 _ 48-Yl46 ABC'S QUICK C. . . . . . $24.95 48-S0B8 IBM BC AT . . . . L s29.95
8-0l64  CH-BASIC MADE EASY . . . $27.95  4B-Y147 MASTER QUICK C . . . . . $31.95 ,g7cnos panipicy MANAGEEMENT . . $29.95
48-0165 THE MBASIC HANDBOOK. . . $26.50  48-Y148 ABC*S TURBO C. . . . . . $24.95 48-509 BEGIN PROG ON IBM . . . . $17.95
48-0166 USING QUICK PASCAL . . . $34.95  4B-Y149 MASTER TURBO C . . . . . $31.95 g cooe poocn BOOK PC TOOL DLX. . $14.95
48-0180 USE TURBO PROLOG 2ND ED. $27.95  48-Y150 MASTER TURBO PASCAL 5. . $31.95
48-0181 ADV TURBO PROLOG 1.1 . . $30.95  48-Y151 INTRO TO TURBO BASIC . . $28.95
48-0182 TURBO C COMPLETE REF . . $34.95 48-Y152 BASIC PROG SCI/ENG . . . $24.95 m
48-0183 USING TURBO C 2ND ED . . $31.95  48-Y153 TURBO BASIC PROGRAMS . . $26.95
48-0184 ADV TURBO C 2ND ED . . . $31.95 48-Y154 QUICK C INSTANT REF. . . $14.95  48-Q025 THE PRINTER BIBLE . . . . $31.95
48-0185 TURBO C PROG LIBRARY . . $31.95  4B8-Y155 MASTER C . . . . . . . . $28.95  48-Q026 INTRO PERSONAL COMP . . . $25.95
48-0186 USING TURBO PASCAL 5 . . $31.95  4B-Y156 UNDERSTANDING C. . . . . $28.95 48-Q030 GUIDE DATA RECOVERY . . . $31.95
48-0187 TURBO PASCAL 5.5 REF . . $37.95  48-Y157 SYSTEMS PROG TURBO C . . $31.95  48-Q168 COOKIES . . . . ... 8895
48-0188 TURBO PASCAL DISK TUT. . $55.95  4B-Y1S8 PROGRAM MICROSOFT C. . . $31.95  48-Q1B0 HARD DISK QUICK REF . . . § 9.95
48-0189 TURBO PASCAL 5 ADV PROG. $31.95 48-Y159 INTRO TO PASCAL. . . . . $31.95 48-Q184 NORTON UTILITY Q REF. . $9.95
48-0190 TURBO PASCAL COMPLET REF $34.95 48-Y160 TURBO PASCAL PROGRAM . . $25.95 48-Q185 PC TOOLS QUICK REF. . . , § 9.95
48-0191 USING TURBO PASCAL V 4 . $27.95  48-Y161 TURBO PASCAL TUOLBOX . . $28.95  48-Q192 PROG WITH WINDOWS . . . . $29.95
4B-0192 ADV TURBO PASCAL V 4 . . $30.95 48-Y162 INTRO TURBO PROLOG . . . $29.95 4B-Q195 USING MS WINDOWS 3. . . . $29.95
48-0193 TURRO PASCAL PROG 2ND ED $31.95  4B-Y163 PROGRAM GUIDE AMIGA. . . $31.95
48-0194 USING TURBO BASIC. . . . $30.95  4B-Y164 AMIGA PROG HNDBOOK VOL 1 $34.95 SYBEX
4B-0196 ADV TURBO PROLOG . . . . $32.95  4B8-Y165 AMIGA PROG HANDBK VOL 2. $31.95
48-0200 ADV PASCAL PROG TECH . . $33.50  48-Y166 PROGRAM THE 80386. . . . $34.95  48-Y043 UP & RUN PC TOOLS . . . . $12.95
48~0201 ADV QUICK C. . . . . . . $34.95  48-Y167 PROGRAM THE aozs?. - - - $31.95  48-Y116 MASTER PC TOOLS DLX . . . $31.95
48-Y168  PROGRAMMING 8086/8088. . $24.95  48-Y117 MASTER SIDEKICK PLUS. . . .
4834 - LANGUAGE 48-Y169 PROGRAMMING 68000. . . . $31.95  48-Y118 MASTER NORTON UTILITY . . :;;;2
W 48-Y170  PROGRAMMING 6809 . . . . $28.95  48-Y119 UP & RUN NORTON UTILITY . $12.95
m 48-Y171 PROGRAMMING 6502 . . . . $29.95  4B-Y174 FROM CHIPS TO SYSTEMS . . $31.95
48-Y172  PROGRAMMING THE 280. . . $31.95  4B-Y175 MICROPROCESS INTERFACE. . $28.95
~ ' ' 48-Y173  Z80 APPLICATIONS . . . . $27.95  48-Y189 NORTON UTILITY MASTER . . $31.95
::_:g: g:g oo ggfg::‘;i“’— . :i:;: 48-Y1B5 DATA HANDLING IN C . . . $33.50  48-Y191 COMPUTER VIRUS PROTE. . . $39.95
_ - = d 48-Y194 INTRO TO GN BASIC. . . . $29.95  4B-Y193 MASTER PC TOOL DLX 6. . . $31.95
48-5032 M5 QUICKBASIC PKOG REF . $32.50 4B-Y195 PC UPGRADE BOOK il
4B8-S033 MS QUICKPASCAL PROG. . . $34.95 OSbGTEMCG‘U'H. 8 P° ° .
48-503¢  MASTER TURBO DEBUGG. . . $36.50 OSbGT‘EmG'a'H.
48-5035 QUICK C PROGRAMMING. . . $32.50  48-0024 TURBO PASCAL 4 POC REF . § 8.50
48-5036 MS C BIBLE . . . . . . . §38.95  48-0025 TURBO C POCKET REF . . . § 7.95  48-0002 LASERJET COMPANION. . . . $32.50
48-5037 MS C PROG 2ND ED . . . . $33.95  48-0032 C THE POCKET REF . . . . § 8.50  48-0010 USING WINDOMS . . | . $31.95
48-5S038 TURBO C PROG 2ND ED. . . $33.95  48-0129 ASSEMBLY LANG PROG 0S/2. $43.95  48-0014 GLOSH COMPLETE WORD DSK . $55.95
48-5039 TURBO C BIBLE 2ND ED . . $38.95  48-0146 TEACH YOURSELF C . . . . $27.95 4B-0019 USE ANSI C UNDER UNX. . . $34.95
4B-S040 TURBO ASSEMBLER BIBLE. . $38.95 - 48-0021 HARD DISK MANG POCK REF . § 8.50
48-5041 GW-BASIC PRIMER PLUS . . $32.50 4835 DESKTOP PUBLISHING 48-0117 FALCON AIR COMBAT GUIDE . $20.95
4B-S042 C++ PROG MACINTOSH . . . $36.50 w 48-0118 KING QUEST COMPANION. . . $20.95
48-5043 MS MACRO ASSEMB PROG . . $32.50 48-0119 PC°S MADE EASY. . . . . . $30.95
48-5061 MASTER TURBO PASCAL. . . $33.95 48-5009 FIRST 800K DRAWPERFECT . $14.95 48-0120 YOUR IBM PC MADE EASY . . $24.95
48-5062 MS MACRO ASSEMB BIBLE. . $34.95 48-%012 FIRST BOOK HARV GRAPH. . $14.95 48-0121 IBM PC GUIDE DOS 2.0 XT . $26.50
48-S069 NEW C PRIMER PLUS. . . . $34.95  4B-S023 BEST BOOK PFS: FRST PUB. $29.95  48-0122 USING MODELS 50 & 60. . . $30.95
48-S070 MS C PROG PC REVISED . . $32.95 48-5025 BEST BOOK ANIMATOR . . . $38.95 48-0123 INSIDE THE MODEL 80 . . . $31.95
48-5072 MASTER TURBO ASSEMBLER . $32.95  48-5029 BEST BOOK HARV GRAPHIC . $32.50  48-0124 GRAPHICS PRIMER IBM . . . $35.95
48-5073 TURBO C PROG REVISED . . $29.95 m 48-0125 PC SECRET TIPS. . . . . . $26.50
48-S074 PROGRAM IN C REVISED . . $32.95 48-0126 SUPERCHARGIN YOUR PC. . . $27.95
48-5076 MS C 5.0 BIBLE . . . . . $32.50  48-Q124 USING VENTURA PUBLISH. . $32.95  48-0167 WINDON PROGRAM INTRO. . . $40.50
48-S078 TURBO C BIBLE. . . . . . $32.50  48-Q125 VENTURA PUBLISH TECHNNQ. $29.95  48-0179 USING SIDEKICK PLUS . .. $30.95
48-5091 ADV C PRIMER +~ . . . , $35.95 48-Q126 VENTURA PUB TIPS T & T . $29.95
4B-5092 C STEP-BY-STEP . . . . . :36_50 4B-Q127 USING FREELANCE PLUS . . $31.95 4838 - INTEGRATED
48-5095 ADV C TIPS & TECH. . . . $32.50  4B-Q128 USING PAGEMAKER 2ND ED . $31.95
48-5096 C PROG GUIDE TO WIND . . $37.50  48-Q129 USING PFS: FIRST PUB . . $29.95 SAMS
48-S097 MASTER Al TOOL & TECH. . $39.00 48-Q130 USING HARVARD GRAPHIC. . $31.95
48-5100 8088 ASSEMBLER LANG. . . $23.75  4B-Q159 INSIDE XEROX VENTURA . . $39.95  48-S018 BEST BOOK MS WORK 2KD ED $29.95
48-Q160 PUBLISH POWER VENTURA. . $36.95  48-5019 BEST BOOR DESQVIEW . . . $32.50
[ oue | © 4B-Q161 MANAGING DESKTOP PUB . . $12.95 :
48-Q031 0S/2 PROGRAMMING . . . . $39.95  48-Q162 DESKTOP MANAGER. . . . .$149.95 m
48-Q032 PRESENTATION MANAGER . . $39.95  48-Q163 STYLE SHEET BUSINESS . . $52.95
48-Q033 UNIX PROGRMIO(ER REF. . . $39.95  487Ql64 STVLE SHEET NEWSLETTER . $52.95  4g.q092 USE COMPUTER BUSINESS, . $29.95
48-Q034 C++ PROGRAMMING. . . . . $31.95  48-Q165 STYLE SHEET TECHNICAL... $52.95 48-Q093 USING QUICKEN. . . ., . . $25.95
48-035 QUICKPASCAL PROG . . . . $29.95  “8-Q166 INSIDE XEROX PRESENTS. . $28.95 48 qosa INTRG BUSINESS SOFTWARE. $19.95
48-Q036 USING BASIC. . . . . . . $25.95  48-Q167 [INSIDE DESIGNER. . . . . $28.95  48.q006 USE DOLLAR/SENSE 28p rr. $27.95
48-Q037 UNIX PROG QUICK REF. . . § 9.95 4670181 HARY GRAPHIC QUICK REF . 5 9.95  4g_qoes USE HARVARD PROJ MANAG . $31.95
48-Q038 QUICK C PROG GUIDE . . . $31.95 m:x 48-Q098  USING LOTUS MAGELLAN , . $28.95
48-Q039 DOS POWER TECHNIQUES . . $31.95 48-Q100 USING Q & A 2ND ED . . . $29.95
48-Q040 USING PEACHTREE. . . . . $29.95  48-YO27 ABC'S NEW PRINT SHOP . . $24.95  48-Q101 USING FRAMEWORK I1I. .. $34.95
48-Q04l INSIDE ANIMATOR. . . . . $39.95  48-YO28 ABC'S VENTURA. . . . . . $26.95  48-Q102 USING SYMPHONY 2ND ED. . $34.95
48-Q042 INSIDE COMPUSERVE. . . . $25.95  48-YO29 MASTER COREL DRAK. . . . $39.95  48-Q103 USING SHART. , . . $28.95
48-Q043 USING UNIX . . . . . . . $31.95  48-YO30 MASTER ANIMATOR. . . . . $31.95  48-Q104 SMART TIPS TRICKS TRAPS. $31.95
48-Q044 USING DACEASY 2ND ED . . $29.95  4B-YO31 MASTER HARV GRAPHIC 2 ED $31.95  48-Q105 USING ENABLE/OA. . . . . $31.95
48-Q045 MANAGE NETWORK CAD . . . $39.95  4B-YO98 MASTER HARV GRAPHIC 2.1 $31.50  4B-Q06 USING SMARTWARE 11 | .. $31.95
48-Q135 POWER GRAPHIC PROG . . . $31.95  4B-Y099 ABC'S VENTURA. . . ¢ $31.95  48-Q107 USE PFS: FIRST CHOICE. . $16.95
48-Q136 SQL PROG GUIDE . . . . . $39.95  %B-YI00 VENTURA INSTANT REF. . . $14.95 48-Q108 USE MICROSOFT WORKS. . . $28.95
48-Q137 ORACLE PROG GUIDE. . . . $31.95 48-Y101 MASTER VENTURA - - $31.95
48-Q138 DOS PROG REF 2ND ED. . . $36.95  4B-Y102 VENTURA POWER TOOLS. . . $44.95 OsbomeMcGrow-Hl
48~Q139 USING TURBO PASCAL . . . $28.95 22-382 mignggEFlﬁr Pgn o a :zs.qs
48-Q140 TURBO PASCAL ADV TEC . . $29.95 - MAKER IBM . . $30.95 4B-0001 WORKS 2 COMPANION PC . . $29.95
As-glhl TURBO PASCAL PROG TOOL . $52.95 48-Y105 HP LASERJET HANDBOOKX . . $31.95 48-0011 FIRST BOOK DESKMATE. . . $14.95
48-Q142 USING ASSEMBLY LANG. . . $34.95  “8-Y106 UNDERSTAND POSTSCRIPT. . $31.95  48-0028 BEST BOOK PFS: FIRST CB. $32,50
48-Q143 C PROG GUIDE 3RD ED. . . $31.95 48-Y107 VENTURA TIPS & TECHNIQ . $28.95 48-0095 ENABLE SECRETS S & S . . $31.95
48-Q144 TURBO C PROGRAMMING. . . $29.95 OsbomeMcGraw-HEl 48-0096 USE PFS FIRST REL 3. . . $31.95
48-Q145 C PROGRAMMER TOOLKIT . . $59.95 48-0097 PRO WRITE/FILE EASY. . . $27.95
48-Q146 USING QUICKBASIC & . . . $25.95  4B-0005 PUBLISH II MADE EASY . . $29.95 48-0099 PFS SOFTWARE MADE EASY . $24.95
48-Q147 QUICKBASIC ADV TECHN . . $28.95  48-0006 COREL DRAW MADE EASY . . $34.95 48-0098 ADV PFS PRO WRITE/FILE . $27.95
48-Q148 QUICKBASIC PROG TOOL . . $52.95  %B-0007 USE PAGEMAKER 3RD ED . . $31.95 48-0100 WORKS FOR PC MADE EASY . $26.95
48-Q174 ASSEMBLY LANG QUICK REF. $ 9.95  %8-0011 HARVARD GRAPHICS EZ... . $34.95 48-0101 MS WORKS PC. . . . . . ., $27.95
48-Q176 C QUICK REFERENCE. . . . § 9.95  48-0109 USE PAGEMAKER V3 2ND ED. $31.95 48-0107 SHAREWARE BOOK 2ND ED. . $31.95
48— 0186 QUICKBASIC QUICK REF . , § 9.95  48-0110 USE PAGEMAKER FQR PC . . $31.95  48-0116 ADV GUIDE MS WORKS . . . $26.50
TURBO PASCAL Q REF . . . § 9.95  4B-0114 VENTURA COMPLETE REF . . $40.95 48-0191 USING ENABLE . . . . . . $31.00

DEBUGGING C. . . . . . . $27.95 48-0115 PFS 1ST PUP MADE EASY. . $27.95 48-0199 SHAREHARE BOOK . . . . . $21.95

RONICS NOW!

BOOKS 20% OFF ™o rucss upiow

4839 - NETWORKING !
i
!

SamMs

48-S054 BUS GUIDE LOC AREA NET . $32.50

48-S065 MASTER NETWARE . . . . . $31.95

48-5066 UNIX NETWORKING. . . . . $38.95

48-S075 UND LOCAL NETWORKS . . . $27.95

48-5S953 UND LOCAL NETWORK 2ND ED $25.95
SYBEX

48-Y042 ABC'S LOCAL AREA NET . . $25.95

48-Y124 ABC'S NOVELL NETWARE . . $29.95

48-Y125 MASTER NOVELL NETWARE. . $39.95
48-Y126 NETWORKING WITH TOPS . . $39.95

OsbomeMcGraw-Hill

48-0012 NOVELL NETWARE COMM... . $30.95

48-0104 NOVELL NETWARE REF . . . $55.95
4836 - CAD
2N = )

48-5024 BEST BOOK AUTOCAD. . . . $45.50

48-S030 BEST BOOK GENERIC CADD . $32.50

48-Q131 USING AUTOCAD 28D ED . . $31.95
48-Q132  AUTOCAD ADV TECHNIQ. . . $44.95
48-Q133 AUTOCAD SOURCEBOOK . . . $31.95
48-Q134  USING GENERIC CADD . . . $31.95
48-Q149 CUSTOMIZING AUTOCAD. . . $36.95
48-Q150 STEP AUTOCAD 4TH ED. . . $39.95
48-Q151 AUTOCAD ARCH & ENG . . . $39.95
48-Q152  AUTOCAD REF GUIDE. . . . $14.95
48-Q153 INSIDE AUTOLISP. . . . . $39.95
48-Q154 INSIDE AUTOSKETCH. . . . $23.95
48-Q155 INSIDE AUTOCAD STH ED. . $39.95
48-Q156 THE AUTODESK FILE. . . . $31.95
48-Q157 INSIDE TOPS. . . . . . . $28.95
48-Q158 INSIDE XEROX FORMBAS . . $28.95
48-Q175 AUTOCAD QUICK REF. . . . $ 9.95
SYBEX
4B-Y032 VISUAL GUIDE AUTOCAD . . $28.95
48-Y033 AUTOCAD FOR ENGINEER . . $39.95
48-Y108 ABC'S AUTOCAD 2ND ED . . $29.95

48-Y109 AUTOCAD INSTANT REF. . . $17.95
48-Y110 MASTER AUTOCAD 3RD ED. . $37.95
48-Y111 ADV TEC AUTOCAD 2ND ED . $34.95

48-Y112 AUTOCAD DESKTOP COMP . . $49.95
48-Y113 ABC'S AUTOLISP . . . . . $28.95
48-Y114 MASTER VERSACAD. . . . . $39.95
48-Y115 ABC'S GENERIC CADD . . . $28.95
48-Y182 ADV TEC AUTOCAD. . . . . $39.95
48-Y188 AUTOCAD MASTERPACK . . . $44.95
OsbomeMcGraw-Hill
48-0112 USING GENERIC CADD . . . $31.95
48-0113 AUTOCAD COMPLETE REF . . $57.95

4840 - COMMUNICATIONS

Sams

48-5006 FIRST BOOK PROCOMM+. . . $14.95
48-5044  HANDBOOK C/C VOL 1 2ND . $55.95
48-5045 HNDBOOK C/C VOL 2 2ND ED $55.95

4B8-Q099 USING PROCOMM PLUS ... . $25.95
48-Y127 MASTER CROSSTALK XVI . . $28.95
48-Y128 THE RS-232 SOLUTION. . . $28.95
48-Y129 MASTER SERIAL COMMUN . . $29.95

OsbomeMcGrawHEl

48-0037 DVORAK GUIDE PC TELECOM $69.95
4841 - ACCOUNTING

48-5002  FIRST BOOK QUICKEN , ., . $14,95

48-5021 BEST BOOK DACEASY ACCT . $32.50]
48-5020 BEST BOOK PEACHTREE 3. . $32.50

SYBEX

48-YO08 MASTER DACEASY 4. 0.
48-Y009 MASTER QUICKEN 3.3 .« + . $28.95
48-Y064 MASTER DACEASY ACCOUNT . $31.95

OsbomeMcGrawHi

48-0009 PEACHTREE ACCOUNTING . . $30.95
48-0102 QUICKEN 3 MADE EASY. ., . $27.95

40 LANCASTER ST., W.

%% ELECTRONICS SUPPLIES INC -

ORDER YOLL FREE!
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KITCHENER, ONT. N2H 4S9
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OKS 20%

FROM PRICES MARKED BRELOW
(MAIL ORDLR ONLY)

4830 - OPERATING SYSTEMS 4831 - DATABASE 4832 - WORDPROCESSOR 4833 — SPREADSHEET
::-:gg: ;::g :ggi g; g:nl;oé ! :ia&s 54 48-5001~ FIRST BOOK MS WORD 5 . . $14.95 SA/
= MS-DOS . . $14.95 48-SO13 FIRST BOOK Q & A . . $14.95  48-S004 FIRST BOOK WORDPER 5.1 . $14.95
48-S048 UNIX PRIMER + 2ND ED . . $32.50  48-S0O15 BEST BOOK PARADOX 3. . . $32.50  4B-5016 BEST BOOX PRO WRITE/FILE $29.95 GO E OHT 028 Sl S sy a2
48-5049 UNIX SYSTEM SECURITY . . $51.95  4B-5031 BEST BOOK ORACLE . Kb | GOy DD DEER B T G gy | QSN WO DO 188 LR 2.7 . Sl
48-5050 UNIX SHELL PROGRAM BUS . $34.95 486047 CLIPPER PROG LIBRARY . . $32.50  48-5026 BEST BOOK NS WORD WINDOW $29.95  “8-S099 123 FINANCIAL MODELS . . $27.95,
48-S051 TRICKS MS-DOS MAS 2ND ED $36.50  48-S087 BEST BOOX DBASE IV . . . $29.95  4B8-SO46 WORDPER 5.1 STEP/STEP. . $32.50 1
::—:gzz g:;:ﬁsrpgrbgg STEP. y :ge‘;g 48-5063 BEST BOOK WORDPER 5.1. . $32.50 p
- - . . . 4 . P
48-5067 UNDERSTAND MS-DOS 2ND ED $24.95 = ps LU SR o B
48-5065 EXPLORE UNIX SYSTEM. . . $34.95  ,g.q016 USING FOXPRO . . $34.95  4B-Q001 WORDPER 5.1 TIPS T & T . $29.95 2333353 fyﬁinﬁ“gﬁfrﬁs’«g“ﬁ;‘ ' :gigz
48-507) MS DOS BIBLE 3RD ED. . . $34.95 45 0017 USING DBASE IV . $31.95  48-Q002 WORDPER 5.1 QUICKSTART . $25.95  4g.028 123 GRAPHIC TECHNIQUES . $31.95
e L GNBESTRECOMROF DOS . - $32.50  ,5.q018 USING SQL. : . $31.95 48-Q003 USING WORDPER 5.1. - $31.95 ae-gozs USING 123/ D 831095
:g-:g;g ;:123: :fgg:.msnn - :g?‘gg 45-QO1S USING MACWRITE II. © 429,95  48-Q00 WORDPER APPLIC LIBRARY . $52.95° 4g-Q046 123 REL 3 QUICKSTART . . $25.95
= .. $37. " 4B-Q005 WORDPER WINDOW VER . . . $31. o
48-508] ADV DOS EXPERT TECH. . . $32.50 ::_ggg? g:::g g:ﬁkin o : :';’tZi as—gooe USE uonnrs: LlBRf:Y‘ . 3132 2‘2_?,82; ‘1"5‘;"2’25 ;zawrs(skﬁ:ss g :;3'3;:
48-5082 DOS DEVELOPER GUIDE. . . $37.50  ,g 0022 USING EXCEL MAC VER. . . $31.95  48-Q007 USE WORD FOR WINDOWS . . $29.95  48-Q0a9 USING 123 RELEASE 3. . . $31.95
48-5083 INTRO TO PC IX/UNIX. . . $21.95  ,g 0109 DBASE IV QUICKSTART. $26.95  48-Q008 QUE'S COMP USER DICT . . $12.95  48-q0S0 123 TIPS T & T 3RD ED. . $29.95
48-S084 EXPLORING PICK . . $35.95  L3T0110 DBASE IV TIP T & T 2ND . $29.95  48-Q009 SMARTUARE TIPS T & T . . $31.95  48.Q0S1 123 DATABASE TECHNIQUES. $31.95
4B-S085 UNIX PRINTER PLUS. . . . $31.95  ,oTo000 pruck [y pRoG TECHNQ . . $31.85  48-Q010 USING SYMPHONY SPEC ED . $39.95  ,g-Q0s2 123 QUECARDS . 528.95
48-5086 ADVANCED UNIX PROG GUIDE $32.50  ,o"0112 ppaSy [v HANDBK 3RD ED . $29.95  48-Q013 QUE'S WIZARD BOOK. . $12.95  48-q053 USING 123 RELEASE 2.2. . $31.95
48-S089 0S/2 APPLICATION GUIDE . $ 4.99 .0 0113 [pASE IV APP LIBRARY . . $52.95  48-Q014 USE MULTIMATE ADV IV . . $29.95  4g-Q0S4 123 REL 2.2 QUICKSTART . $25.95'
48-Q114 DBASE IV QUECARDS. . $28.95  48-Q015 USING ANIMATOR . - $31.95  48-Q055 USING EXCEL IBM VERSION. $31.95
m 48-Q115 DBASE III+ HANKBK 2ND ED $31.95  48-Q077 WORDPERFECT QUICKSTART . $28.95  4g-Q0S6 USING SUPERCALC 5. . $29.95
48-Q063 USING DOS. N . $29.95 4B-Qll16 DBASE III+ TIPS T & T. . $29.95 48-Q078 WORDPER TIPS T & T 2ND . $28.95  48-Q0S7 123 REL 2.2 BUS APP. . . $52.95
4B-Q064 MS DOS USER GUIDE. $39.9s  48-0177 DBASE IIT+ APP LIBRARY . $31.95  48-Q079 WORDPER POWER TECKNIQ. . $29.55  48-Q0S8 EXCEL TIPS, TRICKS & T . $29.95
s D o © S39l9s  4B-Q118 USING PARADOX 3. 31,95 48-Q080 USING WORDPERFECT 5. . . $31.95  4§-Q059 USING QUATTRO. . $28.95
48-Q066 USING PC DOS 3RD ED. . . $29.95  48-Q119 USING DATABASE . . $29.95  4B8-Q081 WORDPER MACRO LIBRARY. . $28.95  48-Q060 USING 123 SPECIAL ED . . $31.95
48-Q067 DOS TIPS TRICKS, TRAPS . $29.95  48-Q120 USING REFLEX 2ND ED. . . $29.95 48-Q082 WORDPERFECT QUECARDS . . $28.95  48-Q061 EXCEL QUICKSTART . - $26.95
48-Q068 NETWORKING PERSONAL. . . $29.95  @8-Q121 R:BASE USER GD 3RD ED. . $29.95 48-Q083 USING WORDPER 3RD ED . . $28.95  48-Q062 EXCEL BUSINESS APP . . . $52.95
48-Q069 USING NOVELL NETWORK . . $31.95  48-Ql22 USING CLIPPER. . . . . . $31.95 48-Q084 USING PRO WRITE, . . . . $25.95  48-Q170 123 REL 2.2 WORKBK/DISK. $39.95
48-Q070 USING 0S/2 . . . $29.95  48-Q123 DBXL & QUKSLVR PROGRAM . $32.95  4B-Q085 USE MICROSOFT WORD 5 . . $28.95  48-Q172 123 REL 2.2 QUICK REF. . $ 9.95
48-Q071 USE MICROSOFT 2ND ED . . $29.95  ©8-Q177 DBASE IV QUICK REF . . . § 9.95 48-Q086 MS WORD 5 TIPS T & T . . $28.95  48-Q173 123 REL 3 QUICK REF. . . $ 9.95
48-Q072 USE MICROSOFT WINDOW . . $25.95  ©8-Q190 USING REFLEX . . . . . . $27.95 48-Q087 USING WORDSTAR 2ND ED. . $27.95 48-Q179 EXCEL QUICK REFERENCE. . $ 9.95
48-Q073 MANAGE HARD DISK . . $29.95 48 GQOSSRIUSTHGADLS ELA YL TR RS20 2 :
-
4B-QU74 UPGRADE REFATR PC-S. . . $36.95 SYBEX 48-Q089 DISPLAYWRITE QUICKSTART $25.95 SYBEX 4
48-Q075 UNDERSTAND UNIX 2ND ED . $28.95 45gRS0S CSTNCRHUCTIMA TEEADY \EL $ 22805 i
B ok e S 6-YOIO MASTER FOXPRO. . . . . . $31.95  48-091 USING SPRINT . . . . . . $28.95 48-Y001 LOTUS 123 REL 3 HANDBOOK $31.95
48-Q171 DOS WORKBK/DISK 2ND ED . $39.95  48-YOLl ABC'S DBASE IV 2ND ED. . 324.95  48-Q163 WORDPEK 5.1 WRKBK/DISK . 339.95 oo N N
430176 DOS & BIOS FUNC Q REF. . § 9.95  4B-YOI2 UNDERSTAND DBASE Iv. . . $34.95  46-QL89 WORDPER QUICK REF. . . . $9.95  48-¥003 123 REL 2.2 TIPS & TRICK 329.95,
48-Q183 MS DOS QUICK REF . D § 965  48-YOl3 DBASE IV PROG REF GUIDE, $39.95 .48-Q194 WORDPERFECT 5.1 QUICK. . § 9.95  48-V0Ou MASTER SUPERCALC 5 . . . #31.95
48-Q188 UNIX PROG QUICK REF. . . $ 9.95  4B-YOl4 UP & RUN WITH CLIPPER. . $12.95 48-Q911 USING DRAWPERFECT. - $31.95 LA LA SLILTRLE 0l o o S0
48-YO15 MASTER PARADOX STH . . . $31.95 SYBEX ST ERSIEL B LIS 2.0, o - G810
SYBEX 48-YO16 UNDERSTAND DATABASE. . . $31.95 e GO/ HAS TERRERRRIEOSIE o S
4B-Y017 UNDERSTAND PRO FILE. . . $28.95  4B-YOL9 VIS GUIDE WORDPER 5.1. . $28.95  4B-Y04S ABC'S 123 REL 2.2. - $25.95
48-YO3s MASTER SUN 05. . . . $39.95  48-Y018 UNDERSTANDING SQL. . . . $31.95  4B-YO20 ABC'S WORDPERFECT S.1. . $25.95  40-Y046 'ABC'S 123 2D ED . 2 2094
4B-YO35 MASTER UNIX. . . . . . . $39.95  4B-y065 QUICK GD DBASE VISUAL. . $25.95  4B-YO21 WORDPERFECT 5 INST REF . § 9.95  487V047 ABC'S 123 REL 3. - $25.95
4B-Y036 UP & RUN WITH WINDOW . . $12.95  48-Y066 ABC-S DBASE IV . © $24.95  48-Y022 MASTER WORDPERFECT 5.1 . $31.95  “8-YO4B MASTER 123 RELEASE 3 . . $33.95
4B-YO37 MASTER WINDOWS . . . . . $31.95  48-yos7 UNDERSTAND DBASE IV, . . $33.50  4B-Y023 WORDPERFECT 5 TIP/TRICKS $29.95  48-Y049 LOTUS 123 INSTANT REF. . $ 9.95
48-Y038 MASTER DESQVIEW. D $31.95  48-y068 MASTER DBASE IV PROGRAM. $29.95  46-Y024 WORDPERFECT 5 MACROMAND. $29.95  <8-YO30 MASTER 123 2ND ED. - $31.95;
48-Y130 ABC'S DOS 4. . . . . . . $24.95  48-Y069 DBASE IV USER INSTR. . . § 9.95  4B-YO25 MS WORD 5 INSTANT REF. . $12.95 = 487051 [LOTUS 123 REL 2.2 HNDBK. $31.951
48-Y13] MASTER DOS 2ND ED. . . . $31.95  48-v070 DBASE IV PROGRAM REF . . $12.95  4B-YO26 MASTER WORDSTAR REL 5. . $29.95  48-Y052 LOTUS 123 DESKTOP. - $31.95°
4B-Y132 ABC"S MS-DOS 2ND ED. . . $24.95  45.yo71 DBASE IV USER DESKTOP, . $34.95  48-YOS7 VISUAL CUIDE WORDPERFECT $25.95  45-Y033 ABC'S EXCEL FOR IBN. . . $23.93.
48-Y133 DOS INSTANT REFERENCE. . § 9.95  48-Y072 ABC-S DBASE IIT PLUS . . $24.95  48.YOBS ABC-S WORDPERFECT S. . . $24.95  4o_ Y034 MASTER EXCEL TBN . B
48-Y13¢ UNDERSTAND DOS 3.3 . . . $29.95  48-YO73 UNDERSTAND UBASE III+. . $29.95  48-Y089 WORDPERFECT 5 INSTANT REFS 9.95 RISSRED WPTBHIND G o OEALEE
48-Y135 DOS USER'S DESKTOP . . . $31.95  4p-y074 DBASE ILL+ PROG REF. . . $34.95  48-YOS0 MASTER WORDPERFECT 5 . . $29.95 4B-YOS& MASTER ENABLE. S SECEES
48-Y136 ESSENTIAL PC DOS . . $28.95  48-y075 DBASE INSTANT REF. © $16.95  48-Y091 WORDPER 5 DESKTOP. . . . $34.95 48-YOS7 LOTUS 123 TIP & TRICK. . $32.95
48-Y137 IBM PC-DOS HANDBOOK. . . $25.95  4g-y076 WASTER DBASE ITI+. . . . $31.95  48-Y092 MASTER WORDPERFECT 4.2 . $29.95 48-Y0S8 ADV TEC LOTUS 129, - $29.50
4B-Y077 SIMPSONS'S DBASE T & T . $26.95  48-Y093 WORDPERFECT QUEST/ANSW . $27.95 48-Y059 123 SCIENCE & ENGINEER . $33.30
SYBEX 48-Y094 ABC'S WS WORD 38D ED . . $25.95  48-Y060 ﬁig;:nogﬁnri:b S
" . .os3L. 8- A . . s29.
48-Y138 THE MS-DOS HANDBOOK. . . $29.95 SYBEX Zﬁ,IgZZ :ﬁﬁi :;L‘;?;zﬁ: ADV . L 2;_32 48-Y062 HMASTER SYMPHONY 4TH ED . $34.95
48-Y139 NS DOS POWER USER GUIDE $28.95 4B-Y097 UNDERSTAND PRO WRITE . . $29.95 48-Y063 MASTER FRAMEWORK ITI . . $31.95
4B-Y140 MS DOS ADVANCED PROGRAM. $30.95 48-YO78 ADV TEC DBASE IIT+ . . . $29.95  ,g_yisu MASTER DISPLAYWRITERS. . $35.95 48-Y180 MASTER LOTUS HAL . . . . $32.95
48-Y141 DOS ASSEMBLY LANGUAGE. . $33.50 «8-YO79 UNDERSTAND DBASE IIT . . $29.95  ,5_y18¢ WORDPERFECT TRAINING $ 9.95 48-Y181 DATA SHARING 123/SYM . . $39.95
48-Y142 ESSENTIAL 0S/2 . . $29.95 48-Y0B0 POWER USER GD R:BASE . . $29.95 (5 v187 WORDFERFECT 5.1 MASTER . $31.95 48-Y190 1OTUS 123 SIMPLIFIED . . $ 9.95
4B-Y143 PROGRAM GUIDE 0S5/2 . . . $34.95 48-YOBl ABCS PARADOX. . - . - . 324.95 .5 ylog UNDERSTAND WORDSTAR 2000 $29.95
48-Y144 PROGRAM GUIDE WINDOW . . $34.95 48-YO82 MASTER PARADOX 4TH . . . $31.95 : OsbomeMcGrawHll
4B-Y145 GRAPHICS PROG WINDOW . . $37.95 4B-YO83 UP & RUNNIN WITH Q & A . $12.95 OsbomeMcGraw HE
48-Y176 DOS POWER USER GUIDE . . $29.95 48-YO84 MASTER Q & A 2ND ED. . . $29.95 48-0026 QUATTRO POCKET REF . . . $ 8.50
48-Y177 MASTER PRO DOS . - . $26.95 48-Y085 UNDERSTANDING R:BASE . . $31.95  48-0001 WORDPER FROM 5.0 - 5.1 . $24.95 48-0031 123 POCKET REF . . . . . § 8.50
48-Y178 IBM PC DOS HANDBOOK. . . $32.95 4B-YO86 UNDERSTANDING ORACLE . . $34.95  48-0002 WORDPER 5.1 MADE EASY. . $26.95 48-0038 123 REL 2.2 MADE EASY. . $27.95
48-Y179 REAL WORLD UNIX. $19.50 48-Y183 EXPERT DBASE ITI+. . . . $34.95  48-0003 WORDPER 5.1 COMPLETE REF $34.95  48-0039 123 REL 3 MADE EASY. . . $28.95
48-Y192 ENCYCLOPEDIA DOS . $39.05 48-0004 USE MICRO WORD WINDOW. . $31,95 48-0040 USING 123 REL 2.2. . $34.95
. OsbomeMcGrawHill 48-0027 POCK REF DISP WRITE 4. . $ 8.50 48-0041 USING 123 RELEASE 3. . . $31.95
OsbomeMcGrawHEll 48-0028 MS WORD POCKET REF . . . $ 8.50 48-0042 GUIDE LOTUS 123 2ND ED . $27.95
48-0013 USING SQL. . . . . . . . $37.95  48-0030 WORDSTAR PRO POCKET REF. § 8.50 48-0043 ADV GUIDE LOTUS 123. . . $30.95
:::gg:z ggg PROG GD 2ND ED(V 1) $41.95 48-0008 Q & A 3.0 MADE EASY. . . $27.95  48-0035 WORDPERFECT POCKET REF . $ 8.50  48-0044 FINAN USE LOTUS 123. . . $27.95
PROG GD 2ND ED(V 2) $41.95 4B-0029 PARADOX POCKET REF . . . $ 8.50  48-0036 WORDPERFECT 5 POCKET REF § 8.95 48-0045 123 RUN! 41 LTS MODEL. . $24.95
48-0017 TEACH YOURSELF DOS . . . $27.95 4B-0033 DBASE IV POCKET REF. . . $ 7.95  48-0052 TEACH SELF WORDPER S . . $27.95 48-0046 123 REL 2.2 COMP REF . . $38.95
4B-0018 UNIX SYSTEM V REL 4. $37.95 4B-003¢ DBASE ITI+ POCKET REF. . $ 8.50  4B-0053 WORDPER MADE EASY STH ED $25.95 48-0047 123 REL 3 COMP REF . . . $37.50
Zg:ggzg ggjzrgﬁsr%xgrnnsr . .. $8.50 48-0082 TEACH SELF DBASE IV. . . $27.95  4B-0056 WORDPERFECT MADE EASY. . $26.50 48-0048 123 FROM 2 TO 3. . . . . $31.95
fend o CKET REF. . . $ 8.50 4B-0083 DBASE IV MADE EASY . . . $27.95  48-0055 USING WORDPERFECT STH ED $30.50 48-0049 123 POWER USER GUIDE . . $31.95
S/2 AP POCKET REF. . . § 8.50 48-0084 DBASE III+ MADE EASY . . $26.50  48-0056 WORDPERFECT SSS STH ED . $30.95 4B8-0050 USING AGENDA . . . . . . $34.95
48-0127 05/2 PROGRAM INTRO . . . $30.95 4B8-0085 USING DBASE IV . . . $33.50  48-0057 WORDPERFECT SSS. . . . . $27.95 480051 USING HAL. . . . . . . . $30.95
:::g}gg gz;gcpgsgo&m. el $32.95 48-0086 USING DBASE IIT PLUS . . $26.50  4B-0058 WORDPER COMP REF STH ED. $34.95  4B-0103 USING EXCEL FOR PC . . . $30.95
. PRIMER . $40.50 48-0087 DBASE IV COMPLETE REF. . $41.95  48-0059 WORDPER COMPLETE REF . . $34.95  48-0106 ADV EXCEL FOR IBM PC . . $30.95
yoet e Byl et INTR . . $40.50 48-0088 DBASE ITI+ COMPLETE REF. $31.95  48-0060 ADV WP SERIES STH ED . . $27.95 48-0168 USING QUATTRO PRO. . . . $31.95
v TR T - $26.95 4B-00B9 DBASE IV S S S . . . . . $35.95  4B-0061 ADV WP FEAT/TECH 2ND ED. $26.50 48-0169 USE QUATTRQ PRO SPRD . . $30.95
(Eei Poge e . Tl :gg‘zs :g-ggg(l) gmss rz PROGRAM BOOK. . $40.50  4B-0062 GET MOST FROM WP 5 . . . $31.95  46-0170 QUATTRO MADE EASY. . . . $27.95
1 R -« ‘31.95 ae-Col D:::g ;nm;csulxb'ﬁ" 3 33:‘95 48-0063 DISP WRITE & MADE EASY . $27.95  48-0171 QUATTRO COMPLETE REF . . $34.95
JB-olN e repos e - ‘M.gg e ]I-I;+ :no R:: d 329.30 48-0066 DISP WRITE 3 MADE EASY . $26.50 48-0172 QUATTRO SECRET S & S . . $30.95
o S oaae au e ol s o-o0ss aov Daast TIE B u(s;sx . sgl.gs 48-0065 COMPLETE REF DISPLAY 4 . $39.95  48-0173 QUATTRO POWER USER GUIDE $31.95
48-0139 PC-DOS TIPS & TRAPS. . . $26.50 48-0105 GET MOST FROM Q & A. . . ;23‘92 22'8323 :ss :gg :A:gniags;ﬁn'sﬁ :2'93 e e B [
48-0140 MS DOS USER'S GUIDE. . . $26.50 48-0108 FOX PRO MADE EASY. . $31.95  48-0068 USING MICROSOFT WORD 5 . 331:;5 “8-01” ms(:) e ::S‘z{ D ED. . 3217)‘915)
48-0141 UNIX MADE EASY . . . $34.95 48-0174 USE REFLEX DATABASE MAN. $30.95  48-0069 MS WORD 5 SQL SH . . . . $31.95 “3'8 “3 3 :NHPLHSD; N e im :ao‘go
48-0142 USE UNIX SYSTEM V REL 3. $40.50 4B8-0175 PARADOX 3 MADE EASY. . . $30.95° 48-0070 MS WORD SEC SOL SHRT . . $30.95 “3-01‘; = Lo mc)‘ i§h 3A1‘95
48-0143 UNIX REF SYSTEM V BEL 3. $37.95 48-0176 PARADOX 3 COMPLETE REF . $37.95  48-0071 ADV MS WORD. . . $26.95 bs_ol N m\. “"g“ . Po R ,; ‘95
46-0144 USER GUIDE UNIX SYS 2ED. $31.95 48-0177 PARADOX COMPLETE REF . . $37.95  40-0072 WS MORD HAC COMPLETE AEF $37.95  ab-olos ARIISIC INTEL OSE C. . . e
:g:gl;; ADV PROG GUIDE UNIX V. . $33.50 48-0178 PARADOX MADE EASY. . . . $27.95  48-0073 NS WORD COMPLETE REF . . $34.95 Zsigiig 2“.,3”; f,;':i?s"imﬁg L. 531'92
197 0S/2 PROGR GUIDE . . . . $39.95 48-0196 USING R:BASE 5000. . . . $28.95  48-0074 MS WORD POWER USER GUIDE $31.95  48-0154 TOPSPEED C MADE EASY . . $30.95

WHY WAIT? CALL ORION ELECTRONICS NOW!
ORDER TOLL FREE! ]

40 LANCASTER ST., W.
KITCHENER, ONT. N2HK 4S8
PH: (519) 576-9902
FAX: (519) 576-9028

ELECTRONICS SUPPLIES INC

INDUSTRIAL — COMMERCIAL — EDUCATIONAL SALES & SERVICE

WPORTERS & OIS TRIBUTORS

1-800-265-2658 |




FROM PRICES MARKED BELOW
(MAIL ORDIR ONLY}

| BUSINESS PRODUCTS ~ Sfvare-Education  consumzr propucts
JE SO HECMEATTON, SOFTWARE PUBLISRING Bfﬁdefbund‘
PAT101" FLOWCRARTING II+. . . . .$235.95 SOFTOT HARVARD GRAPATCS V 2.3. .$487.95
PATIO3 ~FLONCHARTING ITI. . . . .3238.95  <otioc prase CHOICE/QUICKEN LUN $172.95 DROSOL WHERE IN EUROPE IS CARMEN $49.95 SIE201 A-10 TANK LILLER. . . . . $46.95
PERSOFT SOP107 FIRST PUBLISHER V 3.0 . .§153.95 BROS02 WHERE IN U.S.A. IS CARMEN 349.95 SIE202 BLACK CAULDRON. . . . . . $37.95
PERIOL SHARTERM 2392 . . . . . .5 94.95  50p109 PROFESSIONAL WRITE V 2.2 $255.95 DROSO3 WHERE IN WORLD IS CARMEN. $49.95 SIE204 CODENAME: ICEMAN. . . . . $55.95
GKbeth SYMANTEC : : BRO504 WHERE IN TIME IS CARMEN . $49.95 ::gg; ggsggsgziForsg%wzém. :22.;;
1o ot DAYIDSON & ASSOCIATES : . .
g SYMI01 Q & A V 3.0 NETWORK READY$348.95 DAVSOT ALGE-BLASTER PLUS . $46.95 SIE210 RERO'S QUEST:SO A RERO. . $55.95
Pg 101 PC GLOBE V 3.0. . . . . .3 71.95  SYMIO3 Q & A NETWORK PACK V 3.0 $420.95 DAVSO2 GRAMMAR GREMLINS. . . . . $46.95 SIE223 HOYLE'S BOOX OF GAMES . . $32.95
G103 PCU.S.A. . . .. ... .§71.95 SYMIO4 Q & AWRITE . , . . +3210.95  p\uso. MATH BLASTER MYSTERY. . . $46.95 SIE225 KING'S QUEST ITI:+T0 REIR. $46.95
!"om SYMI05  TIMELINE V 4.0 NFWORK -3691.95  DAVS06 MATH BLASTER PLUS . . . . $46.95 SIE206 KING'S QUEST IV:PERILS. . $46.95
" SEATOCRCAADVIEV ERE 0 oPI295 5)vS07 READING AND ME. . . . . . $39.95 SIE229 LEISURE SUIT LARRY. . . . $37.95
PET101 NORTON UTILITIES STD EDIT$110.95 :m{;” :WWP"“S v a1 0 5106095 DAVS08 TALKING SPELL IT PLUS . . $51.95 STE230 LEISURE SUIT LARRY II . . $46.95
PETI02 NORTON UTILITIES ADV EDIT$143.95 swu? a::c T v 2c4l IBM-PC .3207.95 [ cos LoRD ATTACK PLUS. . . . . $46.95 SIE233 LEISURE SUIT LARRY ITI. . $55.95
PETI03 NORTON EDITOR . . . . . .§ 82.95 i ET EXPRESS V 1.1. . .$160.95 The SIE235 MANHUNTER II: SAN FRAN. . $46.95
PETIOS NORTON COMMANDER V 3.0. .$143.95 TIMEWORKS Siezsy poLGEGHESIIINL IS
PETI06 NORTON BACK UP. . . . . .3164.95  TIMI03 PUBLISH IT!! v 1.13 . . .$190.9 Company SIE239 SORCERIAN . . . . . - $57.95
SAMNA VENTURA SOFTWARE § e CHILDREN'S WRITING & PUB. $73.95 SIE240 SPACE QUEST ITI: PIRATES. $57.95
SAMIOL AMI . . . . - . - 3205.95  VENTUL VENTIRA PUBLISHER V 3.0 .$919.95 LEASO3 MAGIC SPELLS. . . . . . . $37.95 SIE242 THE COLONEL'S BEQUEST . . $55.95
SANLO2 AMI PRO V 1.2 FOR WINDOWS $508.95 VEN102 VENTURA PUBLISHER V 2.0 .$826.95 LEASO4 MATH RABBIT . . . . . . . $37.95 SIE250 STELLAR 7 . . . . . . . . $35.95
VEN110 FORMBASE V 1.0. . . . . .$502.95 LEAS06 READER RABBIT . . . . . . $46.95 MINDSCAPE
WORDPERFECT LEAS08 SUPER SOLVERS:MIDNIGRT. . 346.95 MIN2OT BALANCE OF POWER 1990 ED. $51.95
SmartWorks YORIO1  WORDFERFECT V S.1 NETWORKS$417.95 LEASOY SUPER SOLVERS:OUTNUMBERED $47.95 MIN202 CROSSWORD MAGIC . . . . . $47.95
WOR103 WORDPERFECT V 5.1 STATION$267.95 LEAS10 THINK QUICK . . . . . $46.95 MIN204 GUNS & BUTTER . . . . . . $48.95
SIMON & SCHUSTER ) HOR10S  WORDPERFECT LIBRARY V 2.0$118.95 LEASIl WRITER RABRIT . . . . . . $46.95 MIN206 OUTRUN. . . . . . . . . . $38.95
SINTOZ TYPING TUTOR IV+. . . . .5 52.95  MOR106 WORDPERFECT EXECUTIVE . .$226.9% SPINNAKER SOFTWARE MIN207 ZING. . . ... . .3181.95
SIM105 WORDPERFECT POWER PACK. .§ 41.95  "OR109 PLANPERFECT V 5.0 NETWORK$447.95  SPISO7 CIDWRITER GOLD. . . . . . $47.95 MIN2SO DAYS OF THUNDER . . . . . $58.95
SOFTLOGIC SOLUTIONS ORIl DRAWPERFECT V 1.0 NETWORK$447.95  SPIS12 TYPING TEACHER. . . . . . $10.95 MEDIAGENIC
SOFTOT DISK OPTIMIZER V 4.05 . .§ 69.95 XTREE_COMPANY MED201 BATTLE CHESS (VGA ONLY) . $51.95
SOF103 DOUBLE DOS. . . . . . . .8 ea 95 ;g}g; ;;:;:;: :R; 0. ......339 CONSUMER PRODUCTS 0204 BATILE CHESS. . . . $51.95
SOF104 SOFTWARE CAROUSEL . . . .8 a0 o . . .$85.95 MED205 CIRCUITS EDGE . . . . . . $51.95
: MED206 DRAGON WARS . . . . . . . $51.95
CONSUMER PROD BES |[wom  bgieoak
Fltetmo okt = = MED210 FUTURE WARS . . . . . . . $51.95
MED211 MANHOLE . . . . . . . . . $51.95
ELE30§ STREET ROD. . . . . . . . $55.95 MED212 MECH WARRIOR. . . . . . . $51.95
ﬁAQCES$ . . ELE313 THE DINOSAUR DISCOVERY KIT$41.95 MED214 PC PAINTBRUSH IV. . . . .$101.95
¥ ! , B2 1 [ T ELE315 THE FIDELITY CHESSMASTER. $52.95 NED215 PC PAINTBRUSH IV PLUS . .$188.95
ACS201 CRIME MAVE. . . . . . . . s61.95 | e Ciomélék‘l ELE318 THE HOUND OF SHADOW . . . $46.95  MED216 PC PAINTBRUSH PLUS KIND .$153.95
ACS203 MEAN STREETS. . . . . $61.95 L VL Tkt AR D - 1 ELE320 THE KRISTAL . . . . . . . $52.95 NED217 POWER DRIFT . . . $43.95
ACS204 WORLD CLASS LEADERBOARD . $58.95 | ELE322 FINEST HOUR:BATTLE/BRITAIRS62.95 MED218 PUBLISHER'S PAINTBRUSH. .$291.95
ACS206 COUNTDOWN . . . . . . . . $68.95 ELECTRONIC_ARTS ELE324 TRIVIAL PURSUIT . . . . . $47.95 MED221 SOFTTYPE. . . . . .$205.95
ELE2U2 688 ATTACK SUB. . . . . . $57.95 ELE330 TV SPORTS FOOTBALL. . . . $52.95 MED223 THE MUSIC S‘!'UDIO V In o .$102.95
o ELE205 ALTERED BEAST . . . . . . $44.95  ELE33? WEATHER BRIEF . . . . . . $55.95 MICROILLUSIONS
N et ELE208 B.A.T.. . . . -+ - - 3$57.95  ELE334 WEAVER BASEBALL V 1.5 . . $46.95 MWII202 FAERY TALE ADVENTURE. . . $47.95
| ELE209 BATTLEHAWKS 1942. . . . . $52.95 ELE335 WORLD ATLAS . . . . . . . $66.95 ———————— 1
ACC201 BALANCE OF THE PLANET . . $49.95 ELE210 BATTLES OF NAPOLEON . . . $57.95 ELE336 2UG'S SPELL-A-SAURUS. . . $46.95 |ME}>0PROSE
ACC203  BAR GAMES . . . . . . $40.95  ELE213 BLOCK OUT . . . . . . . . $44.95 BROWN & WAGH b
ACC205 CALIFORNIA CHALLENGE . . $51.95 ELE214 BRAIN BLASTER . . . . . . $44.95 BRW201 FONTASY IIT . . . . . . .$110.95 -
ACC206  CONSPIRACY: DEADLOCK FILE $50.95  ELE216 RUDOKAN . . . . . . . . . $52.95  BRW202 MORE FONTS. . . . . . . . $92.95 MIS201 F-15 STRIKE EAGLE II. . . $54.95
ACC208 DAY OF THE VIPER. . . . . $50.95  ELE217 CARTOONERS. . . . . . . . $62.95  BRW203 SOUND BLASTER . . . . . .$316.95 MIS202 F-19 STEALTH FIGHTER. . . $67.95
ACC211  EUROPEAN CHALLENGE. . . . $22.95  ELE218 CENTURION . ... $57.95 MIS203 F-19 STEALTH FIGHTER. . . $68.95
ACC212 EYE OF THE STORM:VIETNAM. $45.95  ELE221 CHAMPIONS OF KRYNN. . . . $52.95 ompu- MIS204 M1 TANK PLATOON . . . . . $68.95
ACC213  GRAND PRIX CIRCUIT. . . . $40.95  ELE225 CURSE OF THE AZURE BONDS. $52.95 Teach HMIS205 MEGATRAVELLER:ZHODANT CON $61.95
ACC214  GUNBOAT: RIVER COMBAT . . $50.95  ELE227 D.R.A.G.O.N. FORCE. . . . $55.95 ! MIS208 RED STORM RISING. . . . . $54.95
ACC216 HARDBALL IT . . . . . . . 8$40.95  ELE228 DEATHBRINGER. . . . . . . $41.95  COT201 ONCE UPON A TIME. . . . . $46.95 MIS209 SID MEIER'S RAILROAD TYC. $64.95
ACC217 HARMONY . . . . - $43.95  ELE229 DELUXE PAINT ANIMATE. . .$142.95  COT202 ONCE UPON A TIME II . . . $45.95  MIS210 SILENT SERVICE IT . . . . $64.95
ACC220 REATWAVE:OFFSHORE RACING. $40.95  ELE230 DELUXE PAINT IT ENHANCED. $139.95 DATAEAST MIS211  STUNT TRACK RACER . . . . $37.95
ACC223 J. NICKLAUS COURSE VOL #2 $20.95  ELE234 DRAGON STRIKE . . . . . . $57.95  DAT202 ABC'S MON NIGHT FOOTBALL. $54.95 MIS212 KEYS TO MARAMON . . . . . $54.95
ACC224 J. NICKLAUS UNLIMIT GOLF $57.95  ELE236 DRAGONS OF FLAME. . . . . $28.95  DAT204 BAD DUDES . . . . . . . . $36.95 MIS213 X-MEN: MADNESS IN MURDER. $39.95
ACC226 J. NICKLAUS GREATEST 18 . $50.95  ELE239 EMPIRE. . . . © -+ . . $52.95  DAT210 CHAMBER G' THE SCI-MUTANT $47.95  MIS250 LAND/SEA/AIR BUNDLE . . . $58.95
ACC228 MEAN 18, ULTIMATE GOLF. . $45.95  ELE200 ESCAPE FROM HELL. . . . . $57.95  DAT212 DRAKKHES. . . . . . . . . $57.95 SPECTRUM AOLOBYTE
ACC229  SEARCH FOR THE KING . . . $57.95  ELE243 F/16 COMBAT PILOT . . . . $52.95  DAT214 NORTH & SOUTH . . . . . . $39.95  SPE201 FACES-TRIS TII . . . . . $30.95
ACC230  STRIKE INTERNATIONAL BOMB $50.95 ~ ELE244 FAMILY CROSSWORD PUZZLES. $44.95 ~ DAT216 ROBO COP. . . . . . . . . $36.95  SPE205 FALCON-AT. . . . $54.95
ACC233  THE DUEL:TEST DRIVE IT. . $45.95  ELE246 FIRE KING . . . . . . . . $46.95  DAT218 SUPER HANG-ON . . . . . . $41.95  SPE206 FLIGAT OF THE INTRUDER . $52.95
ACC237  THE MUSCLE CARS . . . . . $20.95  ELE248 FOOL'S ERRAND . . . . . . $52.95  DAT220 VIGILANTE . . . . . . . . $28.95  SPE207 STUNT DRIVER . . . . . . $46.95
ACC238 THE SUPERCARS . . . . . . $20.95 ELE250 HARPOON . . . . . . . . . $62.95 DAT250 BATMAN. . . . . . $39.95 SPE209 TETRIS . . . . . . . . . $33.95
ADLIB ELE251 RARPOON BATTLE SET #2 . . $33.95 DAT251 BO JACKSON BASEBALL . . . $49.95  SPE212 VETTE!!. . . . . . . . . $45.95
ADL201  COMPUTER MUSIC SYSTEM . .$222.95  ELE252 HARPOON SCENARIO EDITOR . $44.95  pu155c 3 on 3 CHALLENGE. , . . . $49.95 SPE214  WELLTRIS . . . . . . . . $32.95
ADL202 MUSIC SYNTHESIZER CARD. .$164.95  ELE253 HEROES OF THE LANCE . . . $41.95 puocs Loo o PLANET . . . . $49.95
ADL203 VISUAL COMPOSER SOFTWARE $98.95 , ELE256 HUNT FOR RED OCTTOBER . . $35.95 /\
ADL204  VISUAL COMPOSER/MIDI SUPP $41.95  ELE259 INDIANA JONES/LAST CRUSAD $44.95 7wl 2
ADL205 INSTRUMENT MAKER. . . . . $49.95 ELE260 INDIANA JONES/ADVENTURE . $57.95 ) _ "
ADL206 MUSIC PROGRAMMER'S MANUAL $41.95  ELE262 INDIANAPOLIS 500. . . . . $56.95 !ntl'“t L’_{’at‘/‘? :;:;g; ggg :gx‘:gxﬁmsgr:ﬂf??
BETHESDA SOFTWORKS ;’:g:‘; g:g,’g"zguﬁﬁ R :::g; INTRACORP SPI204 CERTIFICATE MAKER. . . . $35.95
BET203 HOCKEY LEACUE SIMULATOR . $43.95  © i ST . INT201 CARDINAL OF THE KREMLIN . $46.95  SPI206 EIGHT-IN-ONE . . . . . . $56.95
BET20u WAYNE GRETZKY HOCKEY. . . $59.95 Etg:; m;mn";cg:;:ggn- ERCh- ‘Zg-;s INT204  FUTURE SPORT. . . . . . . $37.95 SPI208 NEWSROOM PRO . . . . . . $39.95
BBH0 NHe b g o s INT205  MIAMI VICE. ... . . $37.95  SPI209 ONE PERSON OFFICE. . . . $66.95
ELE271 LOOM. . . . . . . . . . . $68.95 INTI(')‘:_OCS&UPEW. MAN OF STEEL . $37.95 SPI2Z11 SPLASH ., . . . . . . . $94.95
ELE272 LOW BLOW. . . . . . . . . $46.95 .9
BRO201 BANK STREET WRITER PLUS . $78.95  pp374 MADDEN FOOTBALL . . | NG T g:;’gg; i e ::9; T/‘ITO
BROZO2 BANNERMANIA . . . . . . . $33.95  EIF276 MAVIS BEACON TEACH TYPING $52.95 INF203 MINES OF TITAN. . . . . . $49.95
BRO203 DRAGNET . . . . . . . . .$152.95  F1F)g1 NIGHT HUNTER. .- . $46.95  Tyrooi SHOTGUN L. . $6s.95 TAI201 ARKANOID . . . . . . . . $17.95
BRO204 JET FIGHTER: THE ;u/)vm g 351.92 ELE283 NUCLEAR WAR . . . . . . . $55.95 KONAMT . TAI202 ARKANOID IT: REVENGE . . $15.95
BRO20S JOAN OF ARC: SIEGE/SWORD. $44.9 ELE285 PCA TOUR GOLF . .. $55.9 LAl 06 TAI204 BUBBLE BOBBLE. . . . . . $15.95
‘BRO206 PRINCE OF PERSIA. . . . . $39.95 ELE286 PIPE DREAN. 4 o 5 :23.9; RCHZOZERTEENRITANIINTION TIRTLESTIL.95 TAI209 OPERATION WOLF . . . . . $15.95
BRO207 FROMPT. . . . . . . . . .$136.95  FLE288 POOL OF RADIANCE. . . . . $52.95 FPINPOINT PUBLISHING TAI212 PUZZNIC. . . . . . . . . $35.95
BRO208 SHUFFLEPUCK CAFE. . . . . $34.95 ELE290 POPULOUS. < .. ..856.95 PINZOL BON APPETIT . . . . .. . $55.95 qu1214 QI%. .. . .. .. ...$15.95
BRO211 SIMCITY . . . - $51.95  ELE293 PUFFY'S SAGA. . . . . . . $46.95  PIN202 MICRO COOKBOOK. . . . . . $46.95  To121S RANBO IIT. . . . . . . . $15.95
BRO214  SINCITY TERRAIN EDITOR. . $21.95 ELE294 PUZZLE GALLERY. . . . . . $46.95 1 TAI2S0 MILITARY ACTION 3 cnu: PAC$42.95
BRO216 SKYCHASE. . . . .. . $36.95 ELE296 SANDS OF FIRE . . . . . . $51.95 ﬁDRIElN TAI251 ARCADE ACTION 3 GAME PAC. $42.95
BRO218 THE NEW PRINT SHOP. . . . $59.95 ELE297 SECOND FRONT. . $70.95 } URISOR WORLD
BRO220 THE NEW PRINT SHOP COMPAN $49.95 ELE298 SECRET OF SILVER al.u)x-:s . $55.95 ORI201 BAD BLOOD . . . . . . . . $51.95 UNIZOT CHAIN OF COMMAND ... .8152.95
BRO221 NEW PRINT SHOP GL PARTY . $34.95  ELE302 SKI OR DIE. . . . . . . . $44.95  ORI202 KNIGHTS OF LEGEND . . . . $51.95 UNI202 AVAGIO PUBLISHING SYS. .$284.95
BRO223 NEW PRINT SHOP GL SAMPLER $34.95  ELE303 STAR SAGA TNO . . . . . . $55.95  ORI203 OMEGA . . . . . . . . . . $51.95 UNI203 NEWSMASTER I1. . . . $83.95
BR0O225 NEW PRINT SHOP GL SCHOOL. $34.95 ELE307 STARFLIGHT IT . . . . . . $56.95 ORI204 SQUADRON. . . < - . $€1.95  DUNI204 PRINTMASTER PLUS V 2.0 . $60.95
BRO226 NEW PRINT SHOP BUSINESS . $34.95 ORI207 ULTIMA TRILOGY (I,1I,III) $61.95 UNI207 ART GALLERY I & II BUNDLES42.95
BRO227 THE PLAYROOM. . . . . . . $44.95 ORI208 ULTIMA V. . . . . . . $61.95 UNI208 ART GAL T & II BUN(DSK 3)3“'95
BRO246 WINGS OF FURY . . . . . . $39.95 ORI209 ULTIMA VI . . . . . . . . $71.95 XOR °
BRO247 WOLFPACK. . . . . . . . . $58.95 | ORIZ50 WING COMMANDER. . . . . . $68.95  XOR201 BASKETBALL CHALLENGE. . . $39.95

40 LANCASTER ST, w.
KITCHENER, ONT. N2H 4S9
PH: (§19) 576-9902

FAX: (519) 576-9028

ORDER TOLL FREE!

Srawrorvx ELECTRONICS SUPPLIES INC) 1-800.265-2658

IMPORTERS § DS TRIBUTOR'S WNOUSTRIAL — COMMERCIAL — EOUCATIONAL SALES § SEAVICE

24




FROM PRICES MARKED BELOW

(MAIL ORDER ONLY)

FIFTH GENERATION
FIFI01 FASTBACK PLUS V 2.1 . . . $175.95
FIF102 FASTBACK PLUS V 2.09 FR . $202.95
FIF150 MACE UTILITIES V 5.0, . . $ 95.95
ABOVE DISK mu"p FIFISI MACE UTILITIES 1990 . . . $143.95
ABOIOL ABOVE DISK V 3.1. . . . .$100.00 I o 2 FIF152 MACE GOLD . . . . . . . . $143.95
ABO102 ABOVE DISK V 4.0. . . . .$100.00 g Lre ’ FIF153 MACE VACCINE. . . . . . . § 95.95
BOR141 TURBO PASCAL MAC V 1.1 .$109.95
A0S 42 TURBO PASCAL TUTOR MAC .$ 76.95 FUNR SOFTWARE
ALDIO7 PAGEMAKER V 3.0 . . . . .$837.95 el VTG “s30illaE FUNTOL ALLWAYS FOR SYMPHONY. . .$146.95
ASHTON-TATE BOR144 PARADOX V 3.0 FRENCH $1,174.95 FUN102 ALLWAYS FOR SYMP V 1.02 .$197.95
AST101 DBASE IV V 1.0 . . -$733.95 BOR14S QUATTRO V 1.0 FRENCH . .$349.95 FUN103 ALLWAYS V 1.2 LOTUS 123 .$186.95
AST103 DBASE IV LAN PACK V 1.0 .$997.95 x e M FUN1O5 P.D. QUEUE. . . . . . . .§ 71.95
AST105 DBASE IV DEVELOPER V1.0$1,247.95 EORI 45 QLATIROE 2 B0 o SRaEE FUNLO6 SIDEWAYS V 3.12 FRENCH. .$ 71.95
BOR147 SIDEKICK V 1.0 FRENCH. .$112.95
AST107 DBASE III BAUS V 1.1. . .$667.95 FUN108 SIDEWAY V 3.2 . . . . . .$119.95
, BOR148 SIDEKICK PLUS V 1.0 FR .$280.95
ASTI11 RAPIDFILE V 1.2 . . . . .$247.95 GENERIC SOFTWARE
BOR149 TURBO C V 1.0 FRENCH . .$210.95 GENERIC SOFTWARE
AST114 FRAMEWORK IIT V 1.0 . . .$664.95 GENTOL 3D DRAFTING . . . . . . .$349.95
e BOR150 TURBO C PRO V 1.0 FREN .$420.95
AST115 FRAMEWORK III V 1.0 LAN .$997.95 A s o0 e S, T
AST116 CONTROL ROOM. . . . . . .5125.95 BOR152 TURBO PASCAL PRO‘V 1.0 5470'95 GUPWGRAMMERS TOOLKIT . .$573.95
AST117 MULTIMATE &4 . . . .$454.95 B brears ; 56 |
ASTI19 MULTIMATE ADVANTAGE II. .$455.95 BOURBAKT
AST121 MULTIMATE ADVANTAGE II.$1,125.95 EQUIOIGRHONDER PLUSIYRZEOLR, - -$ 81.95 IBMIOL CURRENT V 1.0 . . . . . .$402.95
BRIGHTWORKS
AST124 APPLAUSE II V 1.0 . . . .$ 78.95 SRty QUEET 15855 INDIVIDUAL SOFTWARE
AST126 BYLINE V 1.0. . . . . . .$249.95 o rane . W : INDIOT LEARN TO USE DOS. . . . .§ 28.95
AST127 DIAGRAM-MASTER V 5.02 . .$314.95 CESTOT GUICKMAIL PC SINGLE USE $101.95 INDIO2 PRO DOS WITH SMART GUIDE § 46.95
AST128 SIGN-MASTER V 5.11. . . .$230.95 , IND103 TRAINING FOR LOTUS V2.01 $ 65.95
5 o CES102 QUICKMAIL PC 5 USER V2.2$336.95
ASTL29 CHART.HRSR” ©-21 . - Joouas CES104 QUICKMAIL PC 10 USER . .$495.95 IND105 TRAINING FOR WORDPERF 5.1% 73.95
AST130 PRESENTATION PACK V 1.0 .$455.95 Rl BOTNT .~ : INFORMIX
AST132 DBASE IV V 1.0 FRENCH . .$781.95 NGO INFI0O3 SMART 3.1 SPELLCHECKER .$810.95
CENIOL PC TOOLS DELUXE V 6.0. .$140.95
AST135 FRAMEWORK IIT V 1.1 FR. .$664.95 LOTUS DEVELOPMENT
CEN104 COPY II PC DLX OPTION. .$226.95 LOTUS DEVELOPMENT
AST139 TRADING PLACES. . . . . .$ 76.95 CEN10S COPY II PC V 5.0 $ 41.95 LOT103 LOTUS 1-2-3 V 3.0 . .$667.95
AST140 DBASE FILE RECOVERY . . .$ 75.95 W hoo g : LOT107 LOTUS 1-2-3 V 2.2 . . . .$564.95
CHANNELMARK /POWER UP
AST142 DBASE STATS . . . . . . .$334.95 LOT111 LOTUS 1-2-3 V 2.01. . . .$587.95
CHALOl CALENDAR CREATOR PLUS. .$ 61.95
AUTODE £ CHA102 EXPRESS PUBLISHER V 1.1 $144.95 LOT115 SYMPHONY V 2.2. . . . . .$822.95
AUT10L  AUTOSKETCH V 2.0. . . . .$159.95 BRI R LOT119 FREELANCE PLUS V 3.01 . .$537.95
AUT103 AUTODESK ANIMATOR . . . .$399.95 S LOT123 LOTUS AGENDA V 1.01 . . .$429.95
CHRIOT INSTANT RECALL V 1.2 . .$106.95
BANNER BLUE LOT125 LOTUS GRAPHWRITER II. . .$537.95
CLARION SOFTWARE
BANTOT * TAMELYSIREoMel e SO o ° Jo2.95 CLA101 PERSONAL DEVELOPER V 2.0 $188.95 MECA
BAN102 ORG PLUS ADVANCED V 5.0 .$106.95 Loy . : MECTOL CHECKWRITE PLUS . . . . .$ 48.95
CLA102 PRO DEVELOPER V 2.0 . . .$658.95
A MEC102 MANAGING YOUR MONEY V6.0 $231.95
CLEAR SOFTWARE
BARIOL LE MENU . . . . . . . . .$ 67.95 LT TR BoR € L METRO IMAGE
BARLO3 LE MENU NETWORK . . . . .$319.95 CLE102 CLEAR + FOR DBASE . . . .$225.95 METIOL BUSINESS GRAPHICS . . . .$137.95
BLOC DEVELOPMENT - ’ MET103 NEWSLETTER MAKER. . . . .$137.95
BLOL01 FORMTOOL GREATEST HITS. .$ 93.95 MET107 BORDERS & BOXES . . . . .$137.95
BLO103 FORMFTLLER V 2.0. . . . .$145.95 MET109 REPORTMAKER . . . . . . .$137.95
BLO104 CORPORATE LADDER. . . . .$ 82.95 MICROCOM
BLO105 PRINTRITE . . . . . . . .$ 97.95 COAL101 SUPERCALC 5C. . . . . . .$460.95 MIRI01 CARBON COPY PLUS + HOST .$354.95
BLO106 FASTPAK MAIL. o o ob) B2l COALQ2 SUPERCALC 5 LAN PAC V5.0 $460.95 MIR112 RELAY GOLD V 4.0. . . . .$304.95
BLO107 POP DROP PLUS . . . . . .3 97.95 COAL03 SUPERCALC 4 FRENCH V 1.1 $460.95 MIR11S VIREX-PC. . . . . . . . .$124.95
BLO108 DISKETTE MANAGER 3. . . .$ 39.95 COAL04 SUPERPROJECT EXPERT V1.1 $687.95 3
BLO109 DAN BRICKLIN PAGE GARDEN $ 97.95 COA107 SUPERPRO EXPER/2 V 1.1 .§763.95 L
BLOL10 DISK VISION . . . . . . .$ 69.95 COAL08 SUPERPRO PLUS V 3.0 . . .$379.95 Mk e o ’
BLO111 PRINT VISION. .$ 69.95 COAL10 EASYWRITER II SYSTEM . .$379.95 MIC101 BASIC COMPLIER V 7.0. . .$493.95
COAL1l SNAPIN TOOL LOTUS 1-2-3 .$149.95 MIC103 C OPTIMIZING COMPLIER . .$493.95
INTERNATIONAL COA122 ACCPAC BEDFOR V 3.3 . . .$190.95 MIC104 CHART V 3.0 . . . . . . .$370.95
BOR101 TURBO PASCAL V 5.5. . . .$163.95 CONCENTRIC DATA MIC106 EXCEL V 2.1 . . . .$375.95
BOR103 TURBO PASCAL PRO V 5.5. .$270.95 COD101 R & R CLIPPER/FOXBASE . .$ 52.95 MIC108 FLIGHT SIM‘ULATOR V 4, 0, .$ 48.95
BOR105 TURBO C V 2.0 . . . . . .$109.95 COD102 R & R CODE GENERATOR. . .$152.95 MIC110 FORTRAN V 5.0 M5 DOS. . .$493.95
BOR107 TURBO C++ V 1.0 . . . . .$138.95 COD103 R & R REPORT WRITER V 3.0$144.95 MIC111l LEARNING DO V 2.0 . . . .$ 56.95
BOR109 TURBO C++ PRO V 1.0 . . .$234.95 COD104 R & R WORKSHEET REPORT. ,$152.95 MIC113 MACRO ASSEMBLER V 5.1 . .$163.95
BOR111 TURBO DEBUGGER & TOOLS. .$163.95 DATASTORM MIC119 MULTIPLAN V 4.20 0S/2.. .$205.95
BOR113 PARADOX V 3.0 NETWORK. .$913.95 DAT101 PROCOMM. . . . . . . . .$ 48.95 MIC123 PASCAL V 4.0 SUPP 0S/2. .$287.95
BOR114 PARADOX V 3.0. . . . .$1,072.95 DAT102 PROCOMM PLUS. . . . . . .$ 84.95 MIC126 PROJECT V 4.0 NETWORK . .$493.95
BORILS PARADOX 386. . . . . . .$964.95 DCA/CROSSTALK MIC127 WINDOWS TOOLKIT V 2.10. .$493.95
BOR117 PARADOX ENGINE V 1.0 . .$534.95 DCATO1 CROSSTALK MK 4 V 2.0. . .$217.95 MIC128 QUICKBASIC V 4.5. . . . .$ 91.95
BOR118 SIDEKICK FOR P,M.. . . .$217.95 DCA103 CROSSTALK XVI V 3.7 . . .$172.95 MIC130 QUICK C V 2.5 . . . . . .$ 91.95
BOR119 SIDEKICK PLUS, . . . . .$217.95 DCA107 CROSSTALK FOR WINDOWS 3,0$208.95 MIC134 QUICK PASCAL V 1.0. . . .$ 76.95
BOR121 SIDEKICK V 1.5 . . . . .$ 91.95 DELTA TECH MIC137 WINDOWS V 3.0 . . . . . .$138.95
BOR123 REFLEX V 2.0 . . . . . .$270.95 DEL101 DIRECT ACCESS V 5.0 . . .$ 95.95 MIC139 WORD V 5.0 NETWORK READY $299.95
BORI25 QUATTRO V 1.0. . . . . .$141.95 N MIC141 WORD FOR WINDOWS. . . . .$375.95
g DELRINA TECH MIC142 WORKS V 2.0 . . . . . . .$153.95
OO GUSNEY RO Lo o o o FENER DELTOT PERFORM DESIGNER V 2.1 . $277.95
-1 . MIC148 EXCEL V 2.1 FRENCH. . . .$525.95
BOR127 QUATTRO PRO V 1.0 STAT .$319.95 DEL102 . PERFORM/PRO $472.95
s ee e e . MIC150 PROJECT V 3.11 FRENCH . ,$592.95
BOR128 QUATTRO PRO UPGRADE. . ,$149.95 DEL103 PERFORMNFILLER . . . . . '$132.95 Lizcio® ot cae B
BOR130 TURBO BASIC V 1.0. . . .$109.95 QUICK C V 2.0 FRENCH. . .$110.95
BOR131 TURBO BASIC DATABASE . .$109.95 DIGITAL RESEARCH MIC152 QUICKBASIC R 4.5 FRENCH .$110.95
BOR132 TURBO DATABASE TOOLBOX .$109.95 DIR104 GEM DRAW PLUS V 2.0 . . .$284.95 MIC153 WINDOWS V 3.0 FRENCH. . .$177.95
BOR133 TURBO GRAPHIX TOOLBOX. .$109.95 DIGITALK MIC155 WORD V 5.0 FRENCH . . . .$450.95
BOR134 TURBO PASCAL TUTOR V4.0 § 76.95 DIGI06 SMALLTALK/V . . . . . . .$108.95 MIC157 WORKS V 2,0 FRENCH. . . .$184.95
BOR135 TURBO GAMEWORKS V 4.0. .$109.95 DYNAMIC MICROPROCESSOR FORESIGHT RESOURCES
BOR136 TURBO PROLOG V 2.0 . . .$163.95 DYNIOL PCANYWHERE III V 3.1 1A .$107.95 FORTO1 DRAFIX CAD ULTRA V 3.04 .$417.95
BOR137 TURBO PROLOG V 2.0 . . .$163.95 igi%gz ggﬁiii gﬁg ggi :izggws- -:Z;g-gz
BOR138 SPRINT V 1.0 . . . . . .$217.95 m — S .
BOR139 TURBO PROLOG TOOLBOX . .$109.95 T 5 mmorks HOASORHARE)
BOR140 SUPERKEY V 1.16. . . . .$109.95 - FOX104 .FOXBASE + V 2.10 USER . .$334.95
WHY WAIT? CALL ORION ELECTRONICS NOW! 40 LANCASTER ST., W,
o x ELECTRONICS SUPPLIES INC copte O, T
. 1-800-265-2658| /i
INPOATERS § DISTRBUTORS INDUSTRIAL — COMMERCIAL — EDUCATIONAL SALES 3 SERVICE . FAX: 1 7\
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LED ONE-LINE MOVIKG SIGNS
1015ARe s ecsecscss$ 465.00
1015AMRe e csocasse$ 495,00
2010HV.seaecsosse$ 349.00
2010A.cc0scvcsces$ 379.00
2010AResssecceces$ 399.00
2010AMRe s csossess$ 425.00
2015HV.esesessese$ 425.00
2015Acse00ccscces$ 449,00
2015AR. s evs0s0000$ 525.00
2015AMR.scesescss$ 499.00
2010HV.eeesesssse$ 499.00
2020Acsee0sesscse$ 525.00
2020ARcceesosacse$ 595.00
2020AMRe s seecsess$ 625.00
2030AR.es0c0sse00$ 885.00
2030AMRescoseseoss$ 899.00
2040AR:ce0c0cee0e$1095.00
2040AMR. e cs0eses0s$1195.00
4010AMR.cesocoese$ 895,00
4015AMRe eseoeoees$1295,00
4020AMR. s e eseee0s$1595,00

LED TWO-LINE MOVING SIGNS

MOVING SIGN

2"H 15 CHARACTERS.csssss0$ 399.00
4"H 12 BRIGHT CHAR..se00+% 649,00
5"H 12 BRIGHT CHAR:.eee.s$ 699,00
2"H 80 BRIGHT CHAR.......$2450.00
4" DISPL,X 16 CHAR.ceeesoo$ 849,00
4"H X 16 CHAR., COLORs....$1495.00
2"H X 16 CHAR. COLOR.....$ 649.00
2"H DISPL. 10 CHARe.seoeoo$ 349.00
2"H DISPL. 16 CH.COLOR...$ 499.00

RECHARGEABLE BATTERY PACKS

BATTERY :x ANTENNAS xMOVING MESSAGE

DANTONA INDUSTRIES, INC.

LREPLACEMENT BATTERY PACKS FOR CORDLESS PHONE§Q!

*SAME DAY DELIVERY

*COMPLETE CROSS REFERENCE

*NOW ALL YOUR ANTENNA AND BATTERY NEEDS FROM ONE SOURCE!!

*PACKAGED OR BULK

PART NO:3AA

3.6V 00mAh

2 X 1/2800seesccess$14,50
2 X 2/280c0seses0es$16.50
V0080060680500 660G
3%AAccceersssnnesss$l9.95
3LAA+Lessesennnnsse$27.50
3%AADccsesosscensss$l9.95
Mo000006606006 660 660 TNIES
3/170 2 ON lisesess$12,50
SV ONCE e ls sl e R 112550
3/280 2 ON lececess$12.50
3/280 CLesasscessss$13.50
3)/280) ST sl s lehelssels s $LB 250
4AAucuesesesccccesse$l9.95
45AA e eersrccnsnsse$26.50
45AAD, e pseccnessse$26.50
4l66066000000000 00 592650
4NAAssessosccnsesse$24,50
4/280 OFFSETsesesee$16.95
47280 STKseevosssse$16.95
S50 0000600005060 0420 TD
@000 000000000 000829683

PART NOs3%AA

]

3.6V 250mAh

PART ND:4%AAD

4.8V ~ 250mAh

PART NO:4AA |PART NO:SAA |PART NO:6AA
S P e ® e S Y
b:l o - | )
4.8V 500mAh |6V~ 500mAH 7.2V ~ 500mAh
ART NO13%ZAA+I| PART WO:3%AAD [PART RO:oZAX |
TR_\N-W
o 3,6V SOmAh %, 8V 250mAh
PART NO:3N ~ |PART NO:4N  [PART NO:4NAA

3.6V 150mAh

€T

oC
448V 150mAh }4.8V 150mAh

PART N0$3/280

PART NO:3/280

PART NO:3/280 [PART KO:2X1/

fz0p  STK (37) CL ., 280
- Y —" D
= 9@ S e
3.6V 280mAh | 3,6V 280mAh| 3,6V 280mAh {3, 6V 280mAh.
PART NO:4/ | PART NO: PART NO:4/ | PART NO: PART NO:
~, 280 2X @ 280 3/17L 3/1
STR 1 e DD, 2Nl
N = - N N
4.8V 280mAh} 4.8V 280mA 4.8V280m«Ah 3.6V17 3.6V 170mAb

2-1015AMRecsosees$ 849,00
2-1030AMRecoesese$1275,00
2-2010AMReccesess$ 675,00
2-2020AMRe s s o000+ $1095.00
2~2030AMR. s s 0000+ $1550.00
2-2040AMR. 000000 +$1995.00
2-4010AMRes s o000 +$1999.00
2-4020AMR. s o v e e0+$3395.00
2~4030AMR, ¢ e s 0 o+ « $4495,00
2-4040AMR. e 0 e 00 $5995.00

PHON-1sesoeeesse$11.95
PHON=5.0c00000s+$11.95
PHON=64c0000esee$ 9.95
PHON=7c 0000005008 9.95
PHON-94¢essseccee$ 9.95
PHON~-10ceeeessse$ 9.95
PHON~1lse00e0eee$11,95
PHON=-1440s0000s00% 9.95
PHON‘IS...-.....$ 9.95
PHON-16c0s00ssse$ 9.95 ﬂ

PHON—17.........$ 9.95
PHON-184¢0s0000se$:9.95
PHON-19¢cse00ees$ 9,95
PHON=20.¢s0s000e$ 9.95
PHON-21ese00s00e$317.50
PHON-224050000s0$14,50
PHON-23¢0000000:$12.50
PHON‘Z&...--....$12-50
PHON-25¢00000000$12,50
PHON-26¢000u0a0.312.50

o ==

BFOATIAS § D/STRBUTORS

A BUSINESS WITH NO SIGN
IS A SIGN OF NO BUSINESS

'CORDLESS PHONE AND SCANNER
REPLACEMENT ANTENNAS

MULTIVISION
SYSTEM OF

MOVING MESSAGE

.,

MM-2-2030

MM-2.2030

MM-2020

Chroryx ELECTRONICS SUPPLIES INC

INCUSTRIAL — COMMERCIAL — EDUCATIONAL
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TODAY'S

SALES § SemviCE

>

mology to annource, your special sale or product, bighlight
exbibits, or promote your wnique program or service.”

| ELECTRONIC MOVING SIGNS |

ASK

AND PRICELIST

BM015 (1.2 x 1057} (Ix41.504)

MOT ION MOT [VAT)ON
COMPUTER MOVING MESSAGE

"Use the latest
your trade

MR-2010 {2°X18°) (SxAHH)

FOR A CATALOG

MML215 (1" X277 (Sxé5(M)
MK-2020 {2°x34') (Sx¥10H)
MM-2030 (2% $4°} [$x137CK)

NR-2040 (2°x71°) {Sx 188

MM-2-2010 (12x440} (475" x18°)

229020 {12x31(W) (475" x3°)

2:2000 {(}1x13100) (8757384}

M-2-2040 (12X 18206} (475 x72°)

CRST., W,

0 LANCAS'
KITCHENER, ONT. N2H 499

PH: (519) 576-9902
FAX: (519) 576-9028




CCTV COMPUTER CABLExCERESIST

COAX SHIELDED CABLES .

5175 RGL741 957 COPPERSHIELDeessssssss$ +52/ft  RIBBON CABLE ‘PER 100* PER FooT LAYOUT MATERIALS

5008 RG81 FOAM BRAIPED COPPER SHIELD..$1.05/ft 10 COND -ASG-28-10 $35.00 $ .55 MYLAR LAYOUT FILM .

5918 RG61 FOIL/ALUMNs SHIELD:esssesses$ o43/ft 14 COND AWG-28-14  $46.00 $ .65 Pkg 2 & GRID SHEET

5111 RG11l COPPER SHIELDssssesssssossss$lel6/ft 20 COND AWG-28-20 . $57.00 $ .80 8% X 11 #22-290,..% 3.95
5810 RG58 COPPER SHIELDesessssssssssss$ +36/ft 40 COND AWG-28-40 $75.00 $ .99 34.X 44 #22-292,.,.%$14.95
5910 RG59 COPPER BRAID SHIELDeesssssse$‘e39/ft 50 COND AWG-28-50 $119.00 $1.49 DRAFTING TAPE

5920 RG59 FOIL/ALUMN. BRAID SHIELD....$ .39/ft 60 COND AWG-28-60 $149,00  $1.79 . #21-001 ,015"....$ 2.95
6201 RG62 67% SHIELDED:esesossnsosnsssd 242/ft 121002 0207, . et 2,95

6202 RG62 95% SHIELDEDsssescssosssssssd +48/ft " , ), o : == #21-003 .031"¢e.0$ 2.95
MULTI CONDUCTOR SHIELDED/UNSHIELDED CABLES C E R E S‘ l S :r #21-004 040", .00% 2.95
-y o N & SN W N ol -

52-1961 1COND. SHIELDED AUDIOsseeesss$ +29/ft #21-005 +062"¢ses$ 2,95

92-515  2COND. SHIELDED SOLIDsscssess$2,75/ft #21-006 080", ss0$ 2.95
2214 B e ED BrRANDND. . ... § .32/Ft DRY TRANSFER GRAPHICS #21-008 .100"....$ 2.95
7252 2COND. SHIELDED AUDIO:sesesee$ +29/ft o S zgi-mlw }25: 2,95
9182 2COND. 188Usesssssssessssssesd o41/ft il e Thickness =010 .156™....% 2.95
92236  2COND. SHIELD 16gUsesscsssess$ o77/fL °“'““"i‘ L PRECISTON KNIFE
92238 2COND. SHIELD 14gUeessossesss$ls05/ft T 015" KNIFE #12-010.¢000% 4,95
2252 TWISTED PAIR 248Usescsscesces$ o44/fL ' " — el 5 BLADES #12-012..% 3.49
9224 4COND. UNSHIELDED 22gUsssssss$ «37/ft 020" LARGE SELECTION OF PCB
6804 4COND, SHIELDEDeosessssssesss$ o35/ft — i SINGLE & DOUBLE SIDED
9225 5COND, UNSHIELDED 22gUcesssss$ o42/ft r
9226 6COND. UNSHIELDED 24gUsesssss$ o49/fL LU - 031 CERESIST
6806 6COND. SHIELDED 248Ucscesssss$ o43/fL CEEFTTITLEEETL . Z DUAL IN LINE PADS...$ 2.47 -
. 6807 7COND. SHIELDED 24gUececsssese$ o47/fT T - 040 — CIRCULAR PADSe.csess$ 2447
6808 8COND. SHIELDED 248Ussssccsss$ o54/fL i — ASSORTMENT PACK
6809 9COND., SHIELDED 24gUssssessss$ o59/ft - 062 SP-34ssssccsscccced 6:97
6810 10COND, SHIELDED 24gUssssssss$ +64/ft | ppunnooosaasces S250 0000000900000 GET
6812 12COND. SHIELDED 24gUcsssssss$ «76/ft + = 080" SI2=38066000000800005 202
6815 15COND, SHIELDED 248Ucessssse$ «89/ft B B350 00063000000 0000 204
6820 20COND, SHIELDED 248Uscecsses$l.16/ft ooooooo mm 100" — 90° ELBOWSeesosessse$ 2447
6825 25COND. SHIELDED 24gUecccesss$lets3/ft — 30°-40°-60°" ELBOWS..$ 2.47
5825 25COND, DOUBLE SHIELD 24gu...$2.18/ft B 125 ~ EDGE CONNECTORSeesss$ 2+47
5806 6COND. DOUBLE SHIELD 24gu....$ .84/-ft ololololoxolololololowlolol - DONUT PADS
2263 3PAIRS SHIELDED 248Usssssssss$ «80/ft o . B 56 TRANSISTOR TRIANG.$ 2.47
1724 4PATRS SHIELDED 228Usecsssess$ «73/ft ANANNNNNINN — ALPHANUMERICS:eossoss$ 2.47
1732 12PAIRS SHIELDED 228Uccssssss$le79/ft SET OF 3eeecccccce$ 6497
! 13PAIRS SHIELDED 248Ussssesss$ls59/ft Nﬂﬂﬂﬂﬂﬂ = ~ ELECTRONIC SYMBOLS..$ 2.47
9167 7COND, SHIELDED 16gUsessecsss$1.79/ft — ) =
9228 8COND, UNSHIELDED 22gu.sssses$ 61/t | glojojololojolo : A S, gi =
6515 15COND. SHIELDED 18guU.ssssess$le81/ft b @- e
0660 ANTENNA FLAT WIREeesessocasss$ +30/ft + + b — i /- T =
5992 PRECISION RG59¢0seceeesssssss$le2?/fL —-— (' TRRRRNNE
ojojolojolololo =8 (‘ _
5505 DUAL RG59¢ccoocsssccsssasesss$ +98/ft lolololololol — {"!" fﬁ fr','.
5500 TWIN AX 100 OHM DATA CABLE...$ .99/ft S T g )
2205 ROTOR WIRE SWIRE ROUND.......$ .31/ft | g|g|o]o]e]o[o|o CERESIST %0 40" 60° ELBO i
1 11 (- + + + o+ RN SRS ‘s, o;éoj; N
s &% | RE=S
W Y le EduK't - | ololols|slololo | | jo 0 0 o 886880088
%% st O ] : g e Ale] Jogesoses
1'% %ge®  ee® p : T
2l ‘ DC CAMEHA AUTO SWITCHERS

CAMERA VIDEO VIDEO CAMERA [N ISl

INSTALLATION FACILE

® 120 VOLY AC ET RAPIDE M®LIFIER 0.8 vp-p to }.4vp-p

COPMECTORS/CONECTELMS: F Type

* 120 VOLT AC

o INSTALLATION FACILE SNFASTRANOREASY 'xAns‘;n’;.N&'xeAoS: PIK - 200 - 2 - 2 ENTREES/INPUTS -  § 169,00
ET RAPIOE INSTALLATION T PIN - 200 - 4 - 4 ENTREES/INPUTS -  § 219.00
PIH - 200 -~ 6 - 6 ENTREES/INPUTS - $ 269.00
* LENTILLE 8mm # OPTIONAL Bam AVEC/WITH PIN - 200 - 8 - & ENTREES/INPUTS -  § 319.00
OPYIONNELLE :z:ﬁ:’::e RERS BETA AND VHS VIDEO PIM - 200 - 12 - 12 ENTREES/INPUTS -  § 369.00
* m:}:;ﬂ;:r:\l;c’ VHS $ 299.00 o COMPATIBLE WITH VHS 3299-00 BALAYEUR INTERIEUR o INDOOR SCANNER
OR BEYA VIOEQ SYSTEMS LENTILLE IRCLUS

LENS INCLUDED

LENS INCLUDED

s% SIM A AV MM (o] A - o L 2] ANGLE OE BALAYAGE /
IMILYI CAMER IDEC / DUMMY VIDEO CAMER $79.00 ROFATION ANGLE: 355"
VITESSE DE BALAYAGE /
ENCEINTE INTERTEUR INDOOR HOUSING || ENCEINTE EATERTEUR OUTDOOR HOUSING : BANSSEEED-JE /RS aCE
ot Kesc A POIDS MAXIMUM /

1 oo LEG MAXIMUM LOAD: 7 Kgs.
DIMENSIONS : 125 (W)x100(H)x400(D)}mm DIMENSIONS: 185 (W) x144(H) x540(D)mm L D) E B a0 E 93
CONSTRUCTION: ACIER INOXYOABLE CONSTRUCTION:ACIER ~ ANTI-ROUILLE - w0t i3] o= 90 i POIOS/WEIGHT :

STAINLESS STEEL SYEEL - RUSY-PROOF ENAMEL FINISH MAX 1AM 10D} & [ wanirare L0e0: o 2.10 Kgs.
POTOS/WEIGHT: 6.4 Xga. L% l o)xsy
POTOS/WEIGHT: 1.3 Kgs. ..
EQUIPED WITH BLOWER & HEATER PIND305
s PIH-5001 PIH-5002 ALUMINGM s
PIH-5005 99 00 e 349 29 95
$ . L eag AC 155V 50/60Hz

WALY WAIT? CALL ORsON ELECTRONICS NOW! 40 LANCASTER ST., W.
ORDER TOLL FREE! KITCHENER, ONT. N2H 4S9

/. 5'265 PH: (519) 576-9902

FAX: (519) 57¢-9028
——

SO N-% ELECTRONICS SUPPLIES INC

SPORTEAS § DS TRIBUTORS INDUSTRIAL — COMMERCIAL — EDUCATIONAL SALES & SEAVICE
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PLCC (CHIP CARRIER)
44 PINeeeoo$1.49
68 PINysoso$2.49
84 PIN.ooso$3.45

SEMI CONDUCTORS

stor
36 PINeeooo$l.49
62 PINeeess$1s95
98 PINieoss$2.75

-

WE CARRY A VERY EXTENSIVE LINE OF SEMI CONDUCTORS
INCLUDING THE "HARD TO FIND ONES".

OR SEND YOUR LIST TO US FOR °QUOTES’.
HERE ARE A FEW OF THE MANY TYPES WE CARRY:

TTL: 74XX;
CM0S: 40XX;

ANALOG SWITCHES; ETC.
MICROPROCESSORS SERIES:

MEMORIES:

EPROMS; EEPROMS;
DeR.: 44163 4464;
S.Re: 21143 2016;
EPR.: 2708; 2516;

272865 27512; 271000;

44256; 4116; 4164;
2116; 6264; 622563
2716; 2532; 2564; 2764; 27128;

LS; S; AS; ALS; FAST;

74HCXX; 74HCTXX; 74CXX;

LINEARS: OP AMP; INTERFACE; COMPARATORS;
VOLTAGE REGULATORS; SPECIAL FUNCTION;
6500; 6800; 68000; 8000; Z80;

DYNAMIC RAMS; STATIC RAMS; PAL; BIPOLAR PROMS;

% CALL US FOR THE BEST PRICE ON MEMORIES *

PAL, PROM AND EPROM PROGRAMMING AVAILABLE

TRANSISTORS: SIGNAL; POWER; SWITCHING; DARLINGTON;

FET; MOSFET; SCR; TRIACS; ETC.;
THE FOLLOWING ARE THE PREFIXES OF THE HUGE SELECTION
OF JAPANESE, EUROPEAN AND US TYPES WE CARRY:

2N; 2SA; 2SB; 2SC; 2SD; STK; AN; HA;
AC; BU; BC; BA; SG; STK; M; MB; TBA;

VOLTAGE REGULATORS FIXED OR ADJUSTABLE

u

MINI JUMPER
4, 5MMeesse$ +25
6MMecesees$ 425

PLEASE CALL

MINI
JUMPER

CARD EDGE

CARD EDGE (CRIMP)

41256; 41000;

LA; TA; UPC; AD;
TDA; PLL; DM; DA;

10 PINesess$1.09
14 PINoesoes$1.19
16 PINeooss$1e45
20 PINessss$1.45
26 PINeesse$1.75
34 PIN.soss$l.75
40 PINesoso$1.95
50 PINeesso$2.45

FLAT TYPE CABLE
DB9Pecesee$le75
DB9Ssecess$1.95
DB15P...s.$1.85
DB15Seesss51.99
DB25Pecese$2.25
DB25S.ss00$2.49
DB37Peeese$3.25
DB37Seees+$3.89

- HOOD

HOODS

PLASTIC HOOD

9 PINeess$ 75
15 PIN«ess$ +85
23 PINesoo$ .95
25 PINseso$ .95
37 PIN..+.$1.29
METAL HOOD

9 PIN....$1.45

15 PINsess$1.75
25 PINass.$1.95

ZINE PLATED HOOD

9 PIN.soo$ .95
15 PINesss$1.05
23 PINeess$1.29
25 PIN..o.$1.09
37 PIN.ooo$1.49

SOLDER TYPE

DIODE: SIGNAL; SWITCHING; FAST RECOVERY RECTIFIER; TUNING;
ZENER (4W; 1W; 5W; ALL VOLTAGES); BRIDGE RECTIFIER;
POWER RECTIFIER; SCHOTTKY RECTIFIERS;

OPTO ELECTRONICS

LED DISPLAYS: RED;
CAPACITORS: MYLAR;

RF CHOKES: mH; MH; H;
TUBES: THOUSANDS IN STOCK
LAMPS: BEST SELECTION

CRYSTALS: MOST VALUES & SIZES
SPEAKERS: PHILIPS; PIEZO; MID;
CROSSOVERS: 20W TO 200W, 24DB

TOOLS: ASK FOR A CATALOG

DATA BOOKS: TTL; LEANER; CMOS;

PANEL METERS: AMPS; VOLTS; AC;
AUDIO PLUGS, CABLES & CONNECTORS: EVERY TYPE

OPTO COUPLERS: TRANSISTOR; DARLINGTON; SCR; TRIAC; OPTO INTERUPTER;
ORANGE; .27; .3; +4; .56; .8; FND; MAN; TIL; DL;

CERAMIC; TANTALIUM; SILVER MICA; ETC;
COMPUTER GRADE CAP: HUGE SELECTION
RESISTORS: ALL VALUES FROM 1/8W TO 25W

_HI; HORNS; WOOFERS;

ETC;

DC;

IMPOARTIAS § D/S TRBUTORS

PRINTED CIRCUIT BOARD AIDS: DRY TRANSFERS; ETCHING; MIKES;
AMPLIFIERS; VIDEO SWITCHES;

CABLES: RIBBON; MULTI CONDUCTOR; TWISTED PAIR; ETIC;

SIS N4 ELECTRONICS SUPPLIES INC

WOUSTRIAL - COMUMERCIL ~ EDUCATIONAL

LED'S: RED/GREEN/AMBER/YELLOW/FLASHING, T1l; T-1 3/4 LED HARDWARE
INFRARED: DETECTOR/EMITTING PHOTO DIODE;

R

S—

57 SERIES CONNECTORS

57 SERIES CONNECTORS

PINsooo$

SOLDER TYPE
CENT
CENT
CENT
CENT
CENT
CENT
CENT
CENT

14Pssess$1.89
14S¢00s0$1.99
24Pesvee$2.45
245, 4044%$2.95
36Poooon$1.75
368s0000$2.45
50Peesse$3.25
50S.s000$3.89

SOCKET

.10
«16
.19
« 24
.29
«32

PINeooo$
PINsoso$
PINeoso$
PINeeoo$
PINeseo$
PINeooo$
PINesoo$

T JE——

LOVD

N TR

D-SUB CONNECTORS|

FLAT CABLE TYPE SOLDER TYPE

ST CF I TR

SOLDER TYPE

DB9P.ves..$ .90
DB9Seceeee$ .99
DB15P. ..+ .$1.09
DB15S.....$1.29
DB19P.s.s.$1.49
DB19S.....$1.59
DB23P....+$1.69
DB23S.....$1.89
DB25P.....$1.09
DB25S..44.$1.29
DB37Pse...$1.89
DB37S.444.$1,99
DB50P.....$2.49
DB50S.....$2.95

P.C.B. RIGHT

ANGLE TYPE

P.C.B. RIGHT
ANGLE TYPE

DB9P.+.0ss$1.09
DB9S.ssess$1la29
DB15P.....$1.35
DB15Ss 4.0 051449
DB25P.4...$1.49
DB25Sessss$1469
DB37Pus.s.$1.89
DB37S...4.$1.95

IDC SOCKET

o

Rete o )

IDC SOCKET

10 PINesaswo$ 299
14 PINeeeoss$1.09
16 PINesesos$1.19
20 PIN....-$1.29
24 PINeoooo$lo49

26 PINeooso$le49

SALES & SEAVRE

28

1-8

:’;ilﬂi:T‘;i! -
00-265-2658

30 PINesooo$le75
34 PINeesoo$1s75
40 PINeosoo$1.85
50 PINesoeo$le95
60 PINusoes$2.25
PINeeoss$2.75
CIREETE
KITCHENER, ONT. N2W 438
PH: (519) 578-9902
FAX: (519) 576-9028




I\EEF!CJESCJLJSi

PRECISION CLEANING AGENTS

& SOLVENTS
ELECTRO-WASH DEGREASER 240z.$12.75
E-SERIES TF PLUS 24 0Z.esese$17.55
FORMULA III DEGREASER.220z,.$10.35
CIRCUIT REFRIGERANTS
E-SERIES FREEZ-IT 12 0z, esss$ 9.50
CONTACT CLEANERS
KONTACT CLEAN 240Z ecooccesse$l2.75
KONTACT RESTORER 16 0Zesooss$ 8:95
COMPRESSED GAS DUSTERS
E-SERIES ULTRAJET 12 0z.eses$ 9.95
E-SERIES 70 PSI 12 0Zeesssee$ 9.95
TUNER CLEANERS & DEGREASERS
TUN‘O-”ASH.ZQ 62..----..--..$12.75
TUN-O-WASH 4 PACK 4/240Z e e+$47.90
TUN-O-POWER 8 OZeoses sosssceed 8495
TUNER RENU 16 0Zeeoscossosse$ 7495
ACCESSORY PRODUCTS
VIDEO RENU 1 OZecesscososccs$ 4450
VIDEO RENU 24 0Zeecsvscssoess$l5.95
NON SLIP 2 0Ze sescosscscsnes$ 5475
ALIGNMENT TOOL KIT.ceceoesecse$ 9495
FLUX REMOVERS
E-SERIES FLUX-OFF PLUS 20oz. $12.35
FLUX-OFF (NON-REACTIVE) 240z $15.75

Chemtronics

PRINTED CIRCUIT KITS

KITS

PCS TOTAL STARTER KIT #22-309.....$64.95

DELUXE POSITIVE METHOD

PRINTED CIRUIT KIT #22-312.000004$69.95
POSITIVE METHOD PRINTED

CIRCUIT KIT #22-310cscccscesssces$34.95
PRINTED CIRUIT KIT FOR

SIMPLE CIRCUITS #22-29640000s0004$23.95
IMMERSION ELECTROLESS

TIN PLATING KIT #22-314.. seeee$21.95
POSITIVE ART KIT #21-687.cc000s000$26.95
SMALL PRINTED CIRCUIT REPAIR #682 $27.95
MASTER PRINTED CIRCUT REPAIR #683 $57.95

PRINTED CIRCUIT MATERIALS

ETCHING MATERIALS
PCS POSITIVE ACTING ETCH RESIST SENSIT
2.680z AEROSOL #22-074s.0000$15.95
1loz AEROSOL #22-077.cecses¢$37.50
POSITIVE TYPE DEVELOPER CONCENTRATE
2 f1 0z #22-2254c000c000cece$ 5445
6 fl 0z #22-226ce00scsssssss$ 795
TYPE D NEGATIVE ACTING ETCR RESIST SENS
6 0z AEROSOL #22-580¢c0se0e¢$321e95
16 fl oz #22-591seesscsseses$22.50
1 gale #22-597ccccccsscsecss$69.95
PHOTO SENSITIVE REVERSING FILM
(10" X 12")pkg 1 #22-370eees$ 8495
REVERSING FILM DEVELOPER
6 oz #22'210.-..............$ 7.95
16 0z #22-2124c00s00ssss0000$12.95
DEVELOPING PADS
(4" X 4")pkg 10 #22~214.00ee$ 2.95
PC BOARD ETCHING SOLUTION
6 fl 0z #22-23740eesccsescse$ 4495
32 fl 0z #22~238cseesscssces$ 7495
1 gale #22-239%cceccscsccsss$l7.50
ETCH RESIST LAQUER
% 0Z #22-244................$ 4.95
ETCH RESIST PENS
1/32" ##22-2200cc0ccccscccsse$ 295
1/64" #22-2224400000s0sesese$ 3:49
STRIPPING SOLUTION
2 oz #22-240.......oooooooto$ 2,95
TIN PLATING SOLUTION
6 fl 0z #22~228cccecccsssssed 7249

10-600 SILI-SPRAY 60Ziesscssss$ 6.95
10-620 FREON TF SOLVENT 160z..$ 9.50
10-634 JIF ACTION 60Zecscccscs$ 4,49
10-636 JIF ACTION 160Zescscsse$ 5.75
10-700 FORMULA 70 120Zsscscscs$ 5075
10-900 TUNER BATH 80Zsesesscee$ 6.75
10-901 TUNER BATH 160Zescecsce$ 9.50
10-903 BIG BATH 240Zecosscssss$l0.95
10-916 LUBE-OIL 50Zcsescscscse$ 4,49
10-1906 DE-0X-ID 50z AEROSOL..+$ 6445
10-1507 ISOPROPIL ALCOHOL..eose$ 5.95
10-7021 SF CONTACT KLEEN 120z..$ 6.75
10-7027 SF CONTACT KLEEN 180z..$ 7.95
10-7031 CONTACT KLEEN NRF l40z.$77.75
10-7037 CONTACT KLEEN NRF 220z.$ 8.95
10-7100 SF FREON TF 140Zecccsce$ 7.45
10-7107 SF FREON TF 220Zecesscce$ 9.95
10-7180 STATIC NULL 140Zecescse$ 8.50
10-7187 STATIC NULL 220Zesscess$11.75
10-7507  FLUX REMOVER MOD l40z..$ 7.75
10-7511 FLUX REMOVER MOD 220z..$ 9.95
10-7517 FLUX REMOVER HI 120Ze.e$ 7.45
10-7521 FLUX REMOVER HI 180Ze¢..$ 9.75
10-7666 SF SPRAY KLEEN 120Zeese$ 6.75
10-7669 SF CONTACT KLEEN 180z..$ 8.75
10-8410 FREEZE MIST 'OZONE SAFE.$ 7.50
10-8475 CLEAN SWEEP OZONE SAFE.$ 7.50
10-8665 ACRYLIC PLASTIC 110z...$ 7.50
10-8666 SPRAY KLEEN 60Zecocscse$ 4075
10-8666~16 SPRAY KLEEN 160Zecsscse$ 8450
10-8669 DRY-KLEEN 160Zeesccscse$ 7.75
10-8682 RELAY~KLEEN 60Zeccssecse$ 6.45
10-8682-16 RELAY-KLEEN 160Zcccesse$ 950
10-8888 SPRA-LUBE 80Zessesssscs$ 7425
10~9082 GLASS CLEANER 140Z¢esss$ 5.45
22-270 FLUX REMOVER 160Zscsese$ 9.50

S +X ELECTRONICS suppuss INC]

SFOATERS § OIS TRGUTORS

PHILIPS [
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PHILIPS ECG CHEMICALS

WOUSTRIAL = COMMERCIAL — EDUCATIONAL

g PH100-14

PH100-20
PH110-15
PH200-24
PH300-24
PH400-8
PH400-24
PH500-16
PH600-24
PH700-24
PH800-8
PH800-24
PH900-8
PH900-16
PH1000-11

f PH1100-14

PH1200~-16
PH1400-24
PH1500-11
PH1600-24

(X2 PH1700~16
PH1800-14

CIRCUIT REFRIGERANT 14 0z...$ 5.95
CIRCUIT REFRIGERANT 20 0Z..e$ 6.95
CIRC REFRIG ANTI-STATIC 150z$ 5.75
ELECTR DEGREASER/WASH 240z..$ 8.95
ALL-PURPOSE DEGR/WASH 240z..$10.69
CONTACT CLEANER .8 0Zeeoscsse$ 4,95
CONTACT CLEANER 24 0Zescssas$ 9.95
CONTACT CLEANER W/LUBE 1l60z.$ 7.50
HEAVY-DUTY FLUX REMOVER 240z$ 9.75
ALL-PURP FLUX REMOVER 24 o0z,$12.00
TUNER CLEANER/WASH 8 0Zeesse$ 6.95
TUNER CLEANER/WASH 24 0Zeeeo$ 8.95
TUNER CLEANER LUBRICANT 8o0z.$ 4.50
TUNER CLEANER/LUBRICANT 160z$ 4.95
ALL-PURPOSE LUBRICANT 11 o0z.$ 5.95
JET AIR CLEANER 14 OZesssess$ 6495
ALL-PURPOSE CLEAN SOL. l60z.$% 9.95
HEAVY-DUTY CLEAN SOL. 24 oz.$ 8.95
CONFORMAL COATING 1l 0Zeeese$17,62
TAPE HEAD/DISK CLEANER 240z.$10.95
COMPUTER ANTI-STATIC SP 160z$ 8.45
COMPUTER GLASS CLEANER 1l40z.$ 7.95
0 LANCASTER ST, w.
KITCHENER, O'ﬂ N2H 430
PH: (519) 576-9902
FAX:
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IMPORTERS 8 DIS TRIBUYMS

HIGH COMPLIANCE WOOFERS FULL RANGE LOUDSPEAKERS

POLYPROPYLENE WOOFER

PPW101
PPW102
PPW103
PPW104
PPW105

PF101
10" 300Zeepesssss$ 58,95 PFl02
12" 400Zssseacees$ 86,95 PF103
15" 400Zeescosesa$l06.95 PFLO&4
8" 200Zececssesse$ 46.95 PFLO05
6" 200Zecssssssse$ 36,95 PF1O6

POLY SUB WOOFERS

PSW101
PSW102
PSW103
PSW104

10"
12"
8
6"

.PAPER CONE WOOFERS

PW101
PW102
PW103
PW104
PW105
PW106
PW107
PW108
PW109

10*
10"
12"
12
15"
15"
15"
8"

W\ PIONEER

REINFORCEMENT / M.I.

DUAL V/COIL..$ 64.95
DUAL V/COIL..$ 82.95 :gzig;
DUAL V/COIL...$ 52,95 Ao 02
DUAL V/COIL...$ 37.95 o7
ADW105
200Zssscnsssa$ 47,95 ADW106
300Zeeseencen$ 56,95 ADW1O7
200Zeesaseesn$ 62,95 ADW1O8
3002.-.-.--.-|$ 73.95 ADW109
200Zesssasaan$ 8l.95 ADW110
300Zeesessaen$ 92,95 ADWI1L
400Zesseessen$ 99.95 ADWI12
110Zeeeeeaseon$ 30,95  ADWIL3
8" 200Zssssseessn$ 39.95 ADW1L4
ADW115
ADW116
ADW117
ADW118

“ PR101 15" 500z 200/400W..e0ee$ 95.95
%PR102 18" 500z 200/400W.eeee+$122.95
PASSIVE RADIATORS

PPRlol 12"...............“l..$ 21.95
PPR102 10"ccecscsscescscssscece$ 16,95
PPR103 8"sssssesccsccsescssces$ 12.95

HIGH FIDELITY TWEETERS &

PT101 1" DOME NEW/FERROsesoee$ 20.95
PT102 3/4" SOFT DOMEeesseosse$ 17.95
. PT103 3.5" HORNeseosooosssosed 16495
PT104 SAME SILVER TRIMeccooos$ 16.95
PT105 RIBBON TWEETERseoosccee$ 23.95
PT106 SAME SILVER TRIMecesess$ 24,95
PT107 2 1/2" HORNeceovasssaoe$ 14,95
PT108 1" DOME BLK TRIMeceooaso$ 17.95
PT109 1" DOME FOAM TRIM.ceeoe$ 18,95
PT110 1" POLY DOME.seccocecsee$ 8.95
PT111 AUTO DOME.ccesocccccceed 7.95
PT112 PHENOLIC RINGeosesossee$ 13,95
PT113 2.5" 40W @ 2K FERROseee$ 5.95
PT114 3" 40W @ 2K FERROseeese$ 64,95
PT115 2,5" 40W @ 2K FERROeeoe$ 7.95
PT116 SAME/PLASTIC FRMeceoose$ 5.95
PM101 1.5" DOME FERROesooeaes$ 30.95
PM102 4.5" W/POT COVER.eeeoos$ 25.95
PM103 445" HEAVY DUTYeecoeaeae$ 27.95
PM104 5' MID 700-5KHZesecesee$ 13,95
PM105 4" MID 700~5KHZ.es0e0eee$ 11.95
PM106 5 MID 25c/s e e sesslesialessdnl6s95
PM107 4" MID 48ccceccsscsassed 8.95

SFORTIAS § O/ TREUTORS

PHILIPS

445" 50-15K.20W...$
8" 100z BGND MUS..$
8" W/25/70V-TRNS..$
12*" W/WHIZZEReoaso$
8" W/WHIZZEReoosoo$
3.5" REP 60Zecsnss$

4"
4"
5"
5"
8"
8"
8"
8"
8"
8"
10"
10"
12"
12"
12"
1%
15"
1

30W
30W
10w
10w
40W
50W
60W
60W
60W

40hMesesse$
80hMeesoso$
40hMecesse
80hMeeosss$
801’1.m...-..$
80hMesssss$
60hMeescss$
80hMeseses$
80h.m.H1011$

FLAT DI. 8ohm.$
80W 80hmMesess$
80W 8ohmeWees$
100W 80hMeses$
100W 8ohm.W..$

18.95
24.95
31.95
65.95
40.95
10.95

4IGH COMPLIANCE WOOFERS

25.95

‘25,95

13.95
13.95
17.95
39.95
36.95
44,95
44,95
46.95
59.95
59.95
80.95
80.95

100W 8ohmasse$131.95
60W 8ohmeeese$ 57.95
80W 8ohmesess$ 89.95
80W 8ohm.Weeso$ 89,95

TSN ELECTRONICS SUPPLIES INC

WOUSTRIAL ~ COMMERCIAL ~ EDUCATIONAL
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Superior LOUDSPEAKER SOURCE
) PHILIPS DeForest

HIGH FIDELITY TWEETERS

ADT101
ADT102
ADT103
ADT104
ADT105
ADT106
ADT107
ADT108
ADT109
ADT110
ADT111
ADT112
ADT113
ADT114
ADT115
ADT116

DOME TEXTILE 1.5K-20KHz..$14.95
DOME POLY 1.5K~20KHZase0s$13.95
DOME TEXTILE 1.5K-22KHz..$15.95
DOME TEXTILE 1.5K-21KHz..$18.95
DOME TEXTILE 1.5K-21KHz..$18.95
DOME POLY 1.5K=21KHZesoeeoe$17.95
v DOME POLY (RD)ecosssoe$ 7.95
%" DOME POLY (SQ)eccsccsse$ 7495
DOME TEXTILE 3.3K-20KHz..$12.95
DOME POLY 3.3K~20KHZe«0s.0$12.95
DOME TEXTILE 2K~20KHZ....$12.95
DOME POLY RDe TYPE«osoeeoso$22.50
DOME TEXTILE RD. TYPE....$20.95
CONE 2" SQUARE.sesscccsss$ 6495
CONE 2" RDecececsssseasesss$ 6495
CONE 2" SQUAREcccsscscose$ 695

FULL RANGE LOUDSPEAKERS

ADF101 5" 10Weeseecscocse$ 24.95
ADF102
ADF103 12" 150W MUSICAL $132.95

PHILIPS CROSSOVER SERIES

7" 30W.eeeocesssss$ 21.95

ADX101
ADX102
ADX103
ADX104

. ADX105

MP101
MP102

MP103.

MP104
.MP105
MP106
MP107
MP108
MP109
MP110
MP111
MP112
MP113

ADX106
ADX107
ADX108

SOW 6db/20.$
SOW 6db/24.$
S0W 6db/30.%
150W 12db..$
100W 12db..$
3-WAY 100W 12db..$
4~WAY 150W 12db..$
SUB WOOFER(1 CH).$

2-WAY
2-WAY
2-WAY
3-WAY
3-WAY

MIDRANGE DRIVERS

ADM101
ADM102
ADM103
ADM104
PASSIVE

DOME 2"scceseaceed
5" CONEeeoosooooss$
5'" CONEseoosssoocel
3" CONEcesocoonea$
RAD

ADP101

ADP102
ADP103
ADP104

8" RUBBER SURR...$
10" RUBBER SURR..$
12" FOAM SURRe.es$
12" RUBBER SURR..$

12.95
11.95
12.95
43.95
31.95
32.95
49.95
39.95

49,95
24,95
15.95
14,95

16.95
17.95
20,95
20.95

Motorola Piezo

POWERLINE HORN 2X6"«oecoee$24,95
POWERLINE HORN DRIVER....$21.95
3.5" SUPER HORNeecoooooo'sa$14,95
ZXS" HORNDIICI'.ll.'.'ll.$14.95
1.5" POST MOUNTeeoocoonss$ 4495
2x6" HORNDCOQCIOCl.l...'l$19.95
245" FLATSCREEN.:cscoesee$ 9,95
3.75" DOMESCREEN.ccsvcces$ 9495
3.5" EXPON. HORN SQeeeees$11.95
HORN W/ACOUSTIC LENSesco.$17.75
3.5" CELLULAR HORNseoosos$15.75
2" DOMED TWEETER..eocccecss$ 6450
3" HORN 5-40KHZeeosossssse$ 6050

DRIVERS ONLY
MP114 MIDRANGE HORN DRIVER:see+$63.25

MP115

HORN DRIVER 1.9-40KHZ....$20.50

DRIVER LENS

MP116

3. 75X12 o' DRIVER LENS

40 LANCASTER ST, W,

ORDEA TOLL FREE!

1-800-265-2658

KITCHENER, ONT. N2M 4S8
PH: (519 576-9902

FAX: (519) 576-9028




ELECTRONICS SUPPLIES INC.

INDUSTRIAL — COMMERCIAL — EDUCATIONAL SALES & SeRVICE
Inside every one of our diskettes is the Kao The result is a zero-defect diskette that far
(pronounced cow) Quality Circle - our patented, exceeds all industry standards.
wear-resistant magnetic media. The Quality Circle No wonder it runs circles around other
represents our dedication to excellence through a diskettes. The Kao diskette - guaranteed to
combination of personal commitment and advanced deliver a lifetime of quality. Ask for Kao

manufacturing techniques.

We 100% test the raw materials that go into our
diskettes. We produce virtually every component
ourselves. We use automatic systems and robotic
manufacturing. Diskettes are 100% certified right

CALL ORION ELECTRONICS
FOR QUANTITY PRICING

“Made in Canada”

on the production line. The finished product is then ®

tested in our in-house Quality Assurance laboratory. KA
ORDER Fo RM Rush orders use our fax KAQ s for keeps

519-576-9028
NAME TEL: ( )
ADDRESS A APT.
CITY PROV. POSTAL CODE
Quantity Description Price Total

A CERTIFIED CHEQUE OR MONEY ORDER WILL SPEED DELIVERY! NOTE: MINIMUM MAIL ORDER $10.00 Sub-Total

ONTARIO SALES TAX N
CHARGE IT! Ontario residents are required to add 8% provincial sales tax to all orders. No Tax
g payment of sales tax is required when ordering from any other province.
( )CHARGEX ( ) MASTER CHARGE |  ADVERTISING ERRORS C.0.D.

We strive for utmost accuracy in our catalogues, but the occasional error can
occur. We will advise of substantial pricing errors prior to shipment.

. insurance
KFIC'E CHAGJGES ificati bject to ch ith i D
. prices and speciications are subject to change without notice. Due to :
Expiry Date various factors. . . currency fluctuations, manufacturers and importers price Shipping

changes, etc. we may occasionally find it necessary to change prices. In case

Signature of substantial price increases, we will advise prior to shipment. All merchandise Total
will be billed at prices in effect on date of invoice.

TERMS WHY WAIT? CALL ORION ELECTRONICS NOW!  Order deska technical support open:
ALLITENS SHIPPED BY CANPAR OR MAIL. ADD 8410 ORDER TOLL FREE oty R, e

FOR ALL COD ORDERS. ALLOW 10 BUSINESS DAYS

FOR SHIPPING WHEN PAYING BY PERSONAL CHEQUE. For Service

S I e CALL
MIN. $5.00 ALL RETURNED

MERCHANDISE MUST HAVE RMA NUMBER. - n -

RESTOCKING CHARGE 20%. PRICE SUBJECT TO 1-519-576-9026
CHANGEIMTHON T P TCE: 40 LANCASTER ST., W. KITCHENER, ONT. N2H 4S9  immediate shipment on purchase
= — . . from qualified institutions
P (A, PH: (519) 576-9902 FAX: (519) 576-9028 gg;sob:r“‘dqun'm{: |:ct| e,
Led — DF ALE R INQUIRIES INVITED
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SALES & SERVICE

0) ON ALL EDUKIT
lo /O OFF FROM STORE PRICES MARKED BELOW

MAIL ORDERS ONLY!
EDUCATIONAL KITS  BUILD A FUTURE IN ELECTRONICS ﬂ

_———eeeeeees e ge——————— 5 THANSISTOR VARIABLE POWER SUPPLY COLOR ORGANS
1-WATT AMPUFIER The power supply for Ihe PARTY FAVOURITES!

A-001 1 ~ WATT AMPLIFIER......cevurerevnncersnsso$  15.95 An_axcolient introduction w0 /(P Great prioe! OIS wide faanirg | —= . Showr ob yous SC RS
A-005 5 - WATT AMPLIFIER............. $  17.95 crerale]l B Bey oo acvanced skectroncs theory - | '&‘;,"!.L"w,"".....,‘:";’,",,":g‘,‘.":.' KL
LCH-16 16 CHANNEL MULTI-MODE LED CHASER $ 44,95 coms, pubic aodmas systems e s, 01 Ampete— e | way 10 leam electroncs.
PLC120 120 VAC POWER SUPPORT BOARD. .., .3 29.95 ISR » Less than 900 uV ripple . L. J mmm'
SL=001 STROBE LIGHT, e.uuerssrnnnnn,. .$ 34.95 « 1 Watt @ 8 Goms OB RS o s + Handios up 10 50 Wate mput
C-500 500 WATT 3-CHANNEL COLOR ORGAN. ...$  29.95 ® 20 Hz 10 20 KHz instructions 500 WATTS: C500) $20.98
g-iggg i;ggl«ﬁ% ;mg:inhgﬁgoig;sgﬁé;‘;‘ avoba : 39.95 (ADOY .o (PS024) ............ $50.99 | 1500 WATTS: §C»1500) $20.99

= = PR RSN 49.95 S WA AMPLI ASE 3-CHAN| SPECIAL
C0-5x3 S-CHANNEL PRO-SERIES COLOR ORGAN...........$ 89,95 U“m::nfw,dwmﬁn kﬁ?,f,:,,w;,ﬂm mm:mm
TD-100 PROGRAMMABLE TIMER......courevarueuanarrs. . $ 29.95 cepts learned wih the 1-Walt Gessgn grve you contral over he nition for the afficionado.
PS-026 0 - 24 V, 0 - 1 A POMER SUPPLY,............$ 59.95 e T e v vt 0 CELE EOED iy ey
FG-100 1MHz FUNCTION GENERATOR...... s 99.95 ';3,,‘;,,;,’},,.,?.,.“““ 60 programmable modes S ot s b
DD-100 DIGITAL DESIGNER KIT....,. $  59.95 LT DT G including skip. puise. * Up 10 300 Wtts per channel
DD-101 DIGITAL DESIGNER WORKBOOK..................§  9.95 - G > LA gmfmﬁﬂﬂﬁwﬁ. CEEICXEDEIR I
DD-20Q DIGITAL DESIGNER SYSTEM (PARTS KIT & BOOK) § 189,95 * 21016 Ohms ioad impedance binarycoded decrmal sysiem
DD-5G0 DIGITAL DESIGNER CLASS SET.................$1,899.95 o
LB-100 3EC LAB WORKBOOK............. L8 12,95 L) e 28 o R Sei (G000 - 5 £ i e
LB-101 3EC PLUS LAB WORKBOOK........... .8 12.95 STROBE LIGHT S8-CHANNEL SUPPORT BOARD PROGRAMMABLE TIMER
LB-102 3EC AUTOMOTIVE ACTIVITY MANUAL.............$§ 12,95 HeiceRaliaasc oo Civae youriown rungig sanl A Yo, s o o o
LB-200 3EC SYSTEM (INTRODUCTION TO ELECTRONICS)...$  59.95 e PO X 1Y the LED Chaser and. you's A TR o
LB~300 3EC PLUS SYSTEM (INTERMEDIATE LEVEL).......$ 59.95 Eduig w-'/ 1) Mv' tun while have & :m‘swzﬂd uni that AC reisy and LED for cycle

- v learn 1uns on power,
LB-400 3EC AUTOMOTIVE SYSTEM.. - 59,95 S e +'150 Watts per channet B e
LB-301 3EC PLUS PARTS KIT...,. 6,95 “Yanon” fiasn OEE \ v * Easily sdjustable with

- * Great stop-motion effect L haser 89688)
LB-500 3EC CLASS SET.,...cuvvuroenersueaecianse-s.$1,086,95 O 00 (o (om0 G} . Loan o A e A .D‘Pmm N

* 10% OFF ABOVE PRICES WITH MAIL ORDERS * |
(SLOOY ... ..., 83490 (PLCA20) ... .ee $200 | (TD00) <eevneaenes

1088 HIDDEN TORMENTOR..s.v.seos.s.
LEARN ELECTRONICS FAST! 1090 STOP ACTION TIMING TESTER
1092 TELEPHONE HOLD BUTTON...
1098 BINARY CLOCK KIT...
1099 LED BLINKER....e.0evsasss .

1101 MR, CIRCUIT LAB IN FULL COLOUR BOX.
1102 MR, CIRCUIT (PARTS ONLY)........

“ELECTRONIC KITS INTERNATIONAL
c SOUND ACTIVATED COLOUR ORGAN,...........$ 39.95
: BUILD EKI KITS & 1086 2 WATT AUDIO AMPLIFIER/INTERCOM. ..$ 24,95

STARTER KIT (SOLDFRING IRON PLUS 1099)..$

}gg; ;g%?uficiuﬁ :’;»:g 1181 MR, CIRCUIT MANUAL...... ..$ 14,95
1500 TACE NARMCIN. . %2 1260 COUSE S - TEACHER'S GUIDE....... ..$ 19.95
AL e 461  COURSE 1 - ELECTRONIC ASSEMBLY LAB......$ 99.95
190 poCTCPROBE o 462  COURSE 2 - AC - DC POWER SUPPLY LAB,....$ 99.95
e i g 1452 463  COURSE 3 - AMPLIFIERS AND OSCILLATORS...$ 89.95
el Bt 464  COURSE 4 - BASIC DIGITAL ELECTRONIC LAB $129.95
TR bora e DEL o aHETRONCH e 465A COURSE 5 -~ ANALOGUE ELECTRONICS/AM RADIOS 94.95
by e 1893 466  COURSE 6 - ADVANCED DIGITAL DESIGN LAB..$179.95
b P R R 467K COURSE 7 - MICRO MENTOR.....e...........$199.95
oy ILIET ; D ek 468  COURSE 8 - SPEECH SYNTHESIS LAB (KIT). ms.gs
1018 FISH CALLER........ .5 16.95 ::; ggﬁ:: ; ppad 0000 000000 00CRggI0« §Z'9§
1019 ELECTRONIC TURKEY, .8 19.95 A i O 24.95
1020 SHIMMER LIGHTS.. .8 17,95 o i & 26.95
1021 CHRISTMAS TREE..... .8 22,95 485  COURSE 5 37.95
1022 1 CHANNEL COLOUR ORGAN. .$ 18.95 W6 et B 29.95
1024 AUTOMATIC SIREN...... .$ 19,95 4B7KR COURSE 7 29.95
1026 FUZZ BOX, s .0vorsevese .$ 19,95 488  COURSE 8 19.95
}g;‘; g : "1’5"3'5311’2:5';}‘53';';& ; §§:§ 567KX COURSE 7 - MICRO MENTOR (ASSEMBLED).....$249.95
185 3 ontones CENERRRLL e o R 595  COURSE S-ANALOGUE ELECTRONIC (ASSEMBLED)$149.95
P R e g A 596  COURSE 6-ADVANCED DIG DESICN (ASSEMBLED)$219.95
e L S HEUS 598  COURSE 8-SPEECH SYNTHESIS (ASSEMBLED)...$279.95
e ) MAPRCCLOR Chcs - 467WR SYSTEM 4-ROBOT/MICRO COURSE (KIT).......$499.95
1040 VARIABLE STROBE LIGHT .8 29,95

1042 12 VOLT COLOUR ORGAN. .8 29.95 i el

1044 TV/FM TRANSMITTER,. .8 12,95 Sl S

1046 12 VOLT STROBE FLARE. .8 49.95

1050 WHOOPER ALARM. ... ».s.rmons. .8 16,95

1052 COMBINATION LOCK ALARM CONTROL. .S 39.95

1056 FLECTRONIC TENNIS,.......... .8 89,95

1058  DIGITAL ROULETTE.......e.ss.,.,, .8 49,95

1060 S - 24\VOLT REGULATED POWER SUPPLY .8 44,95

1062 FULL WAVE MOTOR SPEED CONTROL..... .$ 18,95

1066 DIGITAL SLOT MACHINE....... .$ 74,95

1068 DIGITAL DICE....,. .8 22.95

1070 NERVE TESTER.....,.,.... .8 19.95

1076 DIGITAL CLOCK (6 DIGITS) .5 69,95 AUTOMATIC SIREN

1078 DIGITAL BIRD 3 CONTROLS. .$ 23.95

1082 MUSICAL HORNuut s enrensuaraneessraes,.$ 89.95 VARIGBLE STRORE

LIGHT

Mo\ISQ,'.I'.TI Z?S HgH!RSPPED mm Yw F()R WER 15 YEAm Ifay"c:u s before you %uy

40 LANCASTER ST.. . WHY WAIT? Cg};.sE%R!rOOI\JLEI;i%ERONICS NOW! %ﬁéﬁﬁ?fﬁ"ﬁﬁ'éﬁﬁ% TFriday
’ ) .00 a.m. to 5.00 p.m. Saturday
KITCHENER, ONT. N2H 4S9

s . For Service
By | 1-800-265-2658 | .,
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e&harp P{oducts.

" SHARP

NOW MAKES
PLAIN PAPER FAX -

AFFORDABLE.

- _From the-leader in fax
for the past three years
comes the next-major step.
" Affordable laser tech-
“nology that brings
plain.paper fax within
any company’s reach.
The new. Sharp
FO-5200 cari give you crisp,
high-reselution documents
on bond paper for just
3.5-cents a-page - a fraction
of the cost of other fax

~=~—machines. -

~ __&ndwith the advanced
—featares and memory that
.~ -today’s business demands.
““=-- That's the kind of inno-
< vation it takes to remain the
_leader.
" To learn more about
the FO-5200, or any Sharp
fax, cail an.authorized
Sharp Déaler.
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features, the Sharp Fax line offers a

good sampling of necessary fea-
tures, with a compact, stylish design.

One of the most attractive features of

If you don’t want a lot of bulky Fax

Sharp

munications abilities. Resolution can be
in Fine or Standard mode, and the unit
allows for 16 shades of grey for the
transmission of photographs and il-
lustrations.

Sharp’s UX-100 is its size: if
you don’t want, or have, an
extra table to hold a heavy Fax
machine, this model fits in
just about anywhere. Weigh-
ing about 17 1b., and taking up
the space of a box of choco-
lates (12.8 in. x 10 in. x 3.9 in.
high), the UX-100 can stay
within arm’s reach, on the
corner of your office desk or
at home on a kitchen counter.

The UX-100 also has a
wide sampling of high-end

functions. Its high-speed
transmission (a single page can be sent
in as little as 15 seconds) means you can
cut down on long distance charges. The
automatic document feeder accom-
modates up to 5 pages at a time, freeing
you to pursue other work activities, or
finish scrambling the eggs on the stove.

The UX-100 also has the intelligence
to know the difference between a phone
call and a fax transmission and auto-
matically switches over from Fax mode
to phone mode as you pick up the
receiver. The phone is also independent
of the Fax machine; if the UX-100 is
down or the power is off, you can still

Move up a step from the UX-100 to
the UX-170. Like the other model, the
170 carries speed transmission,

Up to 10 frequently-called numbers can
be stored in individual key strokes. For
each number, an alternative number can
be stored to be dialed if the first one is
busy. If the second one is also busy, the
first number is called two more times at
five-minute intervals. An additional 50
numbers can be stored under two-
keystroke commands. The telephone
has 60 auto-dialing numbers as well,
and a re-dialing function.

The UX-200 gives greater control
over transmission which means faxing
can be better planned to take advantage
of cheaper long distance rates. By
presetting the UX-200, the operator can
be present or absent at times when Faxs
are transmitted or received.

Finally, perhaps proving the UX-
200’s advanced phone features, the
machine has a built-in answering
machine for voice calls. The automatic
switchover device allows the UX-200

halftone  control, and
fax/phone switchover. But
it also features an automatic
paper cutter which helps in
busy fax transmission
times. The UX-170 also
gives a greater page feeding
function, allowing you to
load in ten pages automat-
ically.

There’s less number-
crunching with the UX-170
too. The UX-170 features
automatic dialing so that up

to twenty num-
bers can be

stored.  That
cuts down on wrong num-
bers and time spent punch-
ing numbers into faxs.

The UX-200 enhances
all the features of the 170
and 100. Still compact in
size, the UX-200 is
widened slightly to com-
pensate for a larger scan-
ning area (10 inches) and a
maximum  transmitting
document width of 11 in-
ches. That allows for com-

use the phone which features redial, on
hook dial and hold.

Finally, the UX-100’s resolution and
halftone control round out its com-

puter printouts without

having to trim them down in size.
Up to 60 auto-dialing numbers are
supplied with the UX-200 which make
Fax transmission just about worry-free.

to conveniently print fax transmissions,
and record voice messages.

The Sharp line of fax machines, com-
pact and full-featured, shouldn’t be
overlooked in any Fax search. Their
resolution and halftone control make
them perfect fax choices for the lower-
volume user office or home business,
and their advanced telephone features
might make the separate telephone on
the desktop with them, obsolete. O




Embarking
on a

Mjssion

by George Colpitts

ven a casual glance at the fax
Emarket reveals a rapidly expand-

ing, complex — and yes, exciting

ogy, multiple transmissions, or-
chestrated redials, etc. But don’t be dis-
couraged by the complexity of market
prices, capabilities and features.

Begin any fax-finding mission by
asking yourself a few questions and as-
king the salesperson a few more —
then, decide which models and features
to buy into.

Let’s begin our mission with the most
basic question. How much will you use
the machine? Difficult question to
answer? Sometimes it iS. Even small
businesses hope for expansion, and
with expansion they see their fax re-
quirements increasing. Some com-
panies have shaped their models to
compensate for this type of projection,
giving surprisingly sophisticated fea-
tures in lower- end models. But make
no mistake: the best way to look for a
machine is by knowing how much you
will use it. If you’re a smaller office, or
even a home business which will
receive and transmit only a few faxs a

— technology developing.
As models increase in
speed, decrease in size, and
seemingly explode with
communication capability,
shopping for a fax has cer-
tainly not become dull. Fax |
machines by their very role
fall into a bright business
spotlight. Whether used by |
the small home enterprise,
or as a hub for communica-
tions flowing through a cor-
porate office, chances are
the fax machine won’t be
far from sight, it’ll have a
lot of people around it, and
none of them will be snooz-

ing.

Of course, as exciting as fax use and
models have become, it is no wonder
that looking to buy a machine has be-
come confusing. Transmission rates,
document feeding, scanning
capabilities, gray scaling, page sizes:

day, you might opt for portability. The
fax that won’t dominate a room, but
will fit into the corner of a desk. Some
smaller machines also feature advanced
telephone capabilities so that phoning
out, faxing in, and taping messages are
handled by a machine only a few
pounds in weight. Low-

Begin any FAX-finding mission by asking
yourself a few questions and asking the
salesperson a few more — then, decide
which models and features to buy into.

end machines can carry
some pretty impressive
features too. Most can
switch automatically from
fax mode to phone mode if
a call comes through, and

most models have developed these
basic features to varying degrees.
That’s not even talking about the mind
boggling features of higher-end
machines, such as plain paper technol-

if you aren’t there to pick
up the receiver, the fax will relay a
message to the caller.
Obviously, a heavier-use fax will.
have to carry additional features. Large
paper trays or rolls, paper cutters, auto-
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matic paper feeders, increased memory
all become critical in a high end
machine. Memory allows for substitute
reception, broadcasting, send later, and
batch transmission features. Some
models, for instance, carry up to 73
pages as standard and can be expanded
to hundreds of pages. That means those
big jobs can be fed into the machine and
left to process without you standing
around reading a magazine. Memory
also increases a fax’s confidentiality,
especially important for large offices
with large fax use. You don’t like
people reading your mail; why should
they be able to read through your faxs?
There’s a lot of features out on the
market, then, most of which are built for

specific volumes of use. Determine
how much you’ll use the machine early,
and you’re well on your way to getting
the right model.

Again, by determining exactly how
the machine will be used within a com-
pany, the potential fax buyer can nar-
row down the many models to choose
from.

What Extra Features
Do You Want?

Related to the previous question, this
one is also important. Will you be stor-
ing faxs for any period of time? Plain
paper technology, although more
pricey, might be a consideration so you
can archive plain paper instead of curly,
fading fax paper. A lot of companies are
rapidly reducing the price of plain paper
faxing due to technological innovation
So you may want to consider this area.
Do you wanta lot of redial and automat-
ic dialing capability? Some models
develop this feature greatly so that
hundreds of names, addresses and num-
bers can be stored right on the machine.
Will you be receiving a lot of night or
weekend faxs? And if so, will you want
a machine that features backup in case

What Will the
Machine be
Used For?

Another basic question, but
equally important. A small
graphics firm will have dif-
ferent uses for faxed informa-
tion than a company receiv-
ing bales of computer data.
For instance, a company
needing to send photos,
artwork or layouts will be at-

tracted to models

offering superior
resolution  and
grayscale inter-
pretation from 16

t0 64 shades. The
11x16 capabilities in
some models would be of
interest too. A company,
however, requiring a port-
able, basic unit to send
| memos to sales agents in
| the field would be attracted
| to a completely different
machine. What about those
&= awkward, oversized com-
/= puter printouts? You might
get tired of trimming down
pages before sending them
and you’d probably want to
look at models with wider
scanning widths and paper
intake.

it runs out of paper? With the wide
range of models available, you’ll find
that some machines can offer you a
sampling of basic features and supply
you with the specific features your busi-
ness requires. Maybe worse than
buying a machine that doesr’t keep up
to your fax requirements, is paying for
a lot for features you’ll never use.

The fax-finding mission, then, begins
by assessing what your business does,
and how you will communicate with
other businesses more effectively by
using fax technology. After that, get
ready to explore the rapidly growing,
and exciting, world of faxs. O




Beamscope

eamscope distributes a wide

range of high technology items,

and a comprehensive sampling of
Murata Fax machines.

The Murata M900 is the first in a
series of Murata products specifically
designed for the low-volume office or
home business. Whether a corner suite

on the office floor. The phone features
of the M1100 are enhanced too. You
can use another phone with the machine
by plugging the second phone, even a
cordless, into the M1100. By setting the
M1100 on manual reception, a
telephone answering machine can be
plugged into the unit.

downtown, a spare
bedroom or some-
where on the road,
the M900 offers
higher-quality Fax
and voice com-
munication at a low-
end price. The em-
phasis is on size and
performance:  big
Fax features in a
powerful and ver-

The big step
up comes with
the M1400
aimed at the
growing  busi-
ness, having
both Group 3
and Group 2
compatibility for
global com-
munications and
surprising high-
end features at
the still low-end

satile unit that’s
smaller than an
infout box.

Small businesses may be most at-
tracted to Murata’s triple functions of a
Fax, phone and copier, all in one. Ever
phone a Fax? The M900’s operates on
standard phone lines. With its
autodialer, hold and redial features, and
a handset that provides voice transmis-
sion, the M900 is a full functioning
telephone. A built-in voice prompt
responds to incoming calls when the
business owner is absent, telling the
caller that the line was answered by the
M900. That, while allowing incoming
Fax messages to be received and
printed. Among other benefits, the fea-
ture means the small business doesn’t
need the added costs of a dedicated fax
line,

The M900 also features a built-in
speaker which makes on-hook dialing
easy for your fax and phone calls. The
machine has 20 speed-dial numbers and
one-touch keys which can store up to 21
digits each, a feature to cut down on
headaches from punching out long, in-
ternational numbers. Long-distance
service code numbers can be stored
also.

More executive features can be found
in the next model up from the M900: the
M1100. Still intended for office and in-
home use, the M1100 features an auto-
matic paper cutter, eliminating rolled
up and confusing bales of transmissions

price.

The M1400 features a higher quality
transmission, with 16-level grayscale to
accurately transmit photographs and
other halftone images. No more
blotches of black and areas of white on
snapshots. The

With the M1400, the user can better
control the timing and costs of trans-
mission. A delayed dialing feature
means a Fax can be put into the machine
and transmitted after hours, when
phone rates are lower. A tracking fea-
ture creates a journal summarizing Fax
usage, transmission and reception
length, number of pages sent, time, date
and result for the 25 most recent Fax
transactions. And the M1400 tells you if
your transmission was received, taking
away any lingering doubt left after
transmitting an important document.

The M1400 has an impressive ser-
vice feature too: Murata can test your
Fax by computer, over the phone to
resolve most problems.

The M1800 features executive busi-
ness Faxing with boosted memory —
16-pages of memory. SecureMail trans-
mission and reception, sequential trans-
mission to many locations and delayed
transmission from memory are some of
the M1800 features. Extra memory
opens up advanced possibilities: The
M1800 carries five special program-
mable keys to save time making Fax

commands. And

machine also fea-
tures a normal and
fine transmission
mode to speed up
transmission on
typed documents
when grayscale is
not a factor.

You might notice
the 5-page feeder
accepts documents

up to 11 inches
wide on this
machine. The

the  machine’s
multitasking
function allows it
to juggle incom-
ing and outgoing
transmissions.
Finally, added
machine memory
means you can af-
ford to be a little
more forgetful: if
your M1800 runs
out of paper, in-
coming messages

M1400 will auto-
matically reduce over-sized documents
to 8.5 inches wide during transmission,
a feature normally found on high-end
Fax machines.

An expanded automatic dialing
memory allows up to 100 numbers in
the autodialer. Fifteen one-touch keys
and 85 speed-dial numbers are avail-
able to speed up the most tedious part of
Fax transmission. Moreover, the built-
in monitor speaker lets you dial calls
while you work.

are automatically
stored.

As a complement to the M1800, the
M1850 has all these features with an
added automatic paper cutter — always
a convenience — and a large-capacity
paper roll of 164 feet.

Chances are, ofie of Beamscope’s
wide range of Murata Fax machines
will suit your business needs, whether
you’re shopping for a small home busi-
ness, or a bustling downtown office. O




IN THE BEGINNING

THERE WAS BEAMSCOPE
...and its offerings were both good and FUN!

And then in its wisdom Beamscope added STAR MICRONICS, TOSHIBA AND SHARP.
AND THE MASSES CHEERED. NOW THERE'S MURATA FACSIMILE MACHINES:

M900 M1100 M1400 M1800

K ,%’ . R
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The Executive Fax . . . The Affordable Fax . . . The Executive Fax . . . The Executive Business Fax . . . The Big Business Fax . . .

At Home. At Work. Anywhere. With An Automatic Paper For the Small-Office With Memory. With Automatic Paper Cutter.
Cuter. Professional.

The Murata line of facsimile machines can make a worthy addition to your store’s product mix. Murata provides the
customer with All the right features: compact design, simple operation, and sophisticated communications
capabilities at a real-world price. Perfect for any home or office. From Beamscope, Canada’s leading supplier of entertain-
ment software and video games, as well as a complete line of home office products featuring: Star Micronics,
Anchor Automation, Mylex, Sharp, Toshiba and, now, MURATA.
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ELECTRONIC ENTERTAINMENT

35 Ironside Crescent, Scarborough, Ontario M1X 1G5 (416) 291-0000
Ont./PQ. (800) 268-3521 Canada (800) 268-5535 Fax (416) 291-5721




estetner handles the Murata Fax
Gline of machines in Canada. The

simple and cost effective “M”
series offers powerful fax facilities for
home office applications. The more
sophisticated “F” series machines can
keep up with the best of them in a busi-
ness environment.

The high end “F” series machines
reflect the growing trend toward con-
nectivity, with fax becoming just one
element in the application of
microcomputers to business. As we’ll
see, the powerful Murata business fax
machines allow you to make the best
use of both your fax and your com-
puters.

Personal Fax

The Murata M900 is a small, elegantly
simple fax machine for users who have
no requirements beyond the sending
and receiving of small fax documents.
Like most low priced personal fax
machines, it can serve as a phone and as
a photocopier as well. Naturally, it
photocopies onto fax paper, which is
unlikely to make you want to trash your
plain paper copier if you have one.
Unlike many low priced fax
- machines, the M900 features a full 9600
baud modem, making it capable of
sending pages fairly quickly. Because
the group three fax standard allows for
slower modem baud rates, low end
faxes often sneak around the cost of a

Gestetner

make sure the fax you send will arrive
readable.

f;«r Tt
v

The simplicity of the M900 will
make it suitable for use by anyone who
can operate its two simple controls —
conveniently labelled “start” and
“stop.”

The Murata M1850 is anything but
simple — it’s packed with features. It
can store up to fifty phone numbers for
instant autodialing. It has a

The M1850 features a document cut-
ter so you get pages rather than a scroll
of fax paper. It will number the pages
and print an activity journal for you. It
has a built-in LCD display to let you
keep track of what it’s up to. Like the
M900, it will serve as a phone and a
copier t0o.

Business Fax

The Murata F25 has a good mix of fea-
tures if you’re after a mid-range fax —
plus a few that you probably wouldn’t
expect. It has a one hundred number
phone dialer, just the thing for the inten-
sely popular. It has a network facility
which will allow you and other users of
Murata Fax machines to send secure
faxes, such that no one not part of the
network can access your machine. The
network facility allows the F25 to call
other

built-in digital speech syn-
thesizer, so that if a human
calls it the machine can say
that it’s a fax. The M1850 )
includes a single
facility, such that it will
automatically switch from
fax to voice mode, depend-
ing upon whether its caller is
thinking with neurons or %
transistors,

/; and

machines

retrieve

g = | documents
- /‘\
line ‘E“m [ * | from their

memory.

| This  al-
lows you
to make
more effi-
cient use of
a busy fax

You can connect an
answering machine to the M1850 to
record incoming voice calls when

9600 baud
modem by sub-
stituting 4800
baud com-

munications in-
stead. If you’ll
be sending faxes
by long distance,
the savings in-
volved in buying
a lesser machine
with a slower
modem will

you’re not around.

The fax section
of the M1850 is no
less interesting. It
can broadcast fax
documents, delay-
ing them until the
long distance char-
ges go down. It
will handle up to
sixteen shades of
grey and has three

quickly vanish. :

Another feature of the M900 which is
by no means standard on low end fax
machines is its ability to send higher
resolution documents. If you have an
original with fine print on it, you can
switch to its higher resolution mode to

resolution settings
to handle even the tiniest print.

One of the unique aspects of the
M1850 is its remote diagnostic and
repair facilities. If your M1850 starts to
misbehave, Murata can call it, diagnose
its problems over the phone and fre-
quently do the repairs remotely as well.

line.

Up to five documents can be delayed
at a time, such that they get sent when
the long distance charges drop.

The F25 will photographically
reduce large documents for transmis-
sion. Its sixteen grey level scanner will
handle photographs with excellent
results. It has an answering machine
connection and automatic voice switch-
ing so you can use a single phone line
for voice and fax calls.

The F25 features an internal memory
which will hold up to sixteen pages.

The Murata fax machines from Ges-
tetner are certainly prime contenders
for most fax applications. Their low end
faxes have many useful features, some
of which are not on similarly priced
units from other manufacturers. Their
high end machines have a decidedly
rich mix of features. 0




NOW THE TWO MOST POWERFUL MACHINES

IN YOUR OFFIGE WORK TOGETHER.
MURRTA FAGSIMILE INTERFAGE PROCESSOR.

wurerscmve SOFTWARE o i coune

FOR YOUR COMPUTER CAN DO FOR THE FAX
EXPANDS YOUR TRANSMITTING

MAKES HIGH-VOLUME DOCUMENT
DISTRIBUTION EASY m o“I n CAPABILITIES
PROVIDES PAPERLESS OFFICE LETS YOU STORE ADDITIONAL DOCUMENTS
COMMUNICATION INCREASES YOUR CALLING CAPACITY
PROVIDES A HIGH RESOLUTION SCANNER T" E m“n POLLS FROM MULTIPLE FAX UNITS
SERVES AS A LOCAL PRINTER

GeStetner lnC. CircleNo.SSmRWW%

56 LEEK CRESCENT, RICHMOND HILL, ONTARIO L4B 1H1 TORONTO DIRECT: 733-8630 (416)764-7788 FAX:(416)764-7824
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anon Canada Inc. added new
‘ players to its team of FAX

machines this last year, enhanc-
ing both its personal and business offer-
ings.

In August, Canon introduced the
Faxphone 15CD and Faxphone 26
models, both boosting features avail-
able in its personal/business line. The
15CD has a built-in data bank and fea-
tures a five-page automatic docament

Canon

features arelay broadcast command, se-
quential broadcast to up to 16 locations,
and transmission to a confidential mail-
box. G3 compatible, it has an optional
RS-232C interface and provides an ac-
tivity report.

Other functions include automatic
redialing, automatic paper cutter and
automatic reception. A convenient local
copy function permits reproduction of
up to 30 copies of a document. The

eliminates the fuzzy look often appear-
ing on transmitted text, graphics, and
illustrations, and its Error Diffusion
method provides more depth and clarity
of halftones. Canon’s patented Hyper-
smoothing process uses a custom-
designed LSI (Large-Scale Integration)
circuit to adjust incoming document
images by filling in rough images and
text for a more solid look.

Due to canon’s laser technology, the

feeder, automatic dialing and
receiving, a copy function, trans-
mission speed of 30 seconds per
page, monitor speaker, fine mode,
on-hook dialing, an activity report
and last-number redialing.

The Faxphone 15CD provides
thermal printing with a resolution
of 98 lines x 203 pels in standard
mode, and 196 lines x 203 pels in
find mode. The unit’s data bank
provides the capability to program a
telephone  directory to  ap-
proximately 150 locations and a

FAX-L770 incorporates newly-
designed components that result in
an ultra-compact high-performance
facsimile. The  replacement
cartridge unit includes the drum,
toner, and developer which can be
replaced simply and quickly. A lens-
less contact image sensor scanning
system increases sensitivity by
directly reading the original for bet-
ter image quality. The absence of
internal mirrors traditionally used to
scan materials and Canon’s compact
LBP engine, found in its latest laser

calendar for approximately 150 ap-
pointments, in addition to calculator
functions. “Users can automatically
dial the numbers stored in the data
bank’s directory dialing list either when
sending documents or making
telephone calls, providing greater speed
and convenience when communicating
with frequently called numbers.” said
Jun Iwasaki, Director, Reprographic
Products Group. “It is like having a
telephone book attached to the fax.”

The Faxphone 15CD can handle
documents ranging from 5 7/8 inches
wide to 8 1/2 inches wide. It has an
effective scanning and recording width
of 8 1/16 inches. Its modem speed ran-
ges from 2,400 bps to 9600 bps.

In August, Canon Canada Inc. intro-
duced the Faxphone 26, featuring auto-
matic dialing to 65 locations, a 15-page
automatic document feeder and high-
speed transmission. The Faxphone 26
can also be hooked up to a personal
computer.

The Faxphone 26 has an automatic
FAX/TEL switch-over feature which
assures. reception of both telephone
calls and facsimile transmissions with
this model, which can receive up to
seven pages in memory.

Capable of transmitting as fast as 12
seconds per page, the Faxphone 26 also

Faxphone 26 has a 20-digit, two-line
liquid crystal display (LCD).

The Canon FAX-L770 plain paper
laser fax employs the company’s Laser
Beam Printer (LBP) technology that is
the standard for the industry. The new
FAX-L770 features an enhanced ver-
sion of Canon’s UHQ technology, high
resolution hypersmoothing that delivers
an image quality close to the original,
an exclusive all-in-one compact re-
placement cartridge system that in-
creases reliability and maintains op-
timum copy quality and an optional FS-
232C port that integrates computer and
fax functions.

The Canon FAX-L770 transmits a
letter-sized document in just 9 seconds
and has a high-speed printing capability
of 4 pages per minute. Boasting a high
resolution of 200 x 400 dpi in the
SUPER FINE mode, the FAX-L.770
scans and transmits text, illustrations,
and photographs in up to 64 shades of
gray.

With LBP technology and Canon’s
advanced UHQ and hypersmoothing
technologies, the FAX-L770 delivers
the most advanced image reproduction
of unprecedented depth and clarity on
both the receiving and transmitting end.
An Edge Enhancement feature in UHQ

beam printer, result in an ultra-com-
pact design.

The Canon FAX-L.770 has Automat-
ic Speed Dialing for up to 172 different
fax numbers, including 10 coded speed-
dial numbers and 72 one-touch speed-
dial numbers. To speed up the fax
process, Canon’s exclusive InstaScan
scans and stores documents into
memory at 5 seconds per page. Dual
access, in conjunction with InstaScan,
allows the user to perform one function
while the FAX-L770 is processing
another function. With the transmission
reservation feature, the user can store
up to 32 jobs in memory which is auto-
matically  transmitted when the
machine is free.

Other features of the FAX-L770 in-
clude automatic redial, automatic back-
ground control to compensate for
coloured originals, density control, se-
quential broadcast and delayed trans-
mission to as. many as 188 locations at
32 different times, group dialing,
memory polling, relay broadcast com-
mand, batch transmission, and memory
reception.

The FAX-L770 accepts letter- and
legal-sized documents and includes a
250-sheet cassette and 50-sheet paper
tray. 0




In business, time is money.
The transmission speed of a Canon Fax

can save you both.

Canon facsimiles are dedicated to speed. Every second
of transmission time means money, and if your
business depends on high volume, long distance
faxing, every fraction of a second adds up to big
savings.

The Canon line includes the world's fastest
(3 facsimile, the Canon Fax-850 at a mere 6 seconds
a page.” With Ultra High Quality image processing
and a host of other high efficiency, high per-

“Based on CCITT chart #1.

formance features, Canon facsimiles are as
smart as they are fast.

So, if you're in the market for a new
fax, make an intelligent decision, and make

it fast. j -
4 5

For information call toll-free +800-387-1241. ¥ e |

canon Circle No. 86 on Reader Servi
le No. 86 on ler Service Card
.m There is only one choice.




Fax Boards
GFM Microdata Systems Inc.

Faxing... Easy As Printing

now been around for several

years. However, their prices have
drastically dropped and their ease of use
has correspondingly increased. Despite
their prevalence, there are still many
misconceptions  regarding  these
remarkable devices.

Some of these misconceptions in-
clude: “PC fax cards are difficult to
use,” “PC fax cards always require a
scanner,” “PC fax cards are expensive,”
and “PC fax cards are not efficient.” All
of the above are untrue!

Personal computer fax cards have

Indeed, PC fax provides several ad-
vantages over standalone fax machines.
Convenience is a primary one. Faxing a
document is generally as easy as print-
ing it, and fax boards provide features
found only among the most expensive
standalone machines. Fax quality is
another plus. PC fax avoids the
degradation that often occurs when an
image is scanned, so the faxes you send
are easier to read. Most faxes probably
originate in your computer anyway. So
when you print your document, take it
over to the fax machine, feed it in and

send it, the quality

FAX-S

Prevent Unauthorized Use Of

just has to suffer.
Finally, PC fax
boards save space
and maintenance

- headaches — the
YOUI' Fax MaChlne re’sno need find a
spot for another
FAX-S piece of equip-
Cost accounting & security ment and then ap-
%evioe_z prmn/bldes a log with the point someone to
bwnn? i h th
ghsgrnea nurnbg'ialed ;::t;gi?le’s papeer

- Date, time and duration of s distribute
call faxes.

- Unauthorized call attempts When it comes
Programmable access level {0 computers
by manager (one specific toll P X
or several) many people have

- Automatic cut off of a mental block. As
ggansruurgslz:r?s long distance soon as they hear

i f connection the »Y’ord com-
fo fax machine, ideal for office puter,” the word
sharing or interdepartmental “complicated”
costaccounting orany automatically
application where operational enters their heads.
Costs are a primary concem. SUGGESTED PC fax cards are

often perceived to

RETAIL PRICE $349.00

FOR FURTHER INFORMATION PLEASE CONTACT
PERCOMLTD

(416) 503-1473

DEALERS WELCOME

be complicated to
use. In reality, a
standalone  fax
machine contains
the same com-
ponents as a fax
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card and computer: a dedicated scanner,
a printer and memory.

A high-end standalone machine can
be far more complicated than a fax card
if it has many extra features. And PC
fax cards are more economical because
they make use of features which already
exist in the computer. By contrast, a
standalone fax machine duplicates
functions in the PC.

CompuFax-9600

When it comes to ease of use, con-
venience and systems integration, you
can’t beat computer fax boards. Add
Windows 3.0 to this formula and you
have a product that can’t be beat!
CompuFax-9600 from GFM Microdata
Systems is just such a product.

If you don’t have Windows, GFM
produces an excellent DOS software
product which will easily handle all
your faxing needs. The opening screen
is simple and easy to use. Just press the
appropriate function key for the task
desired. The display is graphical and
pleasing, slightly resembling Windows.

Both the DOS and Windows version
of the program include an easily acces-
sible phone book, an activity log and a
feature to allow you to fax documents at
a later time (Such as at night when the
phone rates are lower).

The  Window’s version of
CompuFAX-9600 software works
equally as smooth. To send a fax, just
print using the installed CompuFAX-
9600 printer driver. Your document
will not print on your printer, but will be
faxed to its proper destination.

Allinall, including one of GFM’s fax
cards and either the DOS or Windows
based software will allow you to greatly
increase your productivity and gain
complete control over any and all of
your faxing needs. O




Compufax Windows

350 Kings Highway #7 €ast,
Suite 4
Richmond Hill, Ontario

GFM Microdata Systems Inc. s

. . Tel: (416) 882-4436
Circle No. 88 on Reader Service Card . Fax:(416) 882-4959



ith one of the most com-
Wrehensive feature lines avail-
able, and more models in

development, Sanyo can’t be over-
looked in a fax finding mission.
Whether attracted to the high end, SF
735 (featured on the cover), or the SF
75 to be available at the beginning of
November, Sanyo machines can offer
many fax answers for the corporate and
household fax user.

The Sanfax 735 is designed, as most
Sanyo products, to reduce time-con-
suming procedures and as a by-product,
to prevent the mess and stress often
associated with corporate transmis-
sions.

The SF 735 can act as a “hub” for
a corporate Fax network with its
built-in IMB/2MB  memory —
memory that allows for a lot of time-
saving operations. The standard 1
MB model is capable of storing up to
71 pages of incoming or outgoing
text. Adding a IMB memory board
doubles this capacity. That type of
memory allows for multi-copying,
multi-polling, broadcasting, timer |
broadcasting and relay broadcasting !
to up to 142 locations.

Sanyo

times the standard mode resolution.
Fine text and charts, then, are read in-
stead of thrown away at the receiving
end. A 16-shade halftone reproduction
allows for the transmission of pictures
and photographs and the machine auto-
matically distinguishes between text
and illustrations.

Moving down a step, the Sanfax 525
still maintains a strong performance for
high end fax needs.

The SF 525’s memory is more
downsized from the 735, having a 256
KB built-in capability to store 15 pages
of text, pictures or graphics. Expansion
can build that up to 30 pages. Memory

If you’re a smaller-volume, high-end
user, you might consider the Sanfax
520. The SF 520 features the
capabilities of the more heavy-hitting
Sanyo products, without the elephant-
sized memory. Included is the 30-page
automatic document feeder for no-
worry transmission. The speed dialing
features are included and transmissions
can be sent using the Standard, Fine and
Superfine resolution levels. Paper is cut
automatically in the SF 520, trimming
the size to match the size of the original
sent and eliminating paper waste.

Closely related is the SF 225 a
smaller Fax with many high-end fea-

tures. The 225 is about half the
weight of the 735, and about four
pounds lighter than the 520. How-
ever, despite its width size of 13 1/2
inches, the 225 accepts documents
up to 11 inches in size —even
popular 11 inch computer data
sheets. Auto dialing of 100 most
used numbers, a 10-sheet automatic
document feeder, and 16-shade
halftone mode make it a strong
choice for the lower-volume, high-
end user. The 225 also features
Sanyo’s halftone plus mode, able to

The SF 735 keeps up corporate
security standards also. Users in the
system can receive their own personal
registration code. When a transmission
designated ‘confidential’ by the sender
is received, the SF 735 will delay print-
ing until the correct code is input.

The SF 735’s memory comes in
handy for office oversights also, such as
when paper runs out. The machine’s
memory remembers the contents of any
unprinted pages and the transceiver
resumes printing when paper is resup-
plied.

The SF 735 is fool-proofed with a
large LCD display, providing informa-
tion and guidance to users who are un-
familiar with fax transmission. The
320x200 dot display features an easy-
to-follow, step-by-step operating guide
and also alerts users to operating
problems. The display also tells the
operator whether the fax was received
— doing away with the need to phone
to find out.

Resolution is a big feature of the SF
735. In Superfine Mode, the machine
scans at 8 pels x 15.4 lines/mm, four

is the SF 525°s biggest drawing card,
and can be used flexibly according to
user needs. Outgoing documents can be
memorized for transmission or broad-
cast to up to 100 locations.

Again, confidential transmissions are
held until a personal registration code is
input. Moreover, a phone security lock
restricts use and eliminates abuse of
your phone by not allowing outgoing
calls unless they’re proceeded by a
private 4-digit ID number. Security can
stop waste. A closed network com-
munication function prevents the SF
525 from receiving junk Fax mail and
other unwanted transmissions and helps
you avoid sending important docu-
ments to the wrong number,

The SF 525 also helps cut out the
most tedious part of Fax transmission:
punching in the numbers. The 525 con-
tains an automatic dialing feature —
with 24 one-touch auto dialing and 76
speed dialing buttons, each one of
which can be programmed to call any
desired local or international number.

distinguish between text and il-
lustrations.

Sanyo will be breaking into true low-
end use with the soon-to-be released
Sanfax 75. To be introduced in Novem-
ber, the SF 75 is a compact Fax for
home, private office and business use.
The 75 promises to be a competitive
player in the low-end market with G3
compatibility, automatic reception 24
hours a day, automatic reduction of
oversized documents and a five-sheet
automatic document feeder. Like the
rest of the Sanyo line, the SF 75 main-
tains 16 shades of grey printing
capability and a telephone handset fea-
ture to include 20-number auto dialing,
on-hook dialing, redial/pause and
melody hold. An optional add-on
holder will house paper rolls of up to 50
m in length.

Any Fax-finding mission would have
to include Sanyo and its comprehensive
line of machines. Especially suitable for
the high-end users, Sanyo products,
with the introduction of the SF-75, will
also meet the needs of the home user.

See our cover



80486-25/33 Main Board

— CPU: 80486-25/33MHz

— Expandable to 16M RAM on board

— 2X serial/1X parallel on board

— Landmark speed rating of 115MHz
{using 486-25MHz CPU)

Z1-121 386 CACHE STANDARD
M/B 25/33MHz

FEATURES:
The 386 CACHE STANDARD M/B 25/33MHz are as follows with all
features apphicable to both models unless otherwise stated:
* Intel 33MHz 80386-33 CPU.
* Intel 25MHz 80386-25 CPU.
* Socket for 80387-33 math coprocessor.
“ AMI BIOS with built-in setup program and diagnostics.
* Room for 8M of memory on board.
* Memory page interleaving for faster data throughput.
* Seven 16-bit (AT) expansion slots and one 32-bit memory expansion slot.
" Real time clock with battery backup CMOS memory.
1BM AT compatible keyboard interface.
* Full support for all MS-DOS and OS/2 applications.

ULTINET SUPPLIES A WIDE SELECTION OF
COMPUTER HARDWARE & PERIPHERALS
CALL US AT 416-256-2000 OR FAX 256-1449

If you’re wondering which computer architecture will give you the
best 486, think no more. EISA 486 is the real 32-bit
INPUT/OUTPUT system using INTEL 82350 chip set. Its features
will clearly show you that EISA 486 is innovative, clever, and a
technically progressive computer.

W INTEL 486 33/25 MHz CPU

B INTEL 82350 EISA chip set

B Second leve| cache: INTEL C6 cache module socket X2
Cache RAM size; from 64K to 256K, user’s option.

State-of-the-Art EISA
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Small and Powerful

8086 Notebook Computer
Only 1.1 inch/28mm

= 80C86-10

s Basic memory-512K,
Expansion-128K/512K

= 35"FDD

® Display: FTN LCD display, Graphics-CGA,
Resoiution-640 x 200

8 79/80-key keyboard

= /O Ports: 1x CRT port (CGA), 1x serial
port, 1x parallel port

® Battery: 4 x KF o

s Size (WDH): 280 x 220 x 28mm/11" x
87"x1.1"

® Weight 3.5lbs/1.6kg

286 Notebook Computer
Only 7 Ibs/3.2kg

= 80C286-12
® 80C287 Coprocessor (opt)

= Memory: Standard 1M, expandable to
2M/4AMIBM

8 35"FDD 1.44M

® 25" 20M/40M HDD (opt)

® Display: FTN LCD display, Graphics-VGA,
Resolution-640 x 480, Backlite-CCFT

8 79/80-key keyboard

% /O Ports: 1x CRT (VGA), 1x serial port,
1x parallel port, 1x - — —
ext. storage port,
1x ext. key pad,
1x expansion bus

(AT bus) o

= Optional internal 4
modem \\-‘; r,

= Battery: 4 x D, 4 x -
5/4A

x 2.0"

® Size (WDH): 280 x 220 x 50 mm/11” x 8.7"
8 Weight: 7Ibs/3.2kg

CGA Laptop Computer
With 20M
HDD

= 80C86 4. 77MHz/
10MHz. 640K RAM on
board. expandable to 1M

® Single 3.5” 720K FDD. optional 3.5"
720K FDD/20M HDD

8 Supertwist LCD display. 640 x 200
pixels, IBM CGA compatible

8 82/83-key keyboard

= |/Q Ports: 2 x serial ports, 1 x paraliel
port, 1 x CGA video port. 1 x external
numeric keypad port. 1 x expansion
bus (62 pin)

8 AC 110V/220V auto switch adaptor/charge

! ® Built-in rechargeable NiCad battery
- = Size (WDHy

315x 252 x 49mm/12.4" x 99" x 1.9"
= Weight: 6.6 Lbs/3 kg

386 LAPTOPS & PORTABLES

LAPTOP/PORTABLE COMPUTER CASE
B Can Install 286/386 Standard Mother board
B Fits Epson/Sharp/Hitachi LCD EGA/VGA Display
B Detachable 101-Key Keyboard
B Can Fit A20 or 40M H.D.D. & A 3'%:" 1.44M F.D.D.
B 2 Expansion Slots
B Easy Custom Installation

ULTINET IS YOUR BEST
| . SOURCE FOR THE
© NEWEST & FASTEST

TECHNOLOGY

WE CAN SUPPLY MANY WE ALSO CARRY

A WIDE RANGE OF GAS

O PLASMA VGA PORTABLES
FOR YOUR FREE COPY OF OUR

CATALOGUE, WE EVEN HAVE AFTER AS WELL AS SKD UNITS

HOURS PRODUCT INFORMATION HOTLINE
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WE OFFER BETTER FAX/PHONE CHOICES

, * User Friendly — No need for manual
M : * Text & graphics edit support
-  * Broadcasting — 2000 files can be sent in
{

~ one command

P 4 * Letterhead auto-merging

d * Printer Capture — No need for other
graphics & spread sheet format converter

* Unlimited phonebook for speed dialing

* Turns fax machine into a scanner and
printer

* 9600 bps high-speed file transfer

* PC automatic ON/OFF

FCC ID: HSO2S2ATF-96

* Fax/Phone auto-switching

* Saves the cost of an additional phone line

* Compatible with G3/G2 fax machines &
G3 fax cards

* Recognizes incoming calls in just 5
seconds (The shortest time available)

* No fax tone when answering a phone call

* Tone/Pulse available

AUTO-ON BOX (OPTION)

* Auto-On before receiving fax
* Auto-Off after delayed sending

NEW ALL IN ONE

- SCAN/FAX/OCR .
7} W COMBINATION e 07
: o revamy il
- i - - (
— An Economical Solution to your Storage limitation. I —
e Easy installation -
e Sliding rails against accidental disk drop off
e Adjustable Handle provides easier disconnection / @1
9 “5
FOR 3.1/2" DRIVES WITH IDE OR SCSI INTERFACE [cummaswoe

CONIROL CABLE (34 PINy DATA CABLE 120 PIN)

Incredible flexibility,
allows the movement ;
of data to and from 1 ) o
work, can also be used for .

inter departmental and for

backup and offsite storage Ll i
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Affordable Voice Mail and

Multi-Line Voice STATE OF THE ART TELEMARKETING FEATURES
Communication Fully programmable to incorporate

your custom features

Applications:

e VOICEMAIL FEATURES. ..

¢ VOICE MESSAGING * Enhanced Message forwarding Features. . . include forwarding a

| received message to any other box including a personal reply if
CALL PROGESSING desired. In addition, the caller can have access to the complete voice

* AUDIOTEX mailbox feature set.

* TELEMARKETING ¢ Beeper Box . . . allows forwarding of telephone numbers to remote

pagers. This is a real time-saver.

SO EREHOCESSING ° Record Greeting . . . records a greeting message directly from the

* CALL DISTRIBUTION AutoDialer-Database for any box. Speeds the set-up procedure for
* PBX INTEGRATION Telemarketing and Call Processing functions.
* AUTO-DIALING

* Improved Voice Quality . . . provided by enhanced playback
* ALARM SYSTEMS processing.

* Autodialer Notepad Files. . .by simply pushing a key, gain access to
notes on customer contacts or other data.

FESRRE e Call Back Queuing. . . provides for timely return calls keyed by

future call back time and date.

REAL VOICE DIGITAL

VOICE-TEL 6 LINE BUSINESS VOICE-TEL, CANADA'S #1 BEST CHOICE
SYSTEM FOR A GOOD PRICE = _
The system automatically picks up the phone, (no need for :%i i 4 @® AUTO ATTENDANT
areceptionist), asks the caller for the extension or person il ] | ]
they wish to speak to, transfers the call. i there is no 1§ ® VOICE MAIL
answer at the extension, the Voice-Tel system will ask %:
the caller to leave a message in the person's voice box. 0

. | The caller may then be given options, such to transfer to § | ® CALL DISTRIBUTION
another extension, to speak to a backup receptionist, or to 3
be connected to a telephone key response based audiotext i l . CALL PROCESSING
voice builetin board. The Voice-Tel system can also give i t
automatic price and other information after hours, in effect @ AUTO FAX MAIL
a complete 24 hour unattended marketing & telephone !
management system. This system Is ideal for high volume I ® ALARM MONITORING
distribution companies with intense telephone traffic. This }

system creates more sales as a result of efficient phones.

TEL 256-2000 FAX 256-1449

l l I ¢ I ‘ I I’ I \ 3200 Dufferin St. Unit 1B, Toronto, M6A-2T3
. WE ARE LOCATED JUST 4BLKS SOUTH OF 401 NEAR YORKDALE

COMPUTER SYSTEMS AT THE CORNER OF DUFFERIN & SAMOR ROAD
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Fremont Faxography™

pany, the manufacturer whose

Fax96 was recently named PC
Magazine’s Editors’ Choice in the PC
fax board category, is shipping a new
kind of software which lets its Fax96
customers improve the output quality of
their fax messages. Named Frecom

Fremom Communications Com-

applications, for instance) that supports
Epson, IBM or similar printers can
generate letter quality fax messages, in-
cluding graphics, with Fremont’s
WYPIWYF-LQ software.

The user sets up his or her application
software to use Epson printer format-
ting controls, but instead of printing a

Bennett, Fremont’s Vice President of
Product Development, “when you in-
clude outline, shadow, and the double-
wide and double-high versions.”

Faxography
“95% of the crispness of faxed docu-
ments is lost by the relatively crude

WYPIWYF-LQ™

scanning and paper

(What You Print Is | G0 H

PRINT FAX

H s%® | handling devices used

What You Fax)

in standalone fax

DISPLAY FAX

H L06

otset sk machines,” said Paul

software, it trans- e

lates the output of ( ! H&—H
popular personal
computer  applica-
tions software into
fax images that can
be sent to any Group
11T fax machine. The
result is very high
quality output,
noticeably superior
to messages that
have been scanned
by a fax machine.

Press l to Print Fax

Demonstration Only -— No FAXS36 Board Found

Masters, President of
Fremont Communica-
tions Company.
“Faxography, using
our Fax96 board and
this new WYPIWYF
software, lets our cus-
tomers fax directly
from their computer
without scanning.
Their faxes gain a new
degree of clarity and

professionalism. Their

“What we are Copyright 1988, 1330 Fremont Communications HalN G - Go send S - Stop imm
o Jith thi Conpany --s:fl rights reserved SCREEN P - Print 0 - Display cqrrespondents J L 5
omng with this new i felease 200 uex 1.0 L - View log dlately recogmze the

software,” said Paul

Masters, President of

Fremont, “is creating an entirely new
way of faxing: Faxography. With our
Fax96 board inside the PC and this
software  translating  application
software output — text and graphics —
into Letter Quality format, we cut out
two time-consuming and image-
degrading steps (printing and scanning)
in the process of sending a fully for-
matted fax.”

Fremont’s first WYPIWYF program
provides full Letter Quality (LQ) dot
matrix printer and 24-pin graphics
emulation. Any PC application pro-
gram (word processing, spreadsheet,
database programs, desktop publishing

hard copy, the user selects the “print-to-
disk” or “print-to-file” command.
Fremont’'s WYPIWYF-LQ software
then converts that file into fax format.
When transmitted to another fax
machine, it will be printed in the
specified resolution. Both Group III
resolutions — high (200x200 dpi) and
regular (200x100dpi) — are included.
Fax versions of all LQ fonts (regular,
bold, italic and bold italic versions of
two type styles in eight sizes plus five
styles of proportional spaced type for
each style) are included with the
software.

“There are really 648 fonts included
with WYPIWYF-LQ,” said Richard

improved look of docu-
ments that have bold face, underlining

italics and important font chan-

ges they are accustomed to seeing
with LQ and other dot matrix printers.”

“When we introduced the FAX96,”
Masters continued, “we solved the price
and ease-of-use issues for PC fax cards.
As aresult, analysts tell us we are on a
track that will at least double the size of
the PC fax board business this year.
Now, with Faxography, our Fax96 cus-
tomers can fax virtually anything they
can print, whether they use a Letter
Quality printer or not.” (J

Intel PCEO Delivers SatisFAXtion

ntel Corporation’s Personal Com-
Iputer Enhancement  Operation

(PCEO) announced the first multi-
function PC fax board with one-step,
What You Print Is What You Fax
(WYPIWYI™) interface.

SatisFAXtion™, Intel’'s second-
generation PC fax board, combines a
9600bps fax modem, 2400bps MNP
(Microcom Networking Protocol) 5

data modem and grayscale scanner port
in a single slot.

“Customers told us they want to fax
{rom within their software applications
without exiting to run a special pro-
gram,” said Richard Gough, manager of
Intel PCEO’s communications business
unit. “SatisFAXtion combines substan-
tially improved ease of use with ex-
traordinary product value.
SatisFAXtion allows direct faxing from

any application that can print, even
from the DOS prompt.

“There is no easier way to send a fax
than with SatisFAXtion. It’s as close as
you can get to universal E-mail.”

In contrast to boards that require
users to exit their software application
and load their fax application before
sending, SatisFAXtion’s WYPIWYF

Cont’d. on nextpage
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pop-up menu lets users fax as easily as
printing, without leaving their primary
application. To send a fax, the user
selects the “fax” printer, and the
WYPIWYF pop-up menu léts users fax
as easily as printing, without leaving
their primary application.

After specifying the recipient’s name
and phone number and the time to send

the fax, the user gives the application’s
print command, and SatiSFAXtion
transmits the fax. Unlike many boards
that lock up the computer or drain its
resources while faxing, SatisFAXtion
uses a 16MHz 80186 processor to fax in
the background, without interrupting
the user’s work flow or slowing system
performance.

SatisFAXtion users can fax from any
application capable of formatting a file

for an Epson FX85 printer. Epson fonts
and formats are fully preserved, and
standard Windows screen fonts are
preserved in Windows environments.
SatisFAXtion supports Intel/DCA
Communicating Applications Specific
(CAS), enabling developers to incor-
porate custom fax capabilities into their
applications. The board is hardware-
ready for integration into OS/2 environ-
ments. O

PureFax Fax/Data Modem

world works with fax. The single
slot card, which combines a 9600
bps Fax Modem and a 100% Hayes-
compatible 2400 bps Data Modem al-
lows you to use fax in ways that no
dedicated fax machine

PureFax is changing the way the

munications. The data modem is 100%
compatible with the Hayes AT com-
mand set, and can therefore be used
with virtually all popular communica-
tions software. A call discrimination
feature senses whether incoming calls

developers. That means that PureFax
works with other CAS-compatible ap-
plications such as Lotus 1-2-3, Word-
Perfect, Q& A, and cc:Mail.

PureFax features Fax Manager — an
advanced Microsoft Windows-based
application, that provides

can match, ‘

With PureFax installed
in a PC, you have a ver-
satile and comprehensive
set of communications
tools for transmitting
text, graphics and data,
right from your worksta-
tion. Now you can send
and receive fax messages
from every workstation
on the network, eliminat-
ing lineups at the fax
machine, and putting an
end to poor quality out-
put on expensive thermal
paper.

Two PureFax models
are available — one for
network and one for stan-
dalone use. A network
software upgrade kit is
also available, providing
users of the standalone
version with a simple net-

facilities for fax transmis-
sion, reception, graphic
file conversion, and edit-
ing. A run-time version of
microsoft Windows is in-
cluded with the stan-
dalone version. The net-
work version is supplied
with The Network Fax Su-
pervisor — providing a
security-controlled net-
work operation. The net-
work Fax Supervisor acts
as the network ad-
ministrator, ~ managing
and controlling fax trans-
mission, reception and
distribution on the net-
work. PureFax can be in-
stalled in any IBM
PC/XT, AT, PS/2 Model
25, 30 307286, or 100%
IBM compatible com-
puter with at least 640K

work upgrade path.

PureFax adheres to all existing fax
modem guidelines, and has been care-
fully designed to maintain com-
patibility with today’s evolving stand-
ards —in both data and fax com-

are for the fax or data modem, and
routes them to the appropriate device.
PureFax is compatible with the Com-
municating Applications Specification
(CAS  which defines a standard
programming interface for software

of memory, a fixed disk
drive, and a graphics dis-
play adapter and monitor (a mouse is
optional). PureFax can also be used
with many laptops. O



anier Canada, Inc. introduced the

newest series of high-volume

sending and receiving machines
compatible with CCITT Groups 3 and
2. The company also introduced a IMB
memory accessory for fax machines.

According to Lanier, the LanierFax
2275, the most powerful of the three
new 2200 machines, is an ideal hub unit
for Fax networking, able to “batch
transmit” documents which are stored
and programmed to disperse automat-
ically to remote units in a single trans-
mission.

The 2275 also includes a 50 page
automatic document feeder, 60 one-
touch speed dialing numbers, 252 total
phone numbers stored and 48-number
group dialing capability. Other features
include a 50-number delay transmit
capability, tel/fax auto switching and a
confidential receive function.

The LanierFax 2230 and 2260 pos-
sess cost- and time-saving capabilities
that can make an impact on office
productivity. The LanierFax 2230’s
features include, battery-powered back-
up to protect stored documents, no
paper receive to prevent lost incoming
messages, delay memory transmission
to save long-distance costs, the ability

Lanier

rors and speed dialing of up to 100
stored phone numbers.

The LanierFax 2260 has these fea-
tures, but adds an RS232 port for com-
puter interfacing, and is equipped with

Lanier Canada also introduced the
Lanier Message Terminal (LMT-1), an
accessory which enables any ordinary
facsimile unit to become a communica-
tions centre.

a 512K (30 page)
memory.

The LanierFax 2230
and 2260’s memory
capabilities enable docu-
ments to be scanned,
stored and sent to a com-
bination of receiving
units at the touch of a
button. The units may be
programmed to send
transmissions during the
times of day when long-
distance rates are lowest.
A battery-powered back-
up system protects stored
documents during power
interruptions. For added

convenience, the Lanier
models 2230 and 2260 feature a built-in
telephone handset.

Each Lanier unit’s memory also ac-
cepts and stores incoming messages
should the units run out of paper. A
visual alarm alerts the user when there’s
a stored transmission waiting to be

printed. The systems store

the transmissions until fac-
simile paper is replaced.
The LanierFax 2230 and
2260 have two features that
protect confidentiality. A
closed user group feature
enables the user to specify
facsimile units with which
the LanierFax wunit is
authorized to communicate,
in both send and receive
modes. This eliminates

prohibits unauthorized use
of the machine, and
prevents incoming “junk
fax.”

Second, the confidential

to initiate a relay broadcast to up to 99
units, closed user group and confiden-
tial transmission features, voice
response to calls other than from fac-
simile units, CCITT Error Correction
Mode—-eliminating communications er-

transmission feature
enables the user to send messages to
“mailboxes” within other compatible
LanierFax units. Receiving units will
print messages only after a correct
password is entered.

wrong number receptions,

The LMT-1 adds one megabyte of
memory, allowing the wuser to
“upgrade” regardless of the manufac-
turer or model, or even to add memory
to a non-memory machine. Features in-
clude confidential mailboxes with
remote retrieval, broadcasting to 100
locations, and delayed sending of mes-
sages after hours to reduce long-dis-
tance phone bills.

The mailbox reception actually
bypasses the host unit. When someone
sends a confidential message, the LMT-
1 stores it in the user’s mailbox, not
printing the message until an assigned
security code is entered. The LMT-1
also allows the user to forward con-
fidential messages to other Fax
machines or retrieve their mailbox con-
tents from a remote Fax system. The
feature also allows the user to screen
callers by limiting access, to eliminate
“junk mail” from unauthorized units.

Dan McDermid, marketing manager
in Lanier’s business development, said,
“The LMT-1 gives the user the ability
tomake any facsimile unit more power-
ful, more secure, and more cost-effec-
tive.” (J
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Toshiba takes nature’s concept:
Small yet extraordinarily powerful.

@

And makes it work for you.

Without question, Toshiba’s “First Family”  ary Microsoft “Windows” 3.0® with a
of portable computers demonstrate the Microsoft mouse (list price $279)—-FREE.
perfect combination of power, performance, Plus, if you wish, you can also purchase the
quality and portability. That's why the vast genuine Toshiba optional 2MB Memory

Board for these powerhouses

for just $699 (plus provincial
sales tax where applicable). Nor-
mally the Canadian list price

for 2MB of genuine Toshiba
memory is $1,899! So, don’t
delay. Offer ends November 30,
Right now, when you purchase ~(Microsoft® Windows™* version 3.0) 1990 (coupon must be post-

majority of all portable PC’s sold
in Canada, proudly carry the
Toshiba name.

SAVE UP TO $1,479 on Toshiba
Memory, Microsoft Windows .
3.0® and a Microsoft® mouse.

any Toshiba 80386 or 80386SX® portable dated prior to Nov. 30, 1990).

computer* you'll receive a valuable coupon. For more information about any Toshiba
Mail it to Toshiba, with your proof of microcomputer products, call:

purchase and we’ll send you the revolution- 1-800-387-5645.

TOSHIBA

INFORMATION SYSTEMS GROUP

*Offer available on Toshil ba T3100SX, T32008X, T5100 and T5200 bl purchased b ber 1, 1990 and N ber 30, 1990 or while supplies last. Allow 4 to 6 weeks for delivery.
3865X is a registered trad k of Intel Corporation. Microsoft Wi ndows 3.0 is a reglslered md:mark of chrosofl Corponnon OFFER ONLY VALID IN CANADA THROUGH AUTHORIZED TOSHIBA RE-SELLERS.

Circle No. 90 on Reader Service Card




Secrets of Painless 3D

Custom menu macros can help you work efficiently in AutoCAD’s 3D.

utoCAD has featured 3D for

years now, although it was-

n’t until Release 10 that it

became a real alternative to
2D, as opposed to a sales tool for pro-
ducing impressive demos. The advan-
tages were obvious: a single master
drawing could be rotated in 3D space
to provide plan views, elevations, and
any view in between. Perspective
views could also be generated, again
from any viewpoint. If the drawing
was done to exact scale, the fit of
parts could be easily checkedt.

The disadvantages were also ob-
vious. The newcomer to 3D became
lost in a never-never land of coordi-
nate systems, unfamiliar viewpoints,
massive amounts of typing, and
CAD entities that secemed to have
minds of their own.

If you can see the advantages of
3D but are baffled by the adaptation,
read on. There’s hope.

3D Tools
With Release 10, Autodesk provided
a way to cope with the difficulties of

maneuvering in 3D space: the User
Coordinate System, or UCS. With
this system, the operator could
choose the origin point (ie, X, Y, and
Z become 0,00 at whatever point
you want). If you wanted to work on
an angled skylight on a roof, for in-
stance, the UCS could be attached to
the skylight by picking new X, Y,
and Z points from the skylight itself
(for instance, by picking the corners
of the skylight as the new X, Y, and
Z). Now the operator would be draw-
ing as if the glass of the skylight
were the new plan view. To instantly
get back on familiar ground, the op-
erator chooses the World Coordinate
System. This is pretty much equiva-
lent to the standard plan view of a
building or other object.

Fig. 1. shows the application of
the UCS to an angled skylight sitting
on an elevated surface. Now all enti-
ties (including text) will be drawn on
the angled surface of the skylight.
Selecting a plan view will make the
skylight glass parallel to the monitor
screen.

Fig. 1. The angled surface is easily worked on by attaching the User Coordinate System icon to it. A
simplified menu macro for doing this is explained in the text.

Bill Markwick

This new system is vastly better
than the ELEV and THICKNESS
commands of previous releases, but
the 3D newcomer may not think so,
especially when dealing with the
oddities of actually getting the UCS
icon exactly where you want it.

Another important tool for getting
around is the VPOINT command.
Viewpoints are critical to eliminating
those irritating optical illusions (lines
that look perfect in one view are
heading off into space in another).
However, the VPOINT icon is a bit
strange, to say the least, and it needs
some help before it becomes really
convenient to use.

Once the basic frame of the draw-
ing is done, the operator needs to
make at least some of the objects
opaque in order to produce a realistic
rendering for plotting out. This is
where the 3DFACE command and a
few of the specialized 3D surfacing
commands come into their own.
These also need some massaging be-
fore you can use them quickly.

The Custom Menu
AutoCAD lets you write your choice
of commands into the menu file, and
you can even make them into mac-
ros. This feature is the one that trans-
forms 3D from a confusing tangle to
a valid drawing tool.

There are two approaches to writ-
ing a custom menu. First and easiest
is to modify the existing menu from
Autodesk. Second is to write your
own from the ground up. We’ll use
the first method; if you find that
these methods simplify your CAD
work, you’ll probably want to try the
second.

You’ll need a word processor that
can make ASCII files, such as Word-
Star in the N mode or WordPerfect
in the text/infout mode. Now find the

M3IIATH Wvo/avo
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file ACAD.MNU, which lives in di-
rectory called SOURCE on one of
your main AutoCAD disks. This is a
large ASCII file containing the vari-
ous AutoCAD menu commands.
When ycu load AutoCAD, it looks
for this MNU file and checks to see
if it’s been modified. If so, it then
compiles it into the binary file
ACAD.MNX. Every time you do
any editing, AutoCAD automatically
updates the files when you load up.

If you can’t locate the file
ACAD.MNU, you can make it from
the file ACAD.MND, which is an
annotated version used as input to
the menu compiler MC.EXE (which
comes with AutoCAD). If you have
ACAD.MND and MC.EXE in your
AutoCAD main directory, type MC
ACAD and the ASCII file
ACAD.MNU will be produced.

Load ACAD.MNU into your AS-
CII word processor and have a look
around. The square brackets enclose
the name that will appear in the pull-
down (“POP’’) menus or the right-
hand screen sidebar. The commands
to the right of the square brackets are
what is actually fed to the AutoCAD
command line. For instance,
[LIST]ACACLIST;AUTO will cancel
any command in progress (in case
you’ve clicked on the wrong one)
and start the LIST command. The
semicolon is the menu symbol for a
Return, and AUTO puts the LIST
command into the automatic-pick
mode (drag to the right for a win-
dow, to the left for a crossing win-
dow). Note that the semicolon, the
space, and the Return key all have
the same function. Other commands
and symbols will be explained as we
go along.

Now we have some real power.
We can automate all those cumber-
some 3D commands and have you
zipping around in 3D space in no
time. Well, almost no time.

A Menu Tryout
Let’'s start by simplifying the
VPOINT command. This will let you
spin the drawing around to your
heart’s content just by clicking on
the menu.

First, decide whether you want
the new commands to appear in a

pulldown or a screen menu. There’s
lots of room in the ACAD.MNU
pulldowns (Hercules monitors can
display 20 menu lines, VGA about
26), and there’s only so much room
in the screen sidebar, so you might
want to limit the sidebar to your fa-
vorite commands and put everything
else in pulldowns. The AutoCAD
pulldown Display shows up in the
MNU file as POP4 at line 95, and
there’s space in it for extra lines, as
well as Settings, POPS5, and Options,
POP6. The sidebar menu is called
SCREEN (you’ll find that these main
headings begin with asterisks).

Here are some macros that let you
view the drawing from an angle
above, with left, right and rear view-
points. Add these lines to your
choice of pulldown (or sidebar, but
remember that the sidebar can only
display eight characters — the pull-
downs automatically expand in
width).

[UPPER LEFT]“CVPOINT;-2,-2.5,2;
[ABOVE CENT.]"CVPOINT;-0.0557,

-0.2400,0.9692
[UPPER RIGHT]}"“CVPOINT;2,-2.5,2;
[RIGHT REAR] “CVPOINT;0.35,0.35,0.35

{LEFT REAR]"~CVPOINT;-.35,0.35,0.35
PLAN

Note that the command PLAN ap-
pears on its own; it doesn’t need any-
thing else because it’s a direct Auto-
CAD command. Now  start
AutoCAD and your menu should be
recompiled. Pull down the modified
menu and you should see your com-

mands. If you have a 3D drawing
loaded, try it out. With one mouse
click you can spin the drawing
around to suit you. You can also put
in any other viewpoints you want.
First, use VPOINT or DVIEW to ro-
tate the drawing to the preferred an-
gle. Then type VPOINT to see what
the coordinates are. Type them into
the menu following the syntax
shown above.

Load AutoCAD. The command
line should say ‘‘Compiling
ACAD.MNX™’. Try out your new
commands.

More Views
The basic viewpoints above are fine,
but you’ll probably spend a lot of
time working on one particular sec-
tion of the drawing. It’s nice to be
able to instantly get this viewpoint
back when you want it, so here’s a
screen macro that lets you save and
recall views. Add the following line
to the SCREEN section:
[VIEW] “c$S=VIEW

Now add these lines just after the
SCREEN menu, (that is, following
the command UTILITY):

**VIEW

[List)*"CVIEW ?

[Del] “"CVIEW D $S=SCREEN
[*CANCEL* ] “"C"C$S=SCREEN
[Restore] “"CVIEW R $S=SCREEN
[Save]“CVIEW S $S=SCREEN
{Main])“CVIEW R MAIN $S=SCREEN

Now when you load AutoCAD,
the word VIEW should appear in the

Fig. 2. A simple architectural drawing. The 3D features were greally simplified by the UCS, Vppoint

and 3dface lechniques explained in the tex!.




sidebar. Click on it and the sidebar
should change to the little VIEW
menu shown above. Try out one of
the items (or Cancel) and the main
sidebar should reappear. And the
command MAIN? It’s used to return
you to your current favorite view,
which you should have previously
named MAIN.

Note that if you use a series of fa-
vorite views, you could add them to
the above submenu (as Viewl,
View2, or whatever you prefer).

The UCS Menu

The UCS is a very powerful com-

mand, and as such requires a lot of

typing. Here’s a new pulldown for

ACAD.MNU that does all sorts of

automated tricks for you. Since

AutoCAD allows up to ten pull-

downs and uses only eight, we’ll

make this one number nine. Add

these lines after POP8 (the Help

menu).

***POP9

[-UCs-]

[DIALOG BOX)~CDDUCS

{ICON at Origin])~CUCSICON;OR

[ICON in Corner])~CUCSICON;NO

{Icon)~CUCSICON

{Icon

Test ) “CUCSICON;OR;DELAY;750;UCSICON;
NO

=1

(Plan, current])~CPLAN;;

[Plan, world]“CPLAN W

[Plan, ucs]“CPLAN U

[_

{New ORIGIN]"CUCS;0;$S=SMLTOOLS

{ORIGIN, int])"~CUCS;0; INT;\UCSICON;OR;
DELAY; 750; UCSICON; NO

{ucsj)~cucs

[RESTORE UCS]~CUCS; R

[SAVE UCS])~CUCS;S

[WORLD UCS]“CUCS;W

[Auto UCS

I-N-N)~CUCS;3;INT;\NEA;\NEA;
\UCSICON;OR;DELAY; 750; UCSICON; NO

{Auto UCS

I-I-I}~CUCS;3;INT;\INT; \INT;
\UCSICON;OR;DELAY; 750; UCSICON; NO

{List all UCSs]~CUCS;?

{List Current UCS]~P{(PRINC “Current
UCS name 1s ”) (GETVAR “UCSNAME”)

The Icon commands at the begin-
ning let you move the UCS icon
around to confirm that the origin is
really where you want it. Icon Test
will make the icon jump to the origin
for about one second and then jump
back to the corner again. It’s always
a good idea to make sure that any
UCS change worked the way you
wanted it to, or you’ll be wasting a
lot of time and effort.

The left backslash in the above
menu means ‘‘pause for user input’’,
which can be either typing or a
mouse click.

The Origin commands replace the
ELEV command used in older ver-
sions of AutoCAD. Just pop the ori-
gin onto a convenient spot, generally
by using the OSNAP tools. I've in-
cluded the Origin-Int command be-
cause intersections are the most often
used Osnap method.

The Auto UCS may well become
a favorite macro. The I-N-N version
uses an Osnap Intersection and two
Near points for setting the UCS, and
the I-I-I uses three Intersections.
These let you snap the UCS back and
forth as rapidly as you can click.

Finally, a tiny LISP statement
gets the current UCS name for you,
because it’s easy to forget where you
are in a complex drawing.

3DFACES

Once you’ve completed a 3D
drawing’s basic framework, you al-
most always need to cover over a gap
here and there if you’re going to plot
out a hidden view. This is where the
3dface command comes in. Unfortu-
nately, Autodesk hasn’t made it par-
ticularly easy to use. Here’s another
pulldown menu for you (POP10) that
will simplify adding visible and in-
visible faces to your drawing, plus a
few other utilities.

***POPY

[3-DIMEN]}

[3DFACE] ~C3DFACE

[CHG 3DFACE]) “P (COND ((NULL C:CHFACE)

(LOAD “CHFACE”)));CHFACE
[Inv. 3DFACE)"C3DFACE;I;\I:\I;\I;\;
[Inv. 3DF/4int])~C3DFACE;I;INT;\I;INT;

\I;INT;\I;INT;\;

[4-PT 3DF/int)~C3DFACE;INT;\INT;

\INT;\INT;\;

[ELEVATION] ~CELEV

[THICKNESS]}’ SETVAR THICKNESS

[ZERO THICKNESS]’SETVAR THICKNESS 0
[3DFACES ON]’SETVAR SPLFRAME 1
[3DFACES OFF)’SETVAR SPLFRAME 0

. Xy

.Yz

«XZ

[V3DLIN]) ~CLINE;\ .XY;@;\;

[SOLID) SOLID

[CHANGE E,T) ~“CCHANGE;\;P;E;\T;\;
[3D OBJECTS] “P (COND ({(NULL C:CONE}

(PROMPT “Loading...”)

+{(LOAD “3D”}))}"P SI=I3D $I=*
[HIDE] “"CHIDE

The first command is the un-
changed 3dface, just in case you
need. The next, CHG 3DFACE,
loads CHFACE.LSP (which comes

with AutoCAD) and lets you edit the
vertices of a 3dface. The INV
3DFACE draws faces that will be in-
visible if 3DFACES OFF is selected
(the variable SPLFRAME is set to
off, or 0). The next command draws
an invisible 3dface using the Osnap
Intersection tool for all four corners.
The next draws an ordinary 3dface in
the same manner.

Elevation and Thickness are the
same commands that were in pre-
vious releases. They still have lots of
use left in them yet.

The 3DFACES commands set the
visibility of faces drawn with the I
(invisible) option. You’ll only see
the effect after a regeneration or a
Hide command.

The XYZ filters are handy for
feeding a particular coordinate to a
new entity, and the V3DLINE draws
a vertical 3D line from any chosen
point (you type in the Z coordinate,
or 3D length). If you use it in a plan
view, the line rises vertically out of
the screen and you’ll just see a dot.

The Change command is preset to
deal only with Elevation and Thick-
ness of an entity. It makes editing
very quick.

The 3DOBJECTS command
loads the domes, dishes and so forth
from 3D.LSP, which comes with
AutoCAD.

Expanding

If you’ve found these macros useful,
you’ll probably want to continue on
adding to your menu, and eventually
write a full-blown one of your own.
One of the most useful techniques is
to have the screen sidebar change to
accompanying parameters for a se-
lected pulldown. For instance, in the
UCS pulldown I’ve omitted the ro-
tate-UCS function (X/Y/Z). You
could add this command and have it
display the most popular angles in
the sidebar. Here are some hints to
get you off and running:

The pulldown command should
be [Rotate UCS]ACUCS $S=UCS.
The screen menu should be called
**UCS and should begin with X, Y,
and Z, each on a separate line. Then
add a list of angles, such as 10, 30,
45, 90, etc.

CAD
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NEW PRODUCTS

[0 American Small Business Com-
puters has released DesignCAD 2D
version 4. The company seems confi-
dent that the update will make
DesignCAD the most powerful CAD

Using PlotView, users can exam-
ine and manipulate graphics created
in drawing, paint or CAD/CAM pro-
grams and saved as plot files. Plots
can be displayed on the screen, out-

Drawn usin 8
THME ERSY TO USE CRO SYSTEN - LY $299!

put to a graph-
ics printer, or
pasted into
documents and
reports.

Other Plot-
View features
include scaling,
rotation and
scrolling; plot
size selection;
emulation of 5
plotter models;
selectable pen
colors and
widths; zoom in

DesignCAD

program available for a PC com-
puter. A programming language (Ba-
sicCAD) allows the user to run BA-
SIC programs to customize the
package. The update also features
multiple work windows, new dimen-
sioning formats, a customizable
screen, and digitizer templates.
DesignCAD 2D version 4.0 also has
improved mouse support and special
“rubber-band” features. The update
requires 640K of RAM memory and
a hard disk.

The company also announced that
a version of DesignCAD is available
for the Apple Macintosh, combining
the functionality of DesignCAD 2D
and DesignCAD 3D.

American Small Business Com-
puters, 327 So Mill St, Pryor, OK
74361; Ph: (918) 8254844, Fax:
(918) 825-6359.

Circle No. 75 on Reader Service Card

[J Ajida Technologies has intro-
duced PlotView version 2.5 for Win-
dows, a utility program for viewing,
printing and cutting/pasting Hewleit-
Packard Graphics Language (HP-
GL) plot files. PlotView runs under
both versions 2.1 and 3.0 of the Mi-
crosoft Windows operating environ-
ment.

and out; output to laser, inkjet and
other printers; new proportional sys-
tem font; direct access to 16 Mb of
memory in Standard or 386 En-
hanced mode and up to 64 Mb of vir-
tual memory in 386 Enhanced mode
by swapping memory pages to disk.
Ajida Technologies Inc, 613
Fourth Street, Santa Rosa, CA
95404; Ph: (707) 545-7777; Fax:
(707) 575-3210.
Circle No. 76 on Reader Service Card

[J ISICAD Inc has CADVANCE
version 4.0, a PC-CAD software de-
veloped specifically to allow users to
work collectively on projects in a
network. According to ISICAD, the
software permits information and pe-
ripheral sharing across the network
while offering built-in control and
security to ensure data integrity.

Reference files enable users to ac-
cess several base drawings — with
layer control — as a background for
their current drawings, but prevent
them from editing or changing the
base drawing. Security is enhanced
through passwords attached to draw-
ings. CADVANCE also offers
2D/3D CAD functionality and direct
links to non-graphic databases.

ISICAD Inc, 1920 West Corpo-
rate Way, PO Box 61022; Ph: (714)

533-8910; Fax: (714) 533-8642.
Circle No. 77 on Reader Service Card

[J Advance Software Design Solu-
tions is introducing RESOLVE, soft-
ware 0 correct reading or drawing
distortions that might arise when dig-
itizing drawings for use in CAD sys-
tems. The company says most digit-
izing boards often cannot reference
their measurements to a distorted
grid or coordinate system. RE-
SOLVE allows a designer to digitize
drawings and grid lines with a digit-
izing board. The software checks and
corrects each measurement against
the drawing grid. Advance says the
result is fast, accurate CAD data.

RESOLVE works with CAD sys-
tems that have an IGES translator
and a digitizer board. The CAD sys-
tem need not be PC-based, but the
IGES files must be placed on an
IBM PC or compatible with a DOS
environment,

The company says RESOLVE
would be most useful for automotive,
mechanical design, and tool and die
making shops where drawings often
have complex surfaces and are de-
fined by several curved sections. The
quality of surfaces can be maintained
by using the RESOLVE software to
correct any distortions in the sections
which may exist on the drawing. The
RESOLVED surface information can
then be used in the CAD design en-
vironment as reference surfaces, or
the CAM environment to make com-
puter tool paths for milling ma-
chines, etc.

Advance Software Design Solu-
tions, PO Box 126, Station B, Lon-
don, ON N6A 4V6; Ph: (519) 657-
1605.

Circle No. 78 on Reader Service Card

[J AutoSIGHT Inc is bringing out
AutoSIGHT Compare 2.0, a PC soft-
ware tool for checking and compar-
ing drawings produced on CAD sys-
tems. The update is now compatible
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CM-1440: A Trinitron® tube and our enhanced technology makes
Windows and all business applications cleaner, brighter, and sharper.
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CM-1450: Non-interlaced 1024x768 resolution makes CAD, DTP. and
business graphics brighter without flicker or ghosting. For under $1000.

JB. Morketin

Bringing computer technology to your doorstep
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835 Campbell St. « Comwall, Ontario K6H 5T2
1-800-267-0000 « (613) 938-3333 « FAX (613) 938-4935

Seiko Instruments USA, Inc., PC Products Division, 1144 Ringwood Court, San Jose, CA 95131,
trademarks of Sony Corporation and Apple Computer, Inc. respectively.

best Trinitron tubes, made even better
by Seiko Instruments’ precision
electronics.

You see, other monitors’ electron
guns sometimes misalign, resulting in
fuzzy, less intense color dots and slightly
out of focus type. Our specially designed
driving and focusing electronics are
simply more precise. So our colors are
always on target. And always in focus.

The result is brighter, richer color.
Sharper lines. And crisper type. All of
which works wonders for Windows, or
any application.

Choose the CM-1440 for the sharpest
images in business. Or for even crisper,
flicker and ghost-free desktop publish-
ing, graphics and CAD, pick the non-
interlaced CM-1450. Both have a 25mm
aperture grille (dot pitch) to sharpen
the details. Of everything from
Windows to doors.

Call 1-800-888-0817 Ext. 1127 for
dealer information and a free brochure
onour entire line of precision engi-
neered, 14" and 20" monitors for PC’s
and MACs?

8514/A
640x480 800x600 1024x768 1024x768 640x480 1024x768

Model

VGA SVGA Int* Nonntt MAC MAC
CMM40 1 X X X T
CMMS0H" X X X X
CM-205020" X X X X X X
CM-1445 14" X

Seiko Instruments

Circle No. 92 on Reader Service Card

08) 922-5900. *Interlaced and Non-Interlaced. Trinitron and MAC are registered
Specifications subject to change without notice. © 1990
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with more than 190 printers, requires
450K of free memory, offers a user-
configurable environment, and is
network compatible.

AutoSIGHT Compare 2.0 pro-
vides four methods to compare simi-
lar drawings residing in AutoCAD
and other CAD systems. A compos-
ite method provides a colorcoded
display of differences between simi-
lar drawings or versions of the same
drawing. A net-difference method
erases all common elements between
drawings. An overlay method stacks
multiple drawings so their differ-
ences can be seen and a split-screen
method provides a side-by-side com-
parison. In addition, the enhanced
comparison tool permits users to
view differences by turning layers on
or off and by panning and zooming
areas of the drawing containing dif-
ferences.

AutoSIGHT Compare 2.0 works
with DWG and DXF file formats,
and requires 512K and MS-DOS 3.0
or higher. Network versions are
available.

AutoSIGHT Inc, PO Box 362086,
Melbourne, FL 32936-2086; Ph:

(407) 242-5865.
Circle No. 79 on Reader Service Card

0 Micro Display Systems Inc has
introduced the Genius 1920C, a
video controller card that is compat-
ible with multi-scanning monitors
running between 31 and 65 KHz,
displaying 1280x1024 resolution.
The card can be purchased as a com-
plete system offering a choice of two
monitors or as a board-only option.
The board incorporates a 32-bit mi-
croprocessor running at 60Hz. Stand-
ard memory is 2 Mb VRAM and 2
Mb DRAM, with memory expansion
possible to 16 Mb DRAM. Features
include 256 colors selectable from a
palette of 16.7 million and VGA
pass-through capabilities.

The 1920C is based on the Texas
Instruments 34010 microprocessor
and supports TIGA-based applica-
tions plus Windows 3.0 and GEM.
AutoCAD, OrCAD and Halo are
also supported; the company is de-
veloping drivers for Ventura, Word-
Perfect, PageMaker and other desk-
top publishing programs. Users will

be able to run these programs in an
enhanced high-resolution text mode.

An offshoot from the 1920C tech-
nology is the 1920G gray-scale sys-
tem, which includes the same fea-
tures as the 1920C plus the option of
256 shades of gray selectable from a
palette of 16.7 million. The unit can
be purchased alone or as a bundled
system solution with a choice of two
monitors.

Micro Display Systems Inc, PO
Box 455, Hastings, MN 55033; Ph:
(612) 437-223; Fax: (612) 437-
7325.
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[0 Definicon International has a
new low-cost VGA board for PCs
that delivers high-resolution graphics
comparable to those of the IBM
8514/A and adapters based on the
Texas Instruments TIGA interface
specifications. The CAD RACE
(Resolution and Color Enhanced)
board employs RAMDA (digital

8514/A will also run on the CAD
RACE, according to Definicon. With
1 Mb of RAM, the board lists for
US$495.

Definicon International, 181-B
West Orangethorpe, Placentia, CA
92670; Ph: (714) 961-0438; Fax:
(714) 961-0952.
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0 CADworks Inc is making avail-
able a new family of high-perform-
ance pen plotters from Enter Com-
puter. The line offers unattended
operation, automatic roll-feed take-
up and automatic paper sizing in A,
C, D and E size. The Encad SP4800
series 8-pen plotters offer a choice
between manual or automated opera-
tion with a combination of auto-
mated frame advance plus motorized
roll-feed and take-up. CADworks
said the plotters are faster and more
efficient due to further development
of their VLSIC chip, incorporation of
a 68000 microprocessor, and addi-

analog converter)
for  anti-aliasing
and for better color
capabilities. (Anti-
aliasing is a tech-
nique  used to
smooth the jagged
edges of lines, cir-
cles and other non-
rectangular objects
drawn on a CRT
screen.)

Definicon says
the board generates
two to three times

the numbers of pixels that can be
represented on-screen by conven-
tional 1024x768 VGA graphics
boards, producing flicker-free resolu-
tions of near-photographic quality, in
better color. CAD RACE also in-
creases the number of colors dis-
played on-screen to 800,000 from the
256 colors normally associated with
VGA technology.

A software-based Display List
Processing feature designed for
AutoCAD users enables redraws to
be performed faster. This feature
supports AutoCAD release 9 and 10,
as well as AutoCAD 386. In addition
to AutoCAD, any software that ob-
serves the requirements of the IBM

tion of a 512K buffer (upgradeable to
2 Mb with standard SIMM:s).

The company says the SP4800 se-
ries is designed for more precise arcs
and angles, letters and numbers. The
series works with most CAD soft-
ware including AutoCAD, Versa-
CAD and other HP-GL-compatible
programs, and emulates most HP
plotters. The Macintosh is also sup-
ported. The Encad SP4810 plots A-C
drawings, the SP4820 plots A-D, and
the SP4830 plots A-E sizes.

CADworks Inc, 1020 Denison
Street, Suite 114, Markham, ON L3R
3WS, Ph: (416) 470-6616.
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$825.00. A fantastic value for the Greff 288-12 computerl Greff computers are available in four convenient case styles.

‘Save with Greff!’

Greff System 386sx only $920.00 or lease @ $24.33/mo
Greff System 386-25 only $1,535.00 or lease @ $40.60/mo
Greff System 386-33/Cache only $1,995.00 or lease @ $52.77/mo

Greff Computer Corporation manufactures, services and supports a
comprehensive line of affordable, high performance personal computer systems.
Our 286, 386 and 486 computers boast some of the most competitive prices in
the industry. Because you buy direct from our manufacturing facility. Right
here in Brampton, Ontario. Eliminate the margins and mark-ups of computer
stores. Price is just one reason thousands of informed PC purchasers trust
Greff for their PC needs. Read 14 other reasons.

1. Flawless hardware and software
compatibility. To ensure a long, fruitful life,
Greff computers maintain compatibility with
the past, present and future. MS-DOS, 0S/2,
UNIX, Novell NetWare or Windows 3.0 to name
a few. This makes Greff PCs a wise decision for
serious business users.

Blazing Speed

2. Breathtaking speed and performance! GrefF's
386-33/Cache turns a sizzling 40 plus on
Norton’s 4.50 rating.

3. All Greff products are backed by a one year
parts and labour warranty. Outstanding
technical support at your fingertips. Almostany
question you may have about your Greff system
can be answered over the phone. Toll-Free.

4. Access to a nationwide service network. Our
on-site service plan boasts 4 hour response time.
The carry-in depot service is available at 19
convenient centres across Canada. These
optional service upgrades are available for a
nominal fee, starting at under $11.00 a month.

Expand it!

5. Outstanding expandability. Need hard drive
storage? Greff has options all the way up to dual
650Mb drives with 14ms access for a colossal 1.3
gigabytes of storage capacity! Want colour?
Greff can provide you with a 16-bit VGA display

for a brilliant rainbow of fast, vivid colours.

6. Different users have different needs. Tailor a
Greff computer to your exact requirements.
Greff manufactures a full range of computers.
Eleven different systems, ranging from the
economical 286-12 to the high performance
486Cache EISA. You can even choose the case
option which best suits your individual needs.

7. We configure your computer to your exact
needs, then burn-in everything, add-in boards
and all, to make sure the entire computer works
perfectly. Proven reliable - time after time.
‘“..reputable suppliers of well-built PC
compatibles.” (Computing Now!)

8. [Easy payment options. Use your Visa,
Mastercard, Cheque, Cash or Corporate
Purchase Order.

Lease from $16.63 a month

9. Save your cash! With GrefT's flexible lease
plan, you can arrange a payment schedule to fit
your budget and cash flow exactly. Lease a Greff
computer from $16.53 a month. (0.A.C.)

10. Free Newsletter. Greffpublishesa quarterly
newsletter dubbed ‘Fresh from Greff’. It keeps
you informed of new products, updated prices,
important new services, and much more. Qver
15,000 businesses and individuals already
receive this free publication. To start your

subscription, just call. It’s yours. Free.

11. Rave Reviews: “Overall, Greff seems the
perfect example of the new breed of computer
retailer, combining innovative marketing
techniques with a strong commitment to after-
sale-support.” (Computing Now!, August 89)

12. Insured prompt delivery. Anywhere in
Canada.

13. Many extras included in the Greff price.
Look at these standard features, for which you
would normally expect to pay extra. A full 1Mb
of RAM, 5.25" 1.2Mb or 3.5" 1.44Mb diskette
drive, one parallel and two serial ports, built in
clock & calendar, enhanced 101-Key keyboard,
and a dual floppy/hard disk controller. All
included.

14. In addition to the fantastic value of Greff
computers, you will find a complete selection of
monitors, tape backups, hard drives, printers,
memory upgrades, math co-processors and even
computer supplies priced to save you money. To
receive your Greff ‘Corporate Savings Pak’, just
call. It’s yours. Free.

Order today, or find out more about
Greff’s comprehensive line of
affordable, high performance personal
computer systems.

Call (416) 458-16561 or fax your

business card to (416) 458-7127.
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1-800-267-Greff

Greff Computer Corporation
80 Devon Road, Brampton, Ontario, LAT 583

All products & brand names are trademarks of their respective companies. Prices and specs subject to change without notice. ftens subject to availability & applicable taxes. E. & O, E.



No one can CAD/CAM

D raw. Draft. Plot. Image.
Model. Roland doesit all. With

our full CAD/CAM line of quality products,
we'll make a great impression on thermal paper,
blueprints, drafting and bond paper, metals, plastics...
and you. Because no one can CAD/CAM like Roland can.
The precision and reliability you need. For the
ultimate in high performance precision drawing, Roland's
full line of drafting plotters give you quick, accurate
plotting in desktop to the larger flatbed sizes you need,

at a price you'll appreciate. Roland plotters are renowned
not only for their precision but also for their reliability and
ease of use.

A new revolution in thermal plotting. Our new

LTX Series of thermal plotters in A to E sizes are
revolutionizing CAD systems everywhere with high quality
drawings, top speed, unlimited replot capacity and full
HP™ compatibility. And because Roland DG thermal
plotters emit no chemicals, they're safe for any work
environment.

like we can.

Express yourself in
two... or three dimensions.
Roland's series of signmaking, engraving
and modelling machines will help you turn
your ideas into reality. Produce vinyl characters and
graphic displays for in-store signs, displays and ads with
the CAMM-1 Desktop Sign Maker; transform an ordinary
CAD system into a professional quality engraving station
with the compact CAMM-2 character/logo engraving
machine; and model, drill, or engrave plastics, wax,
wood, even aluminum or brass with Roland’s CAMM-3
Computer Aided Modelling Machine.

Plot your future on a Roland. Whatever your
CAD/CAM requirements may be now, or in the future...
from accurate, high speed drafting to high impact business
graphics, Roland DG has a model to suit you... and

your budget.

When you're looking for choice, versatility, quality and
performance, you can be sure that no one can CAD/CAM
like Roland can.

Bl Roland

I DIGITAL GROUP

Vancouver
13880 Mayt@o Place Richmond BC V6V 2E4
(604) 273 4453 Fax (604) 270-7150
Calgary

510 350 1910 Centre Street North Calgary. AB T2E 2R2

(403) 2771811 Fax {403) 277-1812

Montreal Toronto
9425 Trans Canada. St Leurent PQ H4S 1v3
(514) 332:6371  Fax (514) 332.9204

5895 Ambler Dnive, Mississauga. ON L4W 2N4
(416) 624-5944 Fax (416) 6241764
Ottawa
200 - 6 Gurdwarta Road, Nepean QN K2E 8A3
(603) 723-0724 Fax {613} 723 7895
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