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Ex CE L TR 0" ’ x4 16) 921-8941 1-800-268-3798

Bullietin Bd. (316) 921-4013 Telex 065-24218

Muitifliex
319 college St., Toronto, Ont. M5T 1S2 llTltelllgem
Catalogue shipping rates are incorrect. Please call us for correct charges. Prices in catalogue are’ erminai

fluctuating. Use as guideline.

Others try to compete with the best —

D
Exceltronix. But will

they be here tomorrow? Celebrate out 5th year in business.

N
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Geminl 10X

8%, Dot Matrix,
80 Column, - 120
c.p-s. Regular

price $615. »
PRINTER SPECIALS

Delta 10 (160 CPS) $739

Gemini 15X $629

15”, Dot Matrix, 132 column, 100 c.p.s.

Epson MX100 $995

15", Dot Matrix with GRAFTRAX +

Epson RX80 (New) $495

Replaces MX80

Epson FX80 (New) $798

8%.", Dot Matrix, 80 column, 160 c.p.s.

TTX Printer $689

Daisy Wheel

Epson FX100 (New) $1069

PDA-232 RS232 $119.00

Due to fluctuating prices please call for
Best Prices In Canada.

We have a spectacular stock of
74LS parts at reasonable prices.
OEM Enquiries Invited. Due to

parts shortages, prices are ris-
ing.

All prices subject to change.

Featuring cse
Mulitifiex Apple™
Compatible Drive

Memory Chips

4164 - 150 ns (1x64K single (+ 5V)
SUPPLYds . B ol e a s .9.95
4116-200n8 (1X16K). . ... ........ IR 1.74
4116:150ns (1x16k). . .............. ... 1.99
2114L-200 ns (Wkxd static). .. ................ 249
61168-150 ns (2kx8 static RAM). ............... 894
(Pin compatible with 2716 uses negligible amount ot
DOWET) i - - - - [l - v . 5. <o - f oo
2018-150 ns (2kx8 static). .. ................. 8.74
2102L-200 ns {(1kx1 static). .................. 1.94
5101-CMOS RAM. ... ... ... .3.84
2708-(tkx8) EPROM. .......... .6.74
2716-2kx8 EPROM single + 5V). .5.50
2732{4kx8 EPROM single + 5V). .8.95
253244kx8 EPROM singie 5V). .. ..... .. ...874
2764-(8kx8) EPROM single V). ........... ... 1295

HUGE STOCK OF LS

Diskettes

5% Diskettes. Boxes of 10

Maxell MDY
Maxell MD2
Verbatim . . .

2 Ec!ype Diskettes In a plastic
binder sheet. ... ... ... ................... $5.89
FllpNFile50.................

Diskminder (75)

PRICE POLICY

Remember that at Exceltronix all
prices are negotiable for quantity
purchases. If you cannot afford large
quantities on your own how about

starting a Co-op.

$269

Monitors NEW
Zenith ZVM-122

Amdek Colour-1
Rolland D6

Amdek

Amber-300A

Zenlth ZVM-123 Green
128K Card

16K RAM Card $58.00

Expand your 48K APPLE to 64K. The MULTIFLEX 16K
RAM Card allows other languagesto be loaded into your
Apple from disk or tape. Allows APPLE CP/M users to
run CP/M 56.

Economodel
"ov5t|cks Wico Red Ball

Seif-Centering with two adjustable controls

Super offer
Kraft Joystick (Apple, P.C)
Kraft Paddles

We re
Oing

(As Reviewed in Oct, '82 ETI)
An excellent fow cos|
terminal kit from $195

Assembled & Test,
case and P/s ed with

$350

Smart Modem

300 baud, IBM Compatible

Apple A la Modem, 300 Baud

Micromodem

Apple compatible

Signalman

300 & 1200 Baud

Smart Modem, 1200 Baud . .. .. o S [ e

Multifiex EPROM
Programmer
Features:
*EPROM programmer for APPLE computers ¢ Pro-
grammes 2718, 2732, 2732A, 2764 « ZIF socket for the
EPROM e Complete with software eBullt-in program-
ming supply.

$69

We have-a large selection of books and magazines.

Proto Boards $15.00
80-Column Card New $84.00

Features:

o Gives 80 columns and upperflower case on your AP-
PLE i/t + lle computer » Works with PASCAL and
CM/M o Auto-switch between 40 columns and 80 col-
umnsg ¢ Full inverse video * Softswitch.

TG Joystick

Deluxe Model

TG Paddles Deluxe Model
Hayes Mach (i1

Model Deluxe Table Top. .
Hayes Mach i

FEATURED SPECIAL!

Our own Multifiex paraliel printer card,
with cable Shop and compare

Package Deals:

A1 Drive & Controller
B2 Drives & Controller
Controller only

with software

VISTA DRIVE

. QUENTIN DRIVE

only

3 mos. warranty

Paper $10.45

For your printer
Control Data, 9% x 11" plaln 500 sheets
Qther sizes avallable.
1500 Sheets of Paper in carrying case.

Z-80 Card
$59.00

$549

$69
$119 Wizard Parallel Card
$299 $95.00

coming Ssoon:
COMMODORE

Controller \

$89 PERIPHERALS!
With Applet™ Multiflex Users Group
St;fnv:re P.O. Box 4059 Station ‘E’

Ottawa, Ont. K1C 5B1

MAiIL ORDERS
Send a certified cheque or money order (do not send cash). Minimum

FELLS

Mastercard and American Ex-

order is $10 plus $3 minimum for shipping. Ontario residents must
add 7% provincial sales tax. Visa.
press accepted: send card No.. signature, expiry date and name of

master charge

Head Office: 319 COLLEGE STREET, TORONTO, ONTARIO. CANADA. M5T 1S2 (416) 921-8941

Circle No. 27 on Reader Service Card.




. Apple Software 1983

. Sam’s Apple |l Clrcult Description . .

. DOS Manuals set/$25.00

. The Blue Book (for Apple Il)

. The Apple Connection

. Apple Fortran

. Compute’s Reference Guide to
Commodore 64-graphics

. How To Use the Commodore 64

. VIC Games

. Compute’s 1st Book of Atari

. Inside Atari DOS

. Kids & the Atari

. A Pet For Kids

. | Speak BASIC to My Pet

. The IBM PC DOS handbook

. Learning IBM BASIC

. Your IBM Personal Computer
. Your Colour Computer

. TRS-80 Extended Colour BASIC .. ..
. The Sinclair ZX-81

. From Chips To Systems

. Introduction to Wordstar

. Wordstar Made Easy

. How to Use Supercalc

. Inslde CP/IM

. The 8086 Book

. 6502 Assembly Language
Programming

. Z8000 Assembly Language
Programming

. What'’s Where in the Apple

. Apple Il User’s Guide

. D-Base || User’s Guide

The "BEST” COMPLETE SYSTEM ‘a

' 37 eeiq
SPECIAL PRICING THIS MONTH ONLY! 'Sss i’

System includes: 1 SA 455 Drive .%
64K of memory, optional expansion from 256K to 1 Meg. Floppy
controller and colour video board, along with the main board,
case, powerful power supply and high quality keyboard.

The “"BEST” IBM™ compatible Peripherals

High Quality Colour Video Board (Fully IBM com-
patible) Floppy Controller Board capable of |
handling up to 4 DS DD 5%” Drives, also
available real time clock and serial port, which
are optional.

Parallel card and game port card
1200 Baud Modem for the IBM™

Also available high quality beautifully finished Canadlan made CASES, which can house
an 8088 or 6502 board, only $99.00.

High Quality IBM Compatible Keyboards $199.00
Powerful power supplies ranging from $110.00 to $250.00

For more Information, please do not hesitate to phone or write for a complete informa-
tion package on our BEST IBMy,, Compatible Line of Products. All of our Canadlan made
products are professlonally assembled, flow soldered and cleaned, and tested. Extended
120 Day Warmranty applles.

Apple /™ Package Includes: 80 x 24 Card, Multiflex IPI,
Z80 Card, Multiflex Disk Drive and Controlier

CALL FOR BEST PRICES
Apple /le™ Package Includes: Zenith ZVM-123, Multiflex
Drive with free Multi Z80 Card Controller, 80 column
card, joystick $2099
NEW Macintosh, based on 68000 with 3” Disk Drive
(smaller version of Lisa™), 3" Diskette Software now

available. $3595

FAMOUS MULTIFLEX Z80 STARTER
KIT SPECIAL $349.00

ideal Learning Tool, with EPROM
programmer ... .A&T $349.00
see page 18 of catalogue

UNIVERSITY OF TORONTO/MULTIFLEX 6809 Board,
great for learning about 6809 and computing in general
with A & T $499.00

Economy Terminal ... . A&T $369.00
Package Deal. . A&T $849.00

FEATURING:

$2,395.00

$3,395.00
Similar to the Kaypro, but a lot less money, now available, MULTIFLEX SINGLE
BOARD COMPUTER, which provides you with ZBOA CPU on board, Floppy Con-
troller, capable of handling 4 5%" or 8" Disk Drives DS DD Disk Drives. One
Serial and One Parallel port, 80 X 24 Video (using its own 280A independant of
"CPU), 64K of Ram on Board. Expandable to 256K at a price of only the 4164
memory chips. Also 1 S-100 connector.
Ail this for only $599.00 SUPER SPECIAL A& T.

OO
CHARGEX

Multiflex Super 2" Package

Similarar features to Xeroxy,, computer for a fraction of
the price A&T $1,695.00

Includes: Economy Video Board, Floppy Disk Controller,
capable of handling up to four 5% or 8” Disk Drives,
one 5%’ SA 455 DS/DD Floppy Disc Drive, CPU card in
attractive packaging, which can accommodate up to
two Disk Drives, and powerful, high quality power sup-
ply.

Chameleon by Seequa
$2495.00

Comes standard with 8088 and Z80A processors, |IBM
compatible, 9” green screen.

-OR-
You can soon obtain a board, which will perform the
same functions as the Chameleon™.

A&T ............%$500.00

iIBMm'" compatible Drives
$299.00 (SA 455)

Up to 50% off selected books and software.
NOW we carry software for your IBM.

Send for FREE CATALOGUE

Exceltronix Computer Division Computers at unbeatable
prices! (316) 921-8941, 319 College St., Toronto, Oontario

c r MS5T 152
Ex EL RON’X No returns or exchanges atter 7 days. 159 restocklng charge.

Circle No. 28 on Reader Service Card.




SURPLUSTRONICS

we will not be undersold

OUR FAMoOus | 5532/8088
6502 BOARD

NOW NEW & IMPROVED VIDEO SECTION

This 6502 board is a vast improvement on others available:

As
Reviewed
in XTI
mMay
1983

Canadian Made

CALL FOR PRICING

® 54K RAM (B-4164 chips) @ Superb quality plastic case o L

® 80 x 24 video included on board ® Excellent keyboard including numeric

® Floppy Disk Controlier included keypad we Offer quallty canad|an
® FIVE additional slots ® EPROMS (blank) included

products. Shop Canadian.

® 280 blank PCB included ® Available preassembied by
® Powerful power supply (SV 5A, +12V 2 p00ia) order only.
up 10 3A peak, —5V 0.5A, 12V 0.5A) 4 yqea| f1or educational

:m :lc‘!!ro-appmved whereas many others applications. 5689
Our prices are low due to our mass produc-
tion assembly, which makes it hard for
others to compete.

Apple Peripherals

Assembled and Tested

w you receive a FREE zs0o pc BoARD AND ZB0 Candy Wh ~wears sor <o b2 $ 58.00
“o FREE 128k rAM DISk pC BOARD when you order SOOI 24y Rl 1 R e $ 84.00
the complete package (either Kit or A&T) (BLANK 16K RAM $ 58.00
Our boards are professionally made, flow soldering & Al - vitaskd
“E cleaned & use only high quality prime parts. ::::I)I?Ipl:’:%::a(;gr& """" : ;ggg
= ... with cable & connector ... $ 69.00
Peripheral Boards for your | ;.. Board(NoIC’s) ....... $ 49.00
IBM Pc 1BM, IBM Pf:B:;eCregizteLed trademarks with IC’s & 64K RAM 5129 00
Bk .. WithIC’s & 64K RAM . .. .. I
" ) ..with IC’s & 128K RAM .. .. $210.00
The following boards now available A&T CrazyCard ............... $ 55.00
® Prototyping Card @ Floppy controller card with serial port on
board ® Colour Video Card ® 256K Memory Board expandable to 1 Disk Drives
Meg with real time clock & serial ports ® Case to house the above Apple Compatible ......... $269.00
-$99.00 (Made in Canada) ® Compatible keyboard $195.00 Superb Controller ................ $ 89.00
quality. ® Our own 8088 Board, enhanced and compatible 64K RAM .. w/software ............. $119.00

® Power supplies from $99.00 to $250.00
One year warranty

8088 BOARD Call for best prices

Best Prices in Canada Complete A&T System, Monitors

COLOUR GRAPHICS 256K Introductory Offer, § ZVM-122Amber ........... $189.00

RAM ori MEG. using new ZVM-123Green .. .......... $129.00
. Now only § Roland Colour1 ........... $395.00

® Floppy controller ® 1/0 @ $ 3 L

And much more ® Sold with Printers

all parts including blank |, A Gemini10X ............. $359.00

EPROMS e Compatible with
??? Yes you guessed it. At a
price so low you won't belleve
it. Please call for ordering &
pricing. Demand Is overwhelm-
Ing. Orders will be filled (On a
first come first served basis).

Systems are in stock now, but
due to the high demand,
delivery may be delayed

B. Special Multiflex parallel card with
cable. Shop and compare ... $ 69.00
Package price of Aand B ... $425.00
Gemini15x ............... $649.00

5’ Green Screen
Monitors. $59

L i

slightly. i LGS .
SYSTEM INCLUDES: Case, superb keyboard, good power supply, fan, one SA 455, DS DD Telex No.
DISK DRIVE, Colour Video Board (works as Black and White also). Main 8088 Board with 065-2421 8

64K of memory, expandable to 256K by adding 4164 or you can expand to 1 meg. using
41256IC’s, floppy controlier which can handle up to four 5%’ disk drives & has optionally
avallable serial port and real time clock. Note: We do not sell any proprietary software

Mail Orders add $3.00 minimum for shipping &
handling. Ontario residents add 7% P.S.T. Visa,
Mastercard and American Express cards ac-

Huge variety of Surplus stock at Iow, Iow prices. NEewW)| crte: send card number, expiry data, name of

bank and signature. Send certified cheque or

shipments arriving. NO reasonable offers refused. money order, do not send cash.
Prices subject to change without notice!

Circle No. 29 on Reader Service Card.

Surplustronics, 310 College Street, Toronto, Ontario, M5T 1S3 (416) 925-8603.
1-800-268-3798 (416) 925-6558
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= 9 ’ 1) Binders made especlally for ETI are available for
DeSlgnel' S NOthOOk A AL A % $9.25 including postage and handling. Ontarilo
Using Optocouplers SN ISL residents please add provincial sales tax.

n— BACK ISSUES AND PHOTOCOPIES

Previous issues of ETI Canada are avallable direct
from our offices for $4,00 each; please specly by
month, not by feature you require, See order card tor
issues available.

We can supply photocopies of any articie
published In ETI Canada; the charge is $2.00 per arti-
cle, regardless of iength, Please specify both Issue
and article.

COMPONENT NOTATION AND UNITS

We normally specify components using an interna-
| tional standard. Many readers will be unfamitiar
with this but it's simple, iess likely to lead to error
and will be widely used everywhere sooner or later.
- ETI has opted for sconer!

Firstly decimal points are dropped and substituted
with the multiplier: thus 4.7uF s written 4u7.

Interfaces

Computing Today:
Hi-Res Circles

36
14
48 Designing Microsystems, Part 7:
64

Projects

Capacltors also use the muitiplier nano (one
-nanofarad is 1000pF). Thus 0.1uF is 100nF, 5600pF
is 5n65; Other examples are 5.6pF = 5p6 and 0.5pF

2 Stereo Spreader

Not a twin farm implement, but a sound
improver.

2 ADC Filter Amplifier Project
Clean up that analog line.

= 0pS.

Reslstors are treated simllarly: 1.8Mohms is 1M8,
56kohms is the same, 4.7kohms is 4k7, 100ohms is
100R and 5.60hms is 5RB.

PCB Suppliers .
ET! magazine does NOT supply PCBs or kits but we
do issue manufacturing permits for companies to
manufacture boards and kits to our designs, Con-
tact the following companies when ordering boards.
Please note we do not keep track of what Is
available from who so please don't contact us for in-
formation on PCBs and kits. Similarly do not ask
PCB suppliers for help with projects.

K.SQ.K. Assoclates, P.O. Box 266, Miiton, Ont. L9T
4N

A ene B~—C—D Electronics, P.O. Box 6326, Stn. F,

Infinite Improbability Detector Hamilton, Ont, L3C 6L9.

Ani bably but infinitely f x\éeps"\tzv:%m Electronics, R.R.No.1, Waterdown,Ont.,
infinitely fun game. L

Improbably bu y & Bgzocinths Inc., P.O. Box 261, Westland Mi 48185,

Arkon Electronics Ltd., 409 Queen Street W., Toron-
to, Ont., M5V 2AS5.

Beyer & Martin Eiectronic Ltd., 2 Jodi Ave., Unit C,
O “mns, ews ﬂl‘l OrderForm ...........59 | | Downsview, Ontario M3N 1H1.

Spectrum Electronics, 14 Knightswood Crescent,

3 Frequency Counter

No hunting for peculiar LSI or cases.

- Subscriptions ..........60 Brantford, Ontario N3R 7E6.
Information ETI Bookshelf .........61
TechTips ....... . i a 286 POSTAL INFORMATION
a S d Class Mail Registration N0.3955. Mailing
For Your Information....6 ETIBinders ...........16 Fun of Electronics .. ....47 | | >cdress for sugscrlptglon orders, undeliverabie
NextMonth ...........20 ProductMart..........68 BackIssues............58 | {goplesandchange of address notice is:

Electronics Today Internationat, Sulte 601,
25 Qveriea Bivd,, Toronto, Ontario, M4H 1B1.
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2-Speed Fans

The IMC 2-Speed Boxer Fan is
ideal for applications which re-
quire low cooling in stand-by mode
and maximum. cooling during
operation. Through a temperature
sensing device, the fan changes air
delivery in response to equipment
cooling requirements. The very
quiet low speed mode delivers 70
CFM (free delivery) at 10% lower
power consumption. The high
speed mode delivers 107 CFM (free
delivery) for maximum cooling
performance. For further informa-
tion please contact Doug Pettifer,
Lenbrook Electronics, Unit 1, 111
Esna Park Drive, Markham, Ont.,
L3R 1H2. (416)477-7722.

ETl Magazine is Published by:

Moorshead Publications
Editorial and Advertising Offices
Suite 601, 25 Overlea Boulevard,
Toronto, Ontario, M4H 1B1
Telephone (416) 423-3262

Publisher: Halvor W. Moorshead
Editor: Bitl Markwick
Editorial Assistant: Anthony DeBoer
Production Manager: Ann Rodrigues
Production: Susan Cross
Robin Mitls-O’Neill

Doug Goddard

Earf Gunawardena

Circulation Manager: Lisa Saivatori

A nts Depart t: Pirjo Dunphy
Advertlsing: Omar Vogt
Representatives:” Rick May
Advertising Traffic

Co-ordinator: Claire Zyvitski

Advertising Services: Carolyn Wyatt
- Sharon Cernecca

General Manager: Senga Harrison

Executive

Vice-President; V. Kenneth Marskell

COPYRIGHT-

All materlal is subject to worldwide
copyright protection. All PCB patterns
are copyright and no company can sell
boards to our design without our permis.
sion.

UABILITY
While every effort has been made to en-
sure that all constructional projects refer-
red to in this magazine will operate as in-
dicated efficiently and properly and that
all necessary components are avaiiable,
no responsibility whatsoever is accepted
in respect of the failure for any reason at
all of the project to operate efficiently or
at all ‘whether due to any fault in the
design or otherwise and no responsibility
is accepted for the failure to obtain com.

nent parts in respect of anY such pro-
ject. Further no responsibility is accepted
in respect of any injury or dam.
by any fauit in design of any su
as aforesaid.

caused

Editortal Queries

Written queries can only be answered
when accompanled by a self-addressed,
stamped envelope. These must reiate 10
recent articles and not Involve the staff in
any research. Mark such letters ETI-
Query. We bungt -answer hlephnn
lmerles 1"

=1 =t

An intriguing press release has ar-
rived from Kodak Canada Ltd.
Under a licensing agreement from
Drivetec Inc. of California, Kodak
of New York will begin manufac-
turing a 5.25 inch ‘‘Superminiflop-
py’’ disk drive system. The drives
will be double-sided with 192
tracks per inch, and a capacity of
— wait for it — 3.33 megabytes. It
can also read 48 and 96 track-per-
inch disks. They’ll be available in
the first quarter of 1984, and are
aimed at personal computer users
and small businesses.

Do you live life in the fast lane,
and can’t be far from a computer?
Radio Shack announces the por-
table version of their Model 4, The
Model 4P. It features a 9-inch
screen, and can run all Model III
TRSDOS and LDOS programs via
5.25 inch drives. Also offered is
memory expansion to 128K,
CP/M, and a modem. The key-
board fastens across the fromt to
protect the CRT and drives. At
your local Radio Shack computer
dealer.

- substitutes.

hproject | manufacturers have supplemented

1984 IC MASTER

The 1984 edition of the IC
MASTER has been published by
Hearst Business Communications
and is available in Canada from
Future Electronics. The newly
revised deluxe 2-volume edition
contains over 4,000 pages and lists
key specifications for 35,000 in-
tegrated circuits, microcomputer
boards and related products made
by 225 manufacturers. Both new
and discontinued devices are
shown in the alternate source
directory. This section provides in-
formation on replacements and
lists approximately 55,000 IC
More than 60

the editorial material and tables in
the IC MASTER with extensive
data sheet sections. The eleven
technical data sections of the 1984
IC MASTER, organized by func-
tion and key parameters are:
Military, Digital, Interface,
Linear, Memory, Microprocessor,

Microcomputer Board, Microcom-
puter Support Board, Microcom-
puter Deévelopment System,
Custom/Semicustom IC’s and
PROM Programmers.

It is available in Canada ex-
clusively from FUTURE ELEC-
TRONICS; head office is 237
Hymus Blvd., Pointe Claire,
Quebec H9R 5C7 (514)694-7710.

qformatlcﬂ,

According to the Toronto Globe
and Mail, Coleco Industries Inc. of
Hartford, Conn., says it plans a
new attachment that would enable
its Adam home computer to run
some software designed for the

| Personal Computer of Interna-

tional Business Machines Corp. of
Armonk, N.Y. Coleco said it
would introduce the plug-in at-
tachment late this year. It would
not say how much software design-
ed for the IBM PC would be able
to run on the Adam with the new
attachment.

AN ALTERNATE source to the
OP-27, the industry’s lowest noise
high-precision operational ampli-
fier, has been introduced by
Analog Devices, Inc. The AD
OP-27 combines maximum input
noise of 0.18uV peak-to-peak with
maximum offset voltage and offset
voltage drift of 25uV and

0.6uV/°C, respectively.

A minimum gain-bandwidth
product of SMHz is also offered,
providing good dynamic perfor-
mance at the industry’s lowest cost
for OP-27 amplifiers; from $3.85
to $12.25 (U.S.) .in 100s for in-
dustrial grades.

For further information, con-
tact: Tracan Electronics Corpora-
tion, 1200 Aerowood Drive, Unit
No. 3&4, Mississauga, Ont. L4W
287, (416)625-7752.

Current Sensing Resistor

The Resistive Products Division of
TRW Electronic Components
Group has expanded its line of
power resistors with the introduc-
tion of.the 4LPC Series of wire-

" wound fixed. resistors. Developed

for four-terminal current sensing
and printed circuit board moun-
ting, the 4LPC Series -offers
resistance values of 0.01 ohm to
1.0 ohm at 3 watts, in tolerances
from +5% to +1%. Designed for
circuits where accurate current sen-
sing is required, the 4LPC is used
in such applications as: power sup-
ply reguition, motor controis, RF
sampling, feedback control loops
and overload sensors. For addi-
tional information about 4LPC
resistors, contact the Resistive Pro-
ducts Division, TRW Elecronic
Components: Group, P.O. Box
1860, Boone, NC 28607 or
telephone (704)264-8861 .

6—MARCH—1984—ETI
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Compact Disk Player

Sony has introduced a new com-
pact audio disk. The CDP-200 has
many of the same features as the
CDP-101, as well as a new index
search feature to help classical
music buffs zero in on specific
passages within individual
movements. All key component
parts including the critical
digital-to-analog converter LSI

—

and the semi-conductor laser itself
— have been developed by Sony.
The CDP-200 features horizontal
front loading, utilizing Sony’s
Linear Skate Drawer mechanism.
Feather-touch controls on the
front panel are ergonomically
designed, and include Play, Pause
and Reset/Stop. In addition,
Automatic Music Sensing (AMS)
allows instant access to any adja-

cent musical selections. The Fast
Scan mode enables the user to find
specific portions of a selection
quickly by playing a constant
stream of musical ‘‘samples’’ as
the laser sweeps across the disk.
The Sony CDP-200 also has a
special Index search feature to
enable the user to locate a specific
subcoded portion of a long classic-
al movement. Other features in-

clude: a two-way repeat function
that can be programmed to replay
either an entire selection or any
amount of music located between
an A and B point; a concentrated
display that provides the track and
index number, plus both elapsed
and time-remaining information;
automatic disk sensing protection;
and headphone output jack with
level control.

for your information

GTE said today that it will test
Sylvania Metalarc® lamps in
space during the next Space
Technology Shuttle mission
scheduled for January 30 to
Februrary 7, 1984. ‘‘The purpose
of the space experiment, which is
part of NASA’s ‘Get Away
Special’ program, is to observe the
operation of the efficient Sylvania
lamp in a zero gravity emviron-
ment,” said James F. Cosgrove,
vice president of research and
engineering at GTE Lighting Pro-
ducts. ‘‘Data collected on
behaviour of the lamp arc without
the disturbances of gravitational
convection forces should help us in
design of evem more efficient

lamps,’’ he stated.

An effective telecommunications
system is vital to the growth and
prosperity of any nation, Basil A.
Beneteau, vice-chairman of the
board of Northern Telecom
Limited, told the plenary session
of the Pacific Telecommunications
Conference held in Honolulu
recently. Discussing the impact of
telecommunications on the
economies of developing Pacific
Rim nations, Mr. Beneteau said,
‘“‘Nations with only minimal
telecommunications tools are in-
hibiting their prospects for produc-
tivity improvement, industrial
development, and competitiveness
in am increasingly competitive
world.”’

Missing PCBs.

B

¥

Our apologies for the omis-
sion of the ZX81 ADC and the
Digger PCBs from our January
issue. The person responsible has
been flogged and put on short ra-
tions.
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48K ASSEMBLED & TESTED
MOTHER BOARD (W/BLANK
EPROM), HEAVY DUTY 5A
POWER SUPPLY, NUMERIC/
FUNCTIONALJUPPER & LOWER
CASE KEYBOARD, CASE EXTRA.

MICRO HOUSE

72 STEELES AVE. W., (AT YONGE), SUITE 208, TORONTO, ONTARIO L4J 1A1, TEL: 416-889-2877

k
B

Z80 COMPUTER BARGAIN!!t STD BUS, 48 PIO, RS232 (300-19.2 BAUD) UP TO 32K

EPROM OR RAM, 8 A/O, 3 TIMER, BLANK BOARDS & DOCUMENTATION

....... $29.00

PACKAGE SPECIAL SYSTEM 48 & DISC CONTROLLER & DISC DRIVE

& REMODULATOR

BOARD & ACCESSORIES

48K MOTHER BOARD (A +T)
(wiblank EPROM)
16K RAM

128K RAM BOARD
(wino software, w/64K)
280 BOARD
COMPUTER CASE (numeric)
DISC DRIVES s
FREE EPROM programming (max 6
EPROMS) with any purchases.

IC

4164 g & SCimarnins « 3o 0w » o« (Rm RO $7.90
Parts for IBM Boards .. ...... $CALL
27 68y wtmm v S Fowole - $CALL
DISKETTES

SSIOD ... ... 10/$23

QUALITY MICRO PRODUCTS AT
WAREHOUSE SALE PRICE!!!

SPECIALS
HEAVY DUTY 5A
POWER SUPPLY $73
This quality heavy duty power supply
can easilly beat all other prices.
REG. $99

FUNCTIONAL

KEYBOARD $89
this keyboard is packed with
features: numeric, functional, up-

per/lower case. Quality built at low
low price. REG $109

QUANTITY DISCOUNT AVAILABLE
DEALER ENQUIRY WELCOME

Price subject to change without notice.
Mail orders add 3% for shipping {min. $3.)
Ontario residents add 7% PST. Visa, MC ac-

cepted, send card no. expiry data, name of
bank and signature. Send certified cheque

or money order, do not send cash.

Circle No. 33 on Reader Service Card.
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Super-el-'ﬂcwen 4
Fully Apple compatible

Please note the distinct features
Winner offers:

*Dual microprocessors 6502 & Z-80A
*RS-232 built in
*Disk drive interface card built in

*40/80 column text display and auto change video
output port by soft switch
*76K RAM with 4 expansion slots

.ORION ELECTRONICS

*16K ROM
*DOS 3.2 & DOS 3.3 capability *Upper/lower case o
*Apple & CP/M compatible *Streamiine case
*ASCII keyboard with function keys and a numeric  *OS could be changed when desired without affecting
keypad other memory RAM

“ADD VISION TO YOUR COMPUTER WITH THE MICRON EYE"
- solid state - programs included - hardware, software & optics

included, $380.00
Roland CB-141 |2

ca‘ OR B EDM1226/B&W $149.00

.COMPUTER ROOM

8 12" Black & White Monitor

> Composite System Colour Display | EDM1226/P31 $159.00

Z 12" P31 Green Monitor

o ® Composite system, 14-inch ECM1302-1 $349.00

oc display 13" Color RGB Monitor

- SO B . ECM1302-2 $450.00

(3 ® With its built-in amplifier and 13" Color RGB Monitor Hi Rez.

w speaker, it accommodates 1-1302 $69.50

m games, video monitor, etc. LBt (Tl B o ElsettororBL L

Z ® Low cost but provides high | 50 4400 Grean $139.00

o performance with sound circuit | 12 amber $169.00

o & headphone jack. Roland Colour Monitor $449.00

o ® Protected from an erroneous MACKINTOSH $16355
) 12” Amber

operation of a floppy disk drive | w1201 Green 12 $149.95

unit and dealt with a shield GM 1201 Amber 12" $159.95
5449. oo treatment for a magnetic inter-

ruption against other electronic DIRECT COUPLED MINI MODEM

units. $99.00
(J
4 TrX~ 10143 CP80 DOT MATRIX Assembled
E RELIABLE DAISY 7 4 9 PRINTER $45.00
N WHEEL RO PRINTER R 4
o N8 1
o
s Printer
8 $109.00
‘ 16K Sinclalr Memory
$45.00
Books Hardware
8 COMPLETE 2X81 BASIC COURSE - inc. 2 s gn'c‘h‘lv‘b"rmlu ‘::
= 7X8 DOT MATRIX Sl H i =
Al 24.9¢ otec!
Qo 80 CPS, 640 dots/line per second |zt moanis ditsma 11 A B w
idi i 09 Pawer Supply (850 MA) 1408
= 1014 FEATURES B'd'ref“”a' , mEBASE iANDB0OK e T AR N
80 Column norma COMPUTER FOR KITS SINCLAIR EDITION 8,95 D2 80lderingreq Ao
(&] m SERIAL AND PARALLEL INTERFACE 2 d MASTERING MAGHINE CODE ON YOURZXS1 24.95  Metai Case for avove ass
. 142 Compresse 115 1000 USERS GUIDE (Vol 1) fa5s Memopak Canironics Type Peraltel Printer
(TT] ® WORD STAR* COMPATIBLE o aitooa scaallinETvoly N s 11900
Bl @ QUIET OPERATION Friction & Tracktor Feed e Taps Mamoost X1 Keyboura 12500
(TT] ® PROGRAMMABLE PITCH AND LINE SPACING Standard Centronics Parallel e e otRee oW roun o T s I.J:.‘:'.‘.'. o lor oy somt pemic & 4 coneati
| i G S —— RO ET Bt 5 - i
(@] mINTEGRAL PIN FEED GUIDE (ADJUSTABLE) Additional Hardware & Software
~1 @ RIBBON CARTRIDGES AND PRINTWHEELS READILY fFor the SINCLAIR ZX81
o 495.00
O e $ ° AVAILABLE ON REQUEST.
ORION ELECTRONICS . .. .. TERROOM.....ORION ELECTRONICS ... .. COMPUTER ROO




ORION ELECTRONICS . . . .. COMPUTERROOM .. ... ORION ELECTRONICS . . . .. COMPUTER ROOM

THE ORION Il 64K COLOUR COMPUTER $495.00

APPLE COMPATIBLE
COMPUTERS

48K Color Computer with

" WOOH H31NdWOD

standard keyboard $498.95
48K color Computer with numeric

keys & function keys $549.95
64K Color Computer with

standard keyboard $549.95
64K color Computer with numervric

and function keys $598.95

: 64K Color Computer (Dual-6502 & Z8B8OA,

CP/M), Numeric & function
- keys

$649.95

* Smith-Corona Correct il
Messenger & Typewriter *

® Portable typewriter ® Optional serial or parallel interface
for letter quality printer! ® One touch memory @ 3 different
type sizes ® 10 different styles @

coPAM PC301
IBMv COMPATIBLE

The COPAM PC 301 is a 16 BIT computer
system designed specifically to be com-
patible with the popular IBM personal
computer. The COPAM computer con-
sists of system unit, 2 disk drives &
keyboard.

SYSTEM UNIT: 16 BIT computer * RAM
128K expandable to 256K * Muiti functlon
card -2 channels serial assynchronous com-
munlcations port (RS232 interface) - one
parallel printer pont -calendariclock func-
§ tion, powered by rechargeable battery *
disc controller card handles up to 4 disk
drives * colour display card * test mode
40 col x 25 row, 80 col x 25 row * graphic
mode 320 dots x 200 lines, 640 dots x 200
lines * high wattage power supply * flve
expansion slots.

Keyboard: fully detachable keyboard,

function compatability with IBM PC
keyboard * transmit : serial 1/P * 95 keys
* 10 function keys * 15 numerical keys *

SOINOH.L1O313 NOIHO

i INOOH 431NdWOD

Smith-Corona TP-1

Operating System: * provides you with {8
57 alpha/num keys © 8 cursor control * 5 microsoft MS DOS, allowing purchase of
other keys. prewritten and designing of software 8
Disk Drive: The PC301 comes with 2, 5% packages. MS DOS 2.0 & 1.1 can run on o
double slded, double denslty disk drives * COPAM PC 301.

unformatted -media 500K bytes track
6520 bytes * formatted (16 sector, |IBM
format) medla 327K bytes, track 4096
bytes.

CALL FOR MORE DETAILS
WOWIE! LOOK AT THIS! 6502 BOARDS & ACCESSORIES

® Serial or parallel ® Daisy wheel ® Letter quality ® 88
words/minute @

Smith Corona TP-II

® Text printer ® 144 words/minutes ® Serial parallel ®

Daisy wheel ® CALL FOR MORE INFORMATION

& PRICING.

AMB-1

$32500  ALCA $69.00 " 3
Mother Board, APPLE Il Compatlble, Assembled & T T dSleeTC 595,00 Orion Electronic

Tested c/w Basic ROMS, 64K RAM, Made in Japan, In-
teger & Reg Basic.

ABB-1 $ 39.00
APPLE H Compatible, Motherboard (no components)

6502 Board KIt $275.00
Includes all parts, less ROMs

AEB-1 $89.00
EPROM Burner Card

AlC $89.00
Integer Card

AEC-1 $89.00
80 Column Card

AZCA $79.00
Z80A (CPM) Card

APC-1 $89.00
Parallel Printer Card

ASC-1 $89.00

Serial Printer Card

ORION ELECTRONICS . .. ..

Keyboard; Numeric key pad with function keys, replace-
ment for APPLE Il

AC-2 $99.00
Belge APPLE |l Case (for above keyboard)
Case & Keyboard numerlc $175.00

APS-2 $99.00
Switching Power Supply for APPLE Il; +5V @ 5 amps,
+12V @ 3amps, -5V @ %2 amp, - 12V @ V2 amp; ¢/w
on-off switch & connecting wires

AAA-2

Disc Drive, 5%", APPLE 1l Compatible, Excludinn
CONrONOrCard . .....vueeeenieeennnnnnnns $299.00
with controller $369.00
ADC-1 $75.00

Disc Drive Controller Card for two drives; Appile il Com-
patible

APPLE Il Is a registered trade mark of Apple Computer
Inc.

Circle No. 6 on Reader Service Card.

'SOINOYHLO313 NOIYH

40 Lancaster Street West

Kitchener,
(519) 576-9902

Master Charge & Visa, COD, Cheque,

Money Orders

ing & insurance extra. Write for our
FREE FLYER.

Prices subject to change without

Ontario N2H 4S9

accepted. COD’s, shipp-

notice.

WOOH H3LNdWOD

COMPUTER ROOM



Telephon@s, radios, and

computers™meet in this
new communications
technology.

by Eric McMillan

A portable handset unit for cellular radio, offered by GE/Northern Telecom. Photo courtesy General Electric..

IN TYPING UP an important contract, a
stenographer realizes that the client didn’t
specify whether he wanted a thousand
model-156A or a thousand model-156B
widgets. And the sales rep who closed the
deal is on the road.

No problem. She phones the sales rep
as he speeds along a highway somewhere.
Without slowing down, he discusses it
with her and decides to ring up the client
himself. The client takes the call as he’s
inspecting the unfinished fourth floor of a
building under construction. He checks in
turn with his own head office in another
city and phones the information back to
the travelling sales rep, who relays the
order to the waiting steno. All done
without searching for telephone booths or
disrupting anyone’s schedule.

This is how cellular radio would work
from the users’ perspective — as a means

of calling between any locations regardless
of whether phone lines are handy.

The handheld receiver even looks like
a telephone, a cordless model with a short
antenna. It fits in a briefcase, on the
dashboard or in a large pocket. To
operate cellular radio, the caller punches
in a number as on any push-button phone
and presses another button to speak.

However, the technology to handle
the call is quite different from normal
telephone communications. As our
speeding sales rep is straightening out his
client’s order, a complicated process is
carried out behind the scenes to keep the
parties in contact.

Radio signals are transmitted to, or
received from, the car phone by an anten-
na at a base located in the car’s current
vicinity. When the mobile unit com-
municates with the stationary office

phone, the signals are converted at the
base and passed through the wusual
telephone lines. When it’s in touch with
another remote unit, such as at the con-
struction site, the signal is relayed to a
base in the receiver’s vicinity and broad-
cast to him from there.

As the car travels out of range of the
antenna, a computer automatically
reroutes the call through another base
whose area the car is entering. As the sales
rep drives around, -his calls are repeatedly
switched from base to base without
noticeable interruption. Moving from one
urban centre to another is more difficult
but possible.

Made feasible by the marriage of
radio, telephone and computer technol-
ogies, the roaming capability of cellular
radio allows communication between any
parts of the country where a cellular

10—MARCH—1984—ETI



system is established. The regions are
divided into honeycombs of cells, each
cell up to 10 miles wide. Combined with a
fourth technology, communications
satellites, cellular radio can eventually be
extended to remote areas that lack
ground-based cellular systems.

What the DOC Ordered

Heralded as the ‘next big thing after Pay
TV,’ cellular radio is coming to Canada.
By the time you read this, the Department
of Communications (DOC) might have
already approved licences for setting up
cellular radio systems across the country.
The Alberta Government Telephone
Company has been .carrying out a test
with 200 mobile phones in Edmonton
since last December.

Some companies say they can have
cellular radio systems up and running in
major cities by 1985. Although initial
costs will limit the appeal to businesses for
a few years, falling prices may eventually
attract a wider market. A DOC regional
director predicted cellular equipment will
eventually become consumer items sold
through stores like Eaton’s, Simpsons and
Radio Shack.

Cellular radio has already been
established in some countries. The first
commercial system was set up in Sweden,
Norway, Denmark and Finland and
already has over 30,000 users. Japan has a
cellular system running, and Australia has
it under development.

The Scandinavian system illustrates
that cellular radio can' cross borders as
easily as conventional telephone service,
provided the systems are internationally
compatible. Canada is establishing its
system parallel with the United States
where the Federal Communications Com-
mission (FCC) is licensing metropolitan
areas. The DOC is working with the FCC
to create a continuum of frequency and
cell structure across the two countries.
Compatibility will facilitate cross-border
communications and help Canadian
cellular equipment manufacturers find
markets in the U.S., Ottawa hopes. Judg-
ing by past experience, the reverse is also
possible. American products could flood
our market. The DOC has let applicants
know they want to see Canadian-
produced equipment worked into their
plans.

The licencing process began last Oc-
tober with the DOC'’s call for applications
to run ‘a high-capacity mobile radio
system’ in 23 urban regions across. the
country.

Two systems are to be licensed in
each area — one operated by the local
telephone company and one by a non-
telephone carrier. When a call is placed
from a mobile phone the pulse is detected
by both systems in the area, but only one
will respond, depending upon the fre-

quency which identifies the system the
caller subscribes to. Both systems,
however, must interconnect with the ex-
isting telephone network.

By February, the DOC was flooded
with applications, including submissions
from alliances of some of the largest elec-
tronics and communications conglomer-
ates in Canada, encouraged by projec-
tions of long-term multi million dollar
profits. Within a month the possibilities
were narrowed down to seven private ap-
plications plus the telephone companies.
In August, communications minister
Francis Fox announced that only a single
national licence would be awarded the
non-telcos.

The Soft Cell

Cellular radio has been called ‘the rich
man’s mobile phone service.’

The first units will probably cost
$2,500 to $3,500, or lease for $100 to $150
a month. This does not include airtime
charges which could add an extra $150 per
month to the bill.

The high price is said to reflect the
massive expense of installing the cellular
system. Figures in excess of $150 million
have been quoted, not to mention equal
amounts spent on research and develop-
ment prior to installation or the continu-
ing costs of maintaining the system.

Like other .electronic products,
cellular radio is expected to become
-cheaper in the years following introduc-
tion. With prices settling below $40 per
month plus airtime charges, one percent
of the population could be part of the
cellular system by 1988, according to-some
predictions.

One licence applicant, CNCP Cel-
lular Communications, owned by CNCP
Telecommunications and Motorola

Canada Cellular Inc., submitted a brief to
the government that said such subscriber
forecasts appear ‘unduly optimistic’
although they remained convinced that
cellular telephones would benefit all
Canadians.

Certainaly the applications anticipate
large profits can be made. Michael Kedar,
a communications consultant with KVA
Communications and Electronics Co.,
which was involved in the application by
Cel Tel Corp., said, ‘It’s definitely a big
potential money-maker. The telephone
companies have monopolized this field
but today cellular radio has opened it up.’

Kedar sees it in the context of related
technologies that consumers might
become familiar with. At the lowest of
three evolutionary levels are the cordless
phones with mobility up to 1,000 feet
from your home phone. These are coming
into fashion just now. The intermediate
level, before cellular radio, is personal
radio service with up to 15 miles range.
This would be adequate for many users
since studies have shown that 80 percent
of people do not wander more than five
miles from their home, according to
Kedar.

Pre-cellular mobile phones are cur-
rently operated by about 50,000 Cana-
dians through Bell Canada and the other
telcos. Using mainly frequencies in the
400MHz band, only a handful of these
units can place calls simultaneously in a
large city. A caller is as likely to get a busy
signal as to have the call put through.

One of the DOC'’s stated goals with
introducing cellular radio was to alleviate
this shortage of frequencies for mobile
telephone service. The 800 MHz band,
where more frequencies are available, has
been set aside for cellular use. (One side
effect has been the removal of UHF televi-

The familiar two-way radio may be largely replaced by the convenience of cellular radio.
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Celluar Radio

Cell Site/RSG
Arrangement

To Toll

Network

= e VoiCE/
Data

Control

igital Link
“ Yo Host NCS

The Remote Switch Group (RSG) co-ordinates the control switches. Mlustration courtesy of ITT.

sion channels from around this band. For
example, CITY-TV in Toronto was
bumped from channel 79 to 57).
Frequency bands allocated to cellular
service are split betwen the telcos and the
non-telcos. The former will use the
835-845 MHz band for mobile transmis-
sion paired with 880-890 MHz for base
transmission. The latter will use the
825-835 MHz band for mobile transmis-

sion and 870-880 MHz for base transmis-
sion. The 821-825 MHz and 866-870 MHz
bands are being considered for a future
mobile satellite system called MSAT.
The available 40 MHz will allow 666
two-way user channels including 21 con-
trol channels for each telco and non-telco
system. Although adjoining cells must use
different frequencies to avoid in-
terference, the frequencies are reuseable

throughout any metropolitan system,
allowing thousands of channelsin any one
area.

Another advantage of the cellular
method of dividing up the market, is that
it is infinitely expandable. As the number
of users reaches the limit in an area,.the
cell can be subdivided into two or more
smaller cells with their own bases and
channels.

ET, Phone the Office

Mobile phone service is only one function
of cellular radio, although it’s likely to be
the most widely used. Teleconferences
and dozens of other enhanced services
have been promised. Some futurists
foresee a day when cellular phones will be
as common as wristwatches and may in
fact be worn on the wrist in Dick Tracy
fashion. Everyone could get an individual
telephone number that stays with them for
life. Perhaps the ubiquitous SIN will
double as the phone number.

Despite the benefits offered by
cellular radio, one drawback for the har-
ried sales rep comes to mind. When he can
carry a phone in his pocket, it’ll be harder
than ever to get away from it all.

ETI

NIELSEN :

Apple™ & CP/M™

Compatible Computer Systems From NCI

HOME & BUSINESS SYSTEMS:

o fully Apple® & CP/M® compatible ® 48K of user memory @
40 clearly marked function keys with upper & lower case ®
numeric key pad ® colour graphics @ includes computer, disk
drive, manual, R.F. modulator & joystick ®  $999 complete

BUSINESS SYSTEM:

® dual processors (Z80 & 6502) for more advanced business ap-
plications ® runs all business programs including Wordstar,
dBase I, Visicalc & more ® 40 function keys & numeric key pad
with-upper & lower case ® 64K of user memory ® includes com-
puter, disk drive, 80 column card, joystick, manual & monitor @

$1399 complete

SRRLLIRLLI R4

COMPUTERS INC.

NCIl Announces the New

IBM™ PC

Compatible Computer System by Tava Corporation

THE TAVA PC COMES WITH:
BASIC SYSTEM:

® 8088 CPU, 477MHZ ® 8K Bytes of Eproms ® CP/M 867™ or DOS 1.1 and 20 ® 64K of
memory expandabie to 256K on main board ® one parallel & two serial parts ® 13CN power
supply withbullt Infan @ five expasion slots ® detachable keyboard ® $1989 complete.

LERERTINANES 11 1l i

EXPANSION CAPABILITY OPTIONS:

® 8087 co-processor ® hard disk sub system in 5SMB8, 10MB, & 15MB @ color graphics card @
disk controller will handle 4 drives ® up to four built in'slim line disk drives ® muitifunction
FRANKLIN ACE PRO PACKAGE: memory card ® 3270 emmulator ® all expanslon cards available for the iBM pPCTM,
@ the Ace Professional computer with 64K of RAM, can meet the
most demanding business applications & yet is easy to use ® 72
key keyboard like a typewriter with numeric key pad ® all keys
are auto repeat ® built-in fan for longer life ® Ace Word Pro-
cessors & spreadsheet ® fully Apple® & CP/M® compatible ®
includes computer, disk drive, 80 column card, monitor, joystick,

DOS diskette, manual $2295 complete
See the latest hit In games & business software.avallable now
for the above computers
The above systems come with warranty and optional extended warranty
Your Franklin Ace, Kaypro, TTX, TAVA PC dealer.
il

| ] 1
= £ NIELSEN COMPUTERS INC.
275 Lancaster St. W. Kitchener, Ont. N2H 4V2
519-886-1282
; o ; 1y e
Circle No. 31 on Reader. Service Card.

See the latest & easlest to use word processors called the “WORD"” by microsoft™
AT NCI now available for your IBM™™ and Tava PCTM Computer.

Also available at NCI is the renown KAYPRO computer with a complete package or
business software included at price you cant't afford to miss.

Prices start at $2295.00

The above systems come with warranty and optional extended warranty.

YOUR - TAVA PC, KAYPRO, FRANKLIN ACE, TTX, ATARI — DEALER
APPLE!™ COMPATIBLE

MAIL ORDERS for smali Items add $3.00 for shipping and handling. On-
tario residents add 7% P.S.T. Sent certitied cheque or money order. If

paying by VISA or Mastercard, send card number, expiry date, bank,
and signature.
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Go on line in the
world’s fastest
growing technology.

NEW! DATA

COMMUNICATIONS
TRAINING FROM NRI

Practical training includes
computer, modem, test instruments,
and access to exclusive NRI
communications network

Satellites. . .microwave. . . fiber optics. . .
dedicated land lines. Suddenly the world is
communicating in a new and different way,
via digital data systems. People talking to
computers. . .computers to computers. . .
information is stored, retrieved, and
relayed in nanoseconds. And an entirely
new kind of communications is born.

Industry, opportunities to triple

Data and telecommunications is already a
$150 billion industry and is expected to
triple over the next five years. One typical
company has grown from $85 million to
$650 million. . . a 765% growth since 1978
alone. The need for qualified technicians to
install, maintain, and service this enormous
investment in high-tech equipment is
tremendous even now. Opportunities and
salaries can go nowhere but up and up.

NRI will train you at home

You can learn at home in your spare time to
become a data communications techni-
cian with NRI at-home training. NRI will
start you with the basics, build upon your
knowledge with easy-to-follow, bite size
lessons to take you into the world of digital
data communications. You'll learn what it
takes to work on satellite, microwave, fiber
optic, and telephone data links.

And you'll learn at your own
comfortable pace, without

classroom pressures or evenings away
from your family. Over the past 70 years,
NRI has taught the latest high-tech skills
to almost 2 million students to become the
world's largest and most successful
school of its kind.

Hands-on training
includes com-
uter, modem,
reakout box and
much more
NRI takes you far beyond “book learning.”
As part of your course, you receive plenty
of practical hands-on training that gives
you real-world skills. You get the Radio
Shack Color Computer, with 16K memory
to teach you the systems and language of
data communications plus you get an
operating modem to let you tie in with
world-wide communications networks.
You build your own RS-232C
interface breakout box, an indi-
spensable installation and
trouble-shooting instrument
you'll use throughout your career.
You receive a professional =
digital multimeter and g™
the NRI Discovery
Lab, where

you
construct
solid-

state circuits and
demonstrate practica
applications of the theory you've learned.

Learn on-line with the

exclusive NRI data network

You'll learn what data communications is
all about by actually becoming part of an
operating network. Using your computer,
modem, and terminal software, you’ll go on
line to “talk” to your instructor, take your

exam by computer link, communicate with
other NRI students and leave messages on
the NRI “bulletin board.”

As part of your course, you'll also receive
membership in THE SOURCE *", a regular
$100 value. A phone call ties you into com-
puters loaded with instant news, stock
quotes, electronic mail, educational pro-
grams, games, even discount shopping and
travel reservations.

Move into the future,
send for Free Catalog

You can’t find training like this anywhere else
.. .only NRlI trains you at home for an exciting
and rewarding career in the brilliant new world
of Data Communications. Maii the postage
paid card right now for our big catalog of
high-tech electronic careers showing all the
equipment you get, detailed lesson descrip-
tions, and career opportunities. Look it over
and decide where you want your future to
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A PARTICLE BEAM is a stream of highly
energetic atomic or subatomic size particles
such as electrons, protons, hydrogen atoms
or ions. By comparison, laser beams are
ocomposed of radiant energy photons. Pre-
sently, aside from potential applications as
weapons, particle beam machines have
potential for use in inertial confinement fu-
sion for energy generation, nuclear weapons
effects simulation, heating and welding,
high intensity microwave generation, geo-
physical investigations, energy transmission,
medical treatment, and basic physics ex-
periments.

Consideration of the use of particle
beams as weapons actually dates back to

World War II, but the technology of the

times could not support such a concept. The
early U.S. Department of Defense efforts on
particle beams were started by the Defense
Advanced Research Projects Agency (DAR-
PA) in 1958 under a program codenamed
SEESAW.

The initial potential ‘‘mission” was
ground-based strategic defense against bal-
listic missiles (ABM), with work centered at
the Lawrence Livermore National Lab-
oratory (LLNL) which dealt with electrons

as the particles used to form the beams.
SEESAW was terminated in 1972 due to the
projected high costs associated with im-
plementation as well as the formidable
technical problems associated with pro-
pagating a beam through very long ranges in
the atmosphere. One of the major dif-
ficulties in beam propagation is the bending
of the ray. Sub-atomic particles, no matter
how small, have substance or mass, and as
such are affected by gravity and magnetism.
As such, at long ranges, one cannot shoot a
bolt in a direct line, but rather has to take in-
to account the earth’s magnetic field, which
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bends the rays. As the earth’s magnetic field
is in a constant state of flux, aiming the
weapon is extremely difficult.

Department of Defense interest was
reinstated in 1974 when the United States
Navy initiated the Chair Heritage program,
again involving an electron beam develop-
ment program. The Navy perceived an
application to defense of ships against all
forms of attack by aircraft and missiles. The
Chair Heritage program differed in two
ways from the DARPA program, which ef-
fectively increased its probability of success.
First, the required range of the electron

beam would be significantly shorter than for
the SEESAW mission. Second, the beam
was intended for point defense rather than
for defense of large land areas, and the as-
ciated costs would therefore be lower. In
1977, the Chair Heritage program was shift-
ed from a weapons to a technology base
program due to a realization that major
technological uncertainties still remain. In
1979, at the urging of Congress, the Chair
Heritage program was transferred to DAR-
PA

In 1979 the United States Army initiat-
ed a second distinctly different path by start-
ing the exoatmospheric, neutral beam pro-
gram which is directed toward producing
beams of electrically neutral hydrogen
atoms. The Army also began a seperate pro-
gram to demonstrate “proof of principle’’
of a collective accelerator concept for pro-
ducing high current ion beams. In fiscal year
1981 these programs were transferred to
DARPA.

For several years the United States Air
Force has been funding basic research on
particle beam technology directed to several
topics, including collective acceleration, pro-
pagation modelling and target effects. The
Air Force has also been involved in develop-
ing new accelerator technology and pro-
pagation analysis for atmospheric applica-
tions, as well as initiating studies in areas
that may be important for space applica-
tions: ion sources, beam control and power.
The Air Force intelligence activities have
also provided key information on Soviet
technology efforts in particle beam develop-
ment.

Beginning in fiscal year 1981, and con-
tinuing to the present day, DARPA has
total responsibility for assuring technical
compatibility of all United States military ef-
forts. Due to the extremely high cost of any
work in this area, and due to the poverty of
funding for the programs ($49.6 million for
1984 — absolute peanuts in any military
budget) two realities of this area of study
become clear: that DARPA is essentially the
only organization involved in this work in
North America; and secondly, that that they
are getting nowhere very, very, quickly due
to lack of funding, with no weapon system
even at the concept stage, much less on the
horizon.

However, President Reagan has made
public pronouncements on the use of ‘‘space
age technology”’ as a nuclear deterrent, and
so one is obligated to consider what he
might mean, even if it is only hypothesis.

Beaming Particles

There are three key components of a hypo-
thetical particle beam weapon system: the
source of the beam — the beam generator
— consisting of a particle acclerator and its
associated supply of electrical power, energy
storage and conditioning. The accelerators
are similar to those used in research in

elementary particle physics except that cur-
rents in the beam are much higher. The
elementary particle research devices such as
the two mile long Stanford Linear Accelera-
tor have been widely publicized as ‘‘atom
smashers.”’ Second, there is a beam control
subsystem to aim the beam at the target and
determine that the beam has hit the target.
Lastly, the particle beam weapon must have
a fire control subsystem which acquires all
the targets that need to be engaged, selects
the one to engage, and tells the beam control
subsystem where to look to find it. Then the
fire control system decides when the target
has been destroyed and designates the next
target. These fire control functions do not
differ materially from those of fire control
subsystems for other more familiar
weapons.

An appreciation of the damaging effect
of highly energetic particles striking an ob-
ject can be seen in many ways. The most
easily visualized is the damage lightning can
do when it strikes a tree or a house. In high
energy physics, experimenters have long
been aware of the ability of the highly ener-
getic particles produced by atom smashers
to penetrate into materials. As the beam
penetrates, it transfers some of its kinetic
energy from the particles to the material
and, in addition, generates secondary radia-
tion in the material which can also disable
the target. If there are enough particles in
the beam hitting the target, the rapid trans-
fer of energy to the material cannot be dis-
sipated by the material. Thus, the beam can
cause a hole to be burned or melted into the
material, or a fracture from thermal stresses
as a result of the rapid deposition of energy.
A third example of effects can be taken
from discoveries in the early days of space
flight. Energetic charged particles generated
largely by the sun are trapped in the earth’s
magnetic field thereby forming the ‘‘Van
Allen” belts. These natural particle beams
require spacecraft designers to build shielded
and resistant satellites if flights in or through
these belts are to occur without damage to
such “‘soft’’ components as computers or
electronics.

As such, one can envision a weapon
based on a stream of highly energetic par-
ticles that travel at or near the speed of light.
This stream of particles would penetrate the
metal skin of the target, transferring a large
fraction of the energy in the beam to the
target. Initially, as the beam enters the target
it would damage electronic components and
as the beam continues to deliver energy to
the target, ignite fuels and explosives and/or
create holes in the target ripping it apart.

In warfare, therefore, the theoretical
beam weapon shares several ‘‘attractive’’ at-
tributes with other forms of beam weapons
(eg. high energy lasers. See ‘‘Military
Lasers,” ETI, November, 1983) in handling
target tactics and scenarios that stress the
capabilities of missiles and guns. For exam-
ple:
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Particle Weapons

— near speed of light delivery of
destructive energy on line providing the
earth’s magnetic field is compensated for.

— potentially large numbers of engage-
ments before exhausting the available
““magazine’’ as the “‘bullets’’ of a particle
beam are, in effect, generated by the elec-
trical power input to the beam generator.

— instant penetration through the skin
of the target to destroy or disable key intern-
al components or to ignite fuels and ex-
plosives.

If particle beam weapons are feasible,
their use of energetic particles as the ‘‘bul-
lets”* offer two characteristics that reinforce
those attributed to beam weapons in
general, specifically:

— Since the particles can pass into the
target and damage internal components
without first burning a hole in the skin, the
dwell time of the beam on the target could
be quite short, even on targets that are hard
to penetrate using other beam types. Keep-
ing dwell times short allows the weapon to
defeat the tactic of closely spacing the
targets to saturate the weapon system.

— unlike laser weapons, the particle
beam weapons can penetrate clouds and
rain, giving the potential for an all weather
weapon.

TARGET
ACQUISITION

T
FIRE CONTROL
COMMAND & CONTROL

)N

BEAM

CONTROL
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OF THE BEAM
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BEAM GENERATOR
(PARTICLE ACCELERATOR)

The basic layout of a particle beam weapons system.

Raygunomics

It is recognized by all and sundry, with the
possible exception of President Reagan, that
particle beam technology is in the very early
research and exploratory development phase,
with fundamental issues of feasibility still to

be resolved. How this is to be done, bearing
in mind the high cost of experimentation
and the low funding levels, is not explained.
There is an enormous gulf between the tech-
nology required for fulfillment of the con-
ceptual payoffs and the state-of-the-art. At
this stage of development, DARPA has only
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defined generic “‘missions’’ to use as a basis
for setting the technology goals. The key
variables in these generic missions are range
required, particle types used in the beam,
and whether the deployment is in the atmos-
phere or outside of it. Conceptually, defen-
sive applications (eg. defense against attack
by ballistic missiles, other types of guided
missiles, and aircraft) are the logical under-
pinnings of their current research. This
research is divided into a number of distinct
sub-sections:

Beam Generators: The beam generator
produces the intense, high energy beam of
particles that represent the “bullets’® of the
particle beam weapon. Broadly speaking,
charged particles are injected into an electric
potential or voltage which gives the particles
a “push” and accelerates them to high
speeds. Kinetic energy is added to the parti-
cles by an amount equal to the product of
the charge on the particle and the potential
drop. Kinetic energy is proportional to the
mass of the particle and increases with the
velocity. Since the mass of the particles is
small, their velocity is near the speed of
light. The power of an accelerator beam is
the product of the current in the beam and
the potential drop. For example, an electron
or proton has a charge of 1.6 x 10*°
coulomb. A potential drop of a million volts
will provide it with an added 1.6 x 10-'°
joules or one million electron volts (MeV) of
energy. One ampere of current (6.8 x 10"
particles per second) falling through a
potential drop of a billion volts has a power
of a billion watts. Finally, if the billion watt
system is pulsed for a millionth of a second,
the pulse energy is 1000 joules or the ap-
proximate energy equivalent of raising a 750
pound weight one foot.

U.S. Department of Defense efforts
can be broken down into two major thrusts:
charged particle beam accelerators suitable
for use only within the atmosphere, and ac-
celerator systems capable of producing
energetic neutral atomic beams for use only
outside the atmosphere.

DARPA efforts are currently being
placed on the development of high-current,
moderate energy charged particle accelera-
tors which are suitable for propagation ex-
periments. A major part of the funds ap-
plied to the particle beam effort during the
funding years 1983-84 is devoted to accelera-
tor development. The main efforts in this
line is the Experimental Test Accelerator
(ETA) and the Advanced Test Accelerator
(ATA) which are experimental electron ac-
celerators.

The ETA program was completed in
1981. Since then it has been used as a test-
bed for ATA technology. It is currently be-
ing used to exarnine techniques for modify-
ing the risetime and radial profile of electron
beams to improve their propagation stabili-
ty. The current program, ATA, produces 50
MeV electrons with a current of 10
kiloamps. It was completed in 1981 and is

RADLACII as it appeared in 1981. Photo courtesy of U.S. Department of Defence.

now used regularly, though only at low
power. After the electron beam from ATA
has been diagnosed, sometime late this year,
it will be used for beam propagation experi-
ments. These experiments, DARPA hopes,
will provide the necessary information to
show that electron beams can propagate
stably for useful distances in the at-
mosphere.

A smaller effort is being pursued under
the Neutral Particle Beam Program (“White
Horse’”) at the Los Alamos National
Laboratory to develop the accelerator tech-
nology required to accelerate negatively
charged ions to high energies. Once high
energy is achieved the excess electron is
removed, thereby forming a neutral beam
which can be directed over long distances in
the vacuum of space. Experimental demon-
stration of the feasibility of generating low-
divergence neutral particle beams forms the
major element in this program.

The balance of this element in the
DARPA program is directed toward investi-

gation of various exploratory accelerator
concepts that could have significant impact
on the feasibility of this weapon system. The
object of these investigations is to take ad-
vantage of new technologies which might
become available for accelerator construc-
tion. An example is the Radial Line Ac-
celerator program at the Air Force Weapons
Laboratory, co-funded with the Department
of Energy. The radial line accelerator con-
cept proved feasible with the successful
completion of RADLAC I in mid-1980.
Presently, efforts are underway to examine a
new class of transmission line accelerators in
RADLAC 1II, scheduled for completion
later this year. The RADLAC program is
complementary to the DARPA ETA pro-
gram in terms of the intended program
physics experiments.

Beam Control/Point Tracking: Beam
control subsystems for charged and neutral
particle beams present technology require-
ments that are beyond the present state-of-
the-art in all cases and without a technology
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Particle Weapons

basis in some cases. All are being addressed
with a nominal development effort. The Air
Force is principally responsible for neutral
beam control and tracking. Efforts include
design of a system that can sense the beam
and provide the necessary extraction and
pointing.

Prime Power and Conditioning: Ef-
forts in prime power and conditioning are
primarily associated with high repetition rate
switching which is capable of handling the
high currents used in accelerators suitable
for charged particle beam weapon applica-
tions. Other efforts involve high voltage
pulse forming networks, experimental
capacitors and dielectrics, and new materials
for high density storage systems.

Propagation of Charged Particle
Beams: A major goal in the program is to
provide experimental proof that charged
particle beams can propagate through the
atmosphere with sufficient power, arriving
at the target at the ranges needed for
weapon system applications. The major part
of this effort is being performed by DARPA
with emphasis on experiments with the ETA
and ATA accelerators. The joint Air Force
— Sandia National Laboratory RADLAC
accelerator is used in this program.

Material Interaction, Damage and Ef-
fects: To understand what it takes to make a
particle beam an effective weapon, research
and experimentation is required to deter-
mine the interaction of particle beams with
materials and components, the damage that
results and the effects on target capabilities.
The goals of the program for material in-
teractions are to provide early assurance, as
yet unforthcoming, that the beam can do
lethal target damage. Should this element in
the program succeed, the data generated will
also define the beam power levels needed to
assist in defining the R and D objectives in
accelerator and pulsed power technology.

Star Wars

In summary, the objectives of the particle
beam technology program are to determine
feasibility and to develop the critical techno-
logies required once feasibility has been
demonstrated. The great majority of the
available funds in the next few years will be
devoted to building accelerators that can
generate the high-current, high-power
beams essential to verifying existing theory,
theory that, according to DARPA, predicts
that beam propogation will be adequate for
weapon feasibility.

As for the Soviets, their efforts are
judged to be larger than that of the United
States, particularly in the area of accelera-
tors for fusion applications, and to have
been in progress much longer. However, ac-
cording to Department of Defense sources,
there is no direct correlation between Soviet
particle beam work and weapons related
work.

Putting it all together, one therefore
finds that there are half a dozen major pro-
blems to be solved, that some of the prob-
lems do not even have a theoretical basis for
solution, and that funding for the research is
strictly nickels and dimes. Perhaps President
Reagan should have had a chat with his
military advisors before embarking on a
“Star Wars”’ scenario.
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card music board.
Bare PCB with layout data
BUFFERED PRINTER CARD. 64K on board allows
the CPU on your system to keep on going while the
intelligent printer buffer card loads 64K of datain an
instant and prints it at leisure.
Bare PCB and layout data
GRAPHICS PRINTER CARD. A full feature bit- |mage
graphics card, has all picture and screen dump
features.
Bare PCB and layout data
Cable for above two cards, please specify type
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80 COLUMN CARD. A new improved VIDEX style
card with softswitch on board and new 6116 CMOS
RAM
DISC CONTROLLER CARD. Standard 2 drive type
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does not need a disc drive for operation. Does 2716,
2732, 2764 5V versions. Bare PCB and layout data.

PROGRAMMABLE INTERFACE ADAPTOR (PIA). An
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for serial printers $12.95
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MUNICATIONS CARD. For phone data transfer $12.95
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Bare PCB and parts layout ... ... ........ $17.95
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.$1.49
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47K8-pinSIP. ... ... $ .75
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follows:
(A) Real-time-clock (Diskette). . ..................
({B) Quad drive card (PROM set)
+(EPROM)
{C) 9 Voice music (3 Diskettes). ... .. ..
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{E) Graphic printer card (EPROM) . .
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) Modem card (EPROM)
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(M)RGB card (Diskette} ........................
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(U)Spritecard (Diskette)........................
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10K 10-pin SiPresistor(2onZ-80PCB) . . .. ......... $ .75
4 position DIP switch(1onZ-80) .................. $1.75

20-pin male right angle header (2 on drive PCB). . . . . . $2.95

20-pin female cable header (on discdrive) . ......... $2.95
6-pin male power connector inline (for 6502 PCB}) .. . .$1.29
RCA jack, right angle {for 6502PCB) . . .. ........... $1.00
10 0.025” header pin set (1 set on 6502 PCB) .. ... ... $0.50
50 Pf variable capacitor 2on 6502PCB). . . ......... $1.00
220 Videp trimpot (10on6502PCB). ................ $ .75
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Stereo Spreader

Geoff Macaulay reports
on how his stero became
separated . . .

IN THE EARLY DAYS of stereo, the
channel separation used to be enormous.
Stereo effect records can still be found in
second hand shops that demonstrate this;
a table-tennis match recorded so that the
sound ping-pongs from side to side, or
trains that pass through the middle of the
house and so on. And anyone who has an|
early Beatles album in their collection will
know that the vocals sound out from one
side and the instruments from the other!

In those days, however, separate
speakers were a novelty and the maximum
separation of the speakers in a ‘hi fi’
radiogram was on the order of a few feet;
then, they needed all the stereo separation
they could cram onto. a record. Since then
the physical separation of the speakers has
increased, while the electronic separation
has decreased. So much so that many
modern recordings sound like they were
made by dedicated members of the
“Back-to-Mono’’ club.

Since one cannot easily pull the walls
apart to get increased separation, speaker
placement is generally a matter of com-
promise between' acceptable channel
separation and the size and shape of the
listening room. There is an alternative,
however. It is possible to electronically
separate the channels during playback,
and this has the same effect as physically
spacing out the speakers.

Sound in Space

A simple but effective circuit for achieving
this is the subject of this article. But first
to understand how it works it is necessary
to understand the difference between
stereo and mono sound recordings.

A mono recording is quite simple: all
the information — vocals, instruments
etc. — are all recorded as one signal. A
stereo recording on the other hand con-
sists of two signals or channels, which bet-
ween them contain all the information.
When the recording is made a single in-
strument can be placed on either the left
channel or the right channel by means of a
‘Pan’ control (actually a simple poten-
tiometer); rotating the Pan pot to the left
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Figure 1. The circuit.

puts all that signal onto the left channel,
while rotating it hard to the right puts the
sound on the right. Leaving the control set
to the middle position effectively places
the sound in the centre of the stereo image
because the sound levels recorded on the
left and right channels are equal.

However, the perception of stereo-
phony also depends on the phase dif-
ference between the signals on each chan-
nel and it is this phase difference, which is
imparted when the instrument is recorded
in stereo, that enables us to further
separate the sound. affer it has been
recorded; if these phase differences are
emphasised we can effectively increase the
stereo separation.

Spaced Out Circuit

The diagram of Figure 1 shows the com-
plete circuit of the Stereo Spreader. The
Left and Right channel inputs are directly
coupled by Cl and C2 to the non-
inverting inputs of opamps ICla and

IC1b. To avoid the use of two batteries
the op-amps are biased to half-supply by
the resistive divider network R1, 2 and 3;
capacitor C3 bypasses to ground any AC
signal at the junction.

The op-amp outputs are connected
together via the two halves of RV1 and
R7. Now both are connected as non-
inverting amplifiers, with feedback from
each output to the respective inverting in-
put via RVla or b. Like all op-amps they
will attempt to keep their inputs balanced
by adjusting the output until the voltage
fed back to the inverting input equals that
present at the non-inverting input.

If the input to both op-amps is the
same — i.e., in phase — then the outputs
will be the same and normal op-amps ac-
tion will apply. However, if the inputs are
out of phase then the outputs will no
longer be identical, so that part of the out-
put of one op-amp will be coupled via
RVla, b and R7 to the inverting input of
the other amplifier. This will then com-
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pensate for the extra voltage and, in doing
so, will produce a larger out-of-phase ‘dif-
ference’ signal.

The amount by which the difference
signal is amplified is determined by RV1,
which sets the amount of difference signal
coupled from one op-amp to the other
and therefore functions as a width con-
trol. A dual potentiometer is used here for
convenience, so that it is not necessary to
have to adjust two controls.

Construction

The Veroboard layout is shown in Figure
2 and, as long as the cuts are made in the
right places and the board checked after
assembly for unwanted solder bridges
across tracks, there should be no difficul-
ty in completing this part of the project.
For maximum flexibility the unit has
been designed to be connected between
the audio system’s pre-amplifier output
and the power amp input. If these are not
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Figure 2. The Veroboard layout. The Stereo Spreader must be connected between the préamp and

the power amp.

separate components in your Ssystem,
check the back of the amplifier; most
modern amps bring out the preamp out-
puts and the main amp inputs on pairs of
phono sockets on the rear panel, If there
is no way you can connect the Stereo
Spreader between preamp and power
amp, you will have to consider some other
method of increasing your stereo separa-
tion, such as moving house or

demolishing some wals! The only other
alternative is to use the spreader with
taped music only, in which case it can be
connected between the recorder output
and the amplifier inputs.

PARTS LIST
Resistors
(All % watt 5% carbon)
L P e S Y e 100k
REG165 7 M encnnmdilll - W ks s Yo 15k
Potentiometers
RVIg 5. s - 2 : 06 : ponmmaary LR 50k
Capacitors
I T St Tl 1 bt X ot 100n
polyester
(G2 el T e T S S P 100u 10v
radial electro
Semiconductors
IC1..... B - TL.082
dual BIFET op-amp
Miscellaneous
Veroboard, 17 strips x 20 holes; 4 phono
(RCA) sockets; case (115 x 80 x 35 mm);
9V battery; wire, solder, nuts and bolts
etc.
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AM Stereo
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ifter enough corporate angst to have warmed Karl

Marx’s heart, AM stereo has finally become a reality.

Roger Allan has the details.

THE PRIMARY reason for AM stereo is to
allow AM stations to compete more effec-
tively with FM stations by improving the
technical quality of the AM service.

Although AM does have a higher noise
level than FM, the audio quality limitation is
primarily due to poor radios. Most AM sta-
tions transmit audio to beyond 10 kHz,
while FM signals go to 15 kHz, about the
limit of human hearing. Further, virtually all
AM radios use the antiquated envelope/
diode detector process to recover modula-
tion. Envelope detectors are inherently pro-
ne to the production of various types of
distortion and other undesirable effects.
One way that AM radios can be improved is
by extending the bandwidth for better freq-
uency response, and by replacing the env-
elope detector with a synchronous detector
for reduced distortion.

However, the Federal Communications
Commission (FCC) and the Canadian Radio
and Television Commission (CRTC) regula-
tions prohibit, for technical reasons, the ex-
pansion of bandwidths, negating the first of
the above methods of improvement; while
market constraints, e.g. the replacement of
several tens of missions of radios currently
owned by private individuals, preclude the

changeover from envelope detectors. All
that was left was the introduction of AM
stereo.

The development and introduction of
AM stereo over the past few years is posi-
tively Byzantine in its complexity, with
many long knives being firmly embedded in
many corporate backs. However, the end is
in sight — we think.

Essentially, in the mid-70’s, a series of
researchers at Motorola in the US determin-
ed the basic groundwork for compatible
quadrature modulation to provide AM
stereo transmission and reception. Very
quickly other companies — Belar, Harris,
Kahn-Hasseltine and Magnavox — jumped
into the fray and developed their own
systems of reception. The difficulty was that
the five systems were mutually incompati-
ble, e.g. a radio would be able to receive the
signal generated by only one of the five
transmission methods. Needless to say,
radio manufacturers were unwilling to pro-
duce radios under such a constraint, and an
appeal was made to the FCC to choose a
system which would be the industry stan-
dard.

In 1980, the FCC, for reasons best-
known to themselves, chose the system dev-

eloped by Kahn-Hasseltine. Much industry
objection. The FCC reverses its decision. In
1982, the FCC authorizes stereo broadcasts
on AM radio stations, but does not decide
which competing technology will be the in-
dustry standard. Instead the Commission
will accept whatever technologies it finds
feasible and allows the marketplace (in line
with Reaganomics) to decide which techno-
logy, if any, will become the industry stan-
dard. Belar essentially drops out, and Mag-
navox lowers AM stereo’s priority in its
R&D budget. Harris, Motorola and Kahn-
Hasseltine commence battle, each claiming
its system is better the others. Radio station
execs are unsure of what to do, due to the
high (40-120,000 dollar) cost of converting
the station. Some jump the gun and buy
Motorola, others Harris, some Kahn-Has-
seltine. Most stay put and smile wanly,
waiting for the dust to settle.

In late 1982, Motorola scores a coup —
after extensive testing General Motors ac-
cepts their C-QUAM (Compatible Quadra-
ture Amplitude Modulation) system for in-
clusion in all their car radios beginning in
1984. Much gnashing of teeth among radio
station execs who have bought what now
appears to be incompatible transmitting
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equipment, and champagne in Motorola’s
boardroom.

The Japanese Connection

Enter the Japanese — specifically Sony and
Sansui. Knowing a good thing when they see
one, they have independently and very
quietly been developing a receiving chip
which can accept all four seemingly incom-
patible transmission modes. Their introduc-
tion in January 1983 results in smiles of re-
lief among radio station execs. Motorola ex-
ecs revert to black coffee, as General
Motors’ lawyers sharpen their pencils and
start hunting for contractual loopholes.
The Sansui/Sony chips are generically
identical and apparently non-proprietary
once one gets past the stage of whether the
transmission mode is linear or non-linear.
The Sansui chip, using a PLL synchronous
detector instead of a conventional envelope
detector, does this automatically, improving
the signal to noise ratios and expanding fre-
quency response. The Sony chip, while pro-
ducing the same final result, requires the
operation of a switch to determine whether
the incoming signal is linear or non-linear.
It is not the purpose of this article to
tiptoe through the bells and whistles of the
four systems detailing their intricacies with
the reverence of a Papal acolyte, but rather

to demonstrate the essential differences be-
tween the two main thrusts in the techno-
logy — linearity and non-linearity.

A linear system is one in which super-
position applies, that is, the system response
to several inputs applied simultaneously is
the same as the sum of the system responses
when the inputs are applied individually. A
non-linear system is one in which superposi-
tion does not apply.

Non-linear systems are best known
from their application in the modulation of
FM broadcasting. It has several advantages,
the most prominent of which is its noise re-
jecting characteristics. However, such
systems are dependent on spread spectrum
systems (FM or PM, e.g. phase modulation)
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AM Stereo

which trade improved noise rejection for in-
creased RF bandwidth. But, in both the US
and Canada, broadcast channel bandwidth
allocation does not allow any increase in
bandwidth — therefore no signal to noise
ratio improvement can occur. In fact, non-
linear AM stereo systems actually decrease
the signal to noise ratio. Envelope modula-
tion of L+ R and angle modulation for
L-R are present simultaneously and when
the L+R signal causes the envelope
modulation to reach -100% (known as
pinchoff), the L-R signal disappears en-
tirely, and no L-R modulation can be
recovered.

Proponents of non-linear modulation
techniques have not done so to improve
signal to noise ratios (since non-linear sys-
tems actually degrade it) but rather as an at-
tempt to obtain compatibility with envelope
detectors already in place in most radios.
The envelope detector, being a non-linear
device, produces a distorted version of the
amplitude modulation applied to it. By pre-
distorting the I (In Phase) and the Q
(Quadrature phase) elements of an AM
stereo signal, it is possible to compensate for
the distortion of the envelope detector. The
predistorted non-linear AM stereo signal has
an infinite number of sidebands, and in
practice 3 or 4 orders of these sidebands are
significant. To achieve compatibility with
envelope detector receivers, all of the predis-
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torted sidebands must be present at the re-
ceiver. However, this is not possible with
most AM radios because the narrow IF
bandpass filter the signal must pass through
changes the relative amplitude and phase
relationships. The only effect filtering at this
stage will result in is distortion of compo-
nents on mono as well as stereo receivers.

There are two types of compatibility
distortion with non-linear systems: har-
monic distortion and difference tone inter-
modulation distortion. Essentially, har-
monic distortion occurs when a tone is
transmitted and the high order sidebands of
the linear system are altered in amplitude or
phase. Difference tone intermodulation
distortion on non-linear signals occurs in the
opposite instance: in this case the desired
signal is rejected by the radio, and only the
accompanying low-frequency predistortion
signal is received. This type of radio artifact
is particularly objectionable since it is un-
correlated with any other signal in the radio
output. This difference-tone distortion
mechanism causes high-frequency programs
to ‘“throw trash’ into the low-frequency
range.

Proponents of this type of system argue
that this type of distortion is of little signifi-
cance since the program material generally
contains high frequency energy. However,
the use of pre-emphasis, that is, the boosting
of higher modulated frequencies by as much
as 20 to 30 dB (which is customary in radio
transmissions for aesthetic reasons) severely
aggravates the filtering related compatibility
problem of non-linear systems’ signals.

As mentioned above, linear systems are
those for which superposition applies. There
are two important characteristics of linear
systems, specifically that only one set of
sidebands is produced on the same band-
width as mono transmissions, and the linear
product detection in both L+ R channels
means that there is no *‘noise burst’’ prob-
lem. The stereo signal consists of a mono-
phonic sum signal with the linear addition of
a double sideband suppressed carrier L-R
signal in quadrature with the carrier. Since
both signals have only one set of sidebands,
and since addition is a linear process, the
resulting stereo signal also has only one set
of sidebands. No new frequencies are creat-
ed by adding the two signal components.
Further, this system is compatible with pre-
emphasis and with synchronous detection
(eg. non-envelope detection). A synchron-
ous system has the advantage that there is no
distortion due to receiver mistuning, selec-
tive fading or AM multipath (signals bounc-
ing off buildings and suchlike).

Listening to the Radio

Yet, the proof of the pudding is in the
eating, or rather, in this case, in the hearing
by real live human beings. When defining
the compatibility of the system with the
human ear, the general evaluation is

customarily considered to be low distortion.
Distortion is usually taken to mean total
harmonic distortion, or THD. The criteria
for the evaluation of distortion should ac-
curately represent the sensitivities of the
human ear. For example, second order har-
monic distortion is only objectionable when
very large. On the other hand, difference
tone intermodulation distortion is quite ob-
jectionable to the ear and should be of more
consideration to the designers of these
systems. In comparing non-linear with linear
systems, it appears that while the linear sys-
tems have a higher THD than non-linear,
that the bulk of the THD produced is in the
second harmonic. In general, even order
harmonic, such as second, fourth, sixth,
etc., are less objectionable than odd-order
harmonics. Further, the lower the order of
the harmonic the less objectionable and
audible it is. As such, second order harmo-
nic distortion, which is produced more in
the linear systems than in the non-linear
systems is in fact less objectionable than the
converse.

Essentially then, quadrature modula-
tion is very appealing for application in AM
stereo, since it will provide a chance for AM
stations to compete with FM more effective-
ly. Of the several systems in place, some
simply reduce the amplitude of the L-R
channel, thereby incurring a signal to noise
ratio penalty. Other systems sacrifice the
linearity of the system in various ways, forc-
ing the transmitted envelope to be 1 + L + R.
These non-linear systems occupy excessive
bandwidth, and in spite of the fact that the
transmitted envelope is 1+ L + R, radio IF
bandpass filtering causes the non-linear sys-
tem to generate distortion at the radio’s
envelope detector.

While Australian and British stations
have been experimenting with the various
systems, it is in the United States where the
majority of AM stereo stations exist, cur-
rently numbering about 100. Here in
Canada, the CRTC has licensed (for three
months, extendable upon application) 15
stations across the country for AM stereo
usage. The cost for the chips manufactured
in the US, such as Motorola’s, is about $2
(US), with volume production coming on
stream at the end of 1983. As for the Japa-
nese, their chips and radios with the chips
already built in are being snapped up as fast
as they can produce them, with the bulk of
shipments to this country being purchased
by radio stations for testing and promotion-
al purposes, though some are now beginning
to appear in the shops. Further, when
volume deliveries of the Japanese chips
become available, it will be possible to retro-
fit them into radios already equipped for
FM stereo reception with only minor auxili-
ary parts required, the major part being a
ceramic resonator.

ETI
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ETI supplies the missing link
for all your analogue to com-
puter interface circuits.
Design by C.D. Oddy.

ANYONE WHO HAS ever seriously ex-
perimented with analogue interfaces to
home computers must be all too aware of
the problems involved — if you’re not too
careful you wind up with op-amps every-
where in a variety of hastily concocted
amplifier, buffer, and filter circuits. And
some of them won’t even be hastily con-
cocted; some of them will have taken up a
considerable amount of your precious time
in the designing. What you need is a handy
little unit that will perform any or all of the
functins of amplifier, buffer, and filter at
the mere twiddle of a control or two. What
you need is the ETI filter-amplifier.

The filter-amplifier consists of two ac-
tive blocks together with input and output
buffers and switchable AC or DC coupling.
The two active blocks are an amplifier with
a variable gain of 0 to 100 and a plus or
minus five volt variable offset followed by a
low pass filter whose cutoff frequency may
be varied over the range 16 Hz to 30 kHz
and which may be switched out of circuit
when not required. It can be used as an
amplifier to match low level signals to the in-
put of an ADC, as a buffer to correct mis-
matching of signal sources, as a filter to
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smooth the stepped output of a DAC, and
for a multitude of other similar purposes.

Construction

Assembly is simplified by the use of a single
quad op-amp for the four stages, and the

only point to check on the PCB itself is that
this IC and the two electrolytic capacitors
(C2, C3) are inserted the right way around.
Take care with the wiring of the potentio-
meters and switches, especially SW2 which
has two separate elements whose wiring
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BUFFER
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FILTER

OFFSET ¢
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50k CLICK ov
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Fig. 1 Circuit diagram of the filter-amplifier.
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must be in agreement if the filter is to work
correctly. Note also the wiring around RV4
and the connection between this poten-
tiometer and SW2, as shown in Fig. 2,

We have not shown either a case or a
power supply for this project because it is in-
tended more as a building block than as a
complete, self-contained unit. For the really
serious experimenter there is obviously a lot
to be gained from having several of these
filter-amplifiers built into a single unit and
equipped with a common power supply,
whereas for others, one would probably be
sufficient and could be powered from
whatever you’re using to supply the ICs
you’re experimenting with.

Fig. 2 (below) Connections to RV4

log8881pgy !

o) AMP~FILTER

RN/
L7 !
u (-]

°]

PCB for the DAC/ADC filter amplifier.

The input signal is passed via either Cl1 or
SW1 to ICla, the first stage of the TL074
quad BIFET op-amp, which acts as a buffer.
The signal is then amplified by IC1b, the gain
being set by R2 and RV3. RV1 and RV2 set
the offset voltage, RV1 being preset such that
the offset is zero when RV2 is in its centre
click-stop position.

IClc and its associated circuitry form a
low pass filter of the second order Bessel type
which is well suited to the smoothing of step-
ped signals, such as those obtained from DAC
outputs. The filter’s cut-off frequency may be
adjusted using RV4 and the range switch
SW2, the latter selecting either 16Hz to 3 kHz
(position 1) or 160 Hz to 30 kHz (position 2).
The gain of the stage is set by R7 and R8.

SW3 selects either the amplifier or
amplifier plus filter outputs via R9 and R10,
the slight difference in their values being
necessary in order to allow for the gain (ap-
prox. 2.3 db) of the filter. The signal then
passes through IC1d, the final buffer stage, to
the output.

™ PARTS LIST |
Resistors (all %W, 5%) RV4 100k dual gang log
R1 MO Capacitors
R2 1k0 Cl,4,5 7  100n polyester
R3 33k 2,3 10u 35V tantalum
R4 47k Cs, 8 10n polyester
RS, 6 560R .
R7 39k Semiconductor
RS 10k IC1 TLO74
R9, 11 120k Miscellaneous
RI10 150k SwWi SPST
RV1 20k horizontal trimpot SW2 DPDT
RV2 50k linear with centre SwW3 SPDT
click-stop PCB; case, input and output sockets, knobs,
RV3 100k linear etc. as desired.
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CBM packages the popular 64 in a
portable case complete with a disk
drive. Bill Marwick takes a look

COMMODORE BUSINESS Machines
has decided to enter the portable com-
puter field by packaging the workings of
the Commodore 64 in a sturdy metal case
with one disk drive and a five-inch colour
monitor. Add to this Commodore’s soft-
ware for business applications, and you
have the makings of a product that could
be aimed at the commercial or educational
market. One of the strong selling points is
compatibility with existing software and
peripherals for the VIC-20 and 64. It has
all the familiar functions: 64K RAM,
sound synthesizer, sprites, 320 by 200 pix-
el graphics, and others. The suggested list
price is $1200.

Since the Commodore 64 was review-
ed in ETI, July, 1983, this review will look
at applications of the SX64 rather than
tinkering under the hood.

Starting with the packaging: you’ll
find the case good and solid, fairly heavy
at 12.5 kg, and sized at approximately 43
by 43 by 13 cm. You wouldn’t want to go
jogging with it, but it sure beats doing a
balancing act with a monitor, a power
supply, a 64, and a drive.

A Quick Tour

Unlatch and remove the front cover; on
the inside of it is a full-size keyboard with
66 keys identical to the regular 64. A cable
plugs easily into the keyboard and
awkwardly into the computer’s underside,
and the usual three-pin power cord plugs
into the back. During your travels, you
can fold the cords into a storage space
above the disk drive; Commodore sup-
plies you with a cord case evidently made
from floppy disk boxes, but everybody
will probably cram them into the com-
puter anyway.

On the top of the computer, you’ll
find the slot and connector for ROM car-
tridges, and on the rear panel are the two
joystick ports, the DIN plug for
audio/video, the DIN plug for another
disk drive, the expansion bus, a fuse, and
the power switch. Current consumption is

one ampere at 117 volts. In other words, it

has exactly the same features as the
regular 64, except for slightly higher
power consumption because of the
add-ons. There’s a carrying handle which
doubles as a tilt stand if you fight with two
little latches that let it rotate around the
front of the computer.

The Monitor

A five-inch monochrome monitor is hard
enough on those of us who don’t have
microscopes for eyes, but a colour unit?
Since it’s safe to say that potential
customers will at least view the screen
before buying it, it isn’t necessary to go on
at length. Suffice to say that the apparent
resolution is coarse, very coarse; passable
for video games, but colour bleed makes
text difficult to read.

A good giggle was to load in an
80-column word processor; the screen
was just one big smear. It was usable on
40-column.

Some improvement can be made by
changing the screen to black and white;
this is POKE 53281,0 CTRL 2. This
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doesn’t work if your software uses its own
colour cortrol codes to reset the colour
anyway. You can also fiddle with the
display controls; behind the CBM logo on
the right-hand side is a tiny door which
conceals colour, tint, contrast, and so on.
There’s also a volume control for the in-
ternal speaker.

The Disk Drive
The ordinary 64 can use a CBM 1541 disk
drive with 170K of storage capacity and a
serial in/out system. The apparent reason
for this is to simplify the wiring for hook-
ing several peripherals together
(‘‘daisy-chaining’’); it keeps your carpet
from looking like a trawler net. The disad-
vantage to the minimum- wire serial
system is that the data feeds in or out one
bit at a time instead of one byte at a time
— obviously everything runs much, much
slower than, say, a CBM 4040 parallel
drive.

Commodore has made the peculiar
decision to incorporate this 1541-type

drive into the Executive. This means that
loading a program is painfully slow: a
large program took two minutes to amble
into the memory; compare this to the ten
seconds or less taken by a Apple running
CP/M. This waiting around isn’t exactly
outrageous, and it’s acceptable for noodl-
ing about with games on a lazy Saturday,
but it’s annoyingly tedious for any serious
work with spreadsheets, word processors,
or other business software.

The name Executive implies a
business-oriented computer; the decision
to use the serial drive proves a serious
drawback in light of this. On the other
hand, if you have to use up a warehouse
full of 1541s...

CP/M?
CP/M is the famed disk- and file-handl-
ing system which does such a great job of
almost instantly locating and loading any
file from any disk with simple commands
instead of all those frustrating syntaxes
used by most small micros, including
CBM'’s. Commodore is not selling the
necessary option in Canada, supposedly
not until the spring, though they may have
it together by the time you read this. Of
course, CP/M would be slowed down
considerably by the serial drive anyway.
Should you have been dead keen on
CP/M, though, a Toronto firm called
Computer Workshops Ltd. has come up
with the necessary Z80/80-column: addi-
tions. You can contact them at 465 King
St. E., Unit 9, Toronto M5A 1L6. Keep in
mind that 80 columns are not usable on
the Executive without an external
monitor.

CBM

Commodore Business Machines supplied
the computer for review with no manuals
and no further information. Several calls
to the company produced two manuals;
they were the same ones you can get for
the ordinary 64, and they hadn’t sent any
information about the disk operating
system. If this wasn’t just an oversight, a
lot of customers will be left puzzled,
because there’s very little disk information
in the computer manuals. We’re left
wondering about things that are not ap-
parent from staring at the computer itself.
There’s a little Reset button near the video
controls, for instance, and it didn’t seem
to do much. Is it for those unfortunate
moments when a program hangs up? You

Computer Review

might well ask. We also received
American press releases showing the Ex-
ecutive with dual disk drives, but the local
public relations people said that only a
single drive is now available. An in-
teresting marketing approach.

A Trial Run

They did manage to include some optional
software, though. The first was the Easy
Script word processor. This consisted of a
manual, a quick reference card, and two
apparently identical disks containing the
program. I’'m not sure if the two disks
were a mistake, but it’s nice to have a
backup.

The main menu, which appears after
two minutes of loading, asks you to con-
figure the program to suit: text width,
disk/tape, and printer type. The text
width doesn’t change the size of the
characters, but makes the screen into a
window which scrolls over the text width
you’ve selected (up to 240 columns).

The Easy Script is generally nice to
use; the function keys become control
codes, which is convenient. It has a few
oddities, of course: calling up the disk
directory munches through your text if

#MM101
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only $89.95
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you didn’t happen to notice in the manual
that you should have saved it to disk first,
and the cursor commands are a bit
cumbersome: end-of-text, for instance, is
F1/G/E(R). This is needlessly com-
plicated; software writers seem to think
we’re a nation obsessed with touch-typ-
ing. There is also no automatic justifica-
tion of the right margin; this has to be
done manually with RETURN:S; this is a
real pain if you're used to auto wordwrap,
but probably no bother if you’re coming
into it from a typewriter or similar word
processor.

The Manager

If you have a computer with everything
included in the case, it would make sense
to have a business program with all sorts
of applications included on the disk. Such
a program is The Manager, supplied for
the 64 by Commodore. It consists of a
manual and a disk.

After a two minute load, you’re
presented with a menu which lets you for-
mat a disk, among other things. Good
thing, too. There must be a lot of 64
owners out there phoning their dealers to
say that they can’t find anything in the
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manual about formatting. Some of the
other things you can do are Arithmetic,
Create/Revise files, Report Generate,
Manipulate Files, and Word Process.

Well, let’s see. Think I’ll select the
word processor. There we are. Hmmm. It
wants me to insert an Easy Script disk into
the machine. I’ve already covered Easy
Script, so I’ll press F1 to get back to the
main menu. Thank goodness for FI.
Some software makes you reload because
you can’t get out of a loop. Anyway, here
goes. Odd, it has to go and get Arithmetic
from the disk, and it takes 40 seconds to
load. I guess this is software for managers
with time on their hands: if you loaded the
word processor and then ‘decided to
transfer the text to a Manager function,
you’d be staring at the ceiling for about
three minutes.

Ah, there we are in Arithmetic, and
it’s asking for a filename. Okay,
“PLORK’’. Now it says ‘‘file not found
— directory?’’ Yes, thanks, I’ll have the
directory. Right, we’ll try to manipulate
the “‘Checkbook’’ sample. Now it’s ask-
ing for line and column and length
numbers, and it isn’t doing what the
manual says and I can’t get out of it
without F1. Apparently I wasn’t meant to
start with Arithmetic, which likes to work
inside an existing user file. You’d have to
want to do arithmetic pretty badly to wait
through the loading.

I'll try Create/Revise, since it’s first
in a very confusing manual; it isn’t clear
about having to do things in order. After
a 50 second reload, PLORK has been
created as a file in its own write (sorry).
You can then type in whatever format
your file would like; areas for future data
entry, for example, can be delineated by
vertical arrows.

OOPS! I just hit RESTORE, which is
above the RETURN key, and the disk just
took off. After 30 seconds, the screen an-
nounced that I would Jlike to back up a
diskette. I would?

I don’t think I can stand another 50
second reload just to get back to a test
file.

This time I try Enter/Edit (another
reload) and ask for the ‘‘Checkbook”
sample. Up it comes, after a while. The
graphics are quite good, with a c-h-e-
g-u-e¢ displayed in various colours.
Amounts (and other information) could
be typed into the appropriate spaces. The
same goes for the Christmas List sample
program, which lets you store away all
sorts of facts about your friends and
enemies.

OOPS! That RESTORE key got
nudged again... abandon ship.

Calc Result

This spreadsheet arrived with the Ex-
ecutive, but is actually published by Han-
dic Software. It’s a manual, a disk, and a
ROM cartridge. After loading for some
minutes, it asks you which of a number of
languages you’d like; I mean humanoid
ones, not computer languages. This is a
nice touch. Now it would like you to make
a backup disk and a work disk; this takes
over ten minutes, although you only have
to do it once.

Thereupon, a sheet is spread for you.
F5 gives you a help menu, though I could
only get it with the original disk; it didn’t
seem to be present on the backup. The
screen layout itself is nine columns by 21
rows; the cursor can be scrolled over the
entire spreadsheet, which is 63 by 254.
Co-ordinates can be typed in to move the
cursor directly to any spot, and there’s
auto- repeat on the cursor as well.

You can enter either labels or
numerals, and even enter an arithmetic
operation; Calc solves the arithmetic and
enters the value at the desired co-or-
dinates. Then you can specify various
operations from one spot to another:
B2-B4, 40% of B2, and so forth. The
final result (the famous ‘‘bottom line’’)
appears; if you change any value, the
whole works is re-calculated.

Like most spreadsheets, Calc Result
lets you split the screen. To show the en-
tire sheet would require a screen the size
of the wall; splitting it lets you look at
rows and columns that are too far apart
for the normal display.

This program was friendlier than the
others, and didn’t require interminable
loading whenever you wanted an option.
The Restore key didn’t dump things for
you, either.

Summary

Keeping in mind that the colour screen is a
wee bit hard on the eyes, and that the disk
drive will appeal only to those who’ve
never used anything but cassette loading,
$1200 suggested list isn’t too steep a price
to pay to get all your peripherals in one
box, especially if dealers discount the
price.

The software sent to us seemed too
slow and cumbersome for any business
use except the occasional weekend dip in-
to the bytes. However, if you’re intrigued
with the Commodore 64 and its many
possibilities, and want the convenience of
portability, this is a good unit to in-
vestigate.

Quick Reference

Commodore Executive SX-64

Mfg: Commodore Business
Machines

Price: $1200

CPU: 6510

RAM: 64K

User RAM: 38K

Software Includ-

ed: BASIC 2.0

Screen Format: 40 x 25

Graphics: 320 x 200

Colour: 16 available

Sound: internal speaker,

external jack, 6581
synthesizer
Composite video
and luminance

HAL

COMPUTER
COMPANY

Fully IBM™ COMPATIBLE
Computers &
Components

System prices start
under $2500.00

(Suggested Retail)

Available Now from your
Computer Dealer
or Call

(416) 453-2001

VISA & MASTER Card Accepted
Dealer Inquiries Invited

IBM is a Trademark of International
Business Machines Canada Ltd.
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SOONER OR later you may have the bad
luck to become the owner of a misbehav-
ing computer. The trouble will usually be
one of two types: the first is the perma-
nent fault, which is always there, and the
second is the maddening glitch that only
appears after you’ve typed in three pages
of programming; it may only change one
word to something else, or it may ignore
the keyboard and stubbornly refuse to let
you do anything but pull the plug.

The first type of trouble is the easiest
to find, because the fault will hold still to
be measured. The second is a little more
challenging. In either case, where do you
start?

How To Maintain And Service Your
Small Computer is a very good place in-

~deed. This 208-page softcover is a wealth
of information for someone reasonably
familiar with basic test equipment, such as
multimeters, logic probes and scopes. At
least you now have a place to start, once
you get under the hood and realize that
there’s a lot going on in there, and all of it
looks hard to find.

The book begins with some sensible
advice concerning the quality of the power
line, disk care, and interference with your
TV set. There isn’t much point in crun-
ching through your computer’s innards if
the fault lies with 5 KV spikes coming

| down the hydro wires.

The next part gets a bit silly; there’s a
guide to what basic meters look like, the
types of screwdrivers, and even advice on
how to lift heavy objects safely. Oh, well;
you never know. Perhaps someone who
doesn’t know how to lift heavy objects
can find their way through computer cir-
cuitry. Once you get through this, though,
there’s an excellent guide to the structure
of the circuitry; the function and in-cir-
cuit testing of passive components is well
covered and explained. Occasionally it’s
just a bit misleading for the inexperienc-
ed: advice is given on how to test the
power switch with an ohmmeter, but the
authors recommend turning off the power
instead of pulling the plug. It might be
smoky ohmmeter time.

Chapter Seven has an excellent ex-
planation of the computer’s layout, and
how you go about using a scope and logic
probe to trace the signals. Naturally, a

How To Maintain
And Service Your
Small Computer

John G. Stephenson and Bob Cahill

John G. Stephenson, Bob Cahill. Howard
W. Sams and Co., Indianapolis, Indiana,
1983, Distributed in Canada by Copp
Cﬁﬂq Wellington St., Toronto,
O e

book this size can’t possibly include all the
different makes and their methods; the
reader is expected to have some ingenuity
at translating the generic approach into
his computer’s specific hardware.
Chapters Eight to Twelve cover
repair and maintainence of disk drives,
printers, cassette systems, and power sup-
plies. There’s also a quick look at
modems, monitors, and game controllers.
As with the computer explanations, the
reader shouldn’t expect an exhaustive

study, but the topics are explained in
enough depth to provide a good beginn-
ing.
The book concludes with five appen-
dices of which the IC pinouts and
troubleshooting charts will be the most
useful. In summary, you may not become
skilled in computer repair overnight, but
you’ll at least know what to look for and

where to look for it.
Bill Markwick
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computer Stores

BRITISH COLUMBIA

Abbotsford
Radio Shack
2&;\%83 South Fraser Way, Abbotsford, B.C., V2S5
Radio Shack TRS-80 Models I, Ill, 16 and colour

computers. Hardware and software plus reiated
peripheral equipment.

Burnaby

Compucentre

9855 Austin Ave., 304 Lougheed Shopping Mali,
Burnaby, B.C., V3J 1N4 (604)421-7444
Commodore, Timex-Sinclair, Tl, Coleco Adam.

Eaton,s Business Centre ETI
4567 lougheed Highway, Burnaby, B.C. V5S¢
327 (604)299-5511 Ext. 322

Computers from 1BM, Apple, Hyperion and
Zenith., Eaton’s also has one of the widest sel-
ections of business, educatlonal, and enter-
tainment software.

H&S Microsystems
125-5665 Kingsway, Burnaby, B.C., V5H 2G4

Loglstics
7053 Buller Ave., Burnaby B.C. V5J 4S
(604) 437-9919

Orion Computer Systems Ltd.
5480 Pandora St., Burnaby,

B.C., V5B 1M1
(604)291-6141

R-A-E Data Systems Div.

3455 Gardner Court, Burnaby, B.C. V5G 447
{604)291-8866

MO CAT

Wholesale/Retall distributor of Data General
‘Desktop Generation’ and 'Nova’ 16 bit com-
puters and peripherals.

Castlegar

Castlegar Computers
2217-10th Ave., Castlegar, B.C., VIN 228

Clearbrook

Computer Age

2451 Clearbrook Road,
V2T 2Y1 (604)859-4151
Authorized Apple, IBM Personal Computers,
Okidata, Transtar, Brother dealer. Speclalize
in business, professional and educatjon.

Clearbrook,

FVL Computerage
102-2451 Clearbrooke, Clearbrook, B.C.

Coquitlam

Einnovations

Computer Innovations CN
100-2929 Barnet HW. Coquitlam, B.C. V3B 5R5 |

B.C..

Paragon Computer Group Ltd.
567 Clarke Road, Coquitlam, B.C., V3J 3X4
(604)939-6461

Radio Shack
435 North Road, Cariboo Shopping Centre, Co-
gultlam, B.C., V3K 3V9 (605)931-7533

adio Shack TRS-80 Models il, Ill, 16 and colour
computers. Hardware and software for each, plus
all related peripherals.

Cranbrook

Cranbrook Photo & Computers Ltd.
800 Baker St.,, Cranbrook, B.C.,
(3(())4)489-5336

Vi€ 1A2

Franklln Ace 1000, Corona (desktop and portable).
Printers, peripherais, software (Apple & IBM)

Roberts Computer Systems
1139-D Industry Rd. #3, Cranbrook, B.C., V1C 5A5

Tarus Computers

223 Cranbrook Street, Cranbrook, B.C. V1C
3R1 (604)426-7588

Business and personal computer speclalists.
Authorized Apple and Atarl deatler.

Dawson Creek

NCS Office Equipment
916-102 Ave., Dawson Cre sk, B.C., V1G 2B7

Grand Forks

KB Computer Centre
7383-2nd. Street, P.O.
Forks, B.C. VOH
MO
Sales

1405, Grand
(604)442-3217

Box
1HO

and service for Franklin Ace & Co-
lumbia Data computers, Oklidata & Smith-
Corona printers, Sharp calculator products.
Apple & I.B.M. compatable software.

Kamloops

Conti Computer Systems
439 Seymour St., Kamioops, B.C., V2C 2G7

Radio Shack Computer Dept.
450 Lansdown, Thompson Park Shopping Centre,
Kamloops, B.C., V2C 1Y3

Kelowna

Computerland

1649 Pandosy Ave., Kelowna, B.C., V1Y 1P6

604)860-1622

Retailer of iBM, Apple, Digital, Hg'perlon and Com-
paq hardware and software. lete line of

n‘erlpherals inciuding Epson, Okidata, C-iTOH,
Iannesman Tally printers. Fuli service centre on-

site.

Dynamic Computer Centre
6-1960 Springfield Rd., Kelowna, B.C., V1Y §5V7

Micro West Data Systems Ltd.
2340 Hunter Rd.,
S%4)860-4844

ETIICN
Kelowna B.C., V1X 6C1

iBM personal computers, Mlcom word process-
ing, IBM Seiectric Ili typewriters, Brother
typewrlters, Phillps dlcta on, Code-a-phone
telephone answering.

‘Speciallzing

Langley

Net Software

102-20351 Duncan Way, Langley, B.C. V3A 7A3
(604) 534-1233

Manufactures of Software for Eudcation and
Recreation.

Vulcan Computer Systems
20571 Fraser Hwy., Langley, B.C., V3A 4G4

Maple Ridge

Maple Ridge Video
.%(-},OaA Dewdney Trunk, Mapie Ridge, B.C., V2X

Nanaimo

Radio Shack

2159 Departure Bay Rd., Northbrook Mall,
Nanaimo, B.C., VIS 3V5 (604)758-9595

Radio Shack TRS-80 Modelis I, 1ll, 16 and colour
computers. Hardware and software pius related
peripheral equipment.

Penticton

LComputeriTlaniA

Computer Mania

ETI/CN
P.O. Box 1045, Penticton, B.C., V2A 7N7

SO4)493-4565

IO CAT FREE

In Educationai software and
gerllpherals. Franklin Ace computer authorized
ealer.

ruture World
126-2111 Main Street,
6W6 (604)493-7777

Penticton, B.C. V2A

MO
Eagle, Kaypro, Franklin business systems,
Specialists in TRS80 support. Atarl hobby

systems. Software support for Apple, Atari,
TRS80, Colour, TRS80 model Ili, Vic 20,
Commodore 64, 1BM personal, T1 99 4/A,
Intellivision, Atarl 2600, and Timex Sinclalr,

Radlo Shack

209 Main Street, B.C., V2A 5B1
(604)492.5712

Radio Shack TRS-80 Models i, ill, 16 and colour
computers. Hardware and software plus related
peripheral equipment.

Penticton,

Port Alberni

Compu *Mart

3061-3rd. Ave., Port Alberni, B.C, V9Y 2A4
{604)724-4733

MO

Atarl, Commodore, and Sinclair computers,

and a wlde selection of software for Atarl and
Commodore machines. Also Percom and Rana
disk drlves, and Epson printers.

Port Coquitiam

Datum Eiectronics Inc.

11-3000 Lougheed Hwy., Port Coquitlam, B.C
V3B 1C5 (604)464-4424

Corvus, NEC APC, Columbla, Appie
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Port Moody

Sabre Computer System

1-2810 St. John St., Port Moody, B.C. V3H
2C1 (604)461-1322

MO

An authorlzed service centre offering sales,
service and support for business and home
computors product lines.

Powell River

Tomorrowland Computers Ltd.
145-7100 Alberni S Powell

t. River,
VBA SK9 (604)485-6560

B.C.

Prince George

Radio Shack Computer Dept.
1669 Victoria St., Prince George, B.C., V2L 2L5

Slight and Sound Computer Centre
657 Central St., Prince George, B.C., V2M 3C6
ﬁ%4)562-0356

Busliness and personal applications on most ma-
jor computer products. Dealer for Apple, Com-
modore, Atarl, Corona, Epson and Timex.

Richmond

Compucentre
9945300 Landsowne Park Shg{)plng Centre, No. 3
Road, Richmond, B.C., V6X 2X8

Northwest Digitai
150‘810991" Shellbridge Way, Richmond, B.C., V6X
2W

Paragon Computer Group
6-4040, No. 3 Road, Richmond, B.C., V6X 2C2

Sound Chaser Computer Music Stm.
3331 Jacombs Road, Richmond, B.C. V6V 1Z6

Sechelt

Digitronic Systems
103 Teredo Square, Box 1897, Sechelt, British Coi-
umbia, VON 3A0

Sidney

Sidney Compupower
8720 Pender Park Dr., Sidney, B.C., V8L 3Z5

Surrey

Clovercity Computers
13563-King George Hwy., Surrey, B.C., V3T 2V1
(r‘g%4)581-1615

TRS-80, MTI, Apple compatibles, Geminl, Okidata,
Teitex printers and complete line of software.

Computerworid

15175 - 101 Avenue, Queldford Village Square, Sur-
rey, B.C., V3R 721 (604)588-2311

Sales: IBM, Wang, Apple & Hyperion microcom-
puters.

Sprite Computers Ltd.
10217 King George Hwy, Surrey, B.C., V3T 2W6

Star Computer Products

2207 Guildford Town Centre,
V3R 7B9 (604)584-1033

MO CAT FREE

Complete seiection of Apple and I1BM com-
patible computers, software and accessories.
L.arge stock of bare boards and accessorles
to build computers. Sell kits and components.

Surrey, B.C.

Terrace

Sight and Sound Comp.
4711 East Keith Ave,, Terrace, B.C., V8G 1K5

Vancouver

Active Comiponents
3070 Kingsway,
(604)438-3321

MO CAT FREE
Complete electronic components and computer
products needs. Texas instruments, Motorola,
Falrchild, General Instruments, Anadex Printers,
Keytronics Keyboards, Star Micronics Printers,
Micro Professor Computers, Tandon Drives, AP
Products, AMP, Ersin Multicore Solder, Ungar,
Weller, OK industries, Vaco, Xcelite.

ETICN
Vancouver, B.C., V5R 547

Byte Shop Computer Store
2151 Burrard St., Vancouver, B.C., V6H 3H7

Computer Innovations

674 Granville St.,, Vancouver, B.C., V6C 1Z6
(604)682-5877

;IBP\E-IPC and XT, DEC Professional, Apple //e and
i, Lisa.

Computer Innovations
1500 West Georgia, Suite 100, Vancouver, B.C.,
V6G 276

Computeriand of Vancouver West

2156 West Broadway, Vancouver, B.C. V6K
2C8 (604)736-0101- Sales, service and training
for 1BM, Digital, Hyperlon, Compaq, and Apple
micro computers.

Computerland

1035 West Pender St. (Oceanic Plaza), Vancouver,
B.C., V6E 2M6 (604)683-6981

Retaller of IBM, Apple, Diglital, Hyperion and Com-
paq hardware and software. Complete line of
peripherals including Epson, Okidata, C-ITOH,
Nllannesman Tally printers. Full service centre on-
site.

Computer World
Suite 100-1027 West Broadway, Vancouver B.C.,
.g%-l 1E2 (604)732-1258

iBM, Wang PC, Apple and Hﬁperlon hardware. Ap-
plicable software to run on this hardware l.e. W/P,
A/R, AP, G/L, spreadsheets, etc.

Conti Computer Systems
7204 Maln St., Vancouver,
(604)324-0505

MO

Commodore products and a large line of per-
Ipherals and support products.

B.C. V5X 3J4

Conti Computer Systems
1216 W. Broadway, Vancouver, B.C., V6H 1G3

Data Terminal Mart
624 West 8th Ave., Vancouver, B.C., V5Z 1C8

D.P.E. Electronics Can. Ltd.
#205 10 East Pender St., Vancouver, B.C. V6A 1T1
(604) 682-8997

Eaton's Business Centres ETI
Vancouver Paclfic Centre, 701 Granville St., Van-
couver, B.C. V6B 4E5 {604) 661-4446 Computers
from 1BM, Apple, Hyperion and Zenith. Eaton’s
also has one of the widest selections of business
educational, and entertinment software.

Future Shop
943 West Broadway, Vancouver, B.C:, V56Z 1K3

Vancouver
Future Shop
1066 West Hastings, Vancouver, B.C., VBE 3X3

Heathkit Electronic & Computer Centre ETI
3058 Kingway, Vancouver, B.C. V5R 5J7 (604)
437-7626

MO CAT FREE

Complete line of Heathkit and Zenith Data
systems computer products as well as, Zenith
monitors, Epson printers, Hayes modems, soft-
ware by Digital Research, Microsoft, Peachtree
and others.

IBM Product Centre
601 Granville, Stock Exchange Tower, Vancouver,
B.C., V7Y 1E7

Integrated D.P. Supplies Ltd.

1804 W. Broadway, Vancouver, B.C. V6J 1Y9
(604)733-3541

MO

Computer books (technical, reference, Instr-
uctlonai for home, hobby and business). Full
fine of computer supplies (disks, paper, ribbons,
fabels) and IBM software,

Kaiental Elect. Merchants
2111 Kingsway, Box 69126, Stn. K, Vancouver,
B.C. V5N 2T4 (604) 4359697

Key Computer

1920 West Broadway St., Vancouver, B.C., V6J 122
604)738-3541

CAT FREE

A full service and support company carrying the
Texas Instruments Professional computer, the
Hyperion, the Victor 9000. Also a complete line of
printers, monitors, modems and software.

McKay Systems Corp.
2151 Burrard St., Vancouver, B.C., V6H 3H7

Minitronics Computer Centre
1440 Kingsway, Vancouver,
(604)872-5814

MO CAT FREE

Authorlzed dealer for Apple computers, Nec
home and business computers, Columbia data
systems, Timex-Sinclair. Accessories such as
printers by Epson, Geminl, Okidata, Brother,
Transtar.

B.C. V5N 2RS

Mr. Chips Computer Centre
2025 West 41st Avenue, Vancouver, B.C. V6M 1Y7
604)266-1264

mputers: Kaypro, Corona, Televideo, Apple
Compatible, Commodore, Tava PC, Chameleon.
Printers: Gemini, Transtar, Prowriter. Monitors:
Amdek, Zenith, Software: |BM, Apple, Com-
modore, CP/M.

Vancouver
Mr. Chips Computer
511-711 W. Broadway, Vancouver, B.C., V5Z 1J5

Vancouver
Omni Computer Group
1780-999 W. Hastings, Vancouver, B.C., V6C 2W2

Orion Computer Systems
730-601 W. Broadway, Vancouver, B.C., V5Z 4C2

Prism Data Systems
689 East Broadway, Vancouver, B.C., V5T 1X7

Radlo Shack Computer Centre
685 E. Broadway St., Vancouver, B.C. V5T 1X7
604) 874-3433

Soft Source
Box 18, 444 Robson St., Vancouver, B.C. V6B 2B5

The Orlginal Software Source
3207 East 25th Ave., Vancouver, B.C. VSR 1T1 (604)
438-1692

The T. Eaton Co. Ltd.
2555 Nootka St., Vancouver, B.C., V5M 3M4



The Video Station
3673 East Hastings, Vancauver, B.C., V5K 2B1

Wizard Computer Systems
6082 Fraser St., Vancouver, B.C., VSW 277

Xerox Canada inc.

Sulte 1400, 1333 West Georgla Street, Vancouver,
B.C. V6E 3K8 (604)685-9111

Xerox 820/2 computer, Osborne Personal Com-
puter, Xerox 16/8 & Xerox 1800 computers, Diablo
Printers, Hyperion products. Related peripherals.
Modems, monitors, software.

Vernon

Dynamic Computer Centre ETI
3107B-31st. Avenue, Vernon, B.C. V1T 2G9
{(604)549-4141

Authorized deater for Apple, Commodore, IBC,
Altos, Onyx and Victor. Full line of Com-
puter books, supplies and accessories.

Victoria

Computeriand
3043 Douglas St.,
(604)381-1212
IBM, Dlgital, Compaq, Apple, Bytec, Nelma.

Victoria, B.C. V8T 4N2

Computer Innovations
1701 Douglas St., Victorla, B.C.,, VBW 2G8
%4)3%-“55

IBM & Apple /le hardware and software and
peripherals.

Compuwest Sales Inc.
2675 Bridge St., Victoria, B.C., VBT 4Y4

CompuCanada

2675 Bridge Street, Victoria, B.C. V8T 4Y4 (604,
381-3512

CompuCanada — National Distributor/Represen-
tative of best selling Microcomputer Software and
Peripheral Products for Apple Il +, ile, |Il, Com-
modore Vic 20 and 64, Atari, IBM-PC, Coleco and
more.

East (416) 281-3713

Waest (604) 381-3512

Excalibur Systems
2022 Douglas St., Victoria, B.C., V8T 4L1

Owen & Sons Cash Register
2101 Government St., Victoria, B.C., V8T 4P2

Pace Computer Systems
744 Johnson St., Victoria B.C., VBW 1N1

Radio Shack

3170 Tillicum Rd., Unit 125, THiicum-Mall, Victoria,
B.C., V91 6T2 (604)381-4420

Radio Shack TRS-80 Modeis i, lil, 16 and colour
computers. Hardware and software plus related
peripheral equipment.

Radio Shack Computer Dept,

3185 Douglas St., Mayfair Shopping Centre, Vic-

toria, B.C., V8Z 3K5

Radio Shack Computer Center
707 Johnson St., Victoria,
(604)381-3723

MO CAT FREE

All Radlo Shack Computer products stocked.

B.C., VBW 1M8

Sandpiper Computer Systems Ltd.

301-1208 Wharf St., Victoria, B.C. V8w 3B9
(604)384-4441

MO

Vector Graphlc, Apple lle, Epson QX-10,
Epson Printers, Olivetti, and Corona computers.
Software-BP1, Beagle Bros., Systems Plus,
Broderbund Peripherals-TG joysticks,
Datalife diskettes.

Software Express Canada

P.O. Box 5007, Station B, Victorla, B.C. V8R
6N3 (604)382-4311

MO CAT FREE

National Microcomputer malli order company
offering a selectlon of software and peripheral
products for most micro systems.

Victoria Personal Computers Ltd. ETI
1010 Blanshard St., Victorla, B.C. V8W 2HS5
(604)388-6212

Apple, Wang, Kaypro, Corona,
service, education division.

sales, rentals,

Waest Vancouver

Radio Shack Computer Dept.

2044 Park Royal S., West Vancouver, B.C. V7T
1A1 (604)922-7275

MO CAT FREE

TRS-80 microcomputers, printers, plotters,
furniture, ribbons, paper, forms and misc.
peripherals for systems Including multluser
and network. Home computers with games,
educatlonal programs and accessories.

ALBERTA

Calgary

Abacus Electronics ETI/ICN
5659 Madigan Rd., N.E. Calgary, Alta. T2A 4P1
(403) 273-0594

MO CAT FREE

Ace Tech. Computer & Video

183012 17th Ave. S.E., Calgary, Alta., T2A OP9

Actlive Component Sales Corp. ETI/ICN
Bay 2-3220-FIfth Ave. N.E., Calgary, Alta., T2A 5N1
(403)235-5300

CAT FREE

Semiconductors from Advanced Microdevices: to
Ziloy. Passive components, terminals, printers,
micro computer boards, test equipment, large
Iocall inventory. Knowledgeable staff, efficient
service.

Actlve Component
5809 Macleod Trail S., Unit 109, Caigary, Alta.,
T2H 0J9

Alpha Computer Soiutions Ltd
1506-14 St. S.W., Calgary,
(403)244-9774

MO

Alta T3C 1C9

Altel Data
6204-3rd  St.
(403)259-7000
MO CAT FREE
Texas Instruments micro computers, DEC mini
computers, custom software, Control Data
Eerlpherals, system industry peripherals,
mulex/National Semi-Conductor products, Data
Net Works. Time Plex/Gandalf/ESI/GDC modems,
multiplexers, line drivers.

S.E.,, Calgary, Alta.,, T2H 1K4

Allwest Communications
116-16th Ave. N.W., Calgary, Alta. T2M OH2 (403)
230-4272

Computeriand
;a182-1st St. S.E., Suite 112, Caigary, Alta, T2G

Computerland
1212 First St. S.E., Suite 112, Calgary, Alta. T2G
2H8 (403) 237-6423

Computerworks ETI
101-601-17 Ave. S.W., Calgary, Alta. T2S 0B3
(403)237-5877

Products: Hewlett Packard, North Star com-
puters;, . Dysan, Commodore Bus. Machines,
Epson. Services: Consulting, service & support,
and *in house’ Instructional

Computer Centre
4908-17th Ave. S.E,, Calgary, Alta. T2A 0V4
(413)272-9874

MO

Franklin computers
tem,wholesale/retall;

AMS general ledger sys
specializing In business

apptications.

Computer Cottage

12913A-97 St., Edmonton, Ailberta T5E 4C2
(403)478-6143

Atarl Computer Dealer, Percom Disk Drive, Op-
‘tomized System software.

Computer Innovations

200 8th Ave. S.W. Calgary, Alta, T2P 1B5
5403)294-1 224

BM-P/C and XT, DEC Professional, Lisa, Apple /le
and //i

Computer Innovations

920-36th St. N.E., Sulte 142, Calgary, Alta., T2A
6L8 (403) 235-4541

Lisa, Apple //e and /i, DEC Professional, IBM-PC
and XT.

Computer Innovations
103-723-14th St. N.W., Calgary, Alta., T2N 2A4

Computer Innovations
111-5809 Mcleod Trail S., Calgary, Alta., T2H 0J9

Computer innovations CN
100 Anderson Rd. S.E., Calgary, Alberta, T2J 3v1

Computer Solutions

1700 Varsity Estates Drive N.W, Calgary, Alta.
T3B 2W9 (403)286-8459

Authorized CROMEMCO dealer serving Western
Canada. Highly support oriented. Custom soft-
ware. Both Z-80 and 6800 single and multi-user
(sjysttems. Variety of peripherals and support pro-
ucts.

Data Terminal Mart
301-14 St. N.W,, Caigary, Alta., T2N 2A1

Heathkit Electronic & Computer Centra
101-5809 Macleod Trail S, Calgary,
T2H 0J9 (403)252-2688

MO CAT FREE

Complete line of Heathkit and Zenith Data
Systems computer products as well as, Zenith
monitors, Epson printers, Hayse modems.
Software by Digital Research, Microsoft, Peach-
tree and othersy

ETi
Altar

Hindson Computer Systems
7144 Fisher St. S.E,, Calgary, Alta,, T2H 0W5

IBM Product Centre
Bow Valley Square Il, 117-205-5th St. S.w,,
Calgary, Alta., T2P 2v7

T

ALLWEST COMPUTER SYSTEMS

Hardware & software & graphics
Saies, training, service, supplies
TeleVideo micros & terminals
Plotters ® Printers ® Modems
® Accessories
116-16 Ave. N.W.,, Caigary, Alta. T2M 0H2
403-230-4272
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Kellam Business Systems
#100, 720-28 St. N.E., Calgary, Alta., T2A 6R3

(403)273-2733
Hewlett-Packard 150 Series touch screen com-
uter. Hewlett-Packard printers, piotters,

siness software. Commodore 8000 series
business computers, peripherais and software.

Professional Computer Centre

525-7th Ave., S.W., Calgary, Alta. T2P 3S8
(403)249-7768

CAT FREE

Supplier of Apple, Digital and Hyperion per-
sonal computers. Hardware and software.
Service and support Including application
seminars and training.

Radio Shack

1632 14th Ave. N.W., North Hiil Centre., Calgary,
Aita,, T2N 1M7 (403)282-1788

Radio Shack TRS80 Models il, Ill, 16, and colour
computers. Hardware and software plus reiated
peripheral equipment.

Radio Shack

3625 Shaganappl Tr. N W., Calgary, Alta, T3A
0E2 (403)286-6177
MO CAT

TRS-80 Computer
Pheripherals,

Products and Related

Radio Shack Computer Centre
6708 Macleod Tr. S., Calgary, Alta. T2H 0OL3 (403)
252-2292

Radio Shack Computer Centre
839-6th Ave. S.W., Calgary,
{403)266-4561

MO CAT FREE

TRS-80 hardware and software. Tralning, ser-
vice, educatlon, support.

Radio Shack Computer Dept.
1528-3800 Memorial, Marlborough Square,
Calgary, Alta., T2A 2K2

Alta. T2P 0V3

L
@
TESSERAC COMPUTER

SYSTEMS LTD.

Tesserac Computer Systems Ltd., ETI/ICN
4-4404-12th Street, Calgary, Alta.,, T2E 7A1
(403)230-1446

MO CAT $2.75

Hardware & Software: Commodore, Atari, Texas
Instruments, Eagie Computers, Northstar, Sanyo
Computers. Fuil line of Printers (Epson, Gemini,
Brother). Fuli line of peripherals and disk drives.

The Computer Shop of Calgary ETI
3515-18th St. S.W,, Calgary, Alta, T2T 4T9
{403)243-4356

MO

Full {ine of Commodore equipment, Northstar
Advantage and some Texas Instruments., Bus-
Iness systems and systems for technical appllic-
atlons and normal retail.

The Computer Shop
4404-12th St. N.E., Bay 4, Calgary, Alta., T2E 7A1.

Total Computers Ltd.
1-1015-3nd Ave. N.E., Caigary, Alta., T2E 623

TypeTech Office Systems Ltd.

3939-12 St. N.E., Calgary, Alta. T2E 6R8 {(403)
250-2600

MO CAT FREE

Sales, service, supplies, stock and custom soft-
ware, Brother, Corona, 1BM, Franklin, Apple,
Epson, Comrex, Hayes, Tycor, Prowriter,
Skyman,

Unitron Comguter Corp.,

171 Faldale Close, N.E. Calgary, Alberta, T3J 1V9
(403) 280-0837

Apple and IBM compatible Computers. One Year
Warranty. Complete line of interface cards and ac-
cessories inciuding colour and amber montiors,
modems, printers, speach sythesizers, and voice
recognition. Dealer Enquirles Invited.

Xerox Canada Inc.

Box 9120, Suite 2000, 205-5th Avenue S.W.,
Calgary, Alta. T2P 2V7 (403)266-8653

Xerox 820/2 computer, Osborne Personal Com-
puter, Xerox 16/8 & Xerox 1800 computers, Diablo
Printers, Hyperion products. Related peripherals.
Modems, monitors, software.

Camrose

Camrose Office Machines & Furniture
5205-51 Ave., Camrose, Alberta, T4V OV7

Edmonton

ACC Answer Computer Centres Corp.
14310-111 Ave., Edmonton, Alta, T5M 3Z7
(403)451-9111

Dealer for IBM PC, wang PC-OIS.Lectures
and audlo visual for more effective training.

Altel Data
200-17220 Stoney Plain Road, Edmonton, Alta.,
T5S 1K6

CCD Computer Systems Ltd.

12302A Jasper Ave., Edmonton, Alta. T5N
3K5 (403)482-7187

CAT FREE

Supplier of Apple Systems and peripherals.
Store's philosophy Is ‘All things to business
and education’.

CMD Micro Computer Service Ltd.
10447-124 St., Edmonton, Alta.
{403)488-7109

MO CAT FREE

Retaller for Radio Shack computer products &
software, also Columbla computers {(IBM Com-
tatible), software and peripherals, and I1BM
Compatible software and perlpherals.

TSN 1R7

Computique
10056-101A Ave., Edmonton, Alberta, T5J 1V8

Compujron

Computron Ltd.
10641-123rd St., Edmonton, Alta. TSN 1P3 (403)
482-7363

Computer Circle ETIICN
10609 — 109 St., Edmonton, Alta, T5H 3B5 (403)
425-4576

MO CAT FREE

Authorized Dealer for QCAL Computer products,
Mastone Monitors, Taitron Modems and Laser
Disk Drives.

Comped Computer Services
17318-106 Ave., Edmonton, Alta., T5S 1H9

Computer Innovations
10230 Jasper Ave,, Edmonton, Alta. T5J 1Y4

Computerland Edmonton Downtown

10155-102 Ave., Edmonton, Aita., T5J OE8
(403)425-6786

IBM, DEC, Compaq, Appie. Primarily operating as
a business computer centre.

Computerland
10510 82nd Ave., Edmonton, Alta. TEE 2A4 (403)
433-1491

Computique

10056 101A Ave., Edmonton, Aita., T5J 1V8 (403)
4239061

M

Dragon, Franklin Ace, Kaypro, Quaser, and Epson.
Software deveiopment and design, educational
discounts.

Computer Innovations ETIICN
111th Street & 51 St. Avenue, Edmonto, Aiberta
T6H 4K7

Computation Systems EHICN
6031 103 St,, Edmonto, Alta.

= a. T6H 2H3 (403)
uthorized dealer for QCAL Computer produc
Mastone Monitors, Taitron Mode‘:ns agd Ll:sstesr'
Disk Drives,

Computer Innovations
10411-124th St., Edmonton, Aiberta, T5N 3Z5

Data Terminal Mart

#105, 10357-109 Street, Edmonton, Alta., T5J 1N3
(403)420-1755

Handle the digital micro and terminal line as well
as Texas Instruments, HP-150s, Kaypro and the
A'JLLE. Video and printer terminais are aiso car-
ried.

East Video and Comp.
15124 Stoney Plain, Edmonton, Alta., TSP 3Y3

Galactica Computers
10021-103 Ave., Edmonton, Alta,, T5J OH1

Heathkit Electronic & Computer Centre  ETI/CN
12863-97th St., Edmonton, Alta. TS5E 4C2 (403)
475-9331

MO CAT FREE

Compiete line of Heathkit and Zenith data
systems computer products as well as, Zenith
monitors, Epson printers, Hayes modems, Soft-
ware by Digital Research, Microsoft, Peachtree
and others,

Hi-Tech Computers
4648-99th St., Edmonton, Alta. T6E 5H5 (403)
437-0196

1&S Software Library
#12-10015-82 Ave., Edmonton, Alta. TEE 122 (403).
435-2923

|BM Product Centre

Scotia Place, 10060 Jasper Ave., Edmonton, Alta.,
T5J 3R8 (403)426-7867

Speclalize in IBM personal computers and
selected software and hardware for the family of

IBM personal computers. Also sell iBM
typewriters and suppiies.

INTEK Electronics (Alberta) Ltd.

4616-99 Street, Edmonton, Alta, T6B 5HS

(403)437-2755

MO

Complete line of Active and Passlve components,
Motorola Semlconductors and development
systems

Kapro c/o Computron

10641 — 123 Street, Edmonton, Aita. TSN 1P3

A leading manufacturer of micro and desktop
computers including Kaypro 2.4, 10 and Roble.
Distributed through a Canadian dealer network by
Computron.

RAE Industrial Electronics Ltd.

11680-170 Street, Edmonton, Alta. T5S 1J7 (403)
451-4001 1.800-661-7224
MO CAT

Data General Computers and Periphearls, the Nec
APC Computer, data products and printers, Kim-
tron Terminals, Wabash Floppy Disks, Computer
Books, Software and Electronic parts.

Radio Shack Computer Centre
8207 Argyil Rd., Edmonton, Aita. T6C 4B2 (403)
468-2771

Radlo Shack Computer Centre
12310 Jasper Ave., Edmonton, Aita, TSN 1N8 (403)
482-2353



Apple & IBM Compatable
Computers & Peripherals

TAITRON 1i

PACIFIC RIM

ELECTRONIC IMPORTS INC.

‘Reglistered Trademark of Apple
Computors INC.

Auto dial Auto answer 300 bps modems

-LASER

micro-systems

Shugart, Teac, W.S.T. &
Panasonic 5%”, Taber 34"
Disc Drives

Mastone

Amber Green & Color
Monitors

Excluslve Canadian Distributor

13439-111 Street, Edmonton, Alberta Canada T5E 427
24 Hr. Phone (403) 475-0555, 475-3167

Telox: 037-41883

IBM Registered Trademark of International Business Machines

Paclfic Rim Electronic Imports Inc.

13439-111 St.,, Edmonton, Alberta T5E 427
(403)475-0555, 475 3167

MO CAT $1. OO

Radlo Shack Computer Dept.
137th Ave. & 66th St., Londonderry Mall, Edmon-
ton, Alta., T5C 3C8

Saly Computers Ltd.
200-11831-123 St., Edmonton, Alta., T5L 0G7

TJB Microsystems Ltd.
10991-124 St., Edmonton, Alta., T5M 0H9

TJB Microsystems Ltd.
10458-82 Ave., Edmonton, Alta., T6E 2A2

Westworld Computers
101-11112-101 St., Edmonton, Aita., T5G 2A2

Fort McMurray

Aguila Electronics TI/ICN
P.O. Box 5507, Fort McMurray, Alta. TOH 3GS (403)

791-0588

MO CA FREE
Authorized Dealer for QCAL Computer products,
Mastone Monitors, Taltron Modems and Laser
Disk Drives,

Disco Post #9
103-9708 Frankliin, Fort McMurray, Alta., T9H 2K1

Grande Prairie

Pussycat Business Systems Ltd.
10005 - 97A Street, Grande Prairie, Alta., T8V 2C2
ﬁ%3)532-4140

Apple, IMB Computers, Speclalizing in business
accounting.

innistal

Computer Control Consuitants

Co-op Mall, innistall, Alta. TOM 1A0 (403) 227-6760
MO FREE

Business consulting service. Apple and CPM com-
patible equipment, technical services, authorized
Frankiin dealer. Peripherals inciude Rana, Elec-
trohome, Zenith, Nec, Epson, Trak. Compumax
and Citation software.

Lethbridge

Chinook Elect. Ltd.
Box 585 Lethbridge, Alta., T1J 3Z4

Computation Systems ETH/CN
95 Chippewa Cres., Lethbridge, Alta. T1K 5B4 (403)
329-3019

MO CAT FREE

Authorized Dealer tor QCAL Computer products,
Mastone Monitors, Taitron Modems and Laser
Disk Drives.

Lethbridge Computerfand
816-4 Ave. South, Lethbridge, Alta. T1lJ 0P2
H03)320 -0066
ardware- {BM, Dec, Compaqg, Hyperlon.
Printers- Epson, Okidata, Brother, Centronlcs
Software- Lotus 1-2-3, VIs| serles, Peachtree
& MBSI Accounting, Homestead & Country-
side Data, Agriculjturatl Accounting.

Radio Shack Computer Dept.
2025 Major Magrath Dr., College Mall, Lethbrldge,
Alta., T1K 285

Radio Shack Computer Dept.
2025 Ma{(or Magrath Dr., College Mall, Lethbridge,
Alta., T1 5

Solutions inc,

111,817 - 4 Ave. South, Lethbridge, Alta. T1J
0P3 (403)329-3282

MO

Micro-computer and minl-computer retall and
direct sales, support and service for Apple,
Texas Instrumsnts PC and Burroughs B20, B90
and B90O.

Lloydminster

Offlce King Supplies
5014-48 St., Lloydminster, Alta., T9V OHS8

Medicine Hat

Base 2 Consulting
42 Rossmere Close S.E., Mediclne Hat, Aiberta,
T1B 2J8

Radio Shack Computer Dept.
3292 Dunmore Rd. S.E., Medicine Hat Mall,
Medicine Hat, Alta., T1B 2R4

Total Computers ETi
929 S. Raitway St., S.E., Mediclne Hat, Atta,
T1A 2W3 (403)529-5200

MiIni and micro computers sates and services.
Authorized dealer for: Apple computer, Alpha
Micro, Canon, Epson.

Red Deer

Computerland
2325-50th Ave., Unit #146, Red Deer, Aita. TAR 1M7
(403) 346-8811

Computer Control
301-4406 Gaetz Ave., Red Deer, Alta., T4N 326

Computer Terminal
4747-67th Street, Red Deer, Aita., T4N 6H3

Computer World

4921 - 49 St., Red Deer, Alta. T4AN 1V2 (403)
347-4280

Commodore dealer, large selection of software
for all computers.

Radio Shack Computer Dept.
6735-50 Ave., Parkiand Mall, Red Deer, Alta., T4N
4C9

West World Computers

Bower Place Shoppling Centre, Red Deer, Alta.
342-4533

Both home and business computers. Apple,
Hyperlon, Commodore Vic 20, Commodore
64 and the Sinctair. Software and hardware.

SASKATCHEWAN
Melfort

Norsask Business Systems
Box 280, 109 Main St., Melfort, Saskatchewan,
SOE 1A0

Moose Jaw

Futronics

129 Main St. N, Moose Jaw, Sask. S6H 0V9
(306)693-9466

MO

Computer hardware, software, supplles and
servlce. Commodore, Atari, T/!, Epson.

Prince Albert

Allled Computer
101-8th St. E., Prince Albert, Sask., S6V 0V8

Nascent Business Tec.
101-8th St. E., Prince Albert, Sask., S6V 0V8

JUnited Office Machines ;
805 Central Ave., Prince Albert, Sask., S6V 5T3

Regina

Computerland
1504B Albert St., S4P 254
06)522-8717

otaller of IBM, Apple, Digital, Hyperion and Com-
paq hardware and software. Compiete line of
eripherals including Epson, Okidata, CATOH,
lannesman Tally printers. Full service centre on-
site.

Regina, Sask.,

Computer Innvocations CN
12th Ave. & Hamilton St., Regina, Sask. 54P OM2

Microfuture
1302 Broad St.,
525-0537
Apple Il and 11l, Epson @X-10, Victor 9000,
wang PC, Epson prlnters

Regina, Sask. S4R 1Y3 (306)

Micro Shack of Western Canada
333 Park St., Regina, Sask., S4N 5B2

Radio Shack Computer Centre

1246 Albert St, Regina, S.A. S4R 2R3 (306)
352-6608

Saskatoon

Computerland

hird Ave. N., Saskatoon, Sask., 57K 6G7
306)665-7055
etaller of IBM, Apple, Digital, ngerlon and Com-
paq hardware and software. Complete line of
peripherals including Epson, Okidata, C-ITOH,
Mannesman Tally printers. Fuii service centre on-
site.



Directory of Computer Stores N

Computertime
240-22nd St. E., Saskatoon, Sask., S7K 0E8

Custom Computin

124A-2nd Ave. N., gaskatoon Sask., S7K 2B2

Computer innovations CN
The Bay, 4th Fioor, 23rd St. & 2nd Ave. Saskatoon,
Sask. S7K 2B7

Datatec Computer Systems Ltd. ETI
Retall Store: 150-2nd. Ave. N., Saskatoon,
Sask. S7K 2B2, Bus. Sales Office;: 436-2nd.

N. Saskatoon, Sask. S7TK 2C3 (306) 653-5131
MO

Computer Visions
240-22nd St. E., Saskatoon, Sask., S7K OE8

Data Terminal Mart

315-25 St. East, Saskatoon, Sask. 57K 0OL4 (306)
665-7222

Authorized deaier for Texas Instruments,
Anderson-Jacobson, Dec, Kaypro, Okidata. Fuli
iine of personallprofesslonal computers, printers,
software and data communications equipment.

Memory Lane Computer
801 Broadway Ave., Saskatoon, Sask., S7N 1B5

Micro Shack Ltd.
607-45th St. W., Saskatoon, Sask., S7L 5W5

Radio Shack

205 Third Ave., N., Saskatoon, Saskatchewan S7K
2H7 (306)242-2808

Radio Shack TRS-80 Models |I, ill, 16 and colour
computers. Hardware and software for each, plus
ali related peripherals.

Radio Shack
Confederation Park Plaza, Saskatoon, Sask., S7L
4R6 (306%384 9211, 382-4911

Complete line of TRS-80 computers, peripherals
and software.

Xerox
352-3rd Ave. N., Saskatoon, Sask., S7K 6G7

Swift Current

Custom Computing
4 Garmel Mall, 244-1st Ave. N.E., Swift Current,
Sask., S9H 2B 4

Runzers Office Equipment
164-1st AVe. N.W,, Swift Current, Sask., S9H 3W7

Southwest Computer
4 Carmel Mali, 244-1st Ave. N.E., Swift Current,
Sask., S9H 2B 4

MANITOBA

Brandon

Canadian Computer Era
761-18th Street, Brandon,
{(204)728-2417
Authorized Apple,
deaier.

Man. R7A 5B6

Commodore and Epson

Radio Shack Computer Lept.

Rosser & 8th Ave. S., Brandon Gallery, Brandon,

Man., R7A 0OL2

Dauphin

Dauphln Musical Suppiles ETHCN
- 1st Ave. N.W., Dauphin, Manitoba, R7N 1G7

(2%4 )638-4712

Commodore Computer dealer and software.

The Pas

R.C.S. Software

P.O. Box 2515, The Pas, Man. R9A 1M3 (204)
628-2113

M

Software for: Apple-Frankiin, Atarl, Commodore,
T.1. etc., Atari computers - Frankiin Ace, Coleco.
Gamle cartridges for Intelivision, Colecovislon and
Atari.

Winnipeg

Citation Software
1901 Logan Ave., Winnipeg, Man. R2R 0OH6 1-204
632-0559

Computerland
715 Portage Ave., Winnipeg, Man. R3G 0OM8 (204)
774-1924

Compucentre
1064 Portage Ave., Winnipeg, Man., R3G 083
04)775-4591
ommodore, Timex-Sinclair, T.i., Coleco Adam.
Compu-Dent

705-213 Notre Dame Ave., Man.
R3B 1N3 (204)942-0879

Complete Canadian Dental Management system
Contains. appolntment book, patient rocords,
Ansurance blllings, accounts recelvable, accounts

payable, general ledger, forms letter.

Winnipeg,

Computer innovations CN
3605 Portage Avenue, Winnipeg, Man. R3K 0X3

Comp-Tyme Consultants Ltd.
706-213 Notre Dame Ave,,
R38B 1N3 (204)942-0879
Software deveiopment house involved in Inti-
grated micro computer systems. Dealers for a
number of hardware/software manufacturers
speclalizing in small business appiicatlons,

Winnlpeg, Man.

Computer Visions
894 Portage Ave.,
{(204)786-2515
Speclalizing in vertical computer markets. Hard-
ware lines - Franklin, Corona, Columbia. Cus-
tom software design

Winnipeg, Man, R3G 0P4

Computer Warehouse
1104 Consol Ave., Winnipeg, Manitoba, R2K 1V1

C T C Computers

705-213 Notre Dame Ave.,
R3B 1N3 (204)942-6185
Micro computer hardware and software sales.
Columbia, Eagle, NCR, Unitron, Arrow, AVT
computers. Centronics, C.itoh, Epson, Okidata,
Mannesmann Tally printers. ADDS, Televldeo,
Liberty, Qume Terminals. Ashton-Tate, Brod-

Winnipeg, Man.

erbund, Continental, Peachtree, Micropro,
VisiCorp, Sorcim software,

Eaton's Business Centres ETH
Polo Park Malil, 1485 Portage Avenue, Winni-
peg, Man. R3C 0Cc2 {(204) 988-2111
Computers from 1BM, Apple, Hyperion and
Zenlth., Ailso selections of business, edu-
catlonal, and entertainment software. Cus-
tomer training facllities and service areas.

Eaton’s-Business Centres ETIi
320 Portage Ave., Winnipeg, Man. R3C 0C2
(204)988-2111

Computers from i8M, Apple, Hyperion and
Zenith, Also selections of business, educational,
and entertainment software. Customer tralning
facilities and service areas.

Heathkit Electronic & Computer Centre ETi
1315 Portage Ave., Winnipeg, Man. R3G 0V3
(204)783-3334

MO CAT FREE

Complete line of Heathkit and Zenlth data sys-
tem computer products as well as, Zenith mon-
itors, Epson printers, Hayse modems. Software
by Digital Research, Microsoft, Peachtree and
others.

J & J Electronics
310 Notre Dame Ave., Winnipeg, Man. R3B 1P4

J. & J. Electronics Ltd.

SEMICONDUCTOR SPECIALISTS
MAIL ORDER DISTRIBUTORS
ELECTONIC SURPLUS
COMPUTER SOFTWARE
310 NOTRE DAME AVENUE
WINNIPEG, MAN., CANADA R3B 1P4
(204) 942-0963

J. Software
P.O. Box 1437, Winnipeg, Man. R3C 2Z4 1-204
942-0963

Kelly’s Electronics
407 Portage Ave., Winnipeg, Man., R3B 2C5

ORTE

Kortex Computer Centre

1510 - One Lombard Place, Winnipeg, Man. R3B

0X2 (204)949-1626

MO CAT FREE

Hardware: IBM PC, XT; Corona Desktop + por-

table; Epson, QX- 10 & HX-2

Software: 1BM, Epson, Apple business oriented &

most verticals.

Perl herals: Epson, Daisywrlter, Okidata printers,
mdek, Tandon, Quadram, US|, Comrex, Tecmar,

AST etc.

Manitoba Telephone
489 Empress St., Winnipeg, Man., R3C 3Y6

Micro Mart
884 Portage Ave., Winnipeg, Man., R3G OP1

Micro-Mentor Inc.
11 Manitou Bay, Winnipeg, Manitoba R3K 0V5
%4)837-5356

Provides microcomputer training course, con-
sultancy to smaii business, custom software and
a complete line of software and hardware. Dealer
for Frankiin, Chameieon, Unitron.

Mid Canada Software
P.O. Box 365, Winnipeg, Man. R3H 0Z6 (204)
775-8583

Mycroft Business Computers
930 Portage Ave., Winnipeg, Man., R3G OR6

National T;pewriter ETI
Computer Products Division

Portage Underground Concourse,
Winnipeg, R3C 1B1 (204)942-2141
MO o

Cotumbla VP and MPC, Kaypro Portabie
Computers, Canon AS-100, Commodore, Bro-
ther Letter Quallty Printers, and Epson Dot
Matrix Printers.

& main
Man.

P & S Eiectronics

P.O. Box 154, Stn. C, Winnipeg, Manitoba R3M 357
(2%4)269-2670

M

Computer equipment, accessories and supplies.
Authorized Corona and Frankiin dealer. Radio

-Shack, Commodore, Epson, Smith Corona, Micro

Sci, Shamrock, Verbatim, Orange Micro, VR Data,
Apparat and more.



Qwerty Data Systems Inc.

375 York Avenue, Winnipeg Convention Centre,
winnipeg, Man. R3C 3J3 (204) 947-2004

MO CAT FREE

Representing Victor, Epson, Mannesman-Tally
Suno! and Corvus, Hardware Product Lines.
Custom software featuring CP/M-86 for the Victor
9000.

Radio Shack
347 Portage Ave., Winnipeg, Man. R3B 2C3
04)942-5177/949-0309
xpanded computer department featuring the
complete line of Radlo Shack computers and
peripherals.

Radio.Shack Computer Centre

859 Portage Ave., Winnipeg, Man. R3G ONS8
(204)786-7458

MO CAT FREE

Full range of computers, peripherals, software,
and supplies.

Status Systems Corp.
2010 Notre Dame Ave., Winnlpeg, Man., R3H 0J8,

Systems Buslness Forms Ltd.
1595 Buffalo Place, Winnipeg, Man., R3T 1M1

Video Concepts
1047 McPhillips St., Winnlpeg, Manltoba, R2X 2K6

~erox Canada inc.

600-310 Broadway Avenue, Winnipeg, Mb. R3C
0S6 (204)943-6461

Xerox 820/2 computer, Osborne Personal Com-
puter, Xerox 16/8 & Xerox 1800 computers, Diablo

Printers, Hyperion products. Related peripherals.

Modems, monitors, software.

ONTARIO

Agincourt

Kitstronic
4051 Sheppard Ave. East, Agincourt, Ont. M1S 158

Mr. Software
1571 Sandhurst Circle, Woodside, Agincourt, Ont.
M1V 1v2

Ajax

Meridian Micro-Computer
1391 Harwood N., Ajax, Ont., L1S 2C1

Aurora

Computer Learning Centre Ltd. ETi
220 Yonge Street S., Unlt 8, Aurora, Ont. L4G
1N2 (416)727-1916

MO CAT FREE

Epson QX-10, RX-80, FX-80, Comrlter [I,
Microtek printer cards. T1/99/HA and TS100
and retated products. Educational software.

Barrie

Computeriand

Swiss Chalet Piaza, 397 Bayfield St., Barrie, Ont.,
L4M 3C5 $705)737-4704

Retailer of IBM, Apple, Digital, Hyperion and Com-
paq hardware and software. Complete line of
peripherals Including Epson, Okidata, C-ITOH,
Mannesman Tally printers. Full service centre on-
site.

Computer Computer
79 Dunlop St. West, Barrie, Ont. L4N 1AS
(705)737-4232

Computer House of Barrie ETI
342 Bayfleld Street, Barrie, Ont.
(705)726-0551

Sale and service of business computers.

Karl’s TV
422 Dunlop St. W., Barrie, Ont., L4M 1C2

L4M 3C4a

Radio Shack

279 Bayvlew Drlve, Barrie, Ont. L4M 4WS5
(705)728-6242

CAT FREE

Expanded computer department. Complete
hardware/software line of TRS-80. Carry-in

service avallable.

Taylor Bus. Comp.
284 Dunlop St. West, Bassle, Ont. L4AN 1B9

Bellevilie

Altair Electronics E11l
221 Front St., Belleville, Ont. K8N 429 (613)
962-0980

MO

Hastings Data Systems CN
Box 754, 33 Pinnacle, Belleville, Ont. KBN 5B5

Radlo Shack

390 North Front St., Quinte Mall, Beileville, Ont.,
KBP 3C8 (613)966-7591

Radlo Shack TRS-80 Models II, I, 16 and colour
computers. Hardware and software pius related
peripheral equipment.

Boiton

BCB Elect. Sales Ltd.
12295 Highway 50, Box 315, Bolton, Ont., LOP 1A0

Bramalea

Compucentre

Bramalea City Centre, Bramalea, Ont. L6T 3RS
(416)793-5178

We carry the following lines:
Timex-Sinclalr, T.1., Coleco Adam.

Commodore,

Brampton

"Computeriand Canada

2000 Clark Bivd.,, Brampton, Ontario L6T 4M7
(416)793-9000

Computer Forum inc.
332 Main St. N, Brampton, Ont. L6V 1P8
(416)453-1100

Mondecan Ltd.
P.O. Box 582,
(416)846-0755
Mondecan speciallzes In developlng and supp-
lylng complete systems for the medical comm-
unity In Canada. Mondecan MEDICS allows
physiclans to submit OHIP claims on elght-
Inch diskettes produced in thelr own office.

Brampton, Ont. L6V 2L6

Mr. Software CN
499 Main Street South, Brampton, Ont. L6Y 1N7

Hadlo Shack.

499 Main St. S., Brampton Shopper’'s Worid,
Brampton, Ont., L6Y 1N7 (416)457-8412

Radio Shack TRS-80 Models I\, iii, 16 and colour
computers. Hardware and software plus related
peripheral equipment,

Robin Hood Electronics
20 Strathern Ave., Brampton, Ont. L6T 4P7

ETI/CN

Scicom CPU Corp.
Bramalea City Centre, 41 Clty Centre Dr., Bramp-
ton, Ont., L6T 3R5

Brantford

Radio Shack Computer Dept.
300 King George Rd., Brantford Mall, Brantford,
Ont., N3R 5L7

Tel-Star Computer
112 Balwdin Ave., Brantford, Ont., N3S 1H7

Tel-Star Computer Centre Inc, ETI
P.O. Box 2138, 10 King George Road, Brant-
ford, Ont. N3T 5Y6 (519)759-4400

Hardware, software and accessories. Brand
names llke North Star, Corona, NCR, Franklin,
Atarl. Stressing complete business systems in-
cluding service, leasing, staff training, educa-
tion and sales.

Brockville

Altair Elect. Ltd.
223 King St. W., Brockvllie, Ont. K6V 3R7

Altair Eiectronics ETI
5 Courthouse Ave., Brockville, Ont. K6V 4T3
(613)342-0885

MO

J.R. Business Equipment
153 King St. W., Brockvllle, Ont., K6V 3R4

Burlington

Computeriand

678 Gueiph Line-Burlington, Ont. L7R 3M8 (416)
632-5722

Products Include: Mlcrocomputers, peripherals,
software and accessories. IBM, DEC, Apple,
Bytec Hyperlon and Compaq Computers; Epson,
C-Jtoh and Okidata Printers; IBM, Amdek, Elec-

trohome and Princeton Monltors; and Lotus,

Viscicorp, Heiping Hands, Spinnaker and Mattel
Software.

Computeriand

3507 Mainway #5, Burlington, Ont., L7M 1A9
416)336-2706

etaller of IBM, Apple, Digltal, ngerlon and Com-
paﬂ hardware and software. Complete line of
peripherals including Epson, Okldata, C-ITOH,
Nllannesman Tally printers. Full service centre on-
site.

Compusel Computer Sales inc.
2349 Falrview Ave., Burlington, Ont. L7R 2E3
(416)632-2740

Microman Consultants inc.

3455 Falrvlew St., Burlington, Ontarlo L7N 2R4
(416)632-3704

Dealer for: Epson, Mannesmenn-Tally, Diablo,
Zentronlcs, Okl data, Printers. Computers - Xerox,
Kapro, Columbla, Tomcat, Epson, Digilog, A.V.T.
Software for all Computers.

Radio Shack

1505 Guelph Line, Burlington, Ont., L7P 3G6
(416)336-5088

CAT FREE

Full iine of TRS-80 Computers, peripherais, soft-
ware and supplies. Service agreements, courses,
Data Terminals, modems.

Radlo Shack
Burlington Heights Piaza, 1505 Guelph Line, Burl-
ington, Ont., L7P 3B6

Cambridge

Cambridge Eiect.
645 King St. E., Cambridge, Ont. N3H 3N7

Desktor Computers
1000 Bishop St., Ste. 12, Box- 3045, Cambridge,
Ont., N1R 5W6

Chatham

Can-Pay Systems
97 Sandys St.,
519)354-7882

mplete Canadian piecework payrolf — 10 types
of income, up to 70 different income accounts, up
to 15 different deduction accounts, prints che-
ques, registers, balance sheets, T4 slips, records
of employment, plus other associated reports.
Avallable for Commodore, other formats to be
released.

Chatham, Ont., N7L 3P5
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Chatham Computer
544 Queen St.,
(519)354-6827
Commodore, Frankiin, Northstar, Sharp. Sales
and service.

Chatham, Ont. N7M 5K1

Chatham Computer Sales
4l2(0 Park Ave. W., Box 14, Chatham, Ontario, N7TM
5K1

Computer House
}37 Wellingston St. W., Chatham, Ontario, N7M
4

Computer House
clo 97 Sandys St., Chatham, Ont. N7L 3P5
519)354-7882

les, services for: Commodore, Victor 9000,
others. Peripherals: Epson, Okidata, Diablo
printers, modems, etc. Supplies: diskettes, tapes,
printer ribbons, paper, etc.

Maple City Office Equipment
170 Queen St., Chatham, Ontario, N7M 5W8

Collingwood

Saunders Office Supply
gf;( 103, 57 Hurontarlo, Coilingwood, Ont., L9Y

Comwali

Computerland
17 Second St. W., Cornwall, Ont. K6J 1G3 (613)
938-8528

Hitko Automated Prod.
P.O. Box 712, Cornwalil, Ontario K6H 5T5

New Wave Computers
7 Montreal Rd., Cornwall, Ont. K6H 1A9

Radio Shack

1 Water Street, Cornwall Square, Cornwall, Ont.,
K6H 6M2 (613)933-2050

Radio Shack TRS-80 Models Il, Iti, 16 and colour
computers. Hardware and software plus related
peripheral equipment.

Radio Shack Computer Dept.
978 Brookdale Ave., Brookdale Mall, Cornwall,
Ont., K6J 4P5

Don Miils

Computerland
1500 Don Miils Rd., Don Mills, Ont. M3B 3K4 (416)
449-5090

Hamax Data Systems
1262 Don Mills Rd., Suite 52, Don Mills, Ont. M3B
0Y3

|BM Caribbean

Dept. 318, 1150 Eglinton Ave. E., Don Mills, Ont.,
M3C 1H7 (416)443-2374

iBM Personal Computers and selected software
and hardware for the famiiy of IBM Personal com-
puters. IBM typewriters and supplies.

Xerox Canada Inc.

703 Don Miils Rd., Don Mills, Ont. M3C 1S2

(416)429-6750

Xerox 820/2 computer, Osborne Personal Com-

guter, Xerox 16/8 & Xerox 1800 computers, Diabio
rinters, Hyperion products. Related peripherals.

Modems, monitors, software.

Downsview

Active Components ETI
4800 Dufferin St., Downsview, Ont. M3H 558
(416)661-1115

MO CAT FREE

Complete electronic components and com-
puter products needs. Texas Instruments,
Motorola, Falrchild, General Instruments, Ana-

dex printers, Keytronics keyboards, Star
Micronics printers, Micro Professor computers,
Tandon drives, AP products, AMP, Ersin
Multicore Solder, Ungar, Weller, OK Indus-
tries, Vaco, Xcelite.

ASAP Computer Products Ltd.

2375 Steeles Ave. W., Downsvlew, Ont., M3J 2P1
(416)663-2727

IBM personal computer authorized deaier.

Gendor Electronics Corp.
712 The Queensway,
255-8428

Etobicoke, Ont. (416)

Micronic Computer
1 The East Mall Cresc., Etobicoke, Ont., M9B 6G8

Video Concepts
712 The Queensway,
(416)255-8428

Etobicoke, Ontario

asap
computer
products, itd.

TORONTO: (416) 683-2727
MONTREAL: (514) 337-2280

| B W NS

1y St R 1 PORTABLE COMPUTERS

is a registered trademark of International Business Machines

AUTHORIZED DEALERS FOR:

PERSONAL COMPUTERS

IBM Compatible
Hardware and Software

CESCO Eiectronics

24 Martin Ross Ave.,, Downsview, Ont. M3J
2K9 (416)661-0220

MO CAT FREE

A full range of Microcomputer products and
accessories. Cdn. distributor for Televideo Sys-
tems. Other lines include Amdek, Centronics,
3M, Texas Inst., Micropro, etc.

Chen Koil Enterprises
3987 Chesswood Dr., Downsview, Ont. M3J 2R8
(416)636-2116

Comspec
866 Wiison Ave., Downsview, Ontario, M3K 1E5

Computer innovations

137 Yorkdale Road, Downsview, Ont.
2T9(416)789-0658

MO

Authorized dealer for Apple and 1BM products,
peripherals and thelr support and service.

EDG Electronics
3950 Chesswood Dr., Downsview, Ont. M3J 2W6.
(416)636-9404

M6A

Gentek Computers inc.
877 Alness St., Unit A1, Downsview, Ont. M2J 3X4'
{416)665-0234

Micro Software Sales
120 Norfinch Dr., Downsview, Ont. M3N 1X3
(416)663-8640

Mr. Software
3934 Chesswood Dr., Downsview, Ont. M3J 2R8

Scicom CPU Corp.
4801 Keele St., Unit 3, Downsview, Ont. M3J 3A4
(416)598-1297

Stonecrest Computer
%6—2901 Steeles Ave. West., Downsview, Ont. M3J
A1

Etobicoke

Computer Innovations
25 The West Mall, Etobicoke, Ont. M9C 1B8

Computer Software
5425 Dundas St. W,, Islington, Ont., M9B 1B5S

Eaton’s Business Centres ETI
Sherway Gardens, 25 The West Mall, Etobi-
coke, Ont. M9C 1B8 (416)622-3111
Computers from 1BM, Apple, Hyperlon and
Zenith. Selectlons of business, educational,
and entertalnment software. Customer train-
ing facilities and service areas.

Gravenhurst.

Huberts Radio & TV

170 Muskoka St. S., Box 588, Gravenhurst,
POC 1GO

Smith, Timex and others.

Guelph

Guelph Central Computer Services inc.

65 Cork St. East, Suite 202, Guelph, Ont. N1H
2W7 (519)824-8225

NEC and Columbla Data products business
computers, software and peripherals. Consul-
tatlon on business and professlonal computer
systems.

Mlcro Software Mart
Box 1291, Guelph, Ont. N1H 6N6 745-1447

NEUTROIN

ELECTRAONICS LTO. §

N/

Neutron Home Computer & Software ETI
485 Slivercreek Parkway N,, Guelph, Ont.
N1H 7K5 (519)822-7691

Commodore computers and hardware/software,
wico Joysticks, Advantage software, Creatlve
soft, Auiva soft. Richvale Telecémmunication
(C-Link, Script 64), Epxy, Broderbund and
Cymbal software. Computer furniture and
Hammond power bars.

Radio Shack

82 Woodlawn Rd. W., Guelph, Ont,, N1H 6J4
(619)837-0430

CAT FREE

Fuli line of TRS-80 computers, peripherals and
suppiies.

Hamilton

Abel Microsystems
1104 Fennell Ave. E., Hamilton, Ont. L8T 1R9

Compucentre

999 Upper Wentworth, Lime Ridge, Mali,
Hamiiton, Ont. L9A 4W5

Computerland

25 Main St. W, Hamliton, Ont. L8P 1H1
(416)526-9028

Retaller of IBM, Apple, Digitai, Hyperion and Com-
pa<1 hardware and software. Complete llne of
peripherals Inciuding Epson, Okidata, C-ITOH,
Mannesman Tally printers. Full service centre on-
site.



Computer Discovery

225 King St. West, Hamliton, Ont. L8P 1A9
(416)524-2543

Retail sales of IBM PC’s, Digitai, and Texas
Instruments. Professlonal tralning courses avall-
able, software englneering and consulting,

Computer Odrssey Inc.
40 Centennial Pkwy. N. #10, Hamilton, Ont., L3F

1H6

Comptree Store CN
13 Bold St., Hamliton, Ont. L8P 1T3 (416)
527-TREE

MO CAT

Epson, Olivetti, Morrow micro decision, Colum-
bia and Victor. Printers, peripherals and a wide
range of CP/M business and accounting soft-
ware.

Financlal Computer Group
112 King St. E., Hamiiton, Ont L8N 1A8

L.A. Varah Ltd. ETI
505 Kenora Ave., Hamilton, Ont. LBE 3P2
(416)827-7035

Light Computer Centre

505 King St. W., Hamliton, Ont. L8P 1B9

(416)524-1972
Apple Dealer.

Radio Shack

1227 Barton St. E.,, The Centre Mall, Hamiiton,
Ont., L8H 2v4 416)5478080

Radio Shack TRS-80 Models il, Ill, 16 and colour
computers. Hardware and software plus related
peripheral equipment.

Radio Shack Computer Centre

714 Queenston Road, Hamiiton, Ont. L8G 1A2
(416)560-5731

MO CAT FREE

Full training, support and service and carry the
complete line of TRS-80's, software and per-
Ipherals.

Hanover

Grendata Systems

Box 112, Hanover, Ont. N4N 3C3, (519) 364-
3873

Retail Columbla milcrocomputers, Geminl prin-
ters, Peachtree software, prepare some appli-
cation programmes, retall computer suppiles-
paper, ribbons, etc.

Kanata
J-R Business Equip.

492-19 Hazeldean Rd., Old Hwy 7, Kanata, Ont.
KaL 1v2

Kapuskasing

Kap Data and Systems Ltd.
3 Byng Ave., Kapuskasing, Ont. PSN 1W2 (705)
335-5552

Spacek’s Ltd.
8 Circle, Kapuskasing, Ont., P5SN 1T3

Kingston

ALTAIR ELECTRONICS

Altalr Electronics ETHCN
Frontenac Mail, Bath Road, Kingston, Ontario
K7M 4X4 (613)544-1009

CompTree QF Store

of Hamilion inc.

A DEDICATED WORD PROCESSOR FOR $99.00!

COMPTREE presents MICROKEYS, an
overlay for Wordstar for the FREEDOM
50 FREEDOM 100, and TELEVIDEO -and

- up to 60 functions, including
cursor control.

COMPARE it. Wordstar plus
CompTree/Microkeys gives you all of
the facillties of the best dedicated
word processor on the market. $99.00
Visa and Mastercharge.
Telephone Orders (416) 527-TREE
Mail orders accepted.
CompTree Inc.

13 Bold Street,

Hamilton, Ontarlo
L8P 1T3

Dealer inqulres Invited.

Altair Elect. Ent.
660 Progress Ave., Kingston, Ontarlo K7M 4W9
613)384-3876

Chips Computers & Electronics ETI/CN
326 Princess Street, Kingston, Ont. K7L 1B6

Compucentre

209 Wellington St., Kingston, Ont., K7K 2Y6
(613)546-3151

1BM, Appie, Hyperion, T.. professional com-
puters.

Computer Innovations
726 Princess St., Kingston, Ont., K7L 1G2

Computer Plus ETI/CN
40 Clarence St., Kingston, Ont. K7L 1W9 (613)
544-6113

MO

Full-service computer store. Sales, contract-
programming, repalrs and installation. Carry the
Morrow Micro Decision with Dundled software,
and the Zenlth Z-100 System computers.

Data Marketing CN
357 Princes Street, Kingston, Ont. K7L 1B7
—cho Systems & E%lement

685 Ariington Park Kingston Ont., K7M 7E4

Radio Shack Computer Dept.
235 Princess St., Kingston, Ont K7L 383

Radio Shack

945 Gardners Rd., Ste. 154, Cataraqui Town Cen-
tre, Kingston, Ont., K7M 4H4 (613)389-6502

Radio Shack TRS-80 Models 11, 11l, 16 and colour
computers. Hardware and software plus related
peripheral equipment.

Kirkland Lake

Fred Lang TV Ltd.

25 Prospect Ave., Kirkland Lake, Ont.,, P2N 2v3
(705)567-9383

Commodore, Vic 20 & 64 dealer. Complete Com-
modore systems dealer.

Kitchener
Computer City

91 Queen St. S., Kitchener, Ont.
(519)579-5110

N2G a4m7

Desktop Computers
1440 King St. E,, Kitchener, Ont. N2G 2N7

Home Computer Centre
King Centre, Kitchener, Ontarto (519)745-6789
Commodore products.

NIELSEN COMPUTERS INC.

ETI
N2H

Nielsen Computers inc,

275 Lancaster St. W., Kitchener,
4V2 (519)743-1830

MO

Your Franklin, Ace, Kaypro, TTX, Apple and
CP/M compatible, TAVA PC(IBM compatible),

Ont.

Star Micronics, Wabash, dealer. Software,
books, accessories, furniture. Sales, service,
training.

Orion Electronic Supplies ETI/CN

409Lancaster Street West, Kitchener, Ont. N2H
4S

Radlio Shack Computer Centre
2848 King St. E., Kitchener, Ont. N2G 2N9 (519)
894-2630

KAP DATA AND SYSTEMS LTD.

most popular 6502 ¢computers.

3 Byng Street, Kapuskasing, Ontario PSN 1W2 Tel: (705) 335-5552

We publish the Health Ins. “OHIP” Software series of pro-
grams which come in a self installing system to create a
custom computerized “OHIP” card printing and patient data
and report system suitable for a general practitioner. Runs on

Dealer Enquiries Invited.
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London

Brown Bag Software
Box 8036, London, Ont. N6G 2V6 (519) 472-4803

Can-A-Data
15 Hawthorn Road, London, Ont. N6G 2H4
(519) 657-1836

Computerland

285 King St.,, London, Ont. N68 3M6 (416)

672-1102

FREE

1BM, Compaqg, DEC Digital, Hyperion, Apple,
Nelma,

Computer Circuit Ltd. ETIICN
733 Rhichmond St., London, Ont. N6Z 3H2

(619)672-9370
MO

Wang, Hyperion, Apple, Commodore, North Star
hardware.. All types of peripherals, software,
media, and supplies. Full service support centre
Including training.

Computer innovations CN
149 Dundas Street, 5th Floor, London, Ontario
NGA 1G3

Forest City Surpius Ltd. ETi
781 Dundas St., London, Ont. N5W 2276 (519)
438-0233
inventory changes constantly and includes all
kinds of new manufacturers surplus computer
hardware.

Lyons Logic Ltd.

296 Horton St., London, Ont. N68 1L4 (519)
672-8220

Retailer of Apple lle, Apple 11l and Lisa, Bus-
iness application specialists.

Meridan Microsystems Ltd.

566 Adelalde St. N., London, Ont. N68 3J5
(519)432-4157

MO

Retailers for Victor, Franklin, Sanyo, Spectra
Video, Epson, Mannesmann and Dlablo. Dist-
ributor of the Vuwriter Scientific Word Pro-
cessor.

Radio Shack Computer Centre
1298 Trafalgar St. London, Ont. NS5Z 1H9 (519)
453-0311

Radio Shack Computer Dept.
King & Wellington St., Wellington Square, Lon-
don, Ont., N6A 3N7

The Information Connection
199 Queens Ave., London, Ont., N6A 1J1

Town and City Business Machines
15-411 industrial Rd., London, Ont., N5V 3L3

Town & Country Business Machines Ltd. CN
406 Oxford St. E., London, Ont. N5Y 3H4 (519)
673-4930

MO CAT

Zenith Computers Systems Sales and supplies to
all offlce equipment.

London

Unitron Computer Corp.,

298 Dundas St., London, Ont. N6B 178 (519)
672-3806

Apple and IBM compatible Computers. One Year
Warranty. Complete line of interface cards and
accessories including coiour and amber monitors,
modems, printers, speach sythesizers, and voice
recognition. Dealer Enquirles Invited.

Manotick

The Binominal Group Ltd.
13 Oid Colony Rd., Manotick, Ontario KOA 2NO
(613)692-2425

Markham

Carolian Systems inc.
250 Don Park Rd., Unit 11, Markham, Ont. L3R 2V1

Compucentre
Markville Shopping Centre,

5000 Hwy. 7,
Markham, Ont., L3R 4M9

Computer Connection

7311 Woodblne Ave., Markham, Ont. L3R 3V7 (416)
492-9500

Specialists in small and medium business ap-
plications. Products include the full Appie pro-
duct line, Zenlth, Epson, Onyx, plus a full comple-
ment of software and accessories.

Electronic Surveiliance Corp.
270 Ferrier St., Markham, Ont,
416)475-0552

O CAT $10.00
Computerized security systems, computerized
burglar & fire alarm systems, computer-aided
monitoring systems, computer-aided dispatch
systems, computerized control systems, §-100 &
ESC interface systems, computer-aided design
systems.

L3R 275

Questar international inc.

7270 Woodbine Ave., Markham, Ont. L3R 1A4 (416)
475-8044 or 496-1211

Commodore and Olivetti computers, software and
peripherals. Design and develop application soft.
ware for small to medium-sized businesses.

System Dynamics Corp.
151 Esna Park Dr., Markham, Ont., L3R 3B1

Teo Computers & Peripherals
275 Steelcase Rd., Markham, Ont. L3R 1G3
(416)474-9372

Versacom Systems Inc.
431 Alden Road, Unit 1, Markham, Ont. L3R 3L4
416)477-6454

ie of Apple and compatible systems, all Apple
peripheral cards, modems, printers, computer
supplies, fully equipped repair shop for Apple &
IBM PC, distribution of memory components.

Meadowvale
Mr. Software

Meadowvale Town Centre, Meadowvale, Ont., LOJ
1KO

Miiton

BMB Compuscience Canada Ltd.
500 Steeles Ave., Milton, Ont.
(416)826-2516

L9T 3P7

Misslissauga

Advantage Computer Accessories
1020 Meyerside Dr., Mississauga, Ont. L5T 1K7

Canadian Covers
2772 Slough St., Mississauga, Ont. L4T 1G3
(416)677-3761

Cecom Elect. Ltd.
1015 Matheson Blvd., Unit 3, Mississauga, Ont.
L4W 2V3

Computerland
5200 Dixie Rd., Unit #7, Mississauga, Ont. L4W
1E4 (416) 624-2382

Computer Craft

5980 Shawson Drive, Unit 3, Mississauga, Ont.
L4AW 326 (416)677-2375

CAT FREE

Sales, service and consulting for Victor 9000
desktop computers. Computer alded drafting
(CAD) systems using the Victor 9000. Eng-
Ineering, scientiflc, manufacturing, and business
microcomputer. software.

Canada Computer

1285 Britannia Rd., East, Mississauga, Ont. L4W
1C7 (416) 673-1200

Canada Computer, Master Selko Distributor, ex-
clusive SKS and 1F800 Distributor. Portables to
multi users, sales, service and education through
National Dealer Network. Dealer Enquiries
Welcome.

Computer Connection
800 Dundas St. E., Mississauga, Ont. L4Y 2B6
416)270-5618

Computer innovations

Hwy 10 & Burnhamthorpe Rd. W., Mississauga,
Ont., L5B 2C9 (416)848-0600

iBM PC & XT, DEC Professional, Apple /fe, /l/, Lisa.

Computer Junction
2087 Dundas St. E., Mississauga, Ont. L4Y 1M2
(416)624-1500

i

® “Cracking the Micro Nut”
® WordStar

{m)
@ SuperCalc

tm)
® dBase Ilm

® Lotus 1.2.3.

tm)

CANADA COMPUTER-
EDUCATION SERVICES

A Division of Biarritz Communications inc.
1285 Britannia Road East, Mississauga.
Ontario L4W 1C7 @ Telephone (416) 673-1200

Day and Evening Courses:

For more information, please call:

673-1200

wordStar « MicroPro/SuperCalc +Sorcim/ dBase 1i+ Ashton Tate/
Lotus 1.2.3.. Lotus Corp.

Canadian mall order distributors of Elec-
tronics, serving Canada since 1962,
Specializing in semiconductors of all types,
resistors, capacitors, bread boards, solder-
ing equipment, etc.

Full catalogue avallable, plus sales fiyers on
surplus. Also specializing in TRS-80 Hard-
ware and Software. Separate catalogues
avaliable. Full line of books available for
computers and electronics.

(204) 942-0963.




Computer Options INc.
1590 Matheson Blvd., Mississauga, Ont. L4W 1J1

Computer Think CN
2225 Erinmills Parkway, Mississauga, Ont.
L5K 1J9

Data Pro Enterprises

2404 Halnes Road, Sulte 12, Mississauga, Ont.
LAY 4B8 (416)275-3377

Victor 9000, Tele Video, Pixel. We offer a
free inital consuitation to assess your compan-
ies needs In order that an appropriate system
can be installed. Conversions, and installations,

Data Terminal Mart
2703 Silough St., Misslssauga, Ont. LAT 1G2
416)677-0184

Electronic Control Systems
1890 Meyerside Dr., Mississauga, Ont. L5T 1B4
(416)673-1302

GMS Microsystems Group inc,

6711 Mississauga Rd., Suite 506, Miss.,, Ont.
L5N 2W3 (416)821-8404

MO CAT FREE

GMS provides financial planning and reporting

systems solutions with BM-PC, Corona-PC
and Victor-9000 wutliizing modeling, Soft-
wares: ENCORE!, Micromodelier-16, Micro-

DSS/Finance, Lotus 1-2-3, Knowledgeman,
d Base il. Support/training included.

Heathkit Electronic & Computer Centre ETI
1478 Dundas Hwy. East, Mississauga, Ont. L4X
2R7 (416)277-3139

MO CAT FREE

Complete line of Heathkit and Zenith data
systems computer products as well as, Zenith
monitors, Epson printers, Hayse modems.
Software by Digital Research, Microsoft, Peach-
tree and others.

Home & Business Computer Stores
377 Burnhamthorpe Rd. E., Misslssauga, Ont. L6A
3Y1 (416)276-1511

Imaging & Communications
5456 Gowan Dr., Mississauga, Ont. L4W 3E8

Marshal & Sons
2527 Renzoni Rd., Mississauga, Ont., LK 1W8

M & W Computers Inc.
3:(585 Leanne Blvd., Unit 3, Misslissauga, Ont., L5K

Micro Computer Science Centre Inc. ETI
5190 Timberiea Blvd., Mjssissauga, Ont. L4W
2S5 (416)629-1654

MO FREE

We deal with Micro Computer Systems -for
business, education and bandicapped. Our
company supports the end user from the day
of purchase, through the instaliation, training,
service and support. We have a classroom where
we train clients.

Pro Line Software
755 The Queensway E., Unit 8, Mississauga, Ont.
(416)273-6350

PWT Computer Group
1305 Matheson Blvd., Misslissauga, Ont. L4W 1R1
(416)624-7455

Radio Shack Computer Centre

1706 Dundas St. E., Mississauga, Ont. L4V 1L7
(416)273-4400

MO FREE

TRS-80 micro-computers and peripherais in-
cluding three pocket models, two portables,
elght and sixteen bit (280 and M68000) bus-
iness models and three home units. Software
for all TRS-80 models.

Taycotronics Inc,
2570-8 Haines Road, Mississauga, Ont.
4A3 (416)279-9550

Lay

Unitron Computer Corp.,

6400 Millcreed Dr., Mississauga, Ont. LN 3E7
(416) 821-1918

Apple and IBM compatible Computers. One Year
Warranty. Compiete line of interface cards and ac-
cessories including color and amber monitors,
modems, printers, speach sythesizers, and voice
recognition. Dealer Enquiries Invited.

Nepean

Computer innovations ETICN
The Bay, Bayshore Shopping Centre, 100
Bayshore Drive, Nepean, Ont. K2B 8C1
613)726-1204

etailer of IBM & AJ)ple personal computers,
peripherals, books and magazines.

Compu-Lease Systems Inc.

1568 Merivale Road, No.6, Nepean, Ont. K2G

4B5S (613)226-8933

Micro computer systems saies and service.
ranklin 1000 and 1200, Cojumbia VP and
PC, Kaypro 11, IV and X, Epson printers,

and Televideo.

Shamrock Computer Inc.

104-48 Northside Road, Nepean, Ontario K2H 5X5
613)828-1715

Apple Cione computers & peripherals both
assembled and in kit form. Also, iIBM cione kits &
assembled boards.

Upper Canada Software
210 Colonnade S., Unit 6, Nepean, Ont. K2E 7L5
(613)226-8530

Newmarket
Mr. Software/Burcom Ltd. ETI
128 Davis Dr., Newmarket, Ont. L3Y 2N1

(416)895-1600
MO

Niagara Falls

Micro World
3519 Portage Rd., Niagara Falls, Ont., L2J 2K5

North Bay

Computers and Things CN
392 Airport Road, Suite 2, North Bay, Ont.
P1B 8W9 (705)476-4377

MO

Business, educational, and personal computer.
Sales, service, supplies, peripherals, and soft-
ware Including Victor 9000, Wordstar, d Base
i, T1M, Helping Hands, Multiplan, Paper-
clip, Spinnaker, and books.

MacDonald Furnlture
111 Drury Lane, North Bay, Ontario, P1A 327

Radio Shack Computer Dept.
1500 Fisher Ave., North Bay, Ontario P1B 2H3

North York

Norango Computer
2025 Sheppard Ave. E., North York, Ont., M2J 1V7

Radio Shack Computer Centre
2349 Finch Ave. W,, North York, Ont. MOM 2W8
(416) 7415163

Oakvllie

CADO Systems

2190 Speers Road, Oakvlile, Ont. L6L 2X8
(416)827-5040

CAT

Distributor of CADO Systems computer sys-
tems. Full compliement of package software -
fast food industry, law-offices, labour unions
etc. Computer maintenance.

Astris Computers
318 Pinehurst Drive, Oakvlile, Ont. L6J 4X5

(416)844-4522

NEWLPPROACH

MICROCOMPUTERS » PORTAGLE VIDEO DEMONSTRATORS
T

Captain John's Video
Bronte Plaza, 2292 Lakeshore, Oakville, Ont. L6L
1H3

Computerville
334 Lakeshore Rd. E., Oakville, Ont., L6J 1J6

Computer innovations CN
240 Leighland Ave., Oakville Ont. L6H 3H6

Handheld Computers Inc.
250 Wyecroft Rd., Unit 1, Oakville, Ont. L6K 2G7
(416)842-5980

New Approach Microcomputers
2241 Lakeshore Road, West,
L6L 1H6 (416)827-7793
Authorized dealer for NCR Decision Mate V,
Commodore and AVT(Appie and IBM com-
patible) Microcomputers, Mannesmann printers,
Business and recreational software.

Oakville, Ont.

NSN Options Ltd.
250 Wyecroft Rd., Unit 1, Oakvilie, Ont. L6K 2G7
(416)842-6530

Oakville Computer

124 Kerr St., Oakviile, Ont. L6K 3A7 (416)
842-6444

Appie and IBM PC compatible computers,
complete range of interfaces and accessories,
Importer and distributor, retall and service.

Orillia

Karl's TV
324 Memorial Ave., Box 62, Orillia, Ont. L3V 6K5

Oshawa

Can-pute

333 King St. L1J 2J8
(416)723-6500

Commodore, Kaypro, Mannesmann Tallygrlnters,
Smith Corona printers. Large siection of C-64, Vic
software. Books, magazines, computer furniture.
On-staff technician,

W,, Oshawa, Ont,

Computerlana
111 Simcoe St. North, Oshawa, Ont. L1G 4S4 (416)
433-0800

Computer Innovations CN
The Bay, King Street West & Stevenson Rd. South
Oshawa, Ont. L1J 2K5

Conaby’s Ltd.
333 King St. West, Oshawa, Ont L1J 2K8

Radio Shack Computer Dept.
King St. W. & Stevenson Rd., S. Oshawa Centre,
Oshawa, Ont. L1J 2K5

Ottawa

Active Components ETI
Baxter Centre, 1050 Baxter Rd., Ottawa, Ont.
K2C 3P2 (613)820-9471

MO CAT FREE
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Complete electronic components and comput-
er needs, Texas Instruments, Motorola, Fair-
child, General instruments, Anadex printers,
Keytronics keyboards, Star Micronics printers,
Micro Professor computers, Tandon drives, AP
products, AMP, Ersin Multiycore Solder, Un-
gar, Weller, OK Industries, Vaco, Xcelite

Automated Micro Systems
210 - 130 Siater St., Ottawa, Ont. K1P 6E2
(3103)230-6020

Full service dealer specializing in business ac-
counting systems, medical systems, and inven-
tory systems for both large and small businesses.
Hardware lines carried Iinclude Corona, Kaypro,
and Televideo.

Cantec Rep. Inc.
1573 LaPerriere Ave., Ottawa, Ont.,, K1Z 7T3

Charandon Computer
48 Sparrow Way, Ottawa, Ont., K1V 9H5

Compucentre

#235, 50 Rideau, Ottawa, Ont., KIN 5W9
(613)230-7177, store: 230-3672

An authorized dealer and repair depot for iBM, Ap-
ple, Hyperion, Hewlett-Packard, Texas In-
struments. A compiete line of perlpherals and
consumables is aiso featured.

Computerland

136 O'Connor St.,
(613)236-6411
1BM, Compaq, DEC Digital,
Neima.

Ottawa, Ont. K2P 2G7

Hyperion, Apple,

Computerworks
430 Bank St., Ottawa, Ontarlo, K2P 1Y8

Compumart
411 Roosevelt Ave., Ottawa, Ont., K2A 1T2

Computer Innovations
171 Slater St., Ottawa, Ontario, K1P 5H7

Computer Innovations
1719 St. Laurent Bivd., Ottawa, Ont., K1G 3V4

Computer Innovations
100 Bayshore Drive, Ottawa, Ont. K2B 8C1

Computer Innovations
73 Rideau St.,
230-7383
Authorized dealer for {BM, Apple, The Corona
Portable, Corvus, Tallgrass, Nec, Dalsywriter,
CGE, Telegraph, Micro Pro, Hayes and others.

ET|
Ottawa, Ont. K1N 5W8 (613)

Computer Warehouse
1501 Carling Ave., Ottawa, Ont. K1Z 7M1

Computer Worids
1335 cCarling Ave.,
(613)725-0500

MO

Ottawa, Ont. K1Z 8N8

Specializes In solutions for small and medium
businesses. Carry Televideo, Olivetti, Kaypro
and Apple Compatible computers and per-
ipherals.

Cots Microsystems
1396 Startop Rd., Ottawa, Ont., K1B 4V7

Cralg Office Products Corp.

329 Waverley St., Ottawa, Ont, K2P 0V9
(613)238-5500

IBM PC, Victor, Seiko, iF800, Oki Data, Xerox.

Data Terminal Mart
1335 Carling Ave,,
(613)729-5196

MO

Computers, terminals, word processors and
software to go! Specializing in professional
systems and terminals from Digital, Texas In-
struments and Anderson-Jacobson. Additional
printers from Qume and Okidata.

Ottawa, Ont. K1Z 8N8

Eastern Micro Products
301 O'Connor St., Ottaw, Ont., K2P 2v6

Eaton’s Business Centre ETI
Ottawa Rlideua Centre, 1 McKenzie King
Bridge, Ottawa, Ont. KIN 9J8 (613)560-5200

Computers from 1BM, Apple, Hyperion and
Zenith. Business, educational * and entertain-
ment software. Customer training faciilties

and service areas.

ET. Wiison Office
gggipment Ltd. 25 Montreal Rd., Ottawa, Ont. K1L

Focus Scientific Ltd.
409 Rideua St., Ottawa, Ont. K1N 5Y9 (613)

236-7800

MO CAT FREE

Commodore, Accessorles software. Sinclair,
Atom, Coleco, Sharp.

Heathkit Electronic & Computer Centre ETi
866 Merivale Road, Ottawa, Ont. K1Z 5Z6

(613)728-3731

MO CAT FREE

Heath/Zenith factory sales and service. Select-
fon of catalogued and non-catalogued Heath/
Zenlth software. Printers, modems and other
accessory peripherais.

MGi Computer Corp. CN
1501 Carling Ave., Ottawa, Ont. K1Z 7M1 (613).
7281000

M

Commodore, Ajlle, Televideo, Epson,
Mannesman Tally Amdek, Zenith, Sanyo Dysan,
Verbatim, Syncom, Maxell Memorex, 3M.” Full
range of software, cables, Accessorles, Etc.

Micron Systems Corp.
2615 Blackweli St., Unlt 107, Ottawa, Ont. K1B 4E4
(613)748-1391

Radio Shack Computer Centre
2280 Carling Ave. Ottawa,
(613)829-1000

Ont. K2B 7G1

Radio Shack Computer Centre
181 Bank St., Ottawa, Ont. K2P 1W5 (613) 236-5812

Shercon Ltd.
303-251 Laurier West, Ottawa, Ont. K1N 6P7

Technical House
340 Somerset West,

Ottawa, Ont.
(613)236-6433

K2P 0J9

The information Conn,
8807 Welilngton St., Suite 808, Ottawa, Ont., K1R
6K

Wackid Radio
312 Parkdaie Ave,, Ottawa, Ont., K1Y 1G3

Owen Sound

Owen Sound
ES Computing Ltd.

868 Third Ave. E., P.O. Box 463, Owen Sound,

Ontario NaK 5P7 (519)371-9795
Retall Sales: Apple, Hyperion, Alpha Micro,
Qume, Centronics, Epson, Amdek. Supplies
and books.

Parry Sound

The Book Worm Shoppe

56 James St., Parry Sound, Ont. P2A 175 (705)
748-8813

M

Products carried: Books, Software, Computers:
Columbia, Compaq, Kaypro, IBM, Appie com-
patibles. Printers: 6ume Geminl. Drives: Rana,
Mitac.

‘Peterborough

Computeriand

360 George St. N,
7E7 (705)748-2266
FREE

1BM, Compaq, DEC Dilgitai,
Nelima.

Peterborough, Ont. K9H

Hyperion, Apple,

Landmark Information Systems ETI/CN
753 Erskine Ave., Peterborough, Ont. K9J 7Y6
(’3‘%5)8761177

Full sales & service. Apple dealer as well as AES
word processors, Olympia Electronic typewriters.

Microman Computer Center

161 King St., Peterborough, Ont. K9J 2R8
(705)748-5129

MO

Sales, Service, leasing of Xerox, Columbla,

Kaypro, Tomcat Computers. Sales of software,
diskettes, computer supplies and printers.

Radio Shack

360 George St., Unit 33A, Peterborough Square,
Peterborougi(h Ont., K9H 7E7 (705)743-8166

Radio Shack TRS-80 Models I, (Il, 16 and colour
computers. Hardware and software plus related
peripheral equipment.

Surtronlics (405803) Ontario Ltd.

223 Brock St., Peterborough, Ont. K9H 2P6
(705)748-2706

Pickering

Micro-Comp Ent.

565 Eyer Dr., Pickering, Ont., L1W 3A8

Systime Computer Services Ltd.

1035 Toy Avenue, Pickering, Ont., L1W 1N9

(416)683-1248

CAT FREE

Commodore - IBM - Victor - total supplies - disket-
tes, ribbons - paper - buy & sell used equipment.

Puslinch

Harchris Systems Services
R.R. 2, Box 54, Pusiinch, Ont. NOB 2J0 824-1881

Renfrew

Renfrew Tech.
863 Kedrosky Dr., Renfrew, Ont., K7V 4C8

Rexdale

Data Terminai Mart

655 Dixon Road (Skyline Hotel), Rexdale, Ont.
MOW 1J4 (416)245-4780

Terminals and microcomputers from Digital,
Texas instruments, Qume, Kaypro, Anderson-
Jacobson as well as printers, modems and ap-
plication software.

micro bazzar

COMPUTER HOUSE

Micro Bazzar

23 Westmore Dr., Unit 5, Rexdale, Ont. M9V 3Y7
(416)745-4740

Fuli service and support for Morrow, Zorba, Col-
umbia, Pied Piper, Kaypro, Xcomp hard disks and
a wide range of printers. Maintenance contracts
and progamming.

Professional Computer Systerns Ltd.
117 Skyway Ave.,, Rexdale, Ont.
(416)675-7818

Sell and service Commodore Business Systems
as well as the C-64 and related peripheral.

MowW 4Z4

Richmond Hiil

ETI
Ont. L.ac

Richvaie Telecommunications Limited
10610 Bayview Ave., Richmond Hill,
3N8 (416)884-4165

MO CAT FREE

Commodore computers, printers, C64-Link,
RTC, Basic Ald, Super Basic, Scratchmann 64,
Draft Aid CAD, Super copy. Color 80, Vic

Script, RTC Script 64 Word Processor.



(416) 884-4165
10610 BAYVIEW (Bayview Plaza)

Rockwood

Mandel Data Systems

143 Dennis St., Rockwood, Ont. NOB 2KO0 (519)
856-9566

MO CAT FREE

Selling apple, Columbia, computers with interfac-
ing and software for scientific and industriai
Ia%oratory applications. Other companies
represented - Tecmar, Robographics, Trivector, In-
ternational, Rana, Interactive Microware.

Sarnia

Computerland
1362 Lambton Rd. Mali, Sarnia, Ont. N7S 5A1 (519)
542-5568

Comp-Can
1477 Hunt St.,, Sarnia, Ont. N7S 3M8

Keelan’s Audio & Video
460 North Christina, Sarnla, Ont., N7T 5W4

Radio Shack Computer Dept.
1125 London Rd., Sentry Plaza, Sarnia, Ontario,
N7S 1P3

Radio Shack Computer Dept.

150 N. Christina St., Sarnia, Ont. N7T 5T9
(519)337-4360

CAT FREE

All models of TRS-80, related software & hard-
ware - from pocket computers to home com-
puters to business systems.

The Computer Barn
866 Confederation St., Sarnfa, Ont. N7T 2ES
(519)344-6934

Apple, Epson, Verbatim, Zenith,

H.P.,
Corp, On Line, Muse.

Vis|

The Computer Terminal

1407 London Road at intl. Plaza, Sarnla, Ont.
N7S 1P6 (519)542-1133

MO CAT FREE

Zenith, Epson, Atari, Teo, Coieco, Adam.
Fulli service dept., hardware and software
support. Specialize in business systems. Soft-
ware, books, and computer accessories.

Sault Ste. Marie

Computerforce - 525224 Ont, Ltd. ETi
424 Pim St., Sault Ste. Marie, Ont. P68 2Vv1
(705)942-5770

MO

iBM, Xerox, Dec, Franktin

RICHVALE TELECOMMUNICATIONS

RICHMOND HILL, ONTARIO, CANADA L4C 3N8

MD Data Systems ETI/CN
485 Queen St., Sauit Ste. Marie, Ont. P6A 1Z9
(705)949-6622

Apple, Commodore, IBM, Dec Rainbow,
Mijcom. Custom software - Sales, service and
support for above products.

Radio Shack Computer Dept.
293 Bay St., Station Mali, Sault Ste. Marie, Ont.,
PBA 1X3

Sauit Offlce Machine
122 Poplar Ave., Sault Ste. Marie, Ont., P6B 2W9

Scarborough

BCC Business Computer Centre inc.

209 Ellesmere Rd., (at Ellesmere & Warden), Scar-
borough M1R 4E2 (416)292-7672

iBM PC Corona PC and compatibles, fixed and

- removable hard disk drives, fuil and half height

floppy disk drives, muiti-function memory expan-
sion boards, letter quality and dot-matrix printers,
complete line of business software, computer ac-
cessories and supplies, service contracts
availabie.

Beacon Software Inc.
705 Progress Ave., Unit 17, Scarborough, Ont. M1R
2X8 (416)431-3200

Computeriand

3761 Victoria Park Ave., Unit 5, Scarborough, Ont.,
M1W 382

Computer Innovations

Scarborough Town Centre, 300 Borough Rd., Scar-
borough, Ont., M1P 4P5 $416 296-0023

IBM PC & XT, Apple /fe, /ll, DEC Professional, Lisa.

Computer Innovations Cor‘:.

3761 Victoria Park Ave., Unit 2, Scarborough, Ont.,
M1W 352 (416)497-7522

;/Bhf_IPC & XT, DEC Professlonal, Apple /e, Apple
I, Lisa.

Computer Junction
3330 Pharmacy Ave., Scarborough, Ont.

Computer Way
31 Progress Court, Unit 31, Scarborough, Ont.
M1G 3V4 (416)439-9804

C1ycom Systems Ltd.
#T-éssoo harmacy Ave., Scarborough, Ont. M1W
2

Eaton’s Business Centres

ETI

Scarborough Town Centre, 300 Borough Drive,
Scarborough, Ont. M1P 4P6 (416)296-5211

Ext. 372

Computers from iBM, Appte, Hyperion and
Zenith, Seiections of business, educational, and
entertainment software. Customer training
facliftles and service areas.

interactive Micro Systems
34 Hopecrest Cres., Scarborough, Ont. M1K 2K4
(416)261-8411

Light Computers Centre ETI/CN
300 Borough Drive, Scarborough, Ont. M1P
4PS5 (416)296-2406

Authorized dealer for Appie, Gutenburg.
Texas Instruments, P.C., Coteco, Adam.

MEC Micro Elect Corp.
325 Milner Ave,, Ste. 101, Scarborough, Ont. M1B
3C6

Micro Canada

4271 Sheppard Avenue E., Scarborough, Ont.
M1S 4G4 (416)291-2995

MO

Columbla, Kaypro, Atari computers. Periph-
eral cards for IBM, Apple. Mannesmann-Tally,
Diablo, Epson printers. Anchor, Hayes ' mo-
dems. Printer buffers, monitors. Books, disk-
ettes, furniture. Service, training.

MicroCTR of Toronto
56 Marblemount Cr., Scarborough, Ont., M5H 2H5

Microtrend Business Systems Ltd.
10161 Sheppard Ave. E., Scarborough, Ont. M1B
1G1 (416)281-1129

Micro Mart
4651 Sheppard Ave. E., Ste. 203, Scarborough,
Ont. M1S 3V4 (416)293-9444

Nigana Computer Syst.
136 Shorting Rd., Scarborough, Ont. M1S 3S6

Radio Shack

1886 Egiinton Ave. E., Scarborough, Ont. M1L
211 (416)757-2367

CAT FREE

Radio Shack Computer Centre

2985 Kingston Raody Scarborough, Ont. M1M
1P1 (716)265-3222

MO CAT FREE

Complete line of computers and peripherals.
TRS-80 products, sales, service, support and
training programs avaijtabie,

Radlo Shack Computer Centre
4271 Sheppard Ave. E., Scarborough, Ont. M1S
4G4 (416) 202-6444

Scarborough Computers
2910 Warden Avenue, Scarborough, Ont. M1T 1V6
(416)491-3139

SCI-COM
%%020 Lawrence Ave. East, Scarborough, Ont. M1P

Titan Computers

15 Crockford Bivd., Unit 1, Scarborough, Ont.
M1L 4J9 (416)759-8808

Frarikiln Ace

Total Office Systems

1050 McNicoll Ave,, Unit 14, Scarborough,
M1w 2L 8 (416)493-3575

MO CAT FREE

Sharp PC5000 Portable Lightweight Computer -
welghing 9.5 Ibs. the truiy portable 16-bit com-
puter has more computing power than a desk-
top designed for the traveliing business pro-
fessional. The machine is equipped with 128K
RAM memory expandable to 256K and a re-
movable bubbte memory cartridge of 128K, a
storage substitute for disk drives. To enhance
portabitity, Sharp Incorporated a unique 8
tine X 80 character ftat LLCD with graphic
capabllities which folds over the keyboard
when not in use. Optional peripherals avail-
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able are 10 key modem with auto dialer and
serves as a 10 key pad {(and calculator) pro-
viding communication and data transfer, a
thermal printer 37CPS correspondence qual-
ity fits internally | into system and external
duat disk drives. Initial software; word pro-
cessing, spread sheet, communications, data-
base and executive planner.

Versacom Systems inc.

126 Shorting Road, Scarborough, Ont. M1S 3S
(416)292-2012 7 °

Simcoe

Computer World
Box 414, Simcoe, Ont. N3Y 4L2

Micro Mini Mart
16 Colborne St. S., Simcoe, Ont., N3Y 4H1

Smiths Falls

J-R Business Equip.
12 Russell St. E,, Smiths Fails, Ont. K7A 1E8

Stouffvllle

Zetetic Data Systems
RR2 Stoutfviile, Ont., LOH 1LO

Stratford

Chipon Computers and Electronics

137 Albert st., Stratford, Ont. NSA 3K5 (519)
273-1412

Columbia PC personal computers such as, Zeus
2001, Super 400, Apple Compatable and Dla-
mond. Software for Appie, IBM, Commodore,
TRSBO and Atari for business and entertain-
ment. Ail peripherals for Apple, cables, print-
ers, a-large variety of books and more.

Sf. Catharines

Computerland

318 Ontarlo St. St. Catharines, Ont. L2R 5L8 (416)
688-1187 -

Products 200 Vendors include: Microcomputers,
Peripherals, Software and Accessories. IBM, DEC,
Apple Bytec Hyperion and Compaq Computers;
Epson, C~Jtoh and Okidata Printers; IBM, Amdek,
Electrohome and Princeton Monitors; and Lotus
Visicorp, Helping Hands, Spinnaker and Mattel
Software.

Drummondville Computer Systems

14 Ontario St., St. Catharines, Ont., L2R 7M3
(416)684-7766

Zenith business systems and software, full ser-
vice centre (Zenith).

Internationai Computer
117 St. Paul St., St. Catharines, Ont., L2R 3M4

Megabyte Business Systems Ltd.

96 Niagara St., St. Catherines, Ont. L2R 4L4
(416)684-4366

Business and home computers. Deater for Com-
modore, Ohlo Scientific. Sales and shop or on
site service.

Radio Shack Computer Centre
290 Gilendale Ave., St. Catharine, Ont. L2T 2L3
1416) 227-2063

Radio Shack Computer Dept.
333 Ontario St., St. Gatharines, Ont. L2R 5L3

Rainbow Computer Systems

67 Queen St., St. Catherines, Ont. L2R 5G9
(416)682-4334

Niagara reglon dealers for Kaypro and Colum-
bla micro computers.

Xerox
63 Church St., St. Catharines, Ont., L2R 3C4

Sudbury

A & B Oftice Equipment
2148 LaSalle Bivd., Sudbury, Ont., P3A 2A7

Computertand
Unit #19 Cedar Point Plaza, 1984 Regent St. S.
Sudbury, Ont. P3E 5S1 (705) 522-3663

Computerline ETI
74 Cedar St., Sudbury, Ont. P3E 1A5 (705)
674-3151

MO

MPM Business Products
653 Lorne St. S., Sudbury, Ont., P3C 4R3

North Star Computer Ltd. ETI
598 Faiconbridge Road, Sudbury, Ont. P3E
4K6 (705)566-6441/673-2010

MO

System sales supplier. Products include 1BM,
Apple, AES, Minoita and 3M micrographics.

Radio Shack Computer Centre

1609 LaSalle Blvd., Sudbury, Ont. P3A 1Z8
{705)560-5747

CAT FREE

TRS-80 computers, peripherals and software
for business and personal use. Education
geplartment provides tralning for software and
asic,

Sonic Northern Ltd.,
298 Elm St., Sudbury, Ontario, P3B 1N6

Timmins

Dynamic Data Systyms
88 Pine St. S., Timmins, Ontario, P4N 2K2

Timmins Comp. Power
70 Balsam St. S., Timmins, Ont., P4N 2C8

Timmins Stationery
135 Third Ave., Box 1064, Timmins, Ont., P4N 7J2

Thunder Bay

Allied Computer Centres inc.

121 East Ave., Thunder Bay, Ont, P7B SN1
(807)345-8031

Authorized dealer for: Appie Computers,
Epson Computers & printers. Complete selec-
tion of software. Complete training facility.
Thunderbay

Radio Shack

1101 Arthur St. W., Thunder Bay, Ont. P7E |

6E2 (803)577-3051

Audio Service Centre
223 Algoma St. S., Thunder Bay, Ontario, P7B 3C3

Thunder Bay

Computeriand

1265 Arthur St. E., Thunder Bay, Ont., P7E 6E7
(807)623-5434

Software and hardware retaller. Software brands
include: IBM, Peach Tree, BPI, Aspton-Tate, Micro-
Pro, 1.U.S., PBSC, etc. Hardware inciudes: iBM,
Digital equipment, Compaq, Neima-Data, Bytec,
Epson, Centronics.

‘lhunderl Bgy .

Datailoglc Systems

215 Re% Rl\)ler Road, Thunder Bay, Ontario, P78
1A5

Toronto

Active Components ETI
14 Carlton St., Toronto, Ont. M5B 1K5 (416)
977-7692

MO CAT FREE

Complete electronic components and computer
products needs. Texas Instruments, Motorola,
Fairchild, General instruments, Anadex print-
ers, Keytronics keyboards, Star Micronics print-
ers, Micro Professor computers, Tandon drives,
AMP, Ersin Multicore Solder, Ungar, Weller,
OK Industries, Vaco, Xcelite.

Advanced Micro
P.O. Box 983, Station F, Toronto,
(416)762-3703

Ontario

Allan Hamm Sales Ltd.
2389 Bloor St. W, Suite 300, Toronto, Ont.
(416)769-1773

Arkon Electronics Ltd. ETI
409 Queen St. W,, Toronto, Ont. M5V 2A%
MO CAT FREE

Apple computer sales and service, victor com-
puters, full software inventory, manuals, books,
peripherals, accessories, parts, meters, scopes,

custom cables, consuiting services, kits and
games,

Audiovison ETICN
578 Marlee Ave.,, Toronto, Ont., M6B 3J5

(416)781-3263

MO CAT $1.00

Direct import and sale of computer/audio/elec-
tronic kits, parts and accessories. Servicing
especlally electronic hobbyists, students,
teachers, technicians and engineers etc.

Backwater Software
15 Bideford Ave., Suite 303, Toronto, Ontario

Batteries Incltuded
186 Queen St. W., Toronto, Ont., M5V 1Z1

Batteries Included
71 McCaul St. (F6), Toronto, Ont., M5T 2X1

Brack Electronics
129 Jarvis St., Toronto, Ontario, M5C 2H6

Compucentre
Box 1052, 218 Yonge St., Eaton Centre, Toronto,
Ont., M5B 2H6

Compucentre
2nd Floor, Ste. 207, Eaton Ctr. Galleria, Toronto,
Ont. M5B 2H1 (416)596-1300

Compucentre CN
220 Yonge St., Suite 202, Toronto, Ont. M5B
2H1 (416)596-1300

1BM, Apple, Hewlett Packard, Texas Instru--
ment, Hypedon, all types of software as well as
service.

Compucentre

20 Bioor St. E., Concourse Level, Toronto,
M4W 3G 7 (416)961-5978

MO

Electronic calculators,
Coleco, Adams,
Clair 1000,

home computers, eg.
Commodore 64' Timex/Sin-
also software and peripherals.

Computerland

85 Richmond St. w., Toronto, Ont. M5S5H 2C9
(416)947-1330

1BM personal computers; PC, PC jr.,, PC-XT
Apple tle, Macintosh, Hyperion, Compagq,
Neima Persona, Dec Rainbow 100 and 100
plus.

Computerland

1254 Bay St., Toronto, Ont.,, M5R 2B1
(416)927-8445

ICBAM,FgEEmpaq, DEC digital, Hyperion, Apple,
Nelma.



Computerland
2180 Yonge St., Toronto, Ont. M4S 2B9 (416)
485-6700

Computer Book & Supply
253 Eglinton Ave. West, Toronto, Ont. M4R 1B1
(416)489-3625

Computer Innovations ETI

Corporate Offices: 401 Bay St., Sulte 2115,

Toronto, Ont. MS5H 2Y4 (416)864-0808
Retaller of microcomputer products for bus-
iness and professional spplications. Products -
IBM PC & PC-XT, Apple, Texas Instruments
and Digltal personal computers. Software for
business, education and lelsure, - peripherals
and accessorles.

Computer Generation
1722 Avenue Rd., Toronto, Ontario M5M 3Y6

Computer Innovations
4800 Yonge St., Toronto, Ont., M2N 5M7

Computer Innovations CN
44 Bloor Street East, Toronto, Ont. M4W 3H7

Computer invhovations
176 Yonge Street, Toronto, Ont. M5C 3L7

Computer Innovations
Hwy 401 & Dufferin, Toronto, Ont. M6A 2T9

Comspec Systems
750 Qakdale Rd., Unit 57, Toronto, Ont. M3N 224

C.P.&A. Ltd.
1320 Yonge St. Unit 300, Toronto, Ont. MAT 1X4
(416)925-9950

Compu-Group
2255 Sheppard Ave. E., Unit 136, Toronto, Ont. M2J
4Y1 (416)499-2900

Computer Junction
878 Yonge St., Toronto, Ont. M4W 2J1

Computer Mat Inc.

37 Mutual St.,, Toronto, Ont. M5B 2A7
(416)362-2783

Computer Shack

567 King West, Toronto, Ont. M5V 1M1

(416)598-1777

Computer Workshop
465 King Street East, Unit 9, Toronto, Ont. M5A
1L6 (416)366-6192

Data Terminal Mart

120 Adelaide St. W., Rlchmond/Adeialde Centre,
Toronto, Ont., M5H 1T1 (416)364-4480

Computer retaller selilng terminals and
microcomputers from Digital, Texas Instruments,
Dume, Kaypro, and Anderson, Jacobson, as well
as printers, modems and a full range of appiica-
tion software.

Deiphi Systems Group tnc.
17 Stephanie St.,, Toronto, Ont.
(416)593-7707

M5T 1B1

Delphi Systems Group
71 McCaul St., Toronto, Ont., M5T 2X1

Dimensionai Business Systems
199 Bay St., 4th Ftoor, Toronto, Ont., M5J 1L4

Eaton’s Business Centres ET!
290 Yonge St., Toronto, Ont. MSB 1C8 (416)
591-2323

Computers from IBM, Apple, Hyperion and
Zenith. Selections of business, educational,
and entertainment software. Customer training
facllities and service areas.

Eaton’s Business Centre ETI

Yorkdale Shopping Centre, 3401 Dufferin St.
Eoronto, Ont. M6A 2T9 (4160789-6406,
T4

Computers from 1BM, Apple, Hyperion and
Zenlth. Selections of business, educational,
and entertainment osftware. Customer facll-
itles and service areas.

Ecosea Technologies Corp.
465 King St. E. Unit 13, Toronto, Ont. M5A 1L6
(416)366:1000

Efston Science Inc. ETI/CN
3350 Dufferin St., Toronto, Ont. M6A 3A4
(416)787-4581

MO CAT $2.00

Source for technology and scientiflc products
related to computers research, sclence projects,
consumer electronics, speclality tools, optics,
microscopes, telescopes.

Electronic Piayworld
1728 Avenue Rd., Toronto, Ont. M5M 3Y6

. ETI
Exceltronix
319 College St. Toronto, Ont. MS5T 152 (416)
921-8941
MO CAT FREE
Complete line of IC's, Discrete components,
Muitiflex S-100 computer systems, Apple, IBM
and Commodore peripherals, software and

books and computerized versa-Digital display
signs.

Fastron
250 Dundas St. W., University Ave,, Toronto, Ont.
M5T 221

First Byte

111 Queen St. E., Unit 302, Toronto, Ont. M5C 182
(416)366-4045

Giadstone Electronics
1736 Avenue Road, Ste. 3, Toronto, Ont. M5M 3Y7

Heathkit Electronic & Computer Centre ETI
1020 isifngton Ave., Toronto, Ont. M8Z 521
(416)232-2686

MO CAT FREE

Complete line of Heathkit and Zenith data
systems computer products as well as, Zenith
monitors, Epson printers, Hayse modems,
software by Digital Research, Microsoft,
Peachtree and others.

High-Tech Electronics CN
3321 Yonge St., Toronto, Ont., M4N 2M6
(&16)484-9903

O CAT FREE

Personal computers, Epson pwilnters,

Zenith/Amdek monitors, Disk drives, modems, in-
terface cards, joysticks, diskettes, printer paper.
books. Software for business education and
games.

House of Computers

368 Eglinton Ave. West, Toronto, Ont. MSN
1A2 (416)482-4336

MO

Commodore Computer dealer suppiying the
professional, institutional, business and per-
sonal marketplace. Peripherals and = access-
ories from a wide range of third party sup-
pliers.

IBM Product Centre
Rogal Bank Piaza, 200 Bay St., Toronto, Ont., M5J
24

Iris Computer
287 MacPherson Ave., Toronto, Ont. M4V 1A4

J & K Electronics . ETI

585 King St. W., Toronto, Ont. M5V 1M1
(416)597-8882

MO CAT FREE

iBM PC/XT compatible bare motherboards,
kits and completely assembied units. 128K
Apple Il and compatible kits or assembied
systems.

J.L.S. Computers inc.
67 Mowat Ave., Ste. 343, Toronto, Ont. M6K 3E3
(416)530-4500

Light Computers Centres
1Yorkdale Rd., Yorkdale Place, Toronto, Ont. MBA
3A1 (416)781-9151

Lincoln Computer ETIICN
621 Gerrard St., E.(Rear) Toronto, Ont. M4AM 1Y2

Magadata Information Systems Inc.  ETI/CN
519 King St. W., Toronto, Ont. M5V 1K4 (416)
596-8911

MO CAT FREE

Retaller of Apple and Wang mlicrocomputers
and Corvus hard disk drlves. Specialists in local
area networks. Hundreds of software packages.

Marketron Corp. Ltd.
1240 Bay St., Suite 802, Toronto, Ont., M5R 2A7

M & W Computer Store
407 Queen St. W., Toronto, Ont., M5V 2A5

Mlcronic Computer Centres Ltd.
1710 Avenue Rd., Toronto, Ontario, M5M 3Y6

Microage Computer Stores

2632 Yonge St., Toronto, Ont. M4P 2J5 (416)
487-5551

MO

Products carried: 1BM, Appie, Digital, Altos
computers, Epson printers, C-1TOH printers,

Micronic Computer Centre
1 First Canadian Place, Station A, Concourse
Level, Box 193, Toronto, Ont., M5X 1A6

Micron Dist.
409 Queen West, Toronto, Ont. M5V 2A5
Auby Mandell Sofware & Books.

Microcomputech Electronics Ltd. ETI/CN
535 Queen St. West, Toronto, Ont. M5V 2B4
(416)864-0332

MO FREE

Deal in Apple and {BM compatible products.
Carry Hitachi, Gemini, YJE, Verbatim, Tiger
and other peripherals. Distributor for Muitl-
tech, Copam and AT products.

Micro House

72 Steeles Ave. W. Suite 208, Toronto, Ont. L4J
1A1 (416) 889-2677

MO

Sales of eiectronic boards and accessories disks,
micro computer systems and peripherals.

Micro Marketing Can.

169 Inglewood Dr., Toronto, Ont. M4T 1H8
Manufacturers Rep. for Computer Larry Unger-
mano Sofware.

Navacel Enterprises Limited

365 Bloor St. E., Suite 1208, Toronto, Ont. MaW
3L4 (416) 922-4910

Complete business and computer consultants.
Providing ‘Total Service' in systems, hardware
and software education, resource and business
lanning. Special markets include: manufactur-
ng, education, database.

NIAKWA Management Systems Inc.

56 Aberfoyle Cresc.,, Toronto, Ont. M8X 2w4
(416)231-9885

MO

Wang, Spectrix, and 1BM micro & minf com-
puters. Complete accounting and word pro-
cessing software and services.

On Line Computer
188 Eglinton Ave. E., Toronto, Ont., M4P 2X7

Parts Gaiore
316 College St., Toronto, Ont. M5T 1S3

Parts Gatore ETIICN
331 Queen Street West, Toronto, Ont. M5V 2A4
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Paule Computer

400-120 Eglinton Ave. E., Toronto, Ont.

(416)482-2274

P.C. Express, ETHCN
35 Queen St. W,, Toronto, Ont. M5V 2A4

Perfect Electronics ETI/ICN

315 Queen St. West, No. 1, Toronto, Ont. M5V 2A4

Personal Computer Institute
70 Yorkville Ave., Toronto,
(416)964-0724

Ont. MSR 1B9

MO
Authorized [BM, Apple, Corona, Molecular
dealer. Education Including speclalized and

custom designed courses,

Professional Comp.
111 Ava Rd., Toronto, Ont., M6G 1W2

Radio Shack

329 Baert., Toronto, Ont. M5H 2R2 (416)365-7207
MO CAT FREE

Exclusive TRS-80 line of computers, software and
peripherals including modeis’ 4, 12, 16B, 100 and
the new MS-DOS Tandy 2000.

Radio Shack

1938 Avenue Road, Toronto, Ont. M5M 4A]
(416)787-1821

MO CAT FREE

TRS-80 computers: models 4, 12, 16, MC-10,
color computer, Tandy model 2000. Large ass-
ortment of printers and other peripherals, Class-
room and service also available.

RAM Computer Supply
2A Gibson Avenue, Toronto, Ont. MSR 1TS
(416)922-0990
MO

IBM PC and XT and Frankiln computer hard-
ware, software, peripherais.

Remenyi House of Muslic

210 Bloor St. W., Toronto, Ont. M5S 1T8
(416)961-3111
Robert Johnson Office Equip. Ltd. ETI/CN

273 Queen St. West, Toronto, Ont. M5V 128
(416)598-2345-6-7
MO

Scicom CPU Corp.
1Z%undas St. W., Eaton Centre, Toronto, Ont., M6G
1

Semitronics
591 Gerrard E. #A8, Toronto, Ont., M4M 1Y2

SES Computing inc.
366 Adelaide St. E.,, Toronto, Ont. M5A 3X9
(416)366-4242

Simpsons Computer Innovations
176 Yonge St., Toronto, Ont., M5C 2L7

Softrack ETI/CN
519 King St. W., Toronto, Ont. MSV 1K4 (416)
596-8911

MO CAT FREE

Hundreds of the latest programs avaitable for
Apple, IBM, Atari, Commodore and TRS-80.

Sunplustronics ETI/ICN
310 College St., Toronto, Ont. M5T 1S3
Supertronix Inc,

279 College St., Toronto, Ont. MST 152 (416)
927-1921

Apple Computers, Seequa Chameleon (IBM
portable compatible), Coleco Adam home com-
puter, Pied Piper CP/M portable, Microsoft,
Micropro, Lotus 1-2-3, Sorcim, Wizard, Star
Gemini, Epson, Quentin, Amdek, etc.

Systime Computer Services, Box 6961, Station A,
Toronto, Ont., MSW 1X7

TAF Computer Systems

2828 Dufferin St., Toronto, Ont., M6B 3S3

TAF Computer Systems Ltd,

25 Sable St., Toronto, Ont. M6M 3K8 (416)
245-4916

MO CAT FREE

North Star microcomputers (ADVANTAGE
and HOR!ZON), associated perlpherals, soft-
ware packages and supplies.

The Bay Computer Innovations
44 Bloor St. E., Toronto, Ont., M4W 3H7

T. Eaton Company Ltd.
1 Dundas St. W., Eaton Centre, Toronto, Ont., M8B
1C8

The T. Eaton Company
290 Yonge St., Toronto, Ontarlo

Xerox
110 Egilnton Ave. E., Toronto, Ontario, M4P 2Y1

Xerox
335 Bay St., Toronto, Ont., M5H 2R3

CompTree ‘C)F Storem

of Hamilton inc.
13 Bold Street
Hamilton, Ontario
L8P 1T3 Canada
527-8733

Uxbridge

Uxbridge Electronics
Box 384, 75 Brock St. N., Uxbridge, Ont., LOC 1KO

Vanier

Radio Shack

150 Montreal Rd., Les Galeries de Vanier, Vanler,
Ont., K1L 8N2 (613)748-1462

Radio Shack TRS-80 Models (i, til, 16 and colour
computers. Hardware and software plus related
peripheral equipment.

Waterioo

Abacus Computers
180 King St. S., Waterioo, Ontario, N2J 1P8

Computerland
380 King St. N., Waterico, Ont. N2J 2Z3 (519)
888-6011

Compulier Software inc.

500-22 King St. S. Waterloo, Ont,W2V 1N8
(519)746-1880

MO

Dealer for: Morrow Micro computers, Kaypro
11, Mlcro computers, Columbia micro comput-
ers. Software manufacturer of Life Insurance
related products - package and custom work.

Digitrol Computers inc.
440 Phillip Street, Waterloo, Ont. N2L 5R9
(519)884-4690

Computerland

380 King Street No. Waterloo, Ont. N2J 2Z3 (519)
888-6011

Products include: Microcomputers, Peripherals,
Software and Accessories. iBM, DEC, Apple Bytec
Hyperion and Compaq Computers; Epson, C-Jtoh
and Okidata Printers; IBM, Amdek, Electrohome.
and Princeton Monitors; and Lotus Visicorp, Help-
ing Hands, Spinnaker and Mattel Software.

Home Computer Centre
295 Weber St. N., Waterloo, Ont., N2J 3H8

Radio Shack Computer Dept.
550 King St. N., Conestoga Mall, Waterloo, Ont.,
N2L 5W6

Walkerton

Walkerton Electronic
343 Durham St. E., Walkerton, Ont., NOG 2V0

Welland

Compupro Mlcro Systems
81 West Main St., Welland, Ontarlo, L3C 4728

Radio Shack

800 Niagara St. N., Seaway Mall, Welland, Ont.,
(416)732-2161

Radio Shack TRS-80 Models tl, 11, 16 and colour
computers. Hardware and software plus related
peripheral equipment.

Weston

Harso Limited
607 165 Larose Ave., Weston, Ont. M9P 3S9

Radio Shack Computer Centre

2349 Finch Ave. W., Weston, Ont. M9M 2w8
(416)741-5163

MO CAT FREE

Complete line of TRS-80 hardware/software
and peripherals. Full support team Includes
educator and ‘’‘Hands-on’’ classroom, soft-
ware support. Complete showroom.

T. Eaton Co. Limited ETI/CN
2233 Sheppard Ave. W., Weston, Ont. M9M
1L6 (416)744-2111

Sell IBM, apple, Zenith, Hyperion, Xerox, Ep-
son and other brands of computers and periph-
erals, A complete assortment of software also
available.

Whitby

CCS Computer Sales
106 Byron ST., Whitby, Ont., LIN-4P5

Creative Computer
106 Byron St. South, Whitby, Ont. L1N 4P5

Willowdale

Ace Acme Micro-Electronlc Ltd. )
37 Nevada Ave., Willowdale, Ont., M2M 3N9
g.‘l?_)223-0110
AT FREE
Apple & IBM systems.

Computerized Business Systems

6979 Yonge St., Suite 201, Willowdale, Ont. M2M

3X9 (416)225-1434

Olivetti Flash Corona PC, Morrow Micro Design,

fhull line of printers, modems & software. Extended
ours.

Compucollege Store
5635 Yonge St., Willowdale, Ont. M2N 552

Compugen Systems
150 Consumers Rd., Unit 304, Willowdale, Ont.
M2J 1P9 (416)494-2979

Computer Works
480 McNicoll Ave., Wiillowdale, Ont. M2H 2E1

Data-Ray Consultants Inc.
155 Gordon Baker Road, Unit 210, Wiilowdale,
Ont. M2H 3NS5 (416)494-9422

Electronics 2001
5529 Yonge St., Willowdale, Ont.
(416)223-8400

M2N 683



General Electronics ETI
5233 Yonge St., Willowdale, Ont. M2N 5P8
(416)221-6174

MO

Franklin computers, Tomcat computers, Apple
compatable computers. Hobby parts supplles,
Epson printers, disk drives, etc. Hameg-Vero
board. Unger-Ceres.

Joh Park Elect.
6113 Yonge St., Willowdale, Ont., M2M 3W2

Manhattan Computers
6101 Yonge St., Willowdale, Ont. M2M 3W7

Micronic Computer Ct.
42;1 Yonge St., Suite 210, Wiliowdale, Ont. M2P
2A

Witlowdale
Mr. Software Ltd.
5734 Yonge St.,

Willowdale, Ont.
(416)225-6674

M2M 3V3

Willowdale

Network Data Systems Limited

245 Yorkland Blvd., Suite 301, Willowdale,
Ont. M2J 4W9 (416)497-0910

MO

involved In the design, manufacture and dist-
ribution of specialized computer peripherals.
Interfaces to convert electronic typewriters to
printers and/or terminals.

Willowdale

The Compucoliege Stores inc.

5635 Yonge St., Willowdale, Ont., M2N 5S2
(416)222.7787

Willowdale

The Software Shop

6174 Yonge St.,, Willowdale, Ont. M2M 3X1
(416)223-9611

Software for the Atarl 400/800 computers, the
Vic 20, Commodore 64, Apple, I1BM and for
the CPM operating systems. Selection over
2000 items,

Willowdale

Wordex Inc.

2025 Sheppard Ave. E., Unit 2111
Willowdale, Ont. M2J 1V6 (416)499-1311

Windsor

Affordable Computer
P.O. Box 422, Station ‘A’, Windsor, Ontario

Windsor
Affordable Computers
870 University Ave. W., Windsor, Ont., NSA 5R9

Windsor

Computerland

1487 Oueliette Ave., Windsor, Ont. N8X 1K1 (519)
255-1000

Windsor

Computer Beginners {nc.

635 Charles St., Windsor, Ont. N8X 3G6 (519)
969-9246

Computer Centre Ltd.

P.O. Box 2546 Waikerviile,
NB8Y 4T3 (519)252-0267

MO

{sotron computers, elephant memory systems,
Franklin Ace

Windsor, Ont.

Comp. Beglnnings Inc.
321 Tecumseh Rd. E., Windsor, Ont., N8X 2R5

Computer Mart of Windsor
2855 Howard Ave., Windsor, Ont.
(519)966-5757

N8X 3Y4

Crescent TV Services
3033 Marentette Ave., Windsor, Ont., N8X 4G1

Michem Electronics
1080 University Ave. W., Suite 202, Windsor,
Ont. N9A 554 (519)258-8228

MO
Install most popular systems (8 bit and 16
bit) iBM along with related peripherals and

options. DEC, E.X.O.

Radlo Shack Computer Centre
5407 Tecumseth Rd. E., Windsor, Ont. N8T 1C5
(519) 948-1910

Radio Shack Comﬁuter De,)t.
1640 Huron-Church Rd., Windsor, Ont., N9G 2L1

Woodbridge

Tele-Radio Systems Ltd.
121 Hanian Rd., Woodbridge, Ont. L4L 3P5
(416)851-2231

Alma

Gestrix 2000 inc.
512 Rue Collard Ou., Alma, Quebec, G8B 1N2

Amos

Centre d’Informatique Abitibi Inc.

582 10e Ave. Ouest, Amos, Que. JOT 1X3
(819)732-8263

MO

Authorized milcro and mini computer dealer
including Apple, IBM and TYME. Custom pro-
grams and maintenance on computers and per-
ipherals.

Anclenne Lorette

Osbyte Computer Systems

1409 Airport Road, Anclenne Lorrette, Que.
MO

Consultants In data base, accounting, Cad, &
graphics appiications. Specializing in PC & M5
DOS. Sell and support; Columbla, Epson, com-
rex, Ast, Quadram, hayes, novation, Amdek,
Princetown graphic.

Anjou

Atlantique
6060 Est Boul, Anjou, P.Q. H1S 1A9

Aylmer East
M.E. Guertin

30 Bancroft St., Aylmer East, Que., J9H 4N2
Beaconsfleld

Central Micro System

50 St. Charles Blvd., Beaconsfleid, Que. HOW 2X3
Boucherville

International Marketing Services

Box 522, Boucherville, Quebec J4B 6Y2
(514)655-9232

Brossard

S.1.M. Micro Inc. CN

6955 Taschereau Bivd., Suite 101, Brossard,
Que. J4Z 1A7 (514)656-9531

MO

Authorized dealerr of Apple, |.B.M., Xerox,
Kaypro and Epson computers. Also printers,
interface cards, software, peripherals, games,
joysticks, books and magazines. Courses in
computer programming in BASIC.Analyzing
of business needs by representatives.

Unimicro Inc.
6965 Blvd. Taschereau, Brossard, Quebec J4Z 1A7
(514)445-3600

Brussard

Compucentre

Champlain Mall, 2150 Laplniere, Brussard, P.Q.,
JAW 2T5 (614)671-2186

Commodore, Timex-Sinclair, T.l., Coleco Adam.

Cap de la Madelin

Micro Enr.
613 Thibeau, Cap de la Madeline, P.Q., G8T 627

Micro Systeme Mauricie Inc.

1029 De Mezy, Cap-De-La-Madeleine,
G8T 7ES5 (819)373-9060

MO

Distributeur des produits Franklin Ace Com-
puter pour La Mauricie, P.Q. Aussl, produits
d’informatique 3M, imprimante Okldata, mon-
Iteur Zenith.

Que.

Charlesbourg

Computer Innovations CN
5401 Blvd., Des Galerles, Charlesbourg Quest,
Que. G2K 1N4

Micro-Basic

7720 Henrl Bourassa, Charlesbourg, Que. G1H
3G2 (418)628-8080

MO

Authorized dealers for: Franklin Ace, Kaypro
Basis 108, Compag and others.

MIERO~BASIC

7720 Henrl Bourassa, Charlesbourg, Que.
628-8080 (418) G1H 3G2

AUTHORIZED DEALERS FOR:

Franklin Ace Kaypro
Basis 108 Compaq
and more
Chicoutimi

Claude Bergeron

22 Dieppe, Chicoutimi, Que. G7G 1N9 (418)
549-8885

MO
Software: special applications, new develop-
ment. (Apple) Retail: Franklin, Alpha Byte,

Zoom Telephonics, Corona.

Ormic Chicoutimi ETI/ICN
8 rue Racine Ouest, Chicoutlmi, Que. G7J 1E2
(418) 549-2029 A

Authorized Apple, Commodore, Eagle,

‘Gimix, Epson, Centronics, Sharp. Complete

library, full software suppilers and Ormic disket-
tes. Complete line of computer furniture.

S.ILLLF.

1584 Boul. St. Paul, Chicoutimij,
3C5 (418)696-3666

The <computing solution with Alpha-Micro,
Commodore, Hewlett-Packard, 1BM (systeme
Cie), Tele Video, Centronics, Okidata, Epson.
French word processors for Commodore with
traitex 8000 and traitex 64,

ETI
Que. G7J

L.S.L. informatique

930 Jacques Cartier Est, Suite D-415, Chic-

outimi, Que. G7H 2B1 {(418)545-5599
(o}

iBM PC and Columbia MPC retaller.

Research and development in software for the
utiiization in network and multiuser environ-
ment with UNiX operating system/and on data-
base environment.
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Dollard-Des-Ormeaux

Compu-Nord CN
3343C Sources Blvd.,, Dollard-Des-Ormeaux,
Que, H9B 178 (514)685-1557

MO CAT FREE

Authorized DEC, Altos, Northstar, and Apple
dealers. We sell, support and:customize M.B.S.I,
accounting packages, as well as our own church
admin., golf club handicapping, and needle
trade packages.

Dolbeau

Micro I.D. Inc. CN
1230 Boul. Wallberg, Dolbeau, Que. G8L 1H2

Dorval

Microserv J.B.F.
369 Dorval Ave., Dorval, Que. H9S 3H6 (514)
631-4557

Drummondyvitie

Cosanco Informatique

104 Marchand, Drummondviile, Quebec, J2C 4M9
819)478-0181

Apple dealer, consultant, software deveioper.

Gatineau

Atlantique
Centre De L'Outaols, Gatineau, P.Q. J8T 6G3

Radlo Shack Comp. Dept.
1100 Maioney Blvd. W., Gatineau, Que. J8T 3P9

Granby

Brosseau Atellers
31 Evangeline, Granby, Quebec, J2G 6N4

Simco Inc. (ORDIN) )
322A Rue Principale, Granby, P.Q. J2G 2W4

Grand-Mere

Electro 3000
758 BE Ave., Grande-Mere, P.Q., GI9T 2H7

Greenfield Park

Addax Micro inc.

gae boul. Taschereau, Greenfield Park, P.Q., J4V
4

Compucentre ETI
827 Taschereau Blvd., Greenfield Park, Que.
JaV 2H9 (514)672-0020

MO

Authorized dealer of IBM, Texas Instruments,
Hewilett-Packard, Hyperion, Osborne and Ap-
ple. Speciallsts In communications, L.A.N. 3-D
Cad applicatlons, and offlce automation.

Radio Shack Computer Centre
377 Boul. Taschereau, Greenfield Pk., P.Q. J4V
2H7 (514) 465-0441

Hull

Deltranik

256 Boul. St. Joseph, Hull, Que. JBY 3X8
(819)777-3232

Computers: Corona PC, Printers: Mannesmann-
Tally, TTX Brother. Monitors: Amdec. Spec-
falize In micro-computer training, such as: Word
processing, Introduction to microcomputers,
LOGO, D-Base |1, Visc calc.

Lalond Elect.
173 boul. St. Joseph, Hull, Quebec, H8X 3X1

Radio Shack

425 boul. St-Joseph, Le Vlllage Place Cartier, Hull,
P.Q., JBY 3Z8 (819)776-4737

Radio Shack TRS-80 Models II, lil, 16, and colour
computers, Hardware and software plus related
peripheral equlpment.

Ordinateur 2000
146 Pl Du Portage #4, Hull, P.Q. J8X 2K3

Jollette

Le Centre De L’ord.
Logi-Ciel Inc. 346 Notre Dame, Loliette, P.Q. J6E
3H4

LaSalle

Cezar Elect.
7640 Newman, LaSalle, Quebec, H8N 1X8

F. & T. Assoclates
P.O. Box 513 LaSalle, Quebec, H8P 3J4

LaSarre

Informat R.G.M. inc.
315A Rue Princlpal, Bur. 1, La Sarre, Quebec, J9Z
1Z4

LaTuque

Centre Ordinateur

63 Iberville, La Tuque, Que. G9X 32Z5 (819)
523-3916

MO

Lachine

Centrai Micro System
350 Des Erables, Lachine, P.Q. H8S 2P9

Laval

Compucentre
Carrefour Laval, 3035 le Carrefour, Laval, P.Q.,
H7T 1C7

JJGS Micro
3184 boul. St. Martin W., Laval, P.Q., H7T 1A1

La Maison de L'Ord.
3195 boul. St. Martin W., Ctr. Commer 2000, Laval,
Quebec, H7T 1A3

Mambo Elect.
400 boul. Cartier, Laval, Quebec, H7N 2K7

Memorissime-inc,
3340 Eduard St.,

Laval,
(514)622-1390

Quebec H7P 2M7

Media-Tronique

3517 boul. Concorde, Laval, Que.
(514)661-2804

Columbia (I.B.M. compatible), Franklin Ace.
So tware, French iogo-and:Sprite logo.

H7E 2Ce

Montcalm Elect.
97 Boul. Des, Laval, P.Q. H7G 2T2

Radlo Shack Computer Centre
1970 Boul. St. Martin, Laval, P.Q. H7S 1M9 (514)
687-4454

Levis

Becterm Inc.

12 Trans Canada West, Levis, Que. G6V 4Z2
(418)837-5894

MO

Aztec Muiti-Micro, modems, plotters, Okidata,
Diablo, Qume,, Datasouth, Sharp PC1500-A
Sharp PC5000, Ti professional computer,
boards, hard disks, Interfaces, controllers.

Ormic Levis ETI/CN
104 Rte. Kennedy, Levls, Que, G6V 6C9 (418)
659-3858

Authorized! Apple, Commodore, Eagle, NEC,
Gimix, Epson, Centronics, Sharp. Complete
library, full software, supplies and Ormic disk-
ettes. Complete line of computer furniture.

Longueuil

Boucher Elect. Ctr.
1604 Ste-Helene, Longuevil, P.Q. J4K 3S7

Futur Byte

1295 Chambly,
(514)677-5264
Products: IBM - Dec - Apple - Commodore -

Longueull, Que. J4J 3X1

Hyperion - Televideo - Cromemco - Dec.
Printers: Epson - Centronics - Smith Corona
U.F.Q. Elect.

2665 Chamble Rd., Longuseull, Que., J4L 1M3
Montreal

Active Components ETI
5651 Ferrier St., Montreal, Que. H4P 1N1
(514)731-7441

MO CAT FREE

Compilete electronlc components and com-

puter products needs, Texas |nstruments, Mot-
orola, Falrchiid, General Instruments, Anadex
printers, Keytronics keyboards, Star Micronlcs
printers, Micro Professor computers, Tandon
drlves, AP products, AMP,; Ersin Multicore
Solder, Ungar, Weller, OK industrles, Vaco,
Xcelite.

Albacor Microsystems
101-38 Notre Dame West, Montreal, P.Q. H2Y 156

Alsy Inc.
1470 Peel St., 117, Montreal, Quebec H3A 1T1
(514)842-4818

Byte-Ryte
12255 St. Evariste, Montreal, Quebec H4J 2B8
(514)331-4946

Central Microsystems

1460 City Councillors / 350 d'Eserables / 50 St.
Charles, Montreal, P.Q., (514)849-7533 / 364-4980 /
694-8940

Apple, Lisa, and Columbia dealer.

Centre De Micro Sicl
870 Est Boul., Montreal, P.Q. H2L 1Y7

CESCO Electronics Ltd. ETI
4050 Jean Talon St. West, Montreal, Que, H4P
1W1 (514)735-5511

MO CAT FREE

Televideo, Texas Instruments printers and sys-
tems, Centronlics printers, 3M scotch diskettes,
Amdek monitors, software, connector cables,
Epson printers, Lobo drives, Novation modem.

Central Distributors, 1460 Councilior St., Mon-
treal, P.Q., H3A 2E5

Citybyte
4730 Queen Mary Rd., Unit 12, Montreal, Quebec
H3W 1W8 (514)341-3201

CNCS Ltee.
8375 Rue Bougainvlile, Montreal, P.Q., H4P 2G5

Compucentre
Galerie D’Anjou, Montreal, Quebec, H5A 1C4

Compucentre
P.O. Box 146 Place Bonaventure, Montreal, P.Q.,
H5A 1G1

Compucentre
Place Versalilles, Montreal, Que., HIN 1E9



Computeriand

4160 Ste. Catherine, Ouest, Montreai, P.Q. H3Z
2Y5 (514) 933-4949

Computeriand

2075 Unlversity Ave., Montreal, P.Q., H3A 2L1

(514)845-0131

Retaller of IBM, Apple, Digltat, Hyperlon and Com-
ci hardware and software. Compiete iine of
rpherals Including Epson, Okidata, C-ITOH,

nnesman Tally printers. Fuil Service centre on-
site.

Coronet Eiectronics

649A Notre Dame St. wW.,
M3C 1H8 (514)288-6731

MO CAT FREE

Apple “Clones”, peripherals, Disc-drives, moni-
tors, printers, etc. Semi and parts.

Montreal, Que.

Computer innovations

CN
La Bale Centre-vilie, Carre Phillips, Montreal, Que.
H3C 3Y5

Computer Innovations CN
977 Ste. Catherine St. O., Montreal, Que. H2L 2E8

Concept Audio Visuel
8355 Boul., St. Laurent, Montreal, P.Q. H2P 2M7

Contro! Microsystems Inc.
6390 Notre Dame St. West,
H4C 1V4 (514)933-1136
Commodore - OEM and Hewilett-Packard
deaters. Industrial computer control systems
using personal computers.

Montreai, Que.

Data Terminal Mart

3575 Parc. Ave., N0.4306, Montreal, Que. H2X
3P9 (518)288-1555

Texas Instruments, Digital, Kappro, Agile,
Software, modems, Okldata, Qume.

Diglcalc

5370 Cote Des Nelges, Montreal, P.Q. H3S 1Z5

DOS Ltd. ETI/CN .
491 Viger Ouest, Suite 103, Montreal, P.Q., H2Z
1G6 (514)879-1714

MO

Epson Products: printers, QX-10, HX-20 — Felix
computer.

D.0.S., Montreal Ltd.
1001 Lenoir Ste. 406, Montreal, P.Q., H4C 2Z6

E.P.L. Informatique
6885 Beublen Est., P.Q., HIM 3B2
(514)252-8094

Frankiin, Memo, Texas Instruments, Gemini, Ep-
son. Disk: 3M, Datalife, BASF. Stock Tab, etc.

Montreal,

Futur Byte

1189 Phillips Sq., Montreal, Que. H38 3C9
(514)861-2831

iBM, Dec, Apple, Commodore, Hyperion.
Printers: Epson, Centronics, Smith-Corona,
Nec. Cromemco, Sharp.

N ruTuR
BYTE

Centres de conseils
en ordinateurs

1189, Place Phillips, Montreal, QC
H3B 3C9 (514) 861-2831

Futur Byte

6846 Est. Jarry, Montreal, Que. H1P 1W3 (514)
327-3121

Products: IBM-Dec-Commodore-Hyperion
Printers: Epson-Centronics-Smith-Corona
Software.

Futur Byte
1178 Place Phillips - Sulte 104, Montreal PQ.

Futur Byte

489 Ptace Pnhiilips,
(514)861-2831
Products: IBM-Apple-Cromemco-Hyperlon-
Commodore-Dec. Perlpherals. Centronics-Ep-
sén-Smith-Corona printers-Qume-Nec printer.

ETt
Que.

Montreal, ‘Que. H3B 3C9

Heathkit Electronics & Computers Center
1400 Sauve West, No0.1508, Montreal,
H4N 1C5 (514)332-3666

MO CAT FREE

iBM Product Centre

1 Place Viile Marie, Unit 11301, Montreal, P.Q.,

H3B 3Y1 (514)874-7852

IBM Personal computers and selected software
and hardware for the family of iIBM Personai com-
puters. IBM typewriters and supplies.

IPL Informatique

111, Ave. Laurier O., Montreal, Que. H2T 2N6
(514)270-2092

MO

French and English books covering data pro-

cessing, word processing, computers. Soft-
ware, French and Engilsh.
‘innovations en Informatique ETIICN.

1080 Beaver Hall, Suite 730, Montreal, P.Q., H2Z
158 (514)866-6571 (2366)

Key Punch Service (KSR) Ltd.

1478 West St. Catherine St., Suite 201, Montreal,
P.Q., H3G 158 (514)937-6124

Micro computer dealer - Columbia data products
-Perlpharals, custom software: municipal taxation
- Accountants professional fee scheduie - generai
accounting package - insurance broker program
<hurch administration - finance.

La Place
2050 St. Laurent Boul, Montreal, P.Q. H2X 2T2

Les Systems Videotex
8571 Rue St. Denis, Montreal, P.Q. H2P 2H4

Maison Bit Inc.
5172 Ch. Queen Mary, Montreai, P.Q. H3W 1X5

Micro Age

1115 Sherbrooke West,
1H3 (514)845-1115

MO

ETI

Montreai, Que. H3A

i8M, Dec, Aitos, Frankiin. Software person-
naiized and packages. Educatlion : Lotus, Word-
star, Phase 1.

Mlcro R.G.S. Inc.
751 Carre Victoria, No. 405, Montreal, Quebec H2Y
2J3 (514)845-1534

MIP inc.
1460 Rue Mackay, Montreal, P.Q. H3G 2H7

Magic Touch TV Radio
5343 Ch. Queen Mary, Montreal, P.Q., H3X 1T9

Mlcroville
5800 Cavendish Blvd., Montreal, P.Q. H4W 2T5

Parmic Centre de Micro
1010 Ouest Rueherbro, Sherbrooke Rue, Montreal,
P.Q., H3A 2A7

Parmic
1010 Sherbrooke West, Montreal, P:Q., H3A 2RF7

Radlo Shack Computer Centre
2001 Rue Universite, Montreal, P.Q. H3A 2A8 (514)
849-2031

Radio Shack

1255 Guy, Montreal, P.Q., H3H 2K5 (514)931-4494,
932-4260

CAT FREE

TRS-80 hardware and peripherals and software.

Spirale Computers

1470 Peel St., No.117, Montreal,
1T1 (514)842-4818

MO CAT FREE

Importer and distributor of micro computers
and related accessorles,

Que. H3A

The Focus Centre
6584 Rue Sherbrooke West, Montreal, P.Q. H4B
1NS

Thomas Electrique
‘4169 boul. DeCarle, Montreal, P.Q., H4A 3J8

Tremicord inc.
4848 Saint Denis St., Montreal, Quebec H2J 2L6
(514)844-6712

Universal Computer Systems

A Division of COPAM Eiectronic
Industries Inc.
6955 Lacordaire Bivd.
Montreal, Quebec
HI1T 2K5
Tele: (514) 254-7810

Canadian Computer and Peripheral
Wholesalers
Dealer Inquiries Invited

William Mayers Assoc.
2050 Mansfield St., Montreal, P.Q. H3A 1Y9

Xerox Canada inc.

329, rue de la Commune ouest, Montreal, Quebec

H2Y 376 (514)288-2600

Xerox 820/2 computer, Osborne Personal Com-

Buter Xerox 16/8 & Xerox 1800 computers, Diablo
rinters, Hyperion products. Related peripherals.

Modems, monitors, software.

ZONE 2000 Inc.

5130 Boulevard Metropoiltalin Est.,
Que., H1S 2V7 (514)374-6222
Appie ile, 111, Lisa, Nestar, Nec information
Systems Inc., Nec-Advanced Personal Com-
puter, Televideo, software.

ETI
Montreai,

Polnte Claire

Compucentre

Fairview Shopping Centre, Pointe Claire, Quebec,
HI9R 1C3

Computer Innovations CN
Simpsons Centre D’'Ochats Fairview, 7555
Autoroute Trans-Canadienne, Pointe Clalre, Que.
HIR 1C3

Compu-Nord Inc.
61 Piace Frontenac, Polnte Claire, Quebec HOR
427 (514)842-4696

Informatique PC Ltd.
23 Vaiois Bay Ave., Pointe Claire, P.Q. H9R 4B4

Plerrefonds

Pierrefonds

Kidbits Computer Outlet Inc.
4763 Sources Bivd., Plerrefonds,
3C6 (514)684-7743

MO CAT FREE

Apple compatible and Atarl
software. Peripherats and
ucational dealer.

Que., H8Y

hardware and
accessories. Ed-

Quebec City

Computerland
888, rue St. Jean, Quebec, P.Q. G1R 5H6 (418)
524-5265
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Cesco Micro-Ordinateurs

909 Charest Ouest, Quebec City, Que. G1K
6W8 (418)687-4231

Depositaire des prodults: Apple, Televideo,
Centronics, Texas Instruments, Corvus, 3M.
Le mellleur a Quebec par la qualite de son
service.

=~ MICRO
ORDINATEURS

909, boul, Charest ouest,
Quebec
418-687-4231

Computerland

888 rue St. Jean, Quebec, Que. G1R 5H6 (418)
524-5265

FREE

BM, Compaq, DEC Digital,
Nelma.

Hyperion, Apple,

Compucentre
5401 boul. des Galeries, Les Gaieries, Quebec,
P.Q., G2K 1N4

Concept Audio Visuel
375 boul. Charest W., Quebec City, P.Q., GIN 2E7

Micro I-D inc. ETI/CN
3285 - 1st. Ave., Quebec City, Que. G1L 3R2
(418)622-0842

MO

Franklln Ace, Columbia, Televideo, Spectra-
video, TEO Tiger, Moniteurs, Logiclels, Im-

primantes, Librairie.
.(_@ﬂ

LE CEHTBE UU MICAD-DRCINATEUR

Franklin Ace
Columbia
Televideo
Spectravideo
Teo - Tiger
Moniteurs
Imprimantes
Logiciels
Librairie
Peripheriques

Quebec Dolbeau
418-622-0842 @ 418-276-7642

PME Ordinatiurs
1375 Charest Blvd., Quebec, Quebec GIN 2E7
(418)683-5140

Simco Inc.
900 Place D'Youville, Quebec, P.Q. G1R 3P7

Selectronic
600 Belevedere, Quebec, P.Q. GiS 3E5

Quebec Elect.
621 St. Jean St., Quebec, P.Q. H1R 1P7

Rimouski

J.L. Orninateur Ltee. CN
133 St-Germain Ouest, Rimouski, P.Q., G5L 4B6
(418)724-6800

MO CAT $1.50

Computers: Apple, Commodore, Dlgltal, Gescom
Sharp. Softwares: Edicief, gpldlsque, vitl
Soglclel. Monltor: Zenith, Amdek rinter; Epson,
$e|ntronlcs CAHTOH Electronlcslnc Accessorles:
alos.

Ormic Rimouski ETi/CN
133 St. Germain O., Rimouski, Que. G5L. 4B6
{418)724-6800

Authorized: Apple, Commodore, Eagie, NEC,
Gimix, Epson, Centronics, Sharp. Complete
iibrary, full software, supplies and Ormic disk-
ettes. Complete line of computer furniture,

Rouyn

Loglcon (Rourn) Ltee
32 Avenue Principale, P.Q. JOX 4N9

Rosemere

Radio Shack

315 boul. Labelle, Galeries des Mille
Rosemere, P.Q., J7TA 2A7 (514)437-1211
Radio Shack Tﬁs 80 Models |1, ill, 16, and colour
computers. Hardware and software plus related
peripheral equipment.

lies,

Sept lles

Services Informatiques de Sept-lies Inc.

461 Brochu, Sulte 202, Sept-lies, Que. G4R
2X1 (418)968-8910

Commodore and 3M dealers for computer pro-
ducts. Books on computing from beginners to
programmer. Software and games from various
sources.

Sherbrooke

Computeriand
2524 rue King Ouest, Sherbrooke, P.Q. J1J 2E8
B819) 564-1534

D.0.S. Sherbrooke
1578 Rue King Ouest, Sherbrooke, P.Q. J1J 2C3

Futur Byte

1576 King St. West, Sherbrooke, Que. J1J
2C3 (819)564-1202

Consulting, analysis, programming, supplles.
Authorized dealer for Apple, Commodore,
Televideo, Xerox plus various lines of perl-

pherals.

Les Systems Data Du Canton inc,

2341 King St, N., Sherbrooke, Que. J1J 2G5
{819)564-4448

Apple, Columbia,

Radio Shack

3050 boul. Portland, Carrefour de L'Estrie, Sher-
brooke, Quebec, J1K 1L1

visiontroniques Ltd.
218 Rue Alexandre, Sherbrooke, P.Q. J1H 457
St. Anne Des Mont

Dani-L'Ordinateur
ggﬂoute Du Parc, Ste. Anne Des Mont, P.Q., GOE
0

St. Bruno

Compucentre
162 boul. des Promenades, St. Bruno, P.Q., G3V
5K1

Micro-Mars Inc,
1364 Robervai St., St. Bruno, P.Q. J3V 5J2

Radio Shack
271 boul. Des Promenade, Les Promenades, St.
Bruno, P.Q., J3V 5K3

St. David

Micro-Contact Inc.
463 Route 132, St. David, P.Q., G6W 1H5

St. Foy

D.0.S.

3440 Quatre-Bourgeols, Ste. Foy, Que. G1W
4T3 (418)651-1882

MO

Also D.O.S. centers at Moncton, Montreal,
Sherbrooke. We are giso a bullder for the Fellx
Microcomputer.

Computeriand
2600 Boulevard Laurier, Ste. Foy, Q.B. G1V 2L1
(418) 659-6540

Ordinateurs IRISCU

2014 Boul. Charest Ouest, Suite 100, Ste. Foy
Que., GIN aN6 (418)681-0061

Commodore, Hewiett-Packard & Columbla
dealers.

Ormic Ste. Foy CN
999 de Bourgogne Ste. Foy, Que. G1W 4S6 (418)

659-3858

Authorized: Apple, Commodore, Eagle, NEC,
Gimix, Epson, Centronics, Sharp. Complete
library, full software, supplies and Ormic disket-

tes. Complete line of computer furniture.

Radio Shack Computer Céntre
2095 Charest Blvd. W., St. Foy, P.Q. G1N 4L8 (418)
683-2149

St. Georges de Beauce

SYSMiC ent

11197 2 ieme Ave., St. Georges. de Beauce, Que
G5Y 1V9(418)228-0005

MO

Micro-computer products, peripherals & access-
orjes, software, Cdn. General Electric computer
products, memorex, Visicorp, Centronics.
Authorized Apple dealer.

St. Hubert

Brosseau Atellers
3256 Grande Allee, St. Hubert, Que., J4T 2S5

St. Hyacinthe

Microtast Inc.

740 Casavant west Bivd., St. Hyacinthe, Que.
J2S 753 (514)773-1361

Everything for Commodore, Sharp Computers,
Senith data systems. Hardware, software, per-
Ipherals.

Salon De L'Elect.
2783 Rue Nichols, St. Hyacinthe, P.Q. J28 2X2

Simco Inc.

2040 Des Cascades West, St. Hyacinthe, P.Q., J2S
3J6 (514)773-7843

Apple dealer. Peripherais and software. Appie on-
ly at 3 stores. Other stores: 900 Lace D'Youvilie,
Daniel Gregoire, Ouites, P.Q., G1R 3P7
(418)692-4430 — 322A Prlnclpale Alain Lamothe,
Granby, P.Q., J2G 2W4 (514)378-2107.

St. Jean sur Richelleu

Info Service Electronique Inc.

224 Champlain, St. Jean-sur-Richelieu,
J3B 6V8 (514)347-3375

MO

Apple, GBC, Sharp, diskettes and accessories.
Malntenance, customized systems.

Que.

St. Jefome

Academie De L'Ordin
Carrefour Du Nord, 900 Biv. Grignon, St. Jerome,
P.Q. J7Z 357



Infovideo Inc.

291 LaBelle, St. Jerome, Que. J7Z SI2 (514)
431-1414

Apple computers, Texas Instruments, Televideo
systems, Epson, Comrex. Livres et Revues.

St. Laurent

asap Computer Products

6969 Trans Canada Hwy., Suite 114, St, Laur-
ent, Que. HAT 1Vv8 (514)337-2280

MO

Authorized dealers for: |BM Personal Compu-
ter, Hyperion. iBM compatible software and
hardware.

CompuDesign

3680 Cote Vertu, St. Laurent, Que. H4R 1P8
(514)335-2000

MO

Dealer of Appie, Apple compatibles, i8M com-
patibles, Epson printers, peripherals and soft-
ware for Apple and 1BM, computer supplies
and publications.

JMT Inc.
2400 Modugno St., St. Laurent, Quebec H4R 1W6
(514)337-6139

Hamliton Avnet
2670 Sabourin, St. Laurent, Quebec, H4S 1M2

Protec
725 Decalre Bivd., Unit 202, St. Laurent, Quebec
HA4L 3L4 (514)744-3363 )

Radio Shack C. Dept.
3205 Cote Vertu, PI. Vertu Shop, St. Laurent, P.Q.,
H4R 1Y8

Radio Shack Computer Centre
8092 8. Service Rd., St. Laurent, P.Q. H4S 1M5
(514) 337-2741

St. Laurent Micro Computers

824 Decarle Blvd., St. L.aurent, Que. HAL 3L9
(514)744-4956

Timex/Sinclalr, Franklin, Basls, Kaypro, Epson
printers.

Universal infor,
5990 Vanden Abelle, St. Laurent, Quebec, H4S 1R9

St. Leonard

Zone 2000 Inc.. CN |
5130 Boul. Metro E., St. Leonard, Qué. H1S 2V1

St. Ursule

Indusol Industrial
2050 Princlpale, Ste. Ursuie, Quebec, JOK 3M0

Thetford Mines

Lessard Eq de Bureau
238 Notre Dame Sud, Thetford Mines, P.Q., G6G
1J6

Ordinatel Inc. i

236 Notre Dame Sud, Thetford Mines, Que.
G6G 1J6 (418)338-2365 or 335-5172

Apple compatible, and Televldeo tine ‘of com-
puter and assoclate supplles.

Thetford Elect.
163-4th St. W., Thetford Mines, P.Q., G6G 5A3

Tracy

Pro-Micro
6870 Plaza Blvd., Tracy, Que. J3R 4L7 (514)
743-2825

Trols Rivieres

Futur Byte

1366 Boulevard des Recollets, Trols Rivieres,
Que. G8Z 4LS

Producti: 1BM-Commodore-Hyperion-Televidea
Dec. Printers: Epson-Centronics-Smith-Corona.
Software.

Ormic Trois Rivieres

1500 Notre Dame, Trols Rivieres, Que. G9A
4X5 (819)373-7020

Authorized: Apple, Commodore, Eagle, NEC,
Gimlx, Epson, Centronics, Sharp. Complete
library, full software, supplies and Ormic disk-
ettes. Complete line of computer furniture.

Radlo Shack

4375 boul. des Forges, Centre les Rivieres, Trois
Rivieres, P.Q., GBY 5N9 (819)379-3036

Radlo Shack TRS-80 Models I, Ili, 16, and coiour
computers. Hardware and software plus related
peripheral equipment.

Tracy

Pro Micro Enr.
6870 Plaza Blvd., Tracy, Quebec, J3R 4L7

Valleyfteld

Claude Gendron Elect.
173 Rue. Victorla, Valleyfleld, P.Q., J6T 1A8

Val D'Or

Centre D'informatique Abitibl Inc.
548-3rd Ave., Val D'Or, Quebec, J9T 1S4

Victoriaville

Co-Ordinateur 551 In.
g% boul. Bols-Frances Su., Victoriaville, P.Q., G6P

Ville D’Anjou

Compucentre (H.0.) .
9200 Claveau, Viile D’Anjou, P.Q., H1J 124
Head office is not an authorized dealer.

Compucentre (H.0.)
9001 Louls H. Lafontalne, Ville D’Anjou, P.Q., H1J

124,
Head Office is not an authorized dealer.

Ville LeMoyne

Gregoire Elect.
200 Rue Charron, Ville LeMoyne, P.Q., J4R 2K6

Westmount (Mtl.)

Computerland-

4160 Ste. Catherine O., Mtl, Que. H3Z 2YS5
(514)933-4208

FREE

18M, Compaq, DEC Digital, Hyperlon, Appie,
Nelma.

Bathurst

Bayco Business Products Ltd.

212 Main St., Bathurst, N.B. E2A 1A8 (506)
548-4558

MO .

Commodore and Oflvettl computers. Complete
sales, service and support for our products.

Dieppe (Moncton)

gatamaster
438 Paul St.,
855-2277

Dieppe, N.B. E1A 1Y1 (506)

Apple T.l., DY-4 micros and local area net-
works. Speclalize In business appilcations.
Software, Including proprietary software ac-
counting package.

Dieppe

Computerland
550 Paul St., Dleppe, N.B., E1A 5T5 (506)855-6696
Retaller of IbM, Apple, Digital, Hyperion & Com-
pa<1 hardware and software. Complete line of
ripherals Including Epson, Okidata, C-ITOH,
|tannasman Tally printers. Full service centre on.
site.

Fredericton

Datamaster

414 York St., Fredericton, N.B. E38 3P7 (506)
454-8953

Apple T.l.,, DY-4 milcros and local area net-
works. Speclallze In business applications.
Software, Including proprietary software ac-
counting package.

Interactive Computer Systems Ltd.
554 Queen St., Fredericton, N.B. E3B 3w4
(506)454-7691

MacDonald Ventures (Sof Tec) Ltd.

30 Maln St., Fredericton, N.B, E3A 188 (506)
472-1678

MO

BASF magnetic media distributor for the At-
lantlc provinces. Franklin Ace Computers.
Customlzed software. Suppites and access-
orles for all micro computers.

Radio Shack

148 Dundonald St., Fredericton, N.B., E3B 1W8
(506)454-0930

MO CAT FREE

Moncton

Computerland
550 Paul St., Dieppe, N.B. E1A 5T5 (506) 855-6696

D.C.T. Systems inc.

15 Archibald St.,, P.O. Box 832, Moncton, N.B,
E1C 8N6 (506)389-1222

Data consulting and timesharing (POP 11/34)
Xerox micro computer and software. Pear! soft-
ware, RDM Pascal data base, and micros per-
ipherals.

Interactive Computer Systems Ltd.

827 Main St., Moncton, N.B. E1C 1G1 (506)
389-3333

MO

Corona, Kaypro, Victor, Epson

Radio Shack Computer Centre

801 Main St., Moncton, N.B. E1C 1G1 (506)
854-2203

MO CAT FREE

TRS 80 computers and software. Printers,
peripherals and user items.

Saint John

Compucentre ETI
Brunswick Sq. Fashlon Centre, Salnt John,

N.B. E2L 4V1 (506)652-7580

MO

Commodore, Atari, Colecovision/Adam, Mattél,
Texas Instruments, Hewlett-Packard, Caslo,
Sharpe, Canon

Datamaster

156 Union St., Sailnt John,
(506)693-1132

Apple T.l.,, DY-4 micros and local area net-
works. Speclallze In busliness appilcations.
software, Including proprietary software ac-
counting package.

N.B., E2L 1A8

Radio Shack Computer

621 Fairville Blvd., Saint John, N.B. E2M 4X5
(506)674-1926

Complete line of TRS-80.
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NOVA SCOTIA

Dartmouth

Data Terminal Mart

800 Windmill Road, Dartmouth, N.S. B3L 2E2
(902)469-3782

DEC, Texas Instruments, Anderson-Jacobson,
Kaypro personal computers; Qume, DEC, Okl-
data, Texas Instruments printers, ADDS, DEC,
Qume video terminals; Anderson-Jacobson
modems.

Radio Shack Computer Centre CN
133 Wyse Rd., Dartmouth, N.S.,, B3A 4K9
(902)463-4910
MO CAT FREE
Greenwood

Innovatlve Systems Ltd.

P.O. Box 130 Greenwood, N.S.,
902)765-4222

Apple computers, peripherals and software for
Apple computers.

BOP 1NO

Halifax

Atlantis Microcomputer
1558 Argyle St., Halifax,
(902)422-3500

N.S. B3J 2B7

Basic Computer Sales

6100 Young St., Halifax, N.S. B3K 2A4 (902)
454-8344

MO CAT FREE

Texas Instruments T1-99/4A computers, peri-
pherals and software, Okidata microline print-
ers, Smith Corona and Panasonic. Hewlett-
Packard e+eculators and P.C.'s.Texas Instru-
ments calculators.

Computerland
6021 Young St., N.S.,, B3K 2A1
{902)454-8676

Retailer of IBM, Apple, Digital, Hyperion and Com-
paq hardware and sotware. Complete line of
peripherals including Epson, Okidata, C-ITOH,
Miannesman Tally printers. Full service centre on-
site.

Halifax,

Mensa Computer Systems

1867 Granvlile St., Halifax, N.S. B3J 1Y1 (902)
421-1127

MO

Lisa dealer carrylng Apple computer products.
Dealer for NEC computers.

Minlcomp Systems Ltd.

6174 Quinpool Road, Halifax, N.S., B3L 1A3
(902)421-7122

Full system Commodore dealer.

Unitron Computer Corp.,

20 Rockingstone Rd., Halifax, Nova Scotia, B3R
2C6 (902) 477-9391

Apple and IBM compatible Computers. One Year
Warranty. Complete line of interface cards and ac-
cessories including colour and amber monitors,
modems, printers, speach sythesizers, and voice
recognition. Dealer Enquiries Invited.

Xerox Canada Inc.

Mezzanine Floor, Bank of Commerce Bidg., 1809
Barrington St., Halifax, N.S. B3J 3K8 (902)425-6400
Xerox 820/2 computer, Osborne Personal Com-
puter, Xerox 16/8 & Xerox 1800 computers, Diablo
Printers, Hyperion products. Related peripherals.
Modems, monitors, software.

Kentville

Future World Computers Inc.
142 Aberdeen St, Kentville, N.S. B4N 4H8
(902)678-0101

Lunenburg

Bluenose Computer Shop

35 Falkland St., Lunenburg,
(902)634-8856

MO

CN
N.S. B0J 2CoO

Apple dealer.

New Minas
kobetek
systems
y " limited

1113 COMMERCIAL ST., NEW MINAS, N.S.
CANADA B4N 3E6 (902) 678-9800

MO CAT FREE

Commodore systems and Actrix portables.
Diitrlbdtor for Superclerk Integrated W/P,
data manager and accounting package; stat-
Istical package for Commodore, Coin con-
trols joysticks, Time Accountant for pro-
fessionals.

North Sydney

Lantz Electronics Ltd.

115 King St. P.O. Box 459, North Sydney, N.S.
B2A 3M5 (902)794-7273

MO

Commodore systems and consumer products.
Specialize in business systems and custom soft-
ware. Complete in-store service.

Timberlea

Micro Computer Atlantic

2777 St. Margrets Bay Rd., Timberlea, Hfx.
B3L 4J3 (902)876-2920

MO

Jemini multiuser business system computers
(Turbodos), Qume video terminals, Seagate
hard disks, Okidata printers, Transtar daisy-
wheel printers, Elephant Memory Systems
diskettes, Hayes modems.

Truro

Kelly’s Electronic World

914 & 918 Prince St., Truro, N.S. B2N 1HS
(902)895-6674

MO

Yould's Limited

564 Prince St., P.O. Box 1319, Truro, N.S., B2N §N2
902)893-9481

Hxallfax — 3600 Kempt Road, Halifax, N.S., B3K

4X8

MO CAT FREE

Victor 9000, Franklin Ace, Texas Instruments.
Sales, service, leasing.

PRINCE EDWARD ISLAND

Charlottetown

Jeta Systems Ltd.
33 Belmont St., Box 2857, Charlottetown, P.E.I.,
C1A 8C4

Megabyte ETI/CN
167 Queen Street, Charlottetown, P.E.l. C1A 4B4

Radio Shack C. Dept.
96 Queen St., Charlottetown,
Island, C1A 4B1

Summerside

R.T. Holman Lid.
250 Water St., Summerside, P.E.l, CIN 1B7
%2)436-2222

Prince Edward

Branch stores: R.J. Holman Ltd., Confederation
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