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EXCELTRONIX

TORONTO HAMILTON OTTAWA
319 College 72 James St. N. 217 Bank
Some prices will go up October, 30th, 1984 1(416)921-8941 1(416)522-4124 1(613)230-9000
gemir;i 10X Peripherais 3” pDrive for your Apple
to be released soon at an
|ntgrfpacg compatuble ’or vour Apple %nSeI?e?/:b?e low price!

® 1 year warrant 120 Day Warranty
° CéA Approvedy 5435-00 16KRAMCard .........covnevnne. $54.95

ZBOICANH! . y = ob b et

5 Monitors Grn $s59

(Brand new open frame from Electrohome)

KEPCO Heavy Duty
Switching Power Supply

Parallel Printer Card

............ $65.00
80 x 24 Video with soft switch card . . $84.00
128K Card - 64K of RAM

128K Card - 128K of RAM
EPROM Programmer (with software) . $69.00] which plugs right into your machine
(programs 2716, 2732, 2764)

systems

APPIENC LR §oa R T e g $1549
Apple Macintoshfrom............. $3195

$117.00| 10 Meg Hard Disk

,,,,,,,,, s185.00| Drive & controller $1498

(90 watts max.) SENalCandymab e mxes Kens +# 06 s $79.00 =
115V or 220V provision fiiter and fuse MEABMCAR] o2 i cbusderedisys $199.00 SVSTEM ® MATE
on board, provides you with +5, e Sl
+12, -12, gives you enough power Disk Drives PREVENT DOWNTIME, vour aseie

to handle your system plus several
drives with 3.8A on +12

Ideal for hard disk drives 549.00

Packaged Power Supply
with Fan
and hydro approved, 175 Watts

Only $149.00
-Provides +5, +12, -12 (Optional -5V)

Power Supply to Match

for your Apple $2as5
1 Year Warranty Special price
Buy TWO or More
Maxiswitch Keyboard o o mose
1IBM Compatibie Only $159 oo s mumn oo <0y

Cherry Keyboard
ABS Case keyboard & numeric keypad . . . .. 5;39 THOUSANDS SOLD*

.......... $239 |BENEFITS:

""""""""" 69 MADE N CANADA BY:
Case, Numeric Keyboard & Supply ....... §199 | CANADIAN COMPUTER DESIGNERS

LOST DATA, CIRCUIT e¢gs.00
DAMAGE, SERVICING. =

@ Ebmnates danperous vollage trarsients_even those
guersted by LIGHTNING S Recioed

OComputer. moricr, prinier are 8l conroled by
ONE LIGHTED fiont  switch,

$169

Peripherals for your IBM or IBM Compatible computer
our Peripheral Cards carry a 120 Day Warranty

Floppy Controlier Card

With serial port built-in and provision forrealtimeclock. .................. $189
Floppy controlier Card
With serial port and real time clock and clock software .. ......... {86 % ¥ $219

Peripheral Board
With 2 serial ports, 1 parallel port, 1 game port {(provision for optional real time
clock) $1869. With all above optlons including the real timeclock .......... $199
Colour Video Board
512 Memory Board with64K of RAM . .
512 Memory with 128K . ... ........
512 Memory with 256K . .............
512 Loaded Memory with 512K
Expansion Board
includes serial port, paraliel port, game port, up to 256K of RAM and a real time
clock, all of the above with 64K of RAM

Brand new from Shugart SA455

D.S.D.D.

Disk Drive slimline, ideal for IBM or compatible computer ... ............ $249
6809 Board asdescribed in May '84 Cataloguewith48K ........... ......... $389
EPROM Programmer + Software (programs 2716, 2732, 2764, 27128)
with ordinary sockets . ............. $99 With twoZIF Sockets ,......... s1a9

Extension Board & Cable with two sockets {this card allows you to be able to have the
ZIF sockets beside your computer for easy access.
Paralllel Card &GAaMOIPOIY . .. . uersveeepsmr o mrs sme s oS o e o 55 s e $49
NEW — soon to be released
512 Bubble Memory Card

At a knockout low price! 300/1200 baud auto dial/ answer, direct connect modem,
newest technology, price so low that you'll be sorry if you don't wait for it.

VI 2B KITE S DTt o1 v N o e ot e 625 Multiflex 280A Starter Kit
WItI20BKE L S b ¥ e S Bf T gose tea Asdescribed in May "84 Catalogue pg. 16. . ......o.coooviiiiiinoiiiin.ns $289
Monitors Memories 82500, celliian e s hih Lue aclt s f d v ud s e ue o
Zenith 122 Amber 127 FIETENRS i dde i hag el ] 8255A-5Intel . ........
Zenith 123 Green 12" . . ... IRy T3 i ok 2 o ARy ggfzﬁ ?‘“e’ brand. ..
4164 T1 150 NS (ideal for IBM Compatibles). . ntel..........
P"ﬂtefs QM8 T 8284 Siemens
Gemini 10X - CSA approved with one year BI16150 NS - . . o oo v oo B2BB o s AL ot T B e el b o
warranty'....A .............................. $379 GRIE P sy ™ R v iy o | (il Delay Line 100 nano sec .. -
Panasonic Printers now available at a bargain price. T GIRE0 NS R Rt e R r kT Z80A CPU
TTX(Daisy Wheel) Letterquality ............... 5 2716450 NS . . oo oo 6502CPU . ...
ERRRTXIERC . ;. v o gk Wiho's g il Wi T s e $1069 2732450NS . ..t (5. GO Sl Py R Y A i
Diskettes 2764300 NS .. ..o !
Zenith 133 monitor RGB colour .
CDC,$.5.0.0.10dIsksfor. .................. ge.as | SHIZBIMNE - oo trihi i e s Gemini 15X Printer .. .........
Acutrack $.S.D.D. 10 disks w. plastic case . . . .. $26.00 OMNCC OS] gy F B e L St e T heIBASIC BEEt e it S e
Verbatim $.8.D.D. 10 disks for ............... $32.95 g‘o‘g‘; XTALS) i g 40 31 b e rtans 343 S womier The Loaded Best. . ......................
PODer 00 sheets. .. .. ve . creancssoaianeas $9.95 Errey ST (e ey e el =y The ExecutiveBest......................
8253A-5 NEC IBM Is a registered trademark of
We have a huge selection of parts, check out our | 8259Alntel ....................... International Business Machines Apple
May '84 catalogue. Here are a few examples: ggg?ﬁg‘m """"""""""""""""" Is o registered trademark of Appie Canada
N WK = S8 AP L e A e e After 7 days No Refund, No Exchange.

prices! (316) 921-8941, 319 College St., Toronto, Ontario

] m Exceltronix Computer Division Computers at unbeatable
CHARGEX

No returns or exchanges atter 7 days. 15°: restocking charge Msr ’52

]
EXCEL ar"’x Prices may change without notification
Telex 065-24218 1-800-268-3798 — Order line only
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SURPLUSTRONICS

we will not be vndersoild

GIVE AWAY PRICES!!
DUE TO GREAT RESPONSE

(416) 960-1350

SUPER SALE CONTINUES TILL END OF OCTOBER.

consiae’
‘ourse“' We must clear out a large inventory of merchandise before our{Sept—30—4984y-Fiscal year
o winne end. Therefore we urge you to take advantage of this one time sale. Prices are so low that we bolv"
\¢ V:‘o' doubt you can build it cheaper yourself. "’s,g
puy Due to the popular demand of our customers, we will now give you a choice between buying ”
goods with a 120-day warranty, or you can buy the same quality goods without warranties as
“0"‘ final sale, and SAVE MONEY! If any of the goods without warranty fail, we will be glad to fix

them for you, but at your cost.

All goods listed on this page are manufactured using only prime, high quality components and PC Boards, all PC
Board products are wave soldered, ultrasonically cleaned, and finished goods are thoroughly tested.

ALL PRICES ON THIS PAGE ARE FINAL SALE PRICES! NO WARRANTY

Should you wish to have a 120 day warranty, all you have to do is ask, and pay a bit more; it is available for almost everything we

advertise here.

Peripherals for Applem Assembled &
fully tested FINAL SALE!

Peripherals for iIBMm or compatibles
Assemblied & fully tested FINAL SALE!

Optional real time clock
and software ........... $29.00

16K RAMcard . .. .. $49.95 touch tone or pulse dial ® com- Note: Read the above
ZBOACard ............. $47.00 patible with MODEM sold by our definitation of final sale.
80 x 24 card (with built-in soft competitors for over $220.

SWILC ) S e b $73.95
Parallel printercard . . ... $49.95 OURPRICE ....... $169.00 Colour Video board

128K card with 64K RAM $109.00
128K card with 128K RAM$169.00
EPROM Programmer

(withsoftware). ... . ... $65.95
Serialcard ............. $59.00
Floppy controller (controls 2-5% "

SS/SD floppies ....... $a4.95
8" Floppy controller . . ..$109.00
6 MHz Z80 with 64K RAM

onboard............ $139.95
PrototypingCard . ....... $15.00
MODEM $169.00

Apple /I & lle compatible ®
Full/half duplex autodial/answer ®

If someone can sell it cheaper to
you, buy it!

Apple Compatible disk drives (bas-
ed on the Shugart SA390 disk drive

mechanism ............. $229.
Case & Numeric

KEYDOaT0 i s e s s $129.
Power Supply (6502)

(Hydro approved) ... ... .$69.
SPECIAL — Apple Compatible
power supply (defective) fix it
YOUTSEIf §ae s Wl st v 4 $29.95

SYSTEMS:

FAMOUS KEYBOARD WITH 6502

SYSTEM

$499.00

Keyboard with numeric keypad includes ABS case, great
power supply, 64K of RAM, floppy controller, 80 x 24 video
board with a builtin softswitch (comes with blank EPROMS
and no proprietory software). Fully tested and professionally

assembled

CompositorRGB. . . .. .. $179.00

Floppy controlier

(Handles up to 4-5%" DS/DD IBM
compatible disk drives)

Provision for clock & serial port
(not included) $139.95

Floppy controller as des-
cribed above with RS232 Inter-
face ........ciiiinn.s $159.95

Floppy controller (as des.
cribed above) with RS232 & real
timeclock ............ $189.95

EPROM programmer

Normal sockets......... $79.95
2ZIFsockets........... $99.95
(Programs EPROMS from 2716 thru
to 27128 software included.

Parallel port & game port
card, sl seehisdlcy $69.95
Peripheralcard . ....... $149.00
Includes 2 serial ports, 1 parallel
port, game port (optional real time
clock).

Loaded peripheral card
with all (serial ports, parallel port,
game port) on-board & real time
clock software ........ $176.00

512 Memory board with:

64K RAM on board . . . .. $179.00
256K RAM onboard ....$365.00
512K RAM on board . ...%$599.00

256K RAM card with only 64K
of RAM on board, parallel port,
serial port, game port, and optional
realtimeclock ........ $189.00

1BM compatibie disk drives
(brand new fresh from factory)
SA455 Shugart 40 Track DSDD
Slimline (we ordered 10,000 from
Shugart, that is why we pass the
savingstoyou! ........ $239.95

1IBM compuatibie keyboards
(brand new) Maxiswitch (IBM com-
patible) Extra Sepcial . . . $149.00

Cherry IBM compatible
Keyboard Super Special $159.00

High quality cases for your
8080 $59.00

IBM is a registered Trade Mark of IBM Canada
Apple is a reglstered Trade Mark of Apple

Packaged in 8088 case with provision for two SA390 disk drives. Includes: 64K RAM, 80 x 24 video with softswitch, floppy con-
troller, powerful (30 W mx) power supply {enough power to handle up to four drives), along with a built-in fan for ventilation of

system, serial to parallel keyboard adaptor, and Maxiswitch keyboard.

ponN’7 ALL THIS FOR ONLY $699.00
mIsS Above system with one drive $899.00

8088 Systems

Attractive case, power supply, fan and provision for 256K 8088 Board with 64K (fully tested).
One blank 2764 (No proprietory software included). Maxiswitch or Cherry keyboard.

All this for an Unthinkable Price of $949.00

Panasonic Printers SPECIAL $379.00

After 7 days no refund, no exchange! *Price subject to change

Telex No.
065-24218

Mail Orders add $5.00 minimum for shipping &
handling. Ontario residents add 7% P.S.T. Visa,
Mastercard and American Express cards ac-
cepted: send card number, expiry data, name of
bank and signature. Send certitied cheque or
money order, do not send cash.

Surplustronics, 310 College Street, Toronto, Ontario, M5T 1S3

Circle No. 27 on Reader Service Card
More lines to serve you better

(416) 960-1350




ETI Special Reader Offer

A Second Chance at Those
Amazing 50%-80% Savings on
ZX81/TS1000 Products!

Due to the fantastic response to our re-
cent offer for support products for the
ZX81 and TS1000, ET! is once again offer-
ing to its readers the chance to cashin on
some great savings. We've added some
exciting hardware and software packages
to this offer and we're sure that ETI
readers will not want to miss this chance
to load up their ZX81’s and TS1000’s at
LOW, LOW prices.

if you want to take advantage of
these great prices, and we're sure you do,

FORTH

Programming language

FORTH is an inter-active compiled
language with the simplicity of BASIC
at ten times the speed. ZX FORTH is a
full implementation, with 250 com-
mands. It works on 16-bit numbers, has
some 32 bit routines, includes a

60-page user/programmer manual.

MANAGEMENT

VU-CALC. Financial Spreadsheet.
Turns ZX81 into a powerful tool to
generate and calculate large tables for
budgets, financial analyses and pro-
jections.

VU-FILE. Data Storage and Filing
System. Ideal for name/address files,
lists, catalogue of items, etc. You can

OME & BUSINESS

Regular
$39.95

$14.95

1984.

we must receive your order by Nov. 9th,

BONUS! WITH EVERY ORDER OF $100
OR MORE, WE'LL THROW IN THREE
CASSETTES OF OUR CHOICE!

enter, list, search and print records.

et $14.95

128K Expansion System

This is your chance to really make it big with your ZX81/TS1000. Expand your system
up to 128K with this package which includes the following four modules:

Persona interface device
Minimap memory mapping module
Two (2) 64K RAM packs

The suggested retail price of this amazing package is $560.00, but we’re letting it go
at this Special Offer Price of $249.00. Wait, that's not all! Additional memory can be
added up to a maximum of 1 MEGABYTE — in increments of 64K for $99.95 or 16K for
$39.95. Remember, this is a limited time offer that will not be repeated again. If you
would like more information on this particular package, please send a stamped/self-
addressed envelope to the address below.

BASIC
LEARNING COURSE

with 2 software cassettes. Complete
comprehensive learning guide and
reference text. Covers every command
and function. Actual programme
samples are provided in text and on ac-
companying tapes. Supplied in a 3 -
ring vinyl binder.

$39.95 $19.95

PROFESSIONAL
KEYBOARD & CASE

Adds full space bar and touch
typing convenience for word-
processing and other applica-
tions. ZX81 fits inside case.
Keys rated 20 million cycles.

$69.95

Regular
$144.95

Top 2 Software
Games for the Z2X81

Pubiished by Sinclair, these
bestsellers have a sug-
gested retail price of $19.95
each. The Special Offer
Price? Both for an in-
credibly low price of $9.95!
Don’t wait 'till it's too late,
order Now!

64K RAM

Programs for
the ZX81

Here’s your last chance to pick up a great book

Send to: ZX81/TS1000 Offer, Moorshead Publications,

25 Overlea Boulevard, Suite 601

Toronto, Ontario, M4H 1B1
Please send me the following. | enclose payment (cheque or
money order) made out to Moorshead Publications.

#1ZXForthat$14985 ... .. .. ... ... ... ............

#2 Home and Business Management
Softwareat$14.95 .. ................ ... ...

# 3 128K Expansion System at $249.00
# 4 Basic LearningCourse at$1995 ... ... ... . ... ..
# 5 Professional Keyboard and Case at $69.95 .........
#6 Top 2 Software Games for the ZX81at $9.95 ........
#764KRAM Packat$6995 .. ... ... . ... ... .......
#8 30 Programs for theZX81at$895 ................
#9 Software Surprise Assortment at $14.95

= =L
|
]
|

Sub-Total
Ontario Residents add 7%
Shipping. $1.50 1st item, $1.00 for each extra

containing 30 programs for the ZX81. This book
usually selts for $16.95, but a 50% saving gets it
to you for a LOW $8.95.

The ICs alone are worth more than

Total

ware programs, our choice. We guarantee a
selection of excellent quality games, applica-

Regular tions, and utility software, plus a vinyl cassette
$69 95 holder for 2 tapes. The retail value of this sur-
$159.95 [ prise package will be at least $80.00 — it's

yours at an 80% savings at $14.95!

4—OCTOBER—1984—ETI

; Name

the cost of this complete cased .

64K memory expansion (8 x MK Software Surprise Address

4564). Plugs in directly to ZX81 or Assortment i i
TS1000. Expands the Z80A CPU to i v
its addressable maximum. ig Savings!!! You'll get a minimum of 5 soft- Postal Code

Items are ex-stock, but please aliow reasonable time

for delivery

Offer expires November 9, 1984
Please use this coupon or a photocopy to place your order
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Digital DC Clamp-on
Ammeter

Pacer Industries, manufacturer of
electronic test and measuring in-
struments, announces a new addi-
tion to its line of clamp-on am-
meters - the Model DC801.

The instrument features a 100
amp range with 0.1 amp resolution
and a 400 and 800 amp range with
1 amp resolution. It is overrange
protected to 5000 amps DC and
has larger, easier to read LED's.
Accuracy is 1-1/2/ of reading %
1/2 amp. There is no need to break
the circuit. The unit is battery
operated and is available with an
optional Ni-cad rechargeable bat-
tery package. For further informa-
tion contact: Customer Service,
Pacer Industries, Inc., 1450 First
Avenue, Chippewa Falls, WI
54729, 715/723-1141, Telex
260391.

Circle No. 46 on Réader Service Card.

Tired of fiddling and fooling to set
record levels on your cassette
deck? Sony now has a computeris-
ed cassette, the TC-FX705 (what-
ever happened to names?). Audio
levels are set and displayed in 1 dB
steps; a memory permits the user
to set five different parameters;
suggested retail is $549.95.

PACER
DC AMMETER

for your information

The Radio Shack Model 100 por-
table computer has been very
popular because of its large
number of features, but it has a
small LCD screen and cassette-
only data storage. To solve the
problem, Radio Shack has a
disk/video interface, model
26-3806. It adds a 40/80 column
video output and a single 134K
floppy disk; a second drive can be
added. The required disk control
software is internal to the inter-
face. At Radio Shack computer
dealers.

Switches

If you’re looking for sealed swit-
ches, limit switches, or low-profile
miniature switches, the Burgess
Switch Company has a wide range
available, and free copies of data
sheets are available. Contact them
at 4800 Sheppard Avenue East,
Scarborough, Ont. M1S 4NS5 (416)
299-0852.

In answer to inquiries about
the C&K line of switches, the
Canadian representatives are
Avotronics Inc., 230 Don Parker
Raod, Unit #2, Markham, Ont.
L3R 2P7, (416) 475-2024, and also
Line Electronics, 1503 Dover
Court Road, Vancouver, BC.,
V7K 1K6, (604) 922-5315.

Circle No. 52 on Reader Service Card.

continued on page 58

DANA’S COMPUTER DISCOUNT

Super 5 CP-80 Printer: 80 cps, 640
dotsl/linel/sec; feed time approx. 200 msec @

4.23 mm; up to 142 col. {compressed print) $36995
and much, much more.

Parallel 1/F, wicable $51.00 with purchase of

printer. 90 day warranty.

tace and direct RGB
® 12 expansion slots

days on other products.

® Laser slimline 5% FD55B disk drive

® Attractlve sturdy metal case

® Heavy duty power supply with built-in
tan

® Detachable low profile keyboard
® Colour video board with video Inter-

® Includes disk drive and controller card
One year warranty on disk drive and 90

Now Now
Available In Canada e Highest Quality - Lowest Prices % Available In Canada
»—:.:,:-.:.:.:2 IBM Compatible PC IBM PC Peripherals
j ® 128K RAM Disk Drive controlier

ColourVideoCard .............
Multicard —64K. . .............
Clock /O serial & par-ports
Keyboard a4 'abw®y 0. . - -
TEAC 55F (Quad)
Joystick . .
Casemm il e s cevai - - - 2 AL

G =

PM120A by SYNCO: 1/p sig. 1.0 - 2.0 Vp-p

comp. video; Scanning frequ: Hor. 15625 Hz $1 2995
-15750 Hz, Vert. 50 Hz, 60 Hz; Power Comp: 28

W AC. 90 day warranty. (Amber $139%)
WHILE STOCK LASTS

MICROSCIENCE WINCHESTER DRIVE:
1BM and IBM compatible; 10 MByte inter-
nal type drive, including I/F card, fully
documented. One year warranty. $1 3999

COMPUTER: 64K RAM; 8 expansion slots;
6502 micro processor; Apple Il compatible, $49900
numerical keyboard. 90 day warranty.

For our U.S. Readers:
P.O. Box 15485, Santa Ana, Calif. 92705
Call: 1-714-953-9105

TEAC FD55A
Half Height Apple Il

Slim

——

Add $5.00 for shipping charges. We accept VISA, Mastercard, money orders and certified che-
See our ad in BYTES for U.S. Prices que. Cheques require bank clearance. All subject to availability, acceptance and verification.

compatible, Slim-
Line, 40 Trac
wipatch, S8, 163K
4
_," time 6 msec. One
A year warranty.
only  §254%
P.O. Box 6295, Station ‘C’
Edmonton, Alberta, Canada T5B 4Ké
* Group Discounts Available »

capacity access
[ DANA’S COMPUTER DISCOUNT L

capability,
Year Warranty.

TEAC FD55B

Line, - 40 Trac

DSDD. One

$259¢°

Apple Peripherals
EPROMWriter. . ................
IMeger . ... ..
Disk Drive controller ............
Parallel printer wicable .. ........
80-Column{Box24)..............
Serial (Comm.)

Diskettes {10/package) ..
Joystick (Il & E)

Call for prices on other cards!

Shugart SA-390 for Apple and Apple com-
patibles. 40 Tracks 163 KBytes
Access time 14 msec.

Controller $46.00 with purchase of TEAC
FD55A or Shugart SA-390 on|y

One Year Warranty
$249°°

64K RAM Kit 4164-150ns, 9 Memory Chips

$64.00 or $7.50 each

Rrackets $9.95 Y Connector $14.95

MODEM il for Apple
Auto Dial, Auto Answer. 300 baud, Direct

iz $149.95

TO ORDER CALL: 403-429-4718
Prices may change without notice.

All Sales Final

Orders normally shipped within 48 hours,

6—OCTOBER—1984—ETI
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High performance scopes
at low budget prices.

v-1070 33,195

Readout Oscilloscope
® 100 MHz Quad Trace

v-1100 33,650

Readout Oscilloscope
¢ 100 MHz Quad Trace

POTITN A, &

Delayed Sweep Delayed Sweep
¢ Digital Readout * Digital Readout (on CRT)
(on CRT) ¢ Integral D.V.M. or

Cursor Measurements
* DB or % Readings of Time
or Voltage

| B

v-089 52,437 v.09951,478  v-20051,078 v50031,995  v.13452,437
Vector Scope Waveform Monitor 20 MHz Dual Trace 50 MHz Dual Trace 10 MHz Dual Trace
Delayed Sweep Storage Scope

v-203F $1,033 v-353F 31,357 v-650F 31,625 v-1050F $2,643

20 MHz Dual Trace 35 MHz Dual Trace 60 MHz Dual Trace 100 MHz
Delayed Sweep Delayed Sweep Delayed Sweep
Basic 20 MHz Oscilloscopes 20 & 40 MHz Oscilloscopes Including

DC oftset and alternate magnify

—_ e—r—— " B
v-211 $71500 v-212 $82()00 v-222 $96800 v-42251,300
20 MHz Single Trace 20 MHz Dual Trace 20 MHz Dual Trace 40 MHz 13ual Trace
] ] ] ( )
Hitachi Denshi, Ltd. (Canada
Head Office: Ottawa Office: Eastern Office: Western Office:
65 Melford Drive 424 Queen Street 8096 Route Trans Canadienne 3433 — 12th Street N.E.
Scarborough, Ontario M1B 2G6  Ottawa, Ontario K1R 5A7 St. Laurent, P.Q. H4S 1M5 Calgary, Alberta T2E 6S6
Tel: (416) 299-5900 Tel: (613) 232-5114 Tel: (514) 332-6687 Tel: (403) 276-8508
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THE advent of the telephone answering
machine has progressed through three
distinct stages. Initially some twenty years
ago, devices were built which answered
the phone and played a pre-recorded
message. The second stage was passed
when these machines automatically
recorded a telephone call, with the third
evolutionary stage being the ability to dial
up one’s own answering machine and via
a beeper retrieve messages that had been
recorded.

Most recently, the Command Com-
munications Inc. company in Denver,
Colorado, has taken the process the final
logical step, whereby not only can one dial
up one’s own machine to retrieve
messages, but via their ASAP Locator,
the machine will hunt you down and let
you know that a message has been receiv-
ed. This can be done either through diall-

Electronics In Action

An intelligent telephone answerer, a stereo remote control,
and a new computer light pen.

by Roger Allan

ing a telephone number where you can be
reached, or by dialling into a paging
device which will locate you via radio.
The ASAP can be programmed with
up to four telephone numbers totalling a
maximum of 50 digits, including one or
two specialized entries which tell the
machine what to do. Upon receipt of a
message by one’s answering machine, the
ASAP will then automatically telephone
the first of the pre-programmed numbers.
If the device succeeds in reaching you, it
will sound a distinctive beeping noise; a
response from your own beeper will then
retrieve the message from the answering
machine. Should the ASAP fail to reach
you at the first of the pre-recorded
numbers, it will wait for four minutes and
then try the second number, and so on.
Should it fail to reach you at any of the
numbers, it will go back to the first, and

Retail Stock

While quantities last!

o —

Reduction

start all over.

One of the novel features of this
device is its ability to tap into commercial
paging systems whether tone, voice or
digitally operated. Customarily, to utilize
a commercial paging system one first dials
their number, waits for a beep, and then
dials more numbers specific to your in-
dividual pager. The ASAP is capable of
undertaking such a process using the
asterisk key; this commands it to wait for
the paging company’s beep before pro-
ceeding with the second portion of the
telephone address.

A second novel feature is its ability to
dial out from behind a switchboard.
Customarily, if there are large numbers of
telephone extensions connected to a single
telephone address, such as is found at
most companies, one must dial an 8 ora 9
to reach an outside line. The ASAP has a
control function which permits it to dial
the 8 or 9 and then commence to dial out
the remainder of the number.

And as for the future, fifth genera-
tion answering machines? Well, I suppose
one could design a system that would
receive the message, make a hard copy of
it, pass it on to a robot and have it

B.T.W. Electronic Parts

MICRO INSTRUCTIONAL: Complete audio cassette
training for microcomputers and related software.
50% OFF SUGGESTED RETAIL

MODE ELECTRONICS: Plugs, jacks, adaptors, swit-
ches and more small parts.
50% OFF SUGGESTED RETAIL

EDUKIT EDUCATIONAL: Strobe Light Kit, Colour
Organ, Digital Designer, etc.
25% OFF SUGGESTED RETAIL

SAMS BOOKS: Large selection of books in stock.
30% OFF SUGGESTED RETAIL

INTEGRATED PLASTICS: Drawers and boxes of
various sizes.

35% OFF SUGGESTED RETAIL

ETI & COMPUTING NOW! MAGAZINES
35% OFF SUGGESTED RETAIL

OK TOOL: Wire wrap tools and accessories.
25% OFF SUGGESTED RETAIL

GLOBAL SPECIALTIES: Breadboards and ac-
cessories.

25% OFF SUGGESTED RETAIL

1542 WARDEN AVENUE - SCARBOROUGH, ONTARIO M1R 2S8 - {416) 441-1733

Circle No. 31 on Reader Service Card.

physically chase you down the street car-
rying the message in a forked stick. But
that lies in the future.

AR Stereo Remote Control

Similarly to the ASAP, control of televi-
sion devices has passed through a number
of stages. There was the standard
get-up-and-twiddle-the-dials, followed
by remote control via a cable, and more
recently remote infra-red devices.
Teledyne Acoustic Research has carried




this process another logical step: infra-red
control of one’s stereo system.

Known as the AR SRC, this device
controls some 15 functions from
anywhere in a normal sized room via a
wireless remote infra-red handset. Con-
taining a 8-bit custom programmed
microprocessor, the functions include
system. on/off, volume control, balance
control, -20 dB mute, source switching
via remote tape monitor, left vs right
speaker comparisons and sleep timer.

Based on increasingly commonplace
digital technology, this device also con-
tains an External Processor Loop which
can be used for any line level accessory.
For example, the EPL circuit can be used
to remotely switch devices such as an
equalizer, video disc player, com-
pressor/expander, electronic subwoofer,
tape deck or some variety of noise reduc-
tion device.

The device: features ease of use: you
don’t have to get out of your chair to turn
down the stereo when the phone rings, for
instance, and correct placement of one’s
stereo elements is easier, particularly the
placement of the speakers. In other
words, as the signal processors may be
switched in and out of the audio circuit,
one is able to obtain instant comparisons
for adjusting equalizers, time delays, and
dynamic range expanders all from the
listening position. No more having to bob
back and forth to the equipment adjusting
here and fiddling there.

The Sleep Timer function is fairly
straightforward, albeit operated via in-
fra-red. Its activation will turn off the
stereo after 30 minutes, which is nice if

you like a little music while dropping off
to sleep, and prefer good quality sound
from yourstereo system rather than the
‘tinny’ noise from clock radios,customari-
ly the only means of sleep timing
available.

Gibson Light Pen

Military radar in the 1950s required the
development of light pens for the accurate
plotting of aircraft. Since then the light
pen has been used in industrial applica-
tions such as videotape editing where the
pen is used to mark on film areas to be
cropped or cut out.

More recently, graphics, particularly

computer graphics, have become increas-
ingly important in many areas of business,
industry, education and entertainment.
The melding of the light pen technologies
with these areas of use has produced
something of a dichotomy: one can either
move to high priced systems or to low
grade systems such as Syntec’s,
Magellan’s or TechSketch’s. These, while
accurate enough in themselves, have
shortcomings in their software programs,
leading to a finished product that per-
forms sketching and little else.

Koala Technologies Corporation has
attempted to overcome this problem with
the Gibson Light Pen System. The pen,
designed by the same man who developed
the first Apple—compatible light pen in
1980, as well as that used by Atari, utilizes
a hand—held pointing device connected
to a computer via a cable. The user can
manipulate and move objects on the com-
puter screen by touching the tip of the
light pen to the screen, thus bypassing the
keyboard for most functions (eg.
everything other than on/off, yes/no, or
entering file names). It is compatible with
any micro from the Apple II family, and
soon will be usable on Commodore and
IBM machines. It requires 64K RAM, Ap-
plesoft, one disk drive and a TV or
monitor.

The system has a number of strengths
when compared with other seemingly
similar devices. For example, the amount
of software support is large and increas-
ing, currently consisting of a PenPainter
(a colour graphic system program featur-
ing freehand drawing, elastic geometric
shapes and colour-fill patterns), the
PenAnimator (in which the user can
create up to 20 frames of animation that
can run rapidly on a monitor and requires
about one floppy’s total capacity), Pen-
Musician, which is an introduction to
music composition consisting of the
display of staff lines whereby the user can
move notes with the light pen to create a
melody, and PenDesigner, a black and
white line-art program for technical or
business oriented graphics such as
floorplans or landscape architecture. The
software includes templates such as fur-
niture, bushes and trees, and engineering
symbols which can be moved from ‘index
cards’ on the screen.

The light pen makes movements
easier to'judge and control since it makes
direct contact with the screen and operates
on an icon-based rather than text-based
command system. This is of advantage to
small children who reputedly find it dif-
ficult to mentally connect the actions of a
‘mouse’ pointing device or joystick to the
reactions on the screen.

Colouring is like adding ink to the
pen: the line or symbol drawn appears in
the colour chosen and may be changed as
often as desired. In addition to coloured

lines, the user can choose presupplied col-
our and texture patterns and ‘fill’ them in-
to areas of outlined art. Changing the
pen’s ink colour to match that of the
background can also turn the pen into an
eraser. Retracing the lines in this manner
acts like ‘white out’ for a typist. Further,
Ylocks of black space can be placed over

large areas to be erased, and the software
routines permit the user to print out any
picture on Apple dot-matrix printers (and
others) in six of sixteen colours and 16
shades of grey.

Essentially, then, something that has
been considered a high priced option for
computers, or a low priced option with
technical drawbacks, is now in the high
quality/low price consumer market. ET

Cardinal Communications, Ltd.,
151819 Stony Plain Road,
Edmonton, Alberta,

TSP 3Z7

Teledyne Acoustic Research,
10 American Drive,
Norwood, MA,

02062

Koala Technologies Corp.,
3100 Patrick Henry Drive,
Santa Clara, CA,

95052
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Getting the Best

from YOur Scope

Often called the workhorse of
the testbench, there is nothing
more useful to the professional
or the tinkerer than the oscil-
loscope. Herewith, some operat-
ing tips.

By Bill Markwick

WHEN you started into electronics, your
first piece of test gear was probably the
multimeter, that ubiquitous bit of all-
purpose equipment. No doubt the best
thing you learned from using one was the
importance of being able to measure what
was going on inside the circuit, instead of
having to guess by just observing the per-
formance.

The next purchase was probably an
oscilloscope, and this is where you really
get to find out the circuit’s secrets. Being
able to see the waveforms reveals vast
amounts of information that you couldn’t
get before: that mysterious quivering of
the voltmeter’s needle is now seen to be an
interfering signal, and you can then move
the probe to trace its origin. If you’'ve
traced circuits using a signal injector and
an earphone, using an oscilloscope is in-
finitely easier, and will show you all sorts
of characteristics of the circuit that were
hidden before.

But First. . .

Just in case you don’t own a scope yet,
and are pondering a purchase, here’s a
quick primer.

The basic scope consists of three parts:
the cathode ray tube (CRT), a horizontal
amplifier, and a vertical amplifier.

The CRT is similar to a TV picture
tube, but the beam is guided by voltages
rather than a magnetic coil; this gives it
much better linearity. It also has shorter
persistence; the trace fades away faster to
improve its operating speed.

The horizontal amplifier, as you’d ex-
pect, guides the dot of light from left to
right across the display. It generates a
sawtooth voltage, i.e., voltage which rises
smoothly and linearly and then falls
quickly to zero again. This voltage, when
impressed on the control plates of the

tube, causes the dot of light to travel at a
smooth pace from one side to the other
and then snap back from the next go.
During the return, or retrace, the
brightness of the display is suppressed to
prevent the retrace from showing on the
screen. The rising part of the sawtooth
voltage, the part that moves the dot across
the display, is precisely timed and can be
changed with a rotary switch (sweep
time); generally, the time can be set in
seconds, milliseconds, or microseconds
per division.

The vertical amplifier is the one that im-
presses the desired signal on the vertical
deflection plates. As the voltage rises or
falls, the dot follows; the gain of the
amplifier is usually set by a rotary switch
in volts or millivolts per division. As the
dot rises or falls in agreement with the in-
put signal, it’s swept along by the horizon-
tal amplifier at a selected rate which
displays as much or as little of the signal
as you want.

This is really all you need to change the
voltage variations of your signal into a

visual representation. However, there arc
refinements which will make life easier.

Refinements

If you had a scope with nothing more in it
than the parts described above, you’d pro-
bably find it very awkward to use. In fact,
there are still a lot of bottom-of-the-line
hobby scopes available in surplus stores;
these generally have nothing more than a
few potentiometers for control, and strain
both your eyes and your temper as you try
desperately to stop the display from roll-
ing. Here are some of the things to look
for in a scope that you’ll get along with:
Calibrations: rotary switches calibrated
in known divisions let you use the scope as
a measuring instrument for voltage and
frequency, and in general simplify reset-
ting the scope to previous conditions. Un-
calibrated pots will drive you crazy.
Triggered Sweep: if the horizontal
sweep on a non-triggered scope is set just
slightly off optimum, the scope begins to
display multiple images of your signal, or
else the display just rolls lazily off the
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screen. The triggering amplifier waits until
the input signal starts rising from zero
volts, and then it starts the horizontal
sawtooth. This locks the sweep to the
signal and gives you a beautifully steady
trace (most of the time).

DC Coupling: both vertical and
horizontal amplifiers should have an
AC/DC switch; the centre line of the
display will represent zero volts, with
positive-going voltages going upward and
negative-going ones displaying down-
ward. There are few features so handy in
troubleshooting; a flick of the DC switch
will tell you the circuit’s operating
voltages with and without a signal.

Horizontal Input: this lets you discon-
nect the sawtooth voltage from the
horizontal amplifier and insert an external
signal; very handy for special-purpose ap-
plications such as phase checking or com-
ponent testing.

Those are the things to look for in a
starter scope, unless, of course, you’re
still paying off that last bank loan and
have to settle for one of those surplus hor-
rors,

Operating

It’s possible to get all sorts of improved
performance out of any scope without
spending a small fortune. Let’s start with
the sort of thing you’d find in the scope’s
instruction manual;

Set the Baseline: many people don’t
bother setting the trace to the middle line

& a

-------

A Hameg HM 203 dual trace general-purpose oscilloscope.

(zero volts); this is often because a lot of
scopes suffer from drifting of the position
controls as they warm up. In any case, it’s
something well worth doing; at any time
you can rest assured that your signal
doesn’t have an unwanted DC offset.

Set the Timebase: display about two
complete cycles; this gives you a good
look at the waveform. If you display 10 or
20 cycles, you may miss any unwanted-
distortion because the waves are squeezed
together. Get familiar with the time per
division settings and how they relate to
frequency; you’ll then know if you’re
looking at 100 Hz instead of 1000. More
than once I’'ve been mystified by a
circuit’s odd frequency response when I
had actually set the generator a decade
high or low.

Learn the Trigger Amp: don’t despair if
your signal goes by on the screen like a
herd of hula-hoops. Trigger amps are only
human, you know. Investigate the little
knobs in the trigger section: you can set
the trigger to work on either paositive or
negative signals (a signal that’s negative-
only may produce poor displays if the trig-
ger likes positive signals), you can set the
source to the 60 Hz line (looking at 60 Hz
power waveforms often fools the trigger,
especially if the signal is noisy), and on
some scopes you can set the trigger to
work on the sync information contained
in TV signals. Our Hameg 204 has high
and low frequency filters in the trigger
amp to get rid of unwanted noise that
would otherwise confuse it.

Caution: if you should decide to look at
the 120 V power line, use an isolating
transformer of some sort between the line
and the scope inputs! You could use a
small filament transformer, or if you need
better bandwidth to observe glitches,
there are proper isolating transformers
available. Otherwise, if your scope’s
power cord is the 3-pin type, you’ll pro-
bably blow a fuse. If your testbench isn’t
grounded, all equipment hooked to the
scope can be potentiaily lethal. Nuff sed.

More on Triggering

Usually, the vertical amplifier feeds an
adequate portion of your signal to the
trigger amp, but occasionally you’ll be

looking at a circuit that might produce
noisy, low-level, or intermittent signals
that baffle your best attempts to adjust
triggering. If the circuit is being driven by
a signal generator, you can feed the
generator’s output straight into the Exter-
nal Trigger connector as well as your cir-
cuit. If there’s a wide voltage difference
between the circuit’s needs and the
generator’s output, a resistive attenuator
can be used to keep them both happy; I
used to send about one volt to the trigger
amp and use a 1K pot to control the signal
level going to the projects.

Grounding

Do you find that your testbench is
plagued with 60 Hz interference, or even
unsolvable oscillations in high-gain cir-
cuits? The trouble is often due to the
grounded power plugs required by under-
writer’s standards; if you have several of
them, you can create a ground loop in
which small but annoying interference
currents can circulate. Try removing the
ground pins and running a short length of
heavy wire from the instruments to a
water pipe; stay away from the ground
wire in the power lines, because it’s just
too noisy for lab use. And don’t tell the
underwriters I said so.

Probes

The probe and cable is not just a way to
convey the signal up to the input jack; it’s
an inherent part of the instrumentation,
and can seriously affect circuit perfor-
mance. Suppose you have a high-gain
amp which seems to be working nicely,
and you decide to look at its output. All
you see on the screen is a burst of oscilla-
tion. Whaa? The problem may be the
capacitance of the probe cable causing in-
stability in your circuit. The cure, of
course, is to improve your circuit’s stabili-
ty, but a quick fix can be had by inserting
a 10K resistor in series with the probe tip;
this usually isolates the circuit under test.
A second way would be to use a probe
with a 10:1 divider in it; the internal
resistors will minimize capacitive loading.

Bandwidth

Let’s say that you’ve concocted a digital
circuit using very high speed chips, and
you’re only running it at about 3 MHz.

continued on page 18
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Perched precariously on & hydraulic lift, a technician working in the NOVA project inspects a por-
tion of the laser bay. Photo courtesy of Lawrence Livermore National Laboratory.

Roger Allan sums up present-day
efforts to bottle the sun.

MOST of the energy produced on this
planet is converted from its stored form
by the combustion reaction: by burning.
An important feature of this combustion
reaction is that it is exothermic. It releases
more energy than is required to start it
(energy of activation) or keep it going.
Further, to produce energy on a signifi-
cant, continual scale, the reaction must be
self-sustaining. An example is the lighting
of a campfire. To light the fire energy is
introduced by the match which raises the
temperature of small twigs such that they
combust, releasing more energy than was
required to activate the combustion reac-
tion. The campfire is lit, and its combus-
tion is self-sustaining until it runs out of
fuel.

In the past forty years or so, two
other forms of combustion for the pur-
poses of producing energy have been in-
vestigated, fission and fusion. The fission
reaction is well known, but a brief re-
statement is perhaps in order. In fission, a
heavy element, such as uranium-234 or
plutonium-239, both of which are natural-
ly at the point of spontaneously splitting,
have a small amount of energy introduc-
ed, such as a single nuclear particle. This
will cause the atom to split, releasing heat
and atomic fragments from the split atom.
These atomic fragments then strike other
atoms, transferring their energy to them,
causing them in turn to split. More heat
and atomic fragments are released, strik-
ing more atoms and so on. If the rate of
fragmentation is fast enough, one pro-
duces an atomic explosion; if slowed
down and controlled, one has a nuclear
power reactor.

Fusion is the opposite process. In-
stead of splitting atoms, one forces them
together, making them coalesce into a
single atom. Heat as well as a highly active
neutron is released. The heat forces other
atoms to coalesce and thus the reaction
becomes self-sustaining.

The major fusion reaction known to
us, is our sun. Every second it converts
657 million tons of hydrogen into 652.5
million tons of helium, the difference of
4.5 million tons of solar mass becoming
energy that pervades our entire solar
system, extending five billion miles into
space. Fusion occurs in the sun because
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tremendous gravitational forces squeeze
and heat its mass to about 15 million
degrees Celsius. The ¢combination of high
pressure and high temperature strips
atoms of their electrons and drives their
nuclei together with tremendous force,
causing them to fuse. The mass of the sun
is so great that gravitational forces are
enough to provide the conditions for pro-
ducing energy. Not so on the Good
Spaceship Earth. And hence the engineer-
ing problem.

Problems

Since investigations into the possibility of
fusion energy began some 45 years ago,
over one hundred possible reactions utiliz-
ing different atoms have theoretically
been enunciated. All involve light atoms.
The four that hold the most promise are
the reactions between deuterium (D, also
known as heavy water, eg., hydrogen with
an extra neutron), tritium (T, hydrogen
with two extra neutrons), helium (an
jsotope, He less a neutron) and *He (com-
mon helium).

And hence the engineering night-
mare. The sun, due to its high gravitation-
al field, only needs to raise the
temperature to 15 million degrees Celsius
to produce a sustainable reaction. On
earth, due to it’s relative lack of gravita-
tional pull, and engineers’ inability to
replicate such a gravitational pull, to start
a chain reaction using deuterium and
deuterium, a temperature of 500 million
degrees Celsius would be required. Of the
four most promising reactions, the
deuterium and tritium reaction is the most
likely obtainable; one only needs to raise
the temperature to about 100 million
degrees Celsius. Unfortunately, tritium,
of all the four elements listed in the equa-
tions, is the only one that is radioactive.
Most commonly produced as a by-
product of fission reactions, such as from
the coolant used in Canadian Candu reac-
tors, it has a half-life of 12.4 years. For-
tunately, not much of it is required to
generate a lot of heat.

But why bother? Quite simply, be-
cause of the abundance of the raw
materials (deuterium) and the phenomen-
al amount of heat produced from a small
quantity of the raw materials. Deuterium
is relatively rare. In a natural sample of
water, only one molecule in 6,500 is heavy
water. Expressed differently, in 60,000
pounds of water, there is only about 1
pound of deuterium. But water is the most
common substance on our planet, after
carbon, holding in its seas and lakes about
ten trillion tons of deuterium. In a fusion
reaction between deuterium nuclei, the
total amount of energy released is 340
million BTU’s per gram, or about 1.5
quadrillion (1.5 x 10'*) BTU’s per ton. In
contrast, coal releases about 25 million (25
x 10%) BTU’s per ton when burned effi-

ciently. Thus each ton of deuterium could
produce 60 million times more energy
than a ton of coal. The potential energy
reserve for the world from deuterium is a
little hard to comprehend. The total
energy consumption of the world for one
year at present could be obtained from
200 tons of deuterium. Even if the world
consumed twice the annual amount of
energy it now does, the deuterium supply
would last about 50 billion years. But to
get it started, one needs to raise its
temperature to 500 million degrees Celsius
(thirty times hotter than the core of our
sun). Hence, the research into the
deuterium/tritium reaction. Lithium,
from which tritium can be made, is less
abundant than deuterium (though there
has been little exploration for lithium).
However, from the known supply one can
fuel the world at twice its current energy
requirements for almost 50,000 years.
And to get it started, one only needs a
temperature six times hotter than the cen-
tre of our sun.

Raising The Heat

It is this reality, coupled with the realtively
benign radioactivity involved, that has

can break loose — meltdowns, releases of
radioactive products into the atmosphere,
and so on.

The major technical problem current-
ly being addressed is the creation of the
tremendous heat required to get the reac-
tion started on a continuing basis. At
these enormous temperatures, the fuels
(deuterium and tritum) are no longer con-
sidered gases. The electrons that normally
surround the nuclei are torn away and
have a separate existence. This kind of
gas, where the electrons and nuclei go
their separate ways, is known as plasma.
Frequently termed the ‘fourth state of
matter’, after solids, liquids and gases,
plasmas are the most abundant materials
in the universe. The household varieties
include fluorescent light bulbs and neon
tubes where plasmas are used at relatively
low temperatures to provide illumination.
In nature they are found as the aurora
borealis (Northern Lights) and their
southern counterpart, the aurora
australis.

Confining Plasmas

The first engineering problem to be faced
is how to confine the plasmas in a vacuum

resulted in an increasing amount of
research into the construction of a fusion
reactor over the past fifteen years. While
there are a number of countries involved
(Japan, Canada (in tritium handling), a
European conglomerate and the Soviet
Union) most of the work is being done in
the United States at an annual cost of
about 1.5 billion dollars. While there are a
number of centres of study (including
private enterprise via General Atomic in
San Diego), the three prime centres are at
the Massachusetts Institute of
Technology, Princeton University and the
Lawrence Livermore National Laboratory
in California.

Fusion reactors are several orders of
magnitude more complicated to build
than fission reactors, require closer
tolerances in the workmanship, would
probably be a bit larger than fission reac-
tors of comparable power output, and
would be more prone to breakdowns. For-
tunately, if anything goes wrong, the reac-
tion just stops, unlike a fission reaction
(to wit: Three Mile Island) when all hell

(if it weren’t a vacuum, adulterants would
slow or stop the reaction). There are
essentially two ways that this can be done.
The first is via inertial confinement. Here
the fuel is contained in a tiny glass pellet
with a hollow core, less than a millimetre
in diamter. The pellet is positioned inside
a fusion device and heated by a very
powerful laser or charged particle beam to
millions of degrees in a fraction of a se-
cond (see Particle Weapons, ETI,
March/84). The rapid heating causes the
pellet to implode (the opposite of explode)
causing a fusion reaction. To produce
significant energy by this method, the
pellets must be imploded one at a time in
rapid succession, about 40 times a minute.
Unfortunately, while seemingly simple,
the pellet must initially be at a temper-
ature of near absolute zero (0°K or
-273°C). The engineering problem is how
to lower the temperature for each pellet,
while alternating with the massivley high
temperatures (six times more than is
found in the centre of the sun) some 40
times a minute. Research is being done on
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Software
OW.

First Issue October 1984

The Canadian Publication for the Ultimate Medium

The difference between we humans and the other inhabitants
of the planet is our capacity for making tools. Civilization is often
measured by its grasp of technology . . . it's through his use of
tools that man has come to be able to manipulate his environ-
ment.

The computer is the ultimate tool . . . it is, like man himself,
unspecific, and thus adaptable to virtually any task. The same
computer can be a bookkeeper, a game, an artist's palette, a
composer's amanuensis, a word processor and a programmer’s
development station.

The computer itself is simply a box full of chips. The power of
computers lies in the software that runs on them.

Software Now! is the magazine for people harnessing the power
of microcomputers. In its pages you will find the information
which you'll need to choose and apply the software that will
dedicate your computer to your tasks. It will help you make sense
of the miriad of similar software packages, translate the intricate
complexities of software claims, understand the watershed
breakthrough in software development . . . and even have a bit of
time left over to dematerialize a few aliens.

Perhaps most exciting, however, is that the pages of Software
Now! contain news about software for applications you've never
even considered running on your computer. Imagine having an
overview of the work of the world's most gifted program
developers . . . and you'll have a pretty good idea as to what Sof-
ware Now! is about.

Software Now! deals with a broad range of systems and ap-
plications, encompassing eight, sixteen and thirty-two bit
machines and software as diverse as video games, drafting
systems and spreadsheets.

We've reached a level of development in micro computer soft-
ware wherein one needn't be a computer genius to apply a com-
puter. In fact, one can operate a computer with only a bit more
expertise than one needs to successfully make toast. The key that
will unlock the power of your computer is the software you plug
into it.

The key to that software is understanding.

The key to understanding software is Software Now!

Features In The Queue

Here is some of the editorial lined up for the next few issues of
Software Now! You can expect it to change a bit . . . new soft-
ware springs up almost daily and Software Now! always features
the most important developments in this dynamic field.

Computer Aided Drafting On a Micro ® Techniques in MacPaint
e How to choose a Spreadsheet ® Apple Software Crate ® Get-
ting to the Root of UNIX e The Digital Research Pantry ® A Thou-
sand and One Word Processors ® IBM's Productivity Family
Can Mac Write? ® Professional Software Roundup ® Power Pro-
grams for the 64 ® Approaching the C ® Word Processing Sup-
port Programs ® dBase Il Enhancements ® Will it Run Multiuser?
e Concurrent CP/M e

Reviews (typically 10 each issue): 10 Base ® Mighty Mail e
WORDEASE e Easy Script ® Computer Chef e Electronic Circuit
Analysis Program ® Supertex Retailer ® MAI Basic Four ® The
Print Shop ® TK! Solver ® Microsoft BASIC for the Macintosh e
Sundog ® Turbo PASCAL for the IBM ® AutoCAD e MultiMate @
Lexicheck and Word Juggler ® Dataflex ® Symphony ® Om-
niterm 2 ® DB Master ® Paint Magic.

In addition to this look for these regular features:

The Library (Monthly survey of books)

By The Boards (Public domain software)

Arcade (A blast at the latest games)

Short File (A short overview of new releases)

Software
Now! ONE YEAR...335:40

SAVEUPTOS51% LOWEST PRICE AVAILABLE

OYes, please send me a full year of Software Now! (12 issues) at
the special money-saving rate of $19.95. | understand that’s a dis-
count of 43% off the newsstand rate.

O | would prefer two years (24 issues) at $34.95 a saving of 51%.
I understand that | may cancel at any time and receive a refund on
the unexpired portion.

(For US add $3.00 per year, other countries add $5.00 per year).
[0 Cheque enclosed (Send with card in envelope)

[0 Bill Me (Subscription will start on receipt of payment)

Please Charge [ Visa [] Mastercard [] Amex

Card No.

$19.95

Company (if applicable)
Address

Postal Code . .cvsssi..q..vas AL e DO o & i st s s v AR

MAIL TO: Moorshead Publications, Suite 601, 25 Overlea Bivd.,
Toronto, Ontario M4H 1B1 ETI-3.10-84
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A technician examining the surface of the moveable limiter installed in the interior of the TFTR
vacuum vessel. Photo courtesy of Princeton University Plasma Physics Laboratory.

this problem at the Lawrence Livermore
National Laboratory in their NOVA
Reactor.

The second and more possible meth-
od involves magnetic confinement. Plas-
mas are charged particles. They move at
random in a container. But when a
magnetic field is applied, particles gyrate
in a helical manner along the direction of
the field as though confined to a spiral
about an imaginary line. Because particles
follow the field, they can be insulated
from the material walls in a ‘bottle’ form-
ed by a properly shaped magnetic field.

The most successful method of
closed-configuration confinement to date,
is the Tokamak (a Russian acronym for
‘‘toroidal chamber with magnetic coils’’),
a circular doughnut shaped device with
two sets of gigantic magnets arranged
around it. Magnetic fields are produced
by electric currents through the wires of
the magnets. Of the two sets, the first pro-

duces a toroidal field, that is, it is circular
around the doughnut shape. In the Toka-
mak Fusion Test Reactor (TFTR) at
Princeton University, each of the 20
toroidal field magnets contains some
1,500 feet of water-cooled copper conduc-
tor wound around a 44-turn coil. Each of
the coils weighs 25 tons, operates in a
pulsed mode with a peak design current of
73,000 amps, producing a field of 52 kG
(kilo gravities) sustainable for about 3
seconds and repeatable every five
minutes.

The second set of magnets produces a
poloidal field (PF), that is a spiral around
the doughnut shape. In the TFTP con-
figuration, each of the four PF magnets
contains 860 turns of water-cooled copper
conductor weighing in at 80 tons each.

Having constructed the system for
stabilizing the plasma once it is in the
Tokamak, the next engineering problem is
how to get the plasma into it. That is, the

injection of tritium and deuterium. For-
tunately, this part of the structure is
relatively easy to build; it is essentially a
big pump.

Next is the process by which the
plasma has its temperature raised to the
level of 100 million degrees Celsius. It is
currently the major stumbling block in the
design and construction of a working fu-
sion reactor, and some 60% of the $1.5
billion per year that the U.S. is spending
on fusion is directly or indirectly concern-
ed with solving it.

There are four processes which when
used in conjunction will, it is believed,
provide the necessary temperature. To
date, only three have been used concur-
rently, with the fourth expected to be
operational by the end of the decade.

Heating The Plasma

The first is called Ohmic heating (OH). It
is a by-product of the poloidal field.
Essentially, since plasma is an electrical
conductor, it can be heated by an electric
current passing through it. It is the same
idea that occurs in an electric light bulb or
an electric heater. The heat generated
depends on the resistance of the plasma
and the current applied. However, as the
temperature of the heated plasma rises, its
resistance decreases and the Ohmic heat-
ing becomes less effective. It appears that
the maximum plasma temperature at-
tainable by Ohmic heating in a Tokamak
is 20-30 million degrees Celsius.

The second method of inducing heat
into the plasma is via a neutral beam injec-
tion system. This involves the introduc-
tion of high-energy (neutral) atoms into
the ohmically heated, magnetically con-
fined plasma. The atoms are immediately
ionized and are trapped by the magnetic
field. The high-energy ions then transfer
part of their energy to the plasma particles
in repeated collisions, thus increasing the
plasma temperature. The current idea is to
use four beams, three travelling in the
direction of the plasma, and one travelling
in counter current.

The third method is via magnetic
compression. A gas can be heated by sud-
den compression. In the same way, the
temperature of a plasma is increased if it is
compressed rapidly by increasing the con-
fining magnetic field. In a Tokamak, this
compression is achieved simply by moving
the plasma radially inward into a region of
higher magnetic field. Since plasma com-
pression brings the ions closer together,
the process also makes it easier to attain
the required density for a fusion reactor.
The design of the TFTR vacuum vessel
and the PF system provide for this sort of
magnetic compression. In the PF system,
a 12 MJ capacitor bank is discharged into
the coils. The increased magnetic field
moves the plasma radially inward from an
initial location of 310 cm from the
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machine’s centre to a final position of 209
cm. If this movement is sufficiently rapid,
the plasma density will increase by 120%,
the plasma temperature will increase by
70%, and the plasma current will increase
by 50%.

These three systems have, since last
November, produced a temperature of 75
million degrees Celsius, three-quarters of
the way to the 100 million degrees Celsius
needed.

The fourth method of heating has not
yet been utilized, but will be in the next
few years. An as yet untested method, it
involves utilizing radio waves. In this
method, plasma is to be heated by radio-
frequency waves generated by oscillators
of the same type used in radio stations,
microwave ovens and radars (see The Po-
tent Helix, ETI, Februrary/84). Waves

The fusion reactor may
join the ranks of the
zeppelin and supersonic
transport because of
massive funding
requirements

with a specific frequency transfer, part of
their energy to the ions or electrons in the
plasma. These particles collide with other
particles, thereby increasing the plasma
temperature. There are three types: ion
cyclotron resonance heating (ICRH), elec-
tron cyclotron resonance heating
(ECRH), and lower hybrid heating
(LHH).

In ICRH, a wave of between 10 MHz
and 200 MHz is generated and pulses into
the Tokamak’s plasma. The oscillating
magentic field causes a magnetosonic
wave to be formed in the plasma. When
the frequency, or a multiple of that fre-
quency, matches the ion cyclotron fre-
quency, the wave will be dampened by the
plasma particles. The wave then transfers
its energy to the ions, causing them to
spiral faster in a helical path of greater
radius. Through collisions with other
plasma particles, these more energetic ions
will transfer their energy to the other par-
ticles, thus heating the plasma.

In ECRH, the frequency of the
transmitted waves (between 60 and 200
GHz) is matched to the frequency at
which the electrons circle the magnetic
field lines (the electron cyclotron frequen-
cy). By absorption of the waves, energy is
transferred to the electrons and, in turn,
to the rest of the plasma by collisions.

LHH runs at about 0.5 to S GHz. In-
stead of matching the frequency at which

plasma particles spiral around the field
lines, as in ICRH or ECRH, the lower
hybrid heating works by matching the
speed of the wave to the speed at which
ions or electrons move. After it is in-
troduced into the outside of the plasma,
the lower hybrid wave follows the mag-
netic field as it travels around the torus
(the hole in the doughnut). At the same
time, it slowly moves radially inwared
toward the centre of the plasma, due to
the refractive properties of the plasma.
The velocity of the lower hybrid wave can
then be said to have two components: one
component perpendicular to the magnetic
field lines, and a second much faster com-
ponent parallel to the field lines. Plasma
electrons travel around the torus about 20
times faster than the ions. When the
faster, parallel velocity component mat-
ches the thermal speed of the electrons
moving parallel to the magnetic field,
energy is transferred from the electric fidd
of the wave to the eectrons, thereby
heating them. Further, toward the
plasma’s centre, the wave is sufficiently
slowed by the higher plasma density that
the perpendicular wave component is slow
enough to match the ion velocity. Energy
is then transferred from the wave’s electric
field to the ions. With these two transfers
of energy, the plasma’s temperature is
raised in combination with the other three
methods, to above 100 million degrees
Celsius.

Alternate Designs

There are two other alternate designs for a
fusion reactor chamber currently under
development and investigation. The first
is called a ‘Spheromak’. Essentially, it is a
large hollow sphere, with the plasma
maintained as a sphere within the sphere

via magnets. One is under construction at
Princeton University Plasma Physics Lab-
oratory. A second more powerful one, the
NOVA, is under construction at Lawrence
Livermore National Laboratory and is ex-
pected to go on-stream later this year.
The second alternate is the Tandem
Mirror Fusion Test Facility (MFTF-B)
under construction at the Lawrence Liver-
more National Laboratory. In this design,
the phenomenon or mirror plasma con-
finement (the automatic appearance of a
high, positive, ambipolar electric poten-
tial) is utilized. Constructionally, the
device looks like a long sausage with enor-
mous, cryogenically cooled super conduc-
ting magnets of a yin/yang shape
(S-shaped) located at either end. High
temperature mirror-confinement plasmas
are built up and maintained in the end
cells by the same neutral-beam injection
technique mentioned above. These con-
fined plasmas serve as electrostatic ‘plugs’
that then confine the central plasma.

The Reaction

Having achieved a plasma of sufficient
density and heat, the fusion reaction takes
place. Four-fifths of the energy from the
D-T reaction is released in the form of fast
moving neutrons. These neutrons are 15
to 30 times more energetic than those
released in fission reactions. (See Elec-
tronics in Fine Art, ETI, July/83). The
first wall surrounding the plasma and
vacuum region takes the brunt of both the
neutron bombardment and the elec-
tromagnetic radiation from the hot
plasma. In colliding with this wall, the
neutrons give up some of their energy as
heat. This heat must be removed by rapid-
ly circulating coolant to prevent the wall
from melting. After being piped out of the

The massive Yin-Yang magnets used in the Spheromak project are shown being lowered into their
final resting places. Photo courtesy of the Lawrence Livermore National Laboratory.




reactor, the heated coolant is used to pro-
duce steam and generate electricity.

A few of the neutrons colliding with
the atoms of the first wall have the
beneficial effect of dislodging some
neutrons from the atomic nuclei. These
dislodged neutrons, plus the original ones
generated by the fusion reaction, pass
through the wall and into a blanket com-
posed of lithium, either in a liquid or solid
state. Here the bulk of their energy is to be
used to produce heat, which also is used to
create steam for generating electricity, and
eventually the neutrons are absorbed by
the lithium to ‘breed’ more tritium.

As such, structurally a fusion reactor
is an engineering nightmare. The plasma
has to be hotter that six times the interior
of the sun, yet mere feet away, the
magnets keeping the plamsa in place have
to be superconductors, i.e., cooled to
within a few degrees of absolute zero.
Lithium in the blanket is extremely com-
bustible when it comes into contact with
air or water — even the water contained in
solid concrete. The tolerances are so tight
that even a minor change will stop the
reaction dead in its tracks.

Environmentally however, a fusion
reactor is all but a dream come true, with
one exception. The major possibility for
the release of radjoactivity during routine
plant operations would be from a leakage

of tritium. Complete control of tritium is
well within current technological capabil-
ities, and the quantities involved are
minute. Canada’s contribution to the in-
ternational effort (via the National
Research Council and Ontario Hydro’s
Fusion Technology Project) is in this area.
Further, a runaway reaction is not pos-
sible because of the nature of the plasma
and because of the low fuel inventory that
would be present in the vacuum vessel
during operation. The components and
waste products from a fusion reactor are
not suitable for diversion to the produc-
tion of nuclear weapons, sort of. The
‘sort of’ comes from the lithium blanket
being bombarded by the neutrons. Take
any piece of uranium straight out of the
ground and imbed it into this blanket,
leave it for a month to be irradiated by the
neutrons, and you have a chunk of
weapons-grade material.

More Ifs

Commercially, fusion reactors are ‘iffy’ at
best. While the fuel supply is secure,
abundant and cheap, there are two prob-
lems. The first is the construction cost.
Being far more expensive than fission
reactors (already running at 6 to 8 billion
dollars each), utility managers are wary of
investing so much in a new technology,
even if it could be demonstrated to be

practical. Secondly, due to the close
tolerances, breakdown will be more fre-
quent than in fission reactors, and when
it’s not working, no electricity is
generated, hence no company income.
Commercially, it appears that managers
are more prepared to spend smaller sums
(hundreds of millions rather than billions)
for tried-and-true technologies such as
coal burners with first-rate scrubbers,
than risk billions in cost overruns for a fu-
sion reactor. As Lawrence M. Lidsky,
professor of nuclear engineering at MIT, a
foremost authority and researcher in the
field for the past 20 years, Associate
Director of the Journal of Fusion Energy
has written about fusion project’s future:
“Our knowledge of the related
physics has grown enormously in
the effort. Now the solution of the
scientific problem appears to be
almost within our grasp, and many
assume that with it will come that
technological Holy Grail: virtually
unlimited, environmentally safe
energy. But that outcome is unlike-
ly. Instead, the costly fusion reactor
is in danger of joining the ranks of
other technical ‘triumphs’ such as
the zeppelin, the supersonic
transport and the fission breeder
reactor that turned out to be un-
wanted and unused.”’ ET

Getting the Best of your Scope

You connect your scope to the output, ex-
pecting to see a reasonably good square
wave, but you’re presented with a sort of
skewed sine wave. Huh?

The answer lies in the rise and fall times
of both the probe and the scope itself. For
a complete explanation, see ‘‘Accurate
Rise-Time Measurements’’ in the
January, 1984 Electronics Today. In
short, the problem is caused by the fact
that various parts of the scope’s circuitry
look like a series of R-C filters. Each bit
of capacitance takes time to charge; the
result is a serious degradation of the
squarewave steepness.

This may not be a problem if you have a
50 MHz scope, but you'll find that most
general-purpose scopes are a bit lacking in
the rise-time department; the claimed
bandwidth is usually specified by the fre-
quency at which the amplitude declines by
some amount, probably 3 dB.

Measuring Frequency

There are three ways to do this. The first
is simply to read the time of one complete
cycle from the horizontal scale; the fre-
quency is the reciprocal of the time: F =
1/T. A calculator simplifies this.

If you don’t trust your horizontal
amp’s accuracy, but you have a dual trace
scope and a trusted generator, you can put
the signal on one trace and the oscillator
on the other. Set the trigger amp to work

continued from page 11

on the signal, and adjust the generator un-
til the traces look identical. The frequency
can be read from the generator.

If you don’t trust either your scope or
your generator, and you’re working with
fairly low frequencies, you can use the ac-
curacy of the 60 Hz power line to find a
frequency (or check the accuracy of your
generator - the power line is much better
than 1%, short-term). Connect the
unknown signal to the vertical amp as
usual, and connect the output of a small
filament transformer to the horizontal in-
put; the voltage isn’t critical, especially if
your scope has an attenuator function on
the horizontal input - about 3 to 6 volts
AC is good. If the two signals are exactly
in phase, you’ll see a straight line. If
they’re 90 degrees out of phase, you’ll see
a circle, the noted Lissajous figure. If the
unknown is three times the 60 Hz signal,
you’ll see three circles and so on. This ob-
viously has its limits; the signal really
should be a multiple of 60 to simplify
counting.

Common Mode

Most signals are measured by connecting
the scope between the source and ground,
but there are times when you’d like to
observe a component in a location that
just won’t play fair. Picture, if you can, a
power amp transistor with its emitter con-
nected to the negative power rail. If you’d

like to look at the signal on the base, for
instance, and you connect between base
and ground, all you’ll see is the ripple
from the power supply.

Some scopes have common-mode
(balanced) inputs; since the supply ripple
is common to both input leads, it gets sub-
tracted and you’re left with the desired
signal. However, you can fake this func-
tion by making sure that the scope is
isolated and floating (no ground pin, no
other metallic connection anywhere).
Connect the ground lead to the negative
power rail, and the probe tip to the tran-
sistor base. You should be able to see the
base signal reasonably well, depending on
how well balanced your setup is. Don’t
forget that your scope frame is now
energised to the potential of the negative
rail.

And. ..

In researching this article, we came up
with more scope goodies than you can
shake a stick at. What we’ll do is continue
on in a future issue with lots more, in-
cluding useful peripheral equipment for
your scope, storage scopes, photograph-
ing the scope trace, and more operating
hints. In the.meantime, do you have an in-
teresting scope story to tell? Send your
hints to The Editor, Electronics Today,
Unit 6, 25 Overlea Blvd., Toronto M4H
1B1, and we’ll try to include your ideas in
the upcoming article. ET

18—OCTOBER—1984—ETI



Moorshead
Publications

Software Services

Stockboy Inventory
Control Package

When we first advertised this program, we would have been pleased with a fraction of the orders we recelved. On
reflection we should have appreciated what a bargalin it is. Inventory programs are generally pretty expensive and
some of them are Inflexible and some even badly engineered. You may find that even small Inventories generate

enrormous files.

test of time.
Stockboy can:

re-ordering.

« Produce individual packing lists.

Ontario residents add 7% PST.

¢ Generate a customer list to be used In mass mailings.
¢ Run on any CP/M or MS-DOS based computer, even an Apple il running with a softcard.

Stockboy Is written in Microsoft BASIC, and is designed to be easily altered to suit your needs. it can be
compiled using BASCOM if you desire. It is designed for use by non-technical operators.

Available for: CP/M and PC formats

$29.95 most systems $34.95 for 8"

Stockboy Is a good, powerful, flexible bargain-priced package which will handle inventory for smali
businesses. We use Stockboy within Moorshead Pubilcations for our own Inventory control and it has stood the

* Maintain an Inventory database with current, maximum and minimum stock reporting when an item needs

¢ Be a point of sale terminal, adjusting the stock data base on fine.

Apple
Wordstar Fixer

Apples and Wordstar are not entlrely friendly. Apple
compatible systems equipped with Videx type eighty-
column cards do a number of unpieasant things to this
popular word processor. While there are simple cures
for this... they all involve some delicate code hacking.
The Fixer solves this problem. Place It on the same
disk ‘as your copy of WS.COM, type FIXER and after a
suitable amount of disk noise, you will have APWS.COM
on there too. This version of Wordstar includes speclal
patching and unhooking code which runs each time you
boot Wordstar, and makes your fruit behave as it should.
It releases the control K's, transiates the left arrow key
to a delete character, and patches Unitron keyboards.
In addition, the fixer allows you to set some of the
defaults of Wordstar which the MicroPro INSTALL

package doesn't really get to. All of these features are
Will run in either 44K or 56K CP/M.
Ontario Residents add 7% P.S.T.

MDM730 is one of the most powerful MODEM7 pro-
grams available .. . and the Computing Now! verslon of
MDM730 incorporates features not available In the
publlc domain editions. If you are Into telecommunica-
tions, builetin boards and downloading software your
life will be full and meaningful with this code. For
background on MDM730, see July 1984 Computing
Now!. Consider the facllities.

¢ Terminal program which works at any baud rate.

¢ Ten programmable macro function keys.

¢ Thirty six number phone llbrary.

¢ Christensen software transfer protocol.

¢ User settable toggles for line feeds, ON-XOFF and
SO On.

« Extenslve help menus.

* Baud rate selection on the fly (or the spider).

* ASCIl dump and capture.

« Status menu

¢ Many more features.

In addlition to all this splendor, however, we’ve added
dialing support for the Apple version. Whlile the standard
MDM730 cannot dlal unless it's hooked to a Hayes
Smartmodem, we've added patches to it to allow it todo
pin twenty five pulse dialling and to dlal through the
Hayes Micromodem |l and the SSM card. The Com-
puting Now! MDM730 will also

¢ Select a number from the library and dial It

e Accept a hand entered number and dial It

o Walt for carrler

¢ Log you onto the remote system if it's free

¢ Optionally autodial if the remote board is busy.

« Count the number of attempts at dialling - the
remote BBS.

The Computing Now! MDM730 package is available for
¢ The Hayes Micromodem |Ii.

e The SSM 300 Baud modem card.
¢ The PDA 232C serial card with external modem.

MDM730

The PDA 232C package Includes versions supporting
both the Smartmodem and a dumb modem with pin
twenty five line control, such as the Novation AutoCat.
Also included with each package are utilities to permit
easy alteration of the phone number library and the
functlon key macro strings plus an extensive documen-
tatlon file.

The source code file for this program Is over a hundred
and flfty kilobytes long. It cannot be hacked on a stan-
dard Apple. We patched It on a larger machine and
downloaded it. As such, we're pretty sure that MDM730
with these features is unavailabie elsewhere.

Available for: Apple Il +
CPIM 2.2. systems
TRS-80 Model Il (complete with
the above applicable features)

Please specify modem version

from above list. $2995

Ontarlo residents add 7% PST.

Fine Print:

The original MDM730 code Is In the public domain. We
are offering thls part of the program without cost. The
charges for this package are for the patches created by
Computing Now! and to defer the cost of handilng and
postage.

This software is guaranteed to work correctly if properly
applled. The seriai cards on Apple and compatible
systems must be Installed in siot two with at least 48K
of RAM running Microsoft CP/M 2.2. The PDA 232C ver-
sion will require the avallability of either a Hayes Smart-
Modem or a modem with pin twenty five line control to
dlal. Users of the SSM card version may experlence
some difficulty in detecting extremely faint carriers on
older verslons of this card.

menu driven In English for absolute non-technical opera-
tion.
Available for: $1 9 95
Apple 1l + CP/M only. o

The Apple Terminal Package
There are plenty of terminal programs for the Apple |i
and its emulators. Some dial, some download. However,
only DOSDIAL is this spiendidly cheap.

DOSDIAL is a hybrid Applesoft and machine code
package for fast operation and easy modification, It
teatures a phone number library and automatic dialing.
It operates on any fruit with a PDA 232C serlal card and
an autodlal modem. A complete source file of the

assembler code is Included to allow it to be quickly pat-
ched for other serial cards.

Will work on any Apple + or compatible system with a
PDA 232C serial card and an autodlal modem.

Available for: $16.95

Apple Il +
Ontario residents add 7% PST

Where CP/M is shown, the following formats are
available:

Apple Il + CP/M (see below)

Access Matrix, Morrow Micro Decision, Superbrain,
Xerox/Cromenco*, Epson QX-10VD, Sanyo MBC1000,
Nelma Persona, Kaypro Il, Osborne Single Density*,
Osborne Double Density, Systel/Olympia, 3R Avatar,
Attache, Televideo, Lobo Max-80*, DEC VT-180, Casio
FP-1000, Micromate, Zorba, 8 inch SSSD*

*Software marked with an asterlsk is the higher price
quoted.

Formats

MDM730 for the Apple Il + CP/M requires two disks and
is at the higher price.

PC

Avallable for the IBM PC and genulne compatibles.
AppleDOS

For Apple Il + and genulne compatible systems.
TRS-80 Model | CP/M

Will operate under either Lifeboat or Pickles and Trout
CPIM.

A Teacher for
the Apple

Specificaliy developed for the educational market, this
5-1/4” disk Introduces both teachers and students to the
Apple +, lle and compatible systems.

it Is designed to show you how to make the com-
puter work for you.

After introducing you to the computer, it goes.on to
explain the BASIC programming language and step-by-
step instructions show you the Ins-and-outs of program-
ming this system and using Its many features Including
disk operating systems and high resolution graphics.

This program Is designed for the total novice and It
is deslgned to work accordingly. All you do is turn the
computer on, slide in the disk and it takes over!

Requires Applesoft BASIC, 48K RAM and one disk drive.
Available for:

AppleDOS only $3500
Ontario residents add 7% PST.

Software Services,
Moorshead Publications

25 Overlea Boulevard, Suite 601
Toronto, Ont. M4H 1B1
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Square Wave Oscillator

by G. Boyce

IF you thought that the only way of pro-
ducing a square wave was to use a 555
timer IC, then here’s a circuit to change
your mind. It’s a square wave generator
requiring only five components, including
the IC — a 741 op-amp. The circuit con-
sists of a Schmitt Trigger with positive
feedback provided by the 10k resistors.
The timing.components, C1 and R3, con-
trol the frequency of oscillation and this
can be varied over quite a large range (50
Hz to about 7 kHz) before the shape of
the wave is no longer square.

If you monitor the voltage at pin 2, it
can be seen to follow an exponential
charge/discharge pattern, determined by
the RC constant of R3 and C1. The mark-
to-space ratio can be altered by placing a
10k resistor and a series signal diode in
parallel with R3. This makes C1 discharge
11 times faster than it charges up. Current
consumption is about 1.5 mA per rail.

R1

NOTE 49V
IC1Is 741

R2
10k

p———--00uT

o000 R3

R1 Qv

|
3 o 1c1

ov

P 0-0-0-0-0- g+

LI GHJKL M
3100000—0000031

Circuit of the square wave oscillator.
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Full Wave Rectifier/ Frequency Doubler

by M. Fulton

THE easiest way of converting AC into
something resembling DC is to use a
bridge rectifier followed by a large
smoothing capacitor. Without the
capacitor, the resulting waveform consists
of positive half waves, at twice the
original AC frequency. This is fine for
typical power supply voltage; but at lower
levels a problem arises. The voltage drop

9V O—

the input is positive, D1 maintains the vir-
tual ground (D2 is reverse biased) by con-
ducting and leaving the output ‘looking
at’ 100k to the 0 V rail. When the input
goes negative, D2 is turned on and D1
turned off. The output is then the exact
inverse of the input — positive going half
sinewaves. We now have half wave rec-
tification from a low-level AC input. By
adding the original waveform to the out-
put in the right amount, the result is full
wave rectification (with some distortion).

R2
100k

NOTES

1C11S 747
R3 R D1.2 ARE 1N4148
3x3 ook |
A A
D1 R4
Gy 0 47x
100k ; 4 ; "
IN O AN - % -
1c1 1 b oour
A 2 +|c b >
a
R6 5
100k
L AARA
OV [ —0 0V
sV o

Circuit of the full wave rectifier/doubler.

across the diodes (about 600 mV for
silicon) becomes significant and the usual
bridge circuit is unsuitable. A simple way
to overcome this problem is to use an op-
amp, like ICla, in the circuit shown. This
consists of an inverting amplifier with
negative feedback (pin 12 to pin 1), so
there is a ‘virtual ground’ at pin 1. When

1 0oo0oo—oooool

A BCDEF GHJKL M
0-0-0-0-0 0-0-0-0-0
N o-o0-00-0 o-0-000
00000
oco0-000
7 o _R3 00000 y
Qv
R1 D1 R2>-4 D21
3 1
c1
-V
oV|*¥119 o0-o-of 1 UL
o000 R6 O-0-0-0-0
0-0-0-0-0 0-0-0-0-0
o-o-0-0-a 0-0-0-0-0
00000 0-0-0-0-0
becgba s5a8E
5 ooo0o0o 0-0-0-0-025
4 opoooo o-0-0-0-0
o-0-0-0-0 00000
o-0-0-0-0 0-0-0-0-0
00000 o-0-0-00
o-0-0-0-0 000040
A BCDEF LI GHJKL M

Rectifier/doubler layout.

This mixing is carried out by the summing
amplifier IC1b.

If R3 and R4 are replaced by a 100k
pot, the output is fully adjustable from
half wave rectified, through full wave to a
sloping edge square wave — dependent on
the input level. Current consumption is
around 2 mA per rail.

Signal Tracer

by H. Jackson

THE circuit is divided into two stages.
The first stage uses Q1 as a source
follower, providing no voltage gain but a
high input impedance (about 1 Megohm)
to prevent loading of the circuit being
tested. The second stage supplies all the
voltage gain (more than 40 dB) by using
Q2 in a common emitter configuration.
Q2 is biased near to cut-off by R5 and R6,
so that it provides a crude form of rec-
tificaiton, as well as gain. Capacitor C3
acts as an RF filter and, in conjunction
with the distortion from Q2, produces
AM demodulation.

The input signal to Q2 normally
comes directly from Q1 via C2, but when
a high level input is present, SW1 can be
set to the ‘low’ position; this avoids
overloading by sending the signal through
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an attenuator network R3, R4.

Figure 2 shows the component layout
on a piece of Veroboard (24 x 10). The
device is housed in a small plastic case, so
that it can be hand-held, and is connected
to the circuit under test via a long M3 bolt
(file the tip to a point) with a crocodile
clip (on the end of a wire) used for the
ground.

The best technique for tracing a
signal through a radio is to start at a
point, in the signal path, near the first

SW2 ON/OFF

o

PROBE TIP (3]

10n

Ré
4k7

c4
100n

B1 77
9v

SK1

RS
2M7

R =

XTAL
EARPHONE
SOCKET

gain stage and work along the signal path o A
towards the output. When you reach a 10n
point where the signal ‘vanishes’ you have EARTHING CLIP
roughly located the fault. For exmaple, if © * ¢
there is a signal present at the base Of. 2 Fig. 1. Circuit diagram of the Signal Tracer BATTERY CLIP
transistor, but not at its collector (or emit- :
ter, if it’s an emitter follower), then the sw1
fault is probably in the transistor or the (1 o
components around it. q SW2 ) q
=
b
2
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Fig. 2. Veroboard layout R4
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Fig. 1. the Follow-and-Hold circuit.
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Negative Voltage
Generator

by Owen Bishop

Construction

There is almost nothing to say about this,
since it can be built up on a PCB the size
of a postage stamp. Also, the circuit can
be incorporated in any odd space on the
main board of any other project that re-
quires it.

It works for a wide range of supply
voltages (+ 1V5 to + 10V). Pin 6 must be
joined to the OV rail when the supply is
less than +3V5 and for these low
voltages, the diode may be omitted. The
PCB design allows a wire link to connect
pin 6 to the OV rail for low voitage opera-
tion. If the unit is to be used at various
voltages, some high, some low, a switch
may be wired in place of the link.

The circuit works straight away — no
adjustments are needed.

Microammeter

by Owen Bishop

THIS circuit adapts any ordinary
voltmeter to measure currents in the
microamp range. You can also use it with
a multimeter, switched to a voltage-
measuring range. The lowest current
range on a typical multimeter is 0 - 250
uA, but with this circuit, the range can be
as small as 0 - 1 uA. Of course, if you have
a FET multimeter, you will probably not
need this circuit, as it is likely to be builtin
to your meter already.

NOTE: IC1 = 741

1uA

10uA

INPUTS

100uA

L ov O

Fig. 1. The Microammeter circuit.

1Ic1

ouTPUT

NOTES:
IC1 iS 7660
D1 1S 1N4148

Fig. 1. The circuit of the Negative Voltage
Generator uses just one IC.
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Setting up
To set up the circuit, connect the
voltmeter as shown in Figure 2. This
should, preferably be a 1 V FSD panel
meter or a multimeter switched to the 1V
DC range, but a2 V or 3 V meter will do
almost as well.

Now switch on the power; the meter
will show a reading of some kind. Join the

1 uA input socket to the junction of R6
and R7, using a test-lead; this connects the
two inputs of the op-amp together. The
reading on the meter shouid be 0 V, but if
not, adjust the offset null potentiometer
(RV1) until the needle of the meter comes
to rest at zero. The temporary lead may
now be removed, and the circuit is ready
for use.
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Moorshead
Publications

Almost Free
Software #1

Almost Free
Software #2

Almost Free Software

Almost Free
Software #3

Almost Free
PC Software #1

Almost Free Software #1, #2 and #3 are for CP/M and are available in a variety of formats: Apple /f + CPIM, 8 inch
SSSD*, Access Matrix, Morrow Micro Decision, Superbrain, Xerox/Cromemco*, Epson @QX-10VD, Sanyo MBC 1000,
Nelma Persona, Kaypro |l, Osborne Single* and double densities, Systel/Olympia, 3R Avatar, Attache, Televideo,
Lobo Max-80*, DEC VT-180, Casio FP-1000, Micromate, Zorba.

* single density formats require two disks. The package cost for these formats Is $19.95

ForIBM PC's and genuine com-
patibles. Available in Double-
Sided or two Single Sided.
Disks.*

Modem7. Allows you to communicate
with any CP/M based system and
download files. Complete detalls were in
Computing Now! November 1983.

PACMAN. You can actually play PAC-
MAN without graphics, and it works pret-
ty fast.

FORTH. A complete up-to-date version of
FIG FORTH, complete with Its own inter-
nal DOS.

DUU. The ultimate disk utility atlowing
you to recover accidentally erased disk
files, fix gorched files, rebulid and modify
your system. A real gem.

D. A sorted directory program that tells
you how big your files are and how much
space Is left on the disk.

USQ/SQ. Lets you compress and uncom-
press fites. You can pack about 40%
more stuff on a disk with this system.

Finance. A fairly sophisticated financial
package written in easily understand-
able, modifiable Microsoft BASIC.

BADLIM. Ever had to throw out a disk
with a single bad sector? This isolates
bad sectors Into an invisible file, making
the rest of the disk useable.

DISK. Allows you to move whole masses
of tiles from disk to disk without having to
do every one by hand, you can also view
and erase files with little typing.

QUEST. A “Dungeons and Dragons” type
game.

STOCKS. This is a complete stock
management program in BASIC.

SEE. Also known as TYPE17, will TYPE
any file, squeezed or not allowing you to
keep documents in compressed form
while still being able to read them.

Order as AFS #1
and specify system

your own applications.

All of this software has been obtained from public ac-
cess sources and Is believed to be in the public domain.
The prices of the disks defer the cost of reproducing
them and malling them, plus the cost of the medium.
The software itself is offered without charge. A few
items include messages Imbedded in the code asking
for voluntary donations on behalf of the authors.
Moorshead Publications warrants that the software
is readable and if there are defects in the medium, we
will replace it free of charge. While considerabie effort
has been made to ensure that programs are thoroughly
debugged, we are unable to assist in adapting them for

BISHOW. Th ultimate file typer, BISHOW
version 3.1 wlll type squeezed or un-
squeezed files and allow you to type files
which are in libraries (see LU, below).
However, It also pages in both directions,
so if you miss something, you can back
up and see It again.

LU. Every CP/M file takes up unnecessary
overhead. if you want to store lots of data
in a small space, you'll want LU, the
library utllity. it permits any number of in-
dividual files to be stored in one blg file
and cracked apart again.

RACQUEL. Everyone should have one
printer picture in their disk collection.

MORTGAGE. This Is a very fancy mort-
gage amortization program which wilt
produce a varlety of amortization tables.

NSBASIC. Large disk BASIC packages,
such as MBASIC, are great... and very ex-
pensive. This one, however, is free... and
every bit as powerful as many commer-
clal programs. It’s compatible with North
Star BASIC, so you'll have no probtem fin-
ding a manuai for it.

ZBOASM. This Is a complete assembler
package which uses true Zilog 280
mnemonics. It has a rich vocabulary of
pseudo-ops and will allow you to use the
full power of your 280 based machine...
much of which can't be handled by ASM
or MAC.

VFILE Easily the ultimate disk utiity,
VFILE shows you a full screen presenta-
tion of what's on your disk and allows you
to mass move and delete files using a
two-dimensional cursor. It has heaps of
features, a built-in help tile and works ex-
tremely fast.

ROMAN. This is a silly little program
which figures out Roman numerals for
you. However, silly programs are so much
fun...

CATCHUM. If you like the fast pace and
Incredible realism of Pacman, you'll go
quletly Insane over Catchum.. which
plays basically the same game using
ASCII characters. Watch little “C's" gob-
ble periods while you try to avoid the
deadly "A’s"... It's a scream.

Order as AFS #2
and specify system

OiL. This is an interesting simulation of
the workings of the oll industry. It can be
approached as either a game or a fairly
sophisticated model.

CHESS. This program really does play a
mean game of chess. It has an on-screen
display of the board, a choice of colours
and selectable levels of look ahead.

DEBUG. The DDT debugger Is good but
this offers heaps of facilities that DDT
can't and does symbolic debugging... it's
almost like being able to step, trace and
disassemble through your source listing.

DUB7. The oider DUU program does have
some limitations. This version overcomes
them all and adds some valuable
capacities. It will adapt itself to any
system. You can search, map and dump
disk sectors or files. It's invaluable in
recovering damaged files, too.

ELIZA. This classic program is a micro
computer head shrinker... It runs under
MBASIC, and, with very little imagination,
you will be able to believe that you are
conversing with a real psychlatrist,

LADDER. This is... this program is welrd.
It's Donkey Kong in ASCIl. It's fast,
bizarre and good for hours of eye strain.

QUIKKEY. Programmable function keys
allow you to hit one key to issue a multi-
character command. This tiny utility
allows you to define as many functions
as you want using infrequently used con-
trol codes and to change them at any
time... even from within another program.

RESOURCE. While a debugger wlll aliow
you to disassemble small bits of code
easily enough, only a true text based
disassembler can take a COM file and
make source out of it again. This Is one of
the best ones available.

Order as AFS #3
and specify system

$1 695 each

Except for 8" disks and those with
two disks which are marked with an
asterisk (*) above which are:

$19.95
Ontario Residents add 7% P.S.T.

PCWRITE. While not quite Wordstar for
nothing, this package comes extremely
close to equalling the power of commer-
clal word processors costing five or six
bills. It has full screen editing, cursor
movement with the cursor mover keypad,
help screens and all the features of the
expensive trolls.

SOLFE. This Is a small BASIC program
that plays baroque music. it's also a
fabulous tutorlal on how to use BASICA's
sound statements.

PC-TALK. A Telecommunicatons
package for the IBM PC which does file
transfers in both ASCII dump and
MODEM7/X-MODEM protocols and
comes with... get this... 119424 bytes of
documentation.

$D. This sorted directory program pro-
duces displays which are; a ot more
readable than those spewed out by typing
DIR.

FORTH. This Is a small FORTH in
Microsoft BASIC. You can build on the
primitives intregral with the language.

LIFE. An Implementation of the classic
ecology game written in 8088 assembler.

MAGDALEN This Is another BASIC music
program.

CASHACC. This is a fairly sophisticated
cash acqulsltion and limited accounting
package written in BASIC. it isn't exactly
BPI, but it's a lot less expensive.

DATAFILE. This is a simple data base
manager written In... yes, trusty Microsoft
BASIC.

UNWS. Wordstar has this unusual pro-
pensity for setting the high order bits on
some of the characters In the files it
creates. Here's a utility to strip the bits
and "unWordstar” the test. The
assembler source for this one is provided.

HOST2. This is a package inciuding the
BASIC source and a DOC flle to allow
users with Smart-Modems to access their
PC's remotely. It's a hacker’s delight.

Order as AFPCS #1
Specify Double-Sided or
2x Single-Sided.*

Moorshead Publications
25 Overlea Boulevard,

Toronto, Ontario M4H 1B1

Software Services

Suite 601,
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Eggtimer

by A. Flind

In the circuit of Fig. 1, ICla, b, and ¢
form the timer. Pressing S1 discharges C2
and sets the timer running. RV1 sets the
oscillator’s rate and is used as a calibrator
to set the range. When the timer com-
pletes its run, IClc’s output goes low.
This pulls IC1d’s input low via C3, and its
output goes high and stays high for about
5 seconds, until RS manages to charge C3
sufficiently to take it low again. While it is
high, the oscillator comprising IC2c and d
is able to run, producing an audio tone.
This completed the circuit as specified,
but left two spare gates available in IC2. It
seemed a shame to waste them, so they
have been wired to form a second astable,
IC2a and b, with a frequency of about 2
Hz, gated on while the timer is running.
The outputs of the two astables are fed to
the output stage, so the net result is a quiet
ticking noise while the circuit is running,
culminating in a 5 second bleep when the
set time is reached. D3 and D4 cause the
output to consist of short pulses rather
than a square wave, as this greatly im-
proves battery economy. R14 keeps the
volume to a reasonable level.

A large piece of Vero was used to
hold all this circuitry, 24 strips of 50 holes.
Fig. 2 shows the 48 breaks, and Fig. 3, the
component layout, including 23 links.
Wire RV1 to decrease resistance when
rotated clockwise. RVl and RV2 then
both increase the period for a clockwise
rotation. To set the circuit up, turn RV1
fully anti-clockwise (minimum period)
and adjust RV2 to provide a time of just
under one minute. Then check that RV1’s
maximum setting gives over 6 minutes.
The control can then be calibrated by trial
and error for times of 1 to 6 minutes. The
current drawn by this circuit is minimal at
all times, even when giving the output
tone it is no more than 5SmA, so a9V bat-
tery should last for a very long time.
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Fig. 2. Eggtimer, copper side.
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Wouldn't you like to have a
new skill you could call your own?
Learn TV, audio, and video servicing
with at-home training from NRI.

You can learn to service and repair
TW, stereos, electronic musical instru-
ments and amplifiers, car and portable
radios, record and tape decks, videocas-
sette recorders and disc players, almost
any kind of electronic equipment on the
market. And you can learn to do it at
home, in your spare time, without quit-
ting your job or wasting time and gaso-
line on night school. NRI will train you.
We've trained over a million and a quar-
ter others, with effective methods proven
over 69 successful years.

Hands-On Training

NRI training is practical training
all the way Throughout your course,
you'll perform hands-on experience proj-
ects that make theory come to life and
give you real understanding.

Includes Both 25" TV and

VCR, Plus DMM and More
As part of your training, you'l
build your own 25" Heath/Zenith color
TV a state-of-the-art unit with infrared
remote tuning, programmable channel
selection, and the incredible space phone
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LET US start this article with a definition:
a sample and hold circuit is used to obtain
a discrete value that represents an analog
signal at a particular instant in time. It
samples the signal, and then, on a given
command, holds the value that the signal
possessed at the instant of interest. These
circuits have found use in many different
areas of electronics where it is necessary to
take a ‘‘snapshot” of a signal at a par-
ticular instant.

We’ll first look at these circuits from
a theoretical point of view, examining an
ideal circuit. At its simplest, a sample and
hold circuit consists of some means of
holding the voltage, and some means of
connecting this storage element to the
signal of interest when we want to sample
the signal. Figure 1 shows us an ideal
sample and hold circuit, in which we have
an electronically-controlled switch to con-
nect the capacitor, our storage element, to
the input signal when we wish to sample
the input. On opening the switch, the
capacitor holds the voltage that was pre-
sent at the input the instant the switch was
opened. We shall call the input voltage Vi,
and the impedance of the source Ryy. The
sample period is the length of time for
which the switch is closed and the hold
period is the length of time the switch is
open.

samplie and
Hold Circuits

The sample and hold circuit is the
analog equivalent of a memory, as Joe
Pritchard explains.

see, we now have a simple RC circuit in
which the capacitor is charged up via the
source impedance R,,. The output
voltage, V,, will rise as an exponential with
a time constant of R,,C; mathematically,
this is:

Vo = (Vin(l - exp(-t/RouC)) Egq. 1

where t is the time between the start of
sampling and the instant at which we are
measuring V,. The practical significance
of this is that we allow the sampling
period to get longer and longer, then V,
becomes closer and closer in value to the
input voltage.

AP

Vin O— -0 Vout
Rout l

T

Fig. 2. The effect of the source impedance.

If we allow the sampling period to
carry on for five time constants, Vo attains
a value that is within 1% of the value of

Vin; this is shown in Fig. 3. Obviously, ex-
tending the sampling period leads to the
value of V, becoming even closer to Vi,,
and after nine time constants, the output
voltage is within 0.01% of the input
voltage.

o

% }
SOURCE.

ZERO v
OQUTPUT IN
IMPEDANCE

- l

OQUTPUT :
INFINITE

- Vout INPUT °
IMPEDANCE

J

H——
8

Fig. 1. Ideal sample and hold.

When we initiate a sampling period
by closing the switch, the following hap-
pens. After the switch is closed, ignoring
the on resistance of the switch, the circuit
approximates to.that in Fig. 2. As you can

The time required for the output to
approximate to the input to within a given
percentage accuracy is called the acquisi-
tion time for that particular accuracy and
that particular sample and hold circuit. In

the above example, the acquisition time
for 1% accuracy is five time constants,
and nine time constants for 0.01% ac-
curacy.

So, to recap on the sampling state.
While the switch is closed and sampling is
occurring, V, will follow Vi, to a certain
degree of accuracy after the acquisition
time has expired; this state of affairs is
shown in Fig. 4. We’ll now go on to ex-
amine what happens when the switch is
opened and the circuit performs the hold
function.

Holding On

The first thing to note is that the input
voltage and its impedance, in theory, no
longer have any effect on the capacitor
due to the switch being open. In reality
there is a slight delay in between the hold
condition being initiated and the switch
actually opening. This time is called the
aperture time and during the output
voltage will still follow the input: this is
shown in Fig. 5. The aperture time is a
function of the circuitry used to perform
the switching and we’ll look at it in greater
detail when we go on to look at the prac-
tical implementations of these circuits.

In addition to the aperture time,
there is the settling time, which is the time
taken for the output to attain a value ap-
proximating the input voltage at the ins-
tant that the hold was initiated. The set-
tling time also depends upon the degree of
accuracy needed.

Once the hold stage has been set up
with the capacitor isolated from the input
voltage, then in the ideal situation with a
perfect capacitor, the capacitor would re-
tain the charge indefinitely. However, as
nothing is truly perfect, the charge stored
on the capacitor gradually leaks away and
the held voltage falls. This decay is pro-
saically known as the droop rate and
depends upon the capacitor value and the
current that leaks through it. Mathemati-
cally: dVo - I Eq. 2

dt C
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We Guarantee it —
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you build. So we make them as simple, straightforward and
interesting as is humanly possible. And as for the manual
and step-by-step directions, ask anyone who has built one
.. . Heathkit is famous for the best manuals in the business.
All of this means you can learn, have a good time and save
$750.00 while building your computer kit.

Our pledge to you . . . We won’tlet you fail!
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Fig. 3. The effect of the source impedance.

Fig. 6. N-channel MOSFET as a switch.
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Fig. 4. The acquisition time.

where I is the leakage current, C is the
capacitor value and dV,/dt is the rate of
change of the output voltage.

The leakage current in the circuit
under consideration would be purely due
to the leakage through the capacitor itself.
However, in practical circuits, this current
can leak away through other circuit
elements. So, the output voltage will be
constantly falling at the droop rate, dur-
ing the hold period.

Building Blocks

Let’s now look at some of the basic
building blocks that we’ll use to build a
sample and hold circuit out of discrete
components. The first circuit element that
we’ll consider is fundamental to the whole
operation — the electronically controlled
switch.

FET Switches: field effect transistors
are obvious candidates for the job of an
electronic switch due to their high
resistance when they are not turned on,
and their low on-resistance of between 30
and 200 ohms. MOSFET’s are also used
in this role (Fig. 6). However, these
devices have drawbacks at high frequen-
cies due to the capacitance that is inherent
in them due to their construction. This
stray capacitance, which is often between
20 and 50pF, reacts with the on resistance
of the switch to give a low pass filter, thus
limiting the input frequency that the
switch can handle. If we do the addition,
it turns out that the top limit of these FET
switches is around 20 MHz. This is ample
for most cases, however. The aperture
time of these switches is about 100 ns.

-
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IHELD
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- —>

SAMPLE

APERTURE TIME
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Fig. 5. Aperture time.

Fig. 7. Diode switch.

Diode array switches: diode arrays can
be employed to give fast switching com-
bined with short aperture times. The
capacitance of these arrangements tends
to be lower than that for the FET swit-
ches. A typical diode array switch is
shown in Fig. 7. A voltage applied across
the V,, terminals will lead to the diode ar-
ray switching.

CMOS switches: these use the sort of
switches found in the 4016 package. They
have a low on-resistance of between 30
and 200 and have the advantage that
they can be driven directly from CMOS
chips used to implement the control logic
of the sample and hold circuit. Other swit-
ching devices, such as relays, have been
used in this role, but their obvious limita-
tion is their low speed and high aperture
time. Both of these parameters are due to
the fact that these devices are mechanical.

We’ll now go on to look at how we
might implement sample and hold func-
tions, first by using ‘standard’ devices,
such as operational amplifier, and then by
using integrated circuit packages designed
specifically for the purpose. Figure 8
shows what is almost a classical design for
a sample and hold circuit utilizing op-
amps. This circuit still has the essential
components of the ideal system, but we
now introduce the additional components
to do some signal conditioning on the in-
put voltage and some isolation of the
capacitor from the circuitry connected to
the output.

The amplifier IC1 is connected as a
unity gain amplifier, and it serves to take
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Fig. 8. A basic sample and hold circuit.

the input signal and provide a copy at the
input to the switch that is identical but
with a lower impedance. This impedance
is the parameter R, in the first system we
considered, and we saw there how it is
desirable to minimize this value. The
switch in this circuit could be one of those
found in a 4016 package.

The capacitor used here is a com-
promise value, as there are conflicting
design factors. From the equation describ-
ing the droop rate (Eq. 2), a large value
capacitor will minimize droop. However,
if the capacitor is too large, it will reduce
the maximum frequency at which the
sample and hold circuit can operate, by
acting as a low-pass filter in conjunction
with R, and the on resistance of the
switch; and a large capacitor here will in-
crease the acquisition time for a given
percentage accuracy by increasing the
value of the time constant of Ry C. Thus
for the circuit to be able to follow high
frequency signals, it is necessary that the
capacitor should be fairly small.

An alternative to a large value of
capacitance to minimize droop is to use
some means of reducing the leakage cur-
rent, I. It is best to stay clear of using
aluminum electrolytic units in this role, as
they have a very poor performance due to
their relatively high leakage. Polyester,
polypropylene and tantalum units can be
employed here, depending upon the value
of capacitance chosen.

Another source of leakage across the
capacitor comes from whatever circuit ele-
ment the capacitor ‘looks into’ when the
switch is open. In this case, it is the input
of an operational amplifier in a configura-

tion that offers a high input impedance
and so a low leakage. By putting this
amplifier in the circuit, we give the
capacitor a standard output to which any
circuitry may be connected without in-
creasing the droop rate. The op-amp used
for IC2 should thus have a low input bias
current, and this parameter is always
given in the data sheets for such a device.
The input bias current is the minimum re-
quired by the operational amplifier for
correct operation. If the figure quoted is
large, then the droop rate will increase.
Thus we must have a good quality ampli-
fier at this point in the circuit and opera-
tional amplifiers with JFET inputs are
often used here due to their low input bias

currents. This makes it possible to choose
the value of the capacitor to suit the fre-
quency requirements of the circuit, rather
than the droop rate requirements.

A final consideration that we must
make is the amplifier IC1. It must be able
to follow the input signal that is applied to
it, and supply a copy of this input to the
switch. The frequency characteristics of
the circuit are thus dependent upon the
characteristics of ICl1 as well as the
capacitor. The first parameter of the
operational amplifier that we must look at
here is the slew rate of the amplifier, a
value that determines the frequency
response of the device. This is best
described in Fig. 9, which shows what
happens when an input of sufficient
magnitude to drive the output of the
amplifier in to saturation is applied very
suddenly. Note how the output takes a
finite time to assume the final output
voltage level. The slew rate is the rate at
which the output rises, usually quoted in
volts per microsecond.

Obviously, if this parameter is fairly
small, the output voltage will take a longer
time to stabilize than if it were quite large.
High speed amplifiers have high slew
rates, such as 100 V/us. The unit we
choose for IC1 should have a slew rate
that is appropriate for the signals under
consideration.

Another parameter of IC1 that is im-
portant for satisfactory operation of the
circuit, is the ability of the output to pro-
vide current. In charging the capacitor
during the sampling period, the amplifier
will have to provide a charging current of:

1=c 4 Eq.3
dt

If the rate of change of voltage is quite
large, a state of affairs that is not rare
when we have a rapid sampling rate or a
rapidly changing input signal, the current
required can be considerable. Amplifiers
used in this position in the circuit can suf-
fer a rise in temperature.

It is often the current sourcing ability
that limits the slew rate of the system as a
whole. Consider an amplifier driving a
signal, changing a 10 V/us into a 100 nF
capacitor; the current it must supply is 10
mA.

It is-the lower of the two slew rate
parameters (op-amp slew rate and current
supply capability) that limits the frequen-
cy operation of the circuit. The maximum
current that an operational amplifier can
source, can be found in data sheets for the
device in question.

Figure 10 shows an alternative con-
nection of the operational amplifier, but
the principles outlined above still hold.
However, this alternative connection
minimizes the effects of the op-amp’s off-
set voltages.

Before we go on to see some general
rules of thumb about op-amp based
sample and hold circuits, a few words
about the rate of, and length, of samp-
ling. The first point to make is that the
sampling period should be longer than the
acquisition time of the system so that
when sampling takes place, for most of
the sampling period, the output voltage
into the capacitor follows the input
voltage with reasonable accuracy. If the
sample period is shorter than the acquisi-
tion time, then the output at hold will not
be an accurate representation of the input.
With regard to the rate of sampling, if the
aperture time is longer than the time inter-
val between separate samples being taken,
then again inaccurate results will be ob-
tained. To be quite safe, you should allow
a good deal longer than the aperture time
between samples.

Choosing Devices

First of all which amplifiers should we
use? For IClI in the circuit we have con-
sidered, the main requirements as we’ve
seen are high slew rate and good current
sourcing ability. The LM318 and the

t

Fig. 9. Op-amp slew rate.
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Fig. 10. Alternative sample and hold circuit.

LF351 are both possible choices here. The
ubiquitous 741 is not usually useful in this
role as it has a low slew rate. The equally
popular LM324 suffers from the same
problem, but both of these devices can be
used in low frequency applications as they
have good current sourcing ability.

With regard to the switch used, this
really depends on the speed of sampling
that is to be used. For many applications,
CMOS switches are quite adequate. The
rate of sampling and the sample period
can both be controlled by suitable astable
and bistable circuits, or via signals from a
microprocessor.

The value of the capacitor used
should be chosen for the acquisition time
required, as we can minimize droop ef-
fects by careful choice of the final op-
amp. If a small acquisition time is needed,

Fig. 11. Practical sample and hold circuit.

which would be the case if we were samp-
ling a rapidly changing signal, then the
capacitor should be small.

The main requirement of the final
op-amp is that it should have a low input
bias current. Devices that come into this
category are the LF356 and the LM308.
The more common op-amps such as the
741 could. be disappointing due to their
relatively high bias current.

‘Some Practicalities

Figures 11 and 12 show practical versions
of Figures 8 and 10 due to Texas In-
struments, which is why they both use TI
devices. Figure 11 uses two P-channel
enhancement FETSs to produce a very high
degree of isolation between the capacitor
and the input buffer IC1. Obviously, PCB
lay-out can enhance the isolation still fur-

ther, and conversely poor lay-out can
degrade it. If the value of Cl1 is chosen to
be 140, then the maximum. drift should be
around 0.2 mV per second.

Figure 12 is a high-accuracy sample
and hold; since IC2 is within a closed
loop, the effect of its offset voltage is
negligible. IC1 is chosen to be a type with
a very low offset voltage, maximum 0.5
mV at 25°C. Components C1 and R3 are
to improve loop gain in the sampling
mode. The one problem with this circuit is
that during hold, DC feedback to IC1 is
removed and it will saturate. It is
therefore important to choose Q1 to
withstand this possibility. Alternatively, a
second FET could be put in parallel with
Cl so as to provide feedback when QI is
off.

The LM398 is a ready-made unit and
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* 1 year parts/labor

“Quarantee.

SEE IT, TEST IT,

COMPARE IT!

BRUNELLE

BRUNELLE INSTRUMENTS INC,

826 Belvedere St.

Sherbrooke, Quebec J1H 4B8

Tel: 1-819-569-1408 Telex: 05-836266

Dependability you can count on. Meets toughest demands!

D20 ed.

KOMPUTECH
) Gdel Diskettes 10 per Box-

5-1/4” 3M-BASF SSDD . .$27.50

5-1/4”” 3M-BASF DSDD . .$34.95
3-1/2” BASF (Mac) SSSD $65.95

—~__ Computer Items

Password 300 (RS-232C, Auto
Ans./Dial-Pulse-Tone,
Apple) (Software also available)
...$229.95

P.C. Disk Controller .. ..$199.95
Teac FD55B1/2 Drive . . .$239.95

Switches 5A at
125 V.A.C.

IBM  +
S.P.D.T.S.L. Threaded
S.P.D.T. P.C. Threaded
S.P.D.T. (W/Off) S.L.

Threaded . .. ............ $2.25

...581.89
...$1.95

Mail orders accepted. Send certified cheque or money order. 2764
INSTRUMENTS  Add $3.00 for shipping, Quebec residents add 9% P.S.T.

MS-DOS21 . ......... $ 89.95
Ketronics 5150K.B. . ...$239.95 PCB Jumpers
C64 ... ... ... $299.95 Double 16 pin, 48" . ... ... $4.95
oy ) Double 14 pin, 18" . ... ... $3.69
C-64 - VIC, RS-232 Port .$ 69.95 Single 16 pin, 12" ... $2.35
P.C. Peacock ......... $375.95 Single 24 pin, 12" ... ... .. $3.25
Ammonium Persulfate Etchant
Hardware 1L dry.. .. .$0.99/51.99 Premixed
Z{E0 AN v il o $ 499 - -
4164 200/150NS ... . ... 9/570 gllaul:gg;er. RIChE O
Sprite Fan 3-1/8" x 2-5/8" (53 Ve
Picton, Ont. Mastercard
..................... $ 24.95 e
. Elcheapo Fan 5BL 458"
vallable from: g W J 5
* Active Components Stores 8V 400 .rr;A.F;/.S'u.L).ply . . 33 gg (61 3) 476 7523
across Canada G.é. MOV # V130LA1404A“ : $10.00 min. Please add $3.00
» Fathom Atlantic, T $ 219 shipping. Ontario residents add
T G, Gy | T A oA
Telephone (Pulse Dial) .$ 10.95 o fax.
................. $10.95 Some guantities limited

Circle No. 29 on Reader Service Card

Circle No. 20 on Reader Service Card




Vicdeo Distribution -

Amplifier

This simple, low-cost project will
allow you to drive up to five video
monitors from one source, such as
a video cassette recorder or a com-
puter.

by John Power

Design

The requirements of a video distribution
amplifier are quite straightforward. The
unit must be able to take a single input
and to drive the required number of out-
puts while retaining video fidelity. The
bandwidth at full output level must be at
least 5 MHz, or more, so as to retain video
fidelity. The input and output impedances
must be matched-to standard 75 ohms
widely used-in video:work and adding or
subtracting units to or fromr the outputs
should not affect any other device con-
nected to an output. In essence, that’s
what this project does.

The heart of the unit is a transistor
array IC — a CA3086. The transistors in-
side this package have been connected as a
differential amplifier, the output of which
drives a power output stage. Feedback
provides a gain of one (i.e., unity) and en-
sures a wide bandwidth. Regulated + 5V
supplies are used so that the whole
amplifier can be direct-coupled, yet main
tain ‘the output on at DC ground poten-
tial. In practice, the ‘DC offset’ at the
output is on the order of 100. mV or so (it
could be positive or negative).

Construction

The video amplifier fits into a 50 x 95 x
158 mm project box along with its own
power supply. This has the advantage of
convenience, though it is possible to run
the circuit off a 12 volt AC adaptor,
which would make the whole a little
cheaper if you already have the adaptor.
These are also safer for the constructor
who is unfamiliar with mains wiring,
though more expensive in the first place.
Anyway, details are given for both situa-
tions.

Select the connectors you intend to
use. Some video systems use RCA sockets
and cables rather than the more robust
BNC type. You may not require the full
five outputs which the unit is capable of
driving. Thus you may elect to economize
and fit only two BNC sockets. (BNC

4x1N4001,1N4002 etc.

/——>+V

C
/gtfj_ Tooou
- 25V

Fam—y
1000u
25V

N~ .,

2x1N4001,1N4002 etc.

oV

FROM »
PLUGPACK 1

TRANSFORMER H A
Qo + o+ 4
1000u
16V
o © |
-+ -0V
(S) @ ! + 4+
TERMINAL P
BLOCK

Power supplies: Wiring details for the two types of power supplies suggested.

32—OCTOBER—1984—ETI




FALL
1984

Directory of

Electronic Retailers

poy el
oo Nero
- S

R

[
© ::“m‘ e
o 4 e

.

wo
N
- S Comet s\
o n Mg e oo 155
aant A gat | o yond el AT
kgt oot ey, s | Y 70 e e \oi
Lo et Vet ) wolcat Miam wle oo ™ oo
A re e ok \w&m{.m
e e o 2w A
[ emeons Tt " =
g ek -
5 ot e

I

4

NN
it

7
74

Moorshead Publications
25 Overlea Blvd., Suite 601,
Toronto, Ontario M4H 1B1
(416) 423-3262




Memo: Re Directory Listings

The information in this directory is that supplied by the com-
panies themselves in most cases and in every case where a
product range is mentioned.

Moorshead Publications accepts no liability for errors,
however caused. Where an error is significant, we will publish
corrections in a future issue.

Since the number of outlets selling Electronics Today and
Computing Now! is changing daily, references to this
should be regarded as a guide only, though it should be
correct at the time of going to press.

If your company is not listed, or if the listing is inaccurate,
please send details to: Directory Listing, Moorshead Publica-
tions, 25 Overlea Blvd., Toronto, Ontario, M4H 1B1.

© 1984 Moorshead Publications




Directory of Computer Stores

BRITISH COLUMBIA

Abbotsford

Radio Shack
33655 Essendene Avenue, Abbotsford, B.C. V2S
2G5 (604)853-7221

Burnaby

Compucentre

9855 Austin Ave., 304 Lougheed Shopping Mall,
Burnaby, B.C., V3J 1N4 (604) 421-5151

Personal computers from IBM PCjr, Commodore
64, Coleco Adam plus complete line of
peripherals, accessories and software for
business, entertainment and education applica-
tions. Large variety of books and third party ven-
dor products.

Computeriand
214-4501 North Road, Burnaby, B.C., V3N 4R7
(604)421-7557

Eaton’s Business Centre

4567 Lougheed Highway, North Burnaby, B.C.,
V5C 327 (604)299-5511 Ext. 322

Computers from |BM, Apple, and Zenith. One of
the widest selections of business, educational,
and entertainment software. Training courses,
teasing and financing are all avaitable.

H&S Microsystems
1255665 Kingsway,
(604)430-4145

MO CAT FREE
Sales & service of PC compatibles & service to
Radio Shack Mod. 1,3,4.

Logistics
7053 Buller
(604)437-9919

Ave., Burnaby B.C., V5J 451

Mai Canada Ltd.
3rd Floor, Central Plaza, 4370 Dominion, Burnaby,
B.C., V5G 4L7

Orion Computer Systems Ltd.
5480 Pandora St., Burnaby,
(604)291-8141

B.C, V5B 1M1

R-A-E Data Systems Div. ETI/ICN
3455 Gardner Court, Burnaby, B.C., V5G 4J7
(604)291-8866

MO CAT

Wholesale/Retail distributor of Data General
'‘Desktop Generation’ and ‘Nova’ 16 bit computers
and peripherals.

Xerox
5172 Kingsway,

Burnaby,
(604)430-4535

B.C. V5H 2ES8.

Campbell River

Island Microsystems

151 Beech St., Campbell River, B.C.,, VOW 5G4
(604)286-0624

Sales, service, courses, and programming. Repre-
sené North Star, Otrona, Corona, Kaypro and Com-
modore.

Castlegar

Castlegar Computers
2217-10th Ave,, Castlegar, B.C., VIN 2Z8

Castlegar Computers
619 Columbia Ave,, Castlegar, B.C., VIN 1G9

Clearbrook

Computer Age

2451 Clearbrook Road, Clearbrook, B.C., V2T 2Y1
(604)859-4151

Authorized Apple, IBM Personal Computers,
Okidata, Transtar, Brother dealer. Specialize in
business, professional and education.

CN |
Burnaby, B.C., V5H 2G4

Coquitlam

Computer Innovations
100-2929 Barnet Hwy, Coquitlam, B.C., V3B 5R5

Paragon Computer Group Ltd.
567 Clarke Road, Coquitlam,
(604)939-6461

Radio Shack

435 North Road, Cariboo Shopping Centre, Co-
quitlam, B.C., V3K 3V9 (604) 931-7533

Radio Shack TRS-80 Models |, Il}, 16 and colour
computers. Hardware and software for each, plus
all related peripherals.

B.C, V3J 3X4

Courtenay

Sandpiper Computer Systems CN
280 - 4th Street, Courtenay,” B.C., VIN 1G6
(604)338-0121

MO

Apple authorized dealer, Olivetti, Epson, Vector
Graphic, business systems & support, software
(Accounting, educational, games, utilities).

Cranbrook

Cranbrook Computer Mart
114 Cranbrook Mall, Cranbrook, B.C., VIC 3L1
(604)489-6244

Cranbrook Photo & Computers Ltd.
800 Baker St., Cranbrook, B.C.,
(604)489-5336

MO

ETIH/CN
ViC 1A2

Franklin Ace 1000, Corona (desktop and portable).
Printers, peripherals, software (Apple & IBM)

Roberts Computer Systems
1139-D Industry Rd. #3, Cranbrook, B.C., V1C 5A5
(604)426-3305

Tarus Computers Limited

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

Business and personal computer specialists.
Authorized Apple dealer.

Dawson Creek

NCS Office Equipment
916-102 Ave, Dawson Creek, B.C., V1G 2B7
(604)782-1294

Grand Forks

KB Computer Centre CN
7383-2nd Street, P.O. Box 1405, Grand Forks, B.C.,
VOH 1HO (604)442-3217

MO

Sales and service for Franklin Ace & Columbia
Data computers, Okldata & Smith-Corona printers,
Sharp calculator products. Apple & IBM compati-
ble software.

Kamloops

Conti Computer Systems
439 Seymour St., Kamloops, B.C., V2C 2G7
(604)374-0404

Radio Shack Computer Dept.
450 Lansdown, Thompson Park Shopping Centre,
Kamioops, B.C., V2C 1Y3 (604)374-1705

Kelowna

Computerland

1649 Pandosy Ave.,
(604)860-1622
Retailer of IBM, Apple, Digital, Hyperion and Com-
paq hardware and sofware. Complete line of
peripherals including Epson, Okidata, C-ITOH,
Mlannesman Tally printers. Full service centre on-
site.

Kelowna, B.C,, V1Y 1P6

Dynamic Computer Centre
6-1960 Springfield Rd., Kelowna, B.C., V1Y 5V7
(604)860-7795

Radio Shack

1979 Harvey Avenue, Northgate Plaza, Kelowna,
B.C., V1Y 6G5 (604)860-4426

MO CAT FREE

TRS-80 models 4, 12, 16, CoCo and Tandy-2000
computers. Hardware and software plus related
peripheral equipment. We stock the full line.

Langley

Net Software Ltd.
5763-203A St.,
(604)530-3161

Langley, B.C., V3A 1W7

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

Maple Ridge

Mapte Ridge Video
22403A Dewdney Trunk, Maple Ridge, B.C., V2X
X7

Nanaimo

Micro-Vision Electronics
21498 Bowden Rd., Nanaimo, B.C., V9S 1H8

Owen & Sons Computer Centre ETICN
52 Victoria Cresc., Nanalmo, B.C., (604)753-4178
MO :

Authorized Commodore computer systems dealer.
Full inventory of software, hardware and ac-
cessories. Servicing of all products done on-site.
Victoria & Nanaimo.

Radio Shack

2159 Departure Bay Rd., Northbrook Mall,
Nanaimo, B.C., V9S 3V5 (604)758-9595

Radio Shack TRS-80 Models ||, l1l, 16 and colour
computers. Hardware and software plus related
peripheral equipment.

North Vancouver

Computer Department of London Drugs Ltd.
2032 Lonsdale Avenue, N. Vancouver, B.C., VIM
2K5 (604)980-3661

Authorized Columbia, Morrow, and Sanyo dealer
with a complete line of printers, monitors,
modems, software, and accessories. Open 7-days
a week.

Macrotech Computer Products Ltd.

1370 Marine Dr., North Vancouver, B.C., V7P 1T4
(604)984-9305

Peripherals for Apple and IBM computersicom-
patibles. Includes Canadian made memory cards
and printer interfaces for Apple /I, I+, and lle.
Also multi-function, muiti-purpose data control
unit, accessible by various computers
simultaneously (i.e., Apple, IBM).

Paragon Computer Group Ltd.
236 West Esplanade, North Vancouver, B.C., VIM
;,1 Ag (604)985-1331

Tracam Electronics Western Ltd.
1859 Welch St.,, N. Vancouver, B.C., V7P 1B7
(604)984-4141

Penticton

LomputeriTlAniA

Computer Mania

P.O. Box 1045, Penticton,
(604)493-4565 / 112-800-663-4143
MO CAT FREE

Specializing in educational software and
peripherals for Apple, Commodore & IBM. Sales &
service. Largest selection of educational Apple
software In Western Canada.

B.C., V2A 7N7

© 1984 Moorshead Publications



Directory of Computer Stores
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@(5? Corporate Computers

Corporate Computers

434 Main St., Penticton,
(604)493-7234

MO CAT FREE

IBM, NEC, Kaypro business systems. Business,
educational software and peripherals for IBM,
NEC, Kaypro, Apple and Commodore. Printers,
Word Processing and Data Processing supplies.
Full service facility.

CN
B.C., V2A 5C5

Future World Ventures Ltd. CN
126-2111 Main Street, Penticton, B.C., V2A 6W6
(rsslcc))4)493-7777

Software for most makes. We carry Atari, Franklin,
Kaypro, and Eagle computers.

Radio Shack
209 Main Street, Penticton, B.C., v2A 5B1
(604)492.5712
Radio Shack TRS-80 Models I, lil, 16 and colour

computers. Hardware and software plus related
peripheral equipment.

Port Alberni

Compu-Mart
3061-3rd Ave.,

Port Albetni,
(604)724-4733
MO

B.C., VIY 2A4

Atari, Commodore, and Sinclair computers, and a
wide selection of software for Atari and Com-
modore machines. Also Percom and Rana disk
drives, and Epson printers.

Port Coquitlam

Datum Electronics Inc.

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

Corvus, NEC APC, Columbia, Apple

Port Moody

Sabre Computer Systems

1-2810 St. John St., Port Moody, B.C., V3H 2C1
(6%4)461-1322

M

An authorized service centre offering sales, ser-
vice and support for business and home computer
product lines.

Powell River

Tomorrowland Computers Ltd.
145-7100 Alberni St., Powell River, B.C., V8BA 5K9
(604)485-6960

Prince George

Northern Computer Concepts

1556-6th Ave, Prince George, B.C., V2L 5B5
(6%4)563—2263

M

Authorized Apple dealer. Also dealer for Epson
printers, Amdek monitors and I1BM accessories.

Radio Shack Computer Marketing Dept.
35-3056 Massey Drive, Pine Centre Mall, Prince
George, B.C., V2N 259 (604)562-7661

Sight and Sound Computer Centre

657 Central St. West, Prince George, B.C., V2M
3%5 {604)562-0356

M

Business and personal applications on most ma-
Jor computer products. Dealer for Apple, Com-
modore, Atari, Corona, Epson and Timex.

Revelstoke

Revelstoke Home and Business Computers Ltd.
215 McKenzie Ave., Box 2550, Revelstoke, B.C.,
VOE 2S0 (604)837-6363

Authorized Apple dealer. Authroized Eagle com-
puter dealer. All major software, peripherals, etc.

Richmond

Compucentre

994-5300 No. 3 Road, Lansdowne Park Shopping
Centre, Richmond, B.C., V6X 2X9 (604)270-7127
Personal computers from iBM PCjr, Commodore
64, Coleco Adam plus complete line of
peripherals, accessories and software for
business, entertainment and education applica-
tions. Large variety of books and third party ven-
dor products.

Computer Department of London Drugs Ltd.
6390 No. 3 Road and Cook, Richmond, B.C., V6Y
2B3 (604)278-8411

Authorized Columbia, Morrow, and Sanyo dealer
with a complete line of printers, monitors,
modems, software, and accessories. Open 7-days
a week.

Computerland
Unit 123, 4940 No. 3 Road, Richmond, B.C., V6X
2C3 (604)276-8272

Epson
E-12020 Vulcan Way, Richmond, B.C., V6V 1J8
(604)278-0718

Executive Micro Computers Inc.
Suite 208, 7080 River Rd., Richmond, B.C., V6X 1X5

LD Computers

12831 Horseshoe Piace, Richmond, B.C., V7A 4X5
(604)274-7122

CAT FREE

LD Computers is a division of London Drugs Ltd.,
a mass merchandising firm operating in B.C., and
Alta.,, with five computer departments and a
wholesale division.

Northwest Digital
20-10991 Shellbridge Way, Richmond, B.C., V6X
2W8 (604)270-7261

Paragon Computer Group Ltd.
6-4040, No. 3 Road, Richmond, B.C., V6X 2C2
(604)270-8392

Sound Chaser Computer Music Stm.
3331 Jacombs Road, Richmond, B.C., V6V 126

Super Software inc.
103-4600 #3 Rd.,
(604)278-7638

MO CAT FREE

We carry approx. 3,000 software titles in stock for
all major micros. Approx. 800 book titles, 50
magazine titles, plus accessories and supplies.

CN
Richmond, B.C., V6X 2C2

Secheit

Digitronic Systems
103 Teredo Square, Box 1897, Sechelt, B.C.,, VON
3A0

Sidney

Sidney Compupower
8720 Pender Park Dr., Sidney, B.C., V8L 325

Surrey

Computer Dept. of London Drugs Ltd.

10348 King George Highway, Surrey, B.C., V3R
2W5 (604)584-3281.

Authorized Columbia, Morrow, and Sanyo dealer
with a complete line of printers, monitors,
modeTs, software, and accessories. Open 7-days
a wegk.

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

Sales: 1BM, Wang, Apple & Hyperion microcom-
puters.

Sprite Computers Ltd.

10217 King George Hwy, Surrey, B.C., V3T 2W6
(604)581-1244

Star Computer Products

2207 Guildford Town Centre, Surrey, B.C., V3R 7B9
(604)584-1033

MO CAT FREE

Complete selection of Apple and IBM comptible
computers, software and accessories. Large stock
of bare boards and accessories {o build com-
puters. Sell kits and components.

Terrace

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

Vancouver
Active Component Sales Corp. ETI/ICN
3070 Kingsway, Vancouver, B.C., V5R 5J7
(604)438-3321
MO CAT $2.00

Complete electronic components and computer
products needs. Texas Instruments, Motorola,
Fairchild, General Instruments, Keytronics
Keyboards, Star Micronics Printers, Tandon
Drives, AP Products, AMP, Ersin Multicore Solder,
Ungar, Weller, OK Industries, Vaco, Xcelite.

Byte Computers (Byte Shop)
2151 Burrard St., Vancouver, B.C.,, V6J 3H7
(604)738-2181

Authorized Apple dealer and service centre. IMS
computers, Sperry PC, full business accounting
with specialty in multi-user systems.

Compu Software CN
101-210 W. Broadway, Vancouver, B.C., V5Y 1P5

Computer Department of London Drugs Ltd.

665 West Broadway, Vancouver, B.C., V562 1G7
(604)872-2528/9

Authorized Columbia, Morrew, and Sanyo dealer
with a complete line of printers, monitors,
modems, software, and accessories. Open 7-days
a week.

Computer innovations

674 Granville St., Vancouver, B.C.,, V6C 126

(604)682-5877

ILBM PC and XT, DEC Professional, Apple /le and /l/,
isa.

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

Computerland of Vancouver West

2156 West Broadway, Vancouver, B.C., V6K 2C8
(604)736-0101.

ComputerlLand is a full service micro computer
retail store selling Apple, IBM, Compaq. We offer
authorized service, hot-line support, training, and
on-site instalition.

Computerland

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

Retailer of IBM, Apple, Digital, Hyperion and Com-
pac1 hardware and software. Complete line of
peripherals including Epson, Okidata, C-ITOH,
Mannesman Tally printers. Full service centre on-
site.

Computer World

Suite 100-1027 West Broadway, Vancouver, B.C.,
Vt‘gi 1E2 (604)732-1258

M

1BM, Wang PC, Apple and ngerion hardware. Ap-
plicable software to run on this hardware i.e.: W/P,
AR, A/P, G/, spreadsheets, etc.

Conti Computer Systems
7204 Main St., Vancouver,

B.C,
(604)324-0505
MO

V5X 3J4

Commodore products and a large line of periph-
erals and support products.

Conti Computer Systems
1216 W. Broadway, Vancouver, B.C., V6H 1G3
(604)734-0606

R = e e e =
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Data Terminal Mart

614 West 8th Ave., Vancouver, B.C., V5Z 1C8
(604)872-8482

We carry Digital, Texas Instruments, Okidata,
Qume, Anderson-Jacobson, Hewlett-Packard.
These include computers, software, printers and
modems.

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

Eaton’s Business Centre

Vancouver Pacific Centre, 701 Granville St., Van-
couver B.C., V6B 4E5 (604)988-6819

Computers from iBM, Apple, and Zenith. One of
the widest selections of business, educational,
and entertainment software. Training courses,
leasing and financing are all available.

Friendly Technology
1161 Melville St., Vancouver, B.C., V6E 2X7

Future Shop
943 West Broadway, Vancouver, B.C., V52 1K3
(604)738-6565

Future Shop
1066 West Hastings, Vancouver, B.C., V6E 3X3
(604)688-6722

Heath/Zenith Computer Centre ETI
3058 Kingsway, Vancouver, B.C., V5R 5J7
(604)437-7626n Victoria area call: (604)384-7511
MO CAT FREE

Complete line of Heathkit and Zenith Data Pro-
ducts computer products; a variety of plotters,
printers, digitizers and modems. Software by
Digital Research, Microsoft, Peachtree, IBM and
others.

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

infomax Computers
999 Pacific Ave.,

(604)688-0696/97/98

Authorized dealers for Apple, Compagq, and DEC
hardware and software. Complete line of
peripherals including Okidata and Epson. Full ser-
vice centre on-site.

Vancouver, B.C., V6Z 2K2

Integrated D.P. Supplies Ltd.

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

MO

Computer books (technical, reference, intsruc-
tional for home, hobby and business). Full line of
computer supplies (disks, paper, ribbons, labels)
and IBM software.

Kalentai Elect. Merchants ETI/ICN
2111 Kingsway, Box 69126, Stn. K, Vancouver,
B.C., V5N 2T4 (604)435-9697.

Key Computer

1920 West Broadway St., Vancouver, B.C., V6J 123
(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

Mica Computer Books ETI/CN
3727 W. 10th Avenue, Vancouver, B.C., V6R 2G5

Minitronics Computer Centres ETIICN
1440 Kingsway, Vancouver, B.C., V5N 2R5
(604)872-3225
MO CAT FREE

Networking and Communication specialist for Ap-
ple and IBM. Services and distributes modems,
hard drives and monitors. Largest supplier of bare
boards and accessories for Apple computers.

Mr. Chips Computer Centre

2025 West 41st Avenue, Vancouver, B.C., V6M 1Y7
(604)266-1264

Computers: Kaypro, Corona, Televideo, Apple
compatible, Commodore, Tava PC, Chameleon.
Printers: Gemini, Transtar, Prowriter. Monitors:
Amdek, Zenith. Software: IBM, Apple, Com-
modore, CP/M.

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

Omni Computer Group
1789-999 W. Hastings, Vancouver, B.C., V6C 2W2

Paragon Computer Group Ltd.
236 West Esplanade, Harbour Quay Building,
North Vancouver, B.C., V7IM 1A4 (604)387-3104

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

tds Computer Solutions Ltd.

689 E. Broadway, Vancouver, B.C.,, V5T 1X7
(604)875-1221

Retail sales of business systems including hard-
ware and software.

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

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

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

Vancouver Protologic
149 W. 6th St., Vancouver, B.C., V7L 1K4

Wizard Computer Systems

6082 Fraser St., Vancouver, B.C., VoW 227

(604)321-7144

Xerox
1055 Dunsmuir St., Box 49328, Vancouver, B.C.,
V7X 1L4 (604)684-7511.

Vernon

Dynamic Computer Centre
3105D-31st Avenue, Vernon, B.C., V1T 2G9
(604)549-4141

Authorized dealer for Apple, Commodore, IBM,
Altos, Onyx and Victor. Full line of computer
books, supplies and accessories.

Victoria

Computerland
3043 Douglas St.,
(604)381-1212
IBM, Digital, Compagq, Apple, Bytec, Nelma.

Victora, B.C., V8T 4N2

Computer Innovations
1701 Douglas St.,
(604)383-4455

MO

Victoria, B.C., V8W 2G8

IBM & Apple /le hardware and software and
peripherals.

CompuCanada

2675 Bridge Street,
(604)381-3512
CompuCanada — national distributorirepresenta-
tive of best selling microcomputer software and
peripheral products for Apple //+ /e, /ll, Com-
modore, VIC-20, and 64, Atari, IBM-PC, Coleco and
more.

East (416)281-3713

West (604)381-3512

CN
Victoria, B.C., V8T 4Y4

Data Terminal Mart
3350 Douglas St.,
(604)384-3841

Victoria, B.C.,, Vv8Z 3L1

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

Heller Computer Systems
1835A Fort St., Victoria, B.C., VBR 1J6

Owen & Sons Computer Centre ETI/ICN
2101 Government St., Victoria, B.C., V8T 4pP2
(604)383-7134

MO

Vancouver Island’s only authorized Commodore
Computer systems dealer. Full inventory of soft-
ware, hardware, and accessories. Servicing of all
products done on-site. Nanaimo & Victoria.

Radio Shack

3170 Tillicum Rd., Unit 125 Tillicum Mall, Victoria,
B.C., VBA 6T2 (604)382-2024

Radio Shack TRS-80 Models |1, lil, 16 and colour
computers. Hardware and software, plus related
peripheral equipment.

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

MO CAT FREE

Micro computer sales & support. Computer educa-
tion. TRS-80 modeis IV, IV portable, model 12,
model 16, multi-user (Xenix). Colour computer for
home, printers, Tandy 2000 MS-DOS.

B.C., vew 1M8

Sandpiper Computer Systems Ltd.

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

MO

Vector Graphic, Apple /le, Epson QX-10, Epson
Printers, Olivetti, and Corona computers. Soft-
ware: BPl, Beagle Bros., Systems Plus, Broder-
:)und, Peripherals: TG, joysticks, Datalife disket-
es.

Software Express Canada

P.O. Box 5007, Station B, Victoria, B.C., VB8R 6N3
(604)382-4311

MO CAT FREE

National microcomputer mail order company of-
fering a selection of software and peripheral pro-
ducts for most micro systems.

Tecworld Computers CN
1551 Cedar Hill Road, Victoria, B.C., V8P 2P3
(604)721-1544

Victoria Personal Computers Ltd.

1010 Blanshard St., Victoria, B.C., VBW 2H5
(604)388-6212

Apple, Wang, Kaypro, Corona, sales, rentals, ser-
vice, education division.

West Vancouver

Radjo Shack Computer Dept.

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

MO CAT FREE

TRS-80 microcomputers, printers, plotters, fur-
niture, ribbons, paper, forms and misc. peripherals
for systems including multi-user and network.
Home computers with games, educational pro-
grams and accessories.

ALBERTA

Athabasca

Athabasca Computer
P.O. Box 1226 Athabasca, Alta., TOG 0BO

Calgary

Abacus Electronics

5659 Madigan Rd. N.E., Calgary, Alta, T2A 4P1
(403)273-0594

MO CAT FREE

Ace Tech. Computer & Video
18-3012 17th Ave. S.E., Calgary, Alta., T2A 0P9

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

MO CAT $2.00

Complete electronic components and computer
products needs. Texas Instruments, Motorola,
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Fairchild, General Instruments, Keytronics
keyboards, Star Micronics printers, Tandon drives,
AMP, Ersin Multicore Solder, Ungar, Weller, OK In-
dustries, Vaco, Xcelite.

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

MO

Alta., T3C 1C9

Alpha Micro Computer
1504-14th St. S.W., Calgary, Alta,, T3V 3C3

Altel Data

6204-3rd St. S.E., Calgary,
(403)259-7000

CAT FREE

Leaders in computers and data communications
in Alberta. Major supplier of computers (micros &
minis), peripherals, data sets, multiplexers, CRTs,
printers and network services.

Alta., T2H 1K4

Allwest Computer Systems Inc.

#7, 1305-33rd St. N.E., Calgary, Alta, T2A 5P1
(403)230-4272

Sperry, Televideo, Okidata, Qume, Targa, Corona,
Champion, KIS, Supercalc, Wordstar, Agri-
Software, Allwest Accounting Software, Salvo.

Cardinal Industrial Electronics ETI/ICN
Bay 10-5920 11th St. S.E,, Calgary, Alta,, T2H 2M4

Computer Centre

4908-17th Ave.,, S.E, Calgary, Alta, T2A 0v4
(413)272-9874

MO

Franklin computers AMS general ledger system,
wholesalelretail; specializing in business applica-
tions.

Computer Innovations

200 8th Ave. SW, Calgary, T2P 1B5
(403)294-1224

IBrg PC and XT, DEC Professional, Lisa, Apple lle
and /1.

Alta,,

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

Computer Innovations

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

Lisa, Apple /le and /ll, DEC Professional, IBM PC
and XT.

Computer Innovations
100 Anderson Rd. S.E., Calgary, Alta, T2J 3v1

Computer Innovations
111-5809 McLeod Trail St., Calgary, Alta., T2H 0J9

Computer Mart
26-1410 40th Ave, N.E., Calgary, Aita., T2E 6L1

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

Computerland
10333 South Port Rd. S.W, Calgary, Alta., T2W 3X6

Computer Solutions

1700 Varsity Estates Drive N.E., 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
gystemsA Variety of peripherais and support pro-

ucts,

Computerworks CN
101601 17th Ave. SW,, Calgary, Alta T2S 0B3
(403)228-2785

Products: Hewlett Packard, Epson, Digital, Com-
modore, Corona, Dysan, Sentinel. Services; Con-
sulting, technical service and support, in-house in-
structional.

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

Eaton’s Business Centre
408-8th Ave. SW. Calgary,
(403)266-0234 J
Computers from IBM, Apple, and Zenith. One of
the widest selections of business, educational,
and entertainment software. Tralning courses,
leasing and financing are all available.

Alta, T2P 2L9

Epson Canada Ltd.
126125 12th St. S.E., Calgary, Alta,, T2H 2K1

Heathkit Electronic & Computer Centre ETHCN
101-5809 Macleod Trail S., Calgary, Alta., 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, Hayes modems. Soft-
ware by Digital Research, Microsoft, Peachtree
and others.

Hindson Computer Systems Ltd.

7144 Fisher St. S.E.,, Calgary, Alta, T2H OWS5
(403)252-9576

Commodore computers, peripherals, software. Ep-
son, Gemini, Brother, Smith Corona printers. MS-
DOS systems.

IBM Product Centre
Bow Valley Square I, 117-205 5th St. SW,,
Calgary, Alta, T2P 2v7

Kellam Business Systems

#100, 720-28th St. N.E., Calgary, Alta.,, T2A 6R3
(403)273-2733

Hewlett-Packard 150 Series touch screen com-
puter. Hewlett-Packard printers, plotters, business
software. Commodore 8000 series business com-
puters, peripherals and software.

MAI Canada Ltd.
19-6025 12th St. S.E.,, Calgary, Alta., T2H 2K1

Nordngo Computer Systems

3016 19th St. N.E., Suite 101, Calgary, Alta., T2E
6Y9 (403)250-1222

Specializing in multi-user business systems, com-
plete software and hardware support services.
Products include: Durango, Poppy/Poppy II, IBM
PC compatibles, Realworld Business Software.

Northwest Digital (Alberta) Ltd.

150-1209 59th Avenue S.E., Calgary, Alta,, T2H 2P6
(403)252-8840

Hewlett-Packard Series 150B Touch screen —
Series 200 Technical Systems. Texas Instruments,
T!1 Professional, Sharp Portable PC 5000, PC1500,
Epson printers, plotters, HP100 Portable.

Professional Computer Centre
525-7th Ave. S.W., Calgary,
(403)294-1778

CAT FREE

Supplier of Apple, Digital and Compaq personal
computers. Hardware and software. Service and
support including application seminars and train-
ing.

Alta, T2P 3S8

Radio Shack

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

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

Radio Shack

3625 Shaganappi Tr. N.W,, Calgary, Alta., T3A OE2
(403)286-7380

MO CAT

TRS-80 Computer Products and related
peripherals.

Radio Shack Computer Centre
6708 Macleod Tr. S, Chinook Square, Calgary,
Alta,, T2H 0L2 (403)252-2292
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Radio Shack Computer Centre
839-8th Ave. SW. Calgary,
(403)266-4561

MO CAT FREE

TRS-80 hardware and software. Tralning, service,
education, support.

Alta,; T2P 0V3

Radio Shack Computer Dept.
1528-3800 Memorial Dr. N.E,, Marlborough Square,
Calgary, Alta,, T2A 2K2 (403)273-9504

Tesserac Computer Systems Ltd.

44404 12th Street, Calgary, Alta, T2E 7A1
(403)230-1446 h

MO CAT $2.75

Hardware & Software: Commodore, Atari, Texas
instruments, Eagle Computers, Northstar, Sanyo
Computers. Full line of printers (Epson, Gemini,
Brother). Full line of peripherals and disk drives.

The Computer Shop of Calgary
3515-18th St. SW.,, Calgary,
(4%3)2434356

M

Alta, T2T 4T9

Full line of Commodore equipment, Northstar Ad-
vantage and some Texas Instruments. Business
systems and systems for technical applications
and normal retail.

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

Total Computers Ltd.
1-1015 3rd Ave. N.E., Calgary, Alta,, T2E 623

Total Computers Ltd. CN
408-10816 Macleod Trail S.E., Calgary, Alta,, T2J
5N8

TypeTech Office Systems Ltd.
3939-12 St. N.

E., Calgary,
(403)250-2600
MO CAT FREE
Sales, service, supplies, stock and custom soft-
ware, Brother, Corona, IBM, Franklin, Apple, Ep-
son, Comrex, Hayes, Tycor, Prowriter, Skyman.

Alta. T2E 6R8

Unitron Computer Corp.

171 Faldale Close N.E., Calgary, Alta, 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 monitors,
modems, printers, speech synthesizers, and voice
recognition. Dealer inquiries invited.

Xerox Canada Inc.

Box 9120, Suite 2000, 205-56th Ave. 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, monltors, software.

The Xerox Store

530-8th Avenue S.W., Calgary, Alta, T2P 3S8
(403)269-7377

Authorized dealer for: Xerox, Apple (Lisa & Macin-
tosh) and Hyperion computers. Also carry copiers,
word processors, memory writers, suppiies, com-
puter products and software,

Camrose

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

ACC Answer Computer Centres Corp.
14310-111 Ave., Coronation Plaza,
Aita., T5M 327 (403)451-9111
Dealer for IBM PC, Wang PC-OIS. Lectures and
audio visual for more effective training.

Edmonton,

Allwest Computer Systems,
11505-106th Avenue, Edmonton, Alta., TSH OR8

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

Appie Canada Inc.
705-10179 105th St., Edmonton, Alta., T5J 1N3

Cardinal industrial Electronics ETI
10630-172 St., Edmonton, Alta., T5S 1H8

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

Retailer for Radio Shack computer products &
software, also Columbia computers ({BM compat-
ible), software and peripherals, and IBM compat-
ible software and peripherals.

T5N 1R7

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

Compu-Ware Corp.
10125-82nd Ave., T6E 125
(403)432-0083

Speclalizing In IBM compatible computers, soft-
ware, printers, modems and accessories. Our ma-
Jor lines include: Leading Edge, Sanyo, Tava, and
Columbia. Phone for further information.

Edmonton, Alta.,

COMVIPUTATION

SSDD Diskettes $19.95/in Plastic Box
$17 .50/ No Box.

100% Certified/LIfetime guarantee

3M Diskettes SSDD $29.95

MAIL ORDERING Cheque or money order. Visa,
American Express, and Mastercharge accepted — in-
clude card number, expiry date and signature. Add $3 for
shipping. Ontario residents please add 7% tax.
6031-103st Edmonton Alta T6H 2H3

Computation Systems ETHCN
6031-103 St., Edmonton, Aita, T6H 2H3
s(())3)436-6246.

Apple and IBM compatible home & business com-
puters featuring the Solution 5000 PC, Corona,
Santos, Multitech, and QCal products. Good
selection of peripherals, supplies and books.

Computer Cottage ETI/ICN
12913A-97 St., Edmonton, Alta., T5E 4C2
(&%3)478-6143

Retail outlet selling Atari, Epson QX-10, Spec-
travideo, and Optimized System Software. Com-
piete personal and business systems.

Computer Circle ETI/CN
10609-109 St., Edmonton, Alta, T5H 3BS
(403)425-4576
MO CAT FREE

Authorized Dealer for QCAL computer products,
Mastone monitors, Taitron modems and Laser

disk drives.

Computer Dept. of London Drugs ETI/ICN
15035 Stony Place Road, Edmonton, Alta., T5P 3X9
(403)483-8444

Authorized Columbla, Morrow, and Sanyo dealer
with a compiete line of printers, monitors,
modems, software, and accessories. Open 7-days
a week.

Computer Gallery
10804-107th Ave.,
(403)420-6794

CAT

CN
Edmonton, Alta.,, TSH 0X2

Commodore Systems dealers for consumer and
educational hardware and software — sales and
service CBM products. Serving at Northwood Mall,
also next to Zelier's

Computer tnnovations
111th Street & 51st Avenue, Edmonton, Alta., T6H
4K7

Computer innovations
10411-124th St., Edmonton, Alta,, TSN 325

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

Computeriand
10510-82nd Ave.,
(403)433-1491

Edmonton, Alta., T6E 2A4

Computertand Edmonton Downtown
10155-102nd Ave., Edmonton, Alta,,
(403)425-6786

IBM, DEC, Compagq, Apple. Primarily operating as
a business computer centre.

T5J OE8

Computique
10056-101A Ave,,
(403)424-9061

MO

Edmonton, Alta, T5J 1v8

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

Compufron

Computron

17507-107 Avenue, Edmonton, Alta., 758 1ES
(403)489-8400

A national Canadlan distributor of hardware, soft-
ware and peripherals by name manufacturers in-
cluding: Kaypro, Sperry and Anchor Automation
products.

Computron
10641-123 Street,
(403)482-7363

A full service retailer of hardware, software and
peripherals by internationally known manufac-
turers Including: Sperry, Kaypro and Anchor
Automation.

Edmonton, Alta, TSN 1P3

Cridome Systems Ltd.
12120-106 Ave., Edmonton, Aita., TSN 022

Data Terminal Mart

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

MO

Authorized distributors for Digital Equipment
(PC's & terminais), QUME, Hewlett-Packard,
Kaypro, and Texas {nstruments. Plus a complete
line of software and training.

East Video and Comp.
15124 Stoney Plain, Edmonton, Alta., T5P 3Y3

Galactica Computers Ltd. CN
10021-103 Ave., Edmonton, Alta., T5J OH1
(403)429-1426

MO

Full line of Apple products, complete service for
Apple products.

Heathkit
4966-92nd Ave., Edmonton, Alta.

Heathkit Electronic & Computer Centre ETI/CN
12863-97th St., Edmonton, Alta., T5E 4C2
(403)475-9331
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.

Hi-Tech Computers
4648-99th St., Edmonton, Alta., T6E 5H5 (403)
4370196

1&S Software Library
#12-1001582 Ave,,
(403)435-2923

IBM Product Centre

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

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

Edmonton, Alta. T6E 122

IBM personal computers. Also sell IBM
typewriters and supplies.

INTEK Electronics (Alberta) Ltd. ETI/CN
4616-99 Street, Edmonton, Alta., T6E 5H5

(403)437-2755
MO

Complete line of Active and Passive components,
Motorola Semiconductors and development
systems.

Kaypro clo Computron

17507-107 Avenue, Edmonton, Alta., T5S 1E5
(403)489-8400

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

Mai Canada Ltd.
#112 5008-86th St., Edmonton, Alta., T6E 5S2

Microbyte Software
#404-10454-82 Ave., Edmonton, Alta., TBE 427

PACIFIC RIM
ELECTRONIC IMPORTS INC.

Pacific Rim Electronic Imports Inc.
10706-134 Ave., Edmonton, Alta.,
403)475-0555

O CAT FREE
Exclusive Canadian distributor for QCAL com-
puters, Laser disk drives, and Mastine monitors.
Call for dealer nearest you.

TSE 5S9

Panacea Scientific Corp.
;g% W. 12406-112 Avenue, Edmonton, Alta., T5M

RAE Industrial Electronics Ltd.
11680-170 Street, Edmonton,
(403)451-4001, 1-800-661-7224
MO CAT

Data General computers and peripherals, the Nec
APC Computer, data products and printers, Kim-
tron terminals, Wabash floppy disks, computer
books, software and electronic parts.

Radio Shack
137th Ave. & 66th St., Londonderry Mall, Edmon-
ton, Alta., TSC 3C8 (403)473-0431

Radio Shack Computer Centre
8207 Argyll Rd., Edmonton,
(403)468-2771

CN/ET!

Alta, T5S 1J7

Alta, T6C 4B2

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

© 1984 Moorshead Publications



Directory of Computer Stores

Apple & IBM Compatable
Computers & Peripherals

Sutern 5-CP80

*80 column dot matrix printer

PACIFIC RIM

ELECTRONIC IMPORTS INC.

*Registered Trademark of Apple
Computors INC.

Canadlan Distributor
Auto dial Auto answer 300 bps modems

10706-134 Ave., Street, Edmonton, Alberta Canada T5E 148
(403) 4750555, 475-0855

IBM Registered Trademark of International Business Machines

Call for Dealer Nearest You

-LASER

micro-systems
Shugart, Teac, Chinon &
Panasonic 5% ", Taber 3% "
Disc Drives

Mastone

Amber Green & Color
Monitors

OCAL MODEM

Telex: 03741683

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

The Information Connection
10458-82nd Ave., Edmonton,
(403)432-7159

Authorized dealer for IBM, Sperry Compaq,
Hewlett-Packard. Complete line of software pro-
ducts including “The Manager” and “Imaginet”
(LAN) “Goldcard” service, training and after-sale
support.

Alta.,

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

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

Westworld Computers
11112-101 St.;, Edmonton,
(4034711727

Apple computer authorized dealer. Classroom
training. Priority service and support. Hardware
and software — business, home, and educational
applications.

Alta., T5G 2A2

Westworld Computer

10805-82 Avenue, Edmonton, Alta.,
(403)439-3971

Apple computer authorized dealer. Priority service
and support. Hardware and software — business,
home, and educational applications.

T6E 2B2

Westworld Computers Ltd.

14814 Stony Plain Road, Edmonton, Alta., T5N 3S5
Apple computer authorized dealer. Priority service
and support. Hardware & software — business,
home & educational applications.

Xerox
(1)?}80-101 St., Manulife Pl., Edmonton, Alta., T5J

Fort McMurray

Aguila Electronics

P.O. Box 5507, Fort McMurray, Alta, T9H 3GS
(403)791-0588

MO CAT FREE

Authorized Dealer for QCAL computer products,
Mastone monitors, Taitron modems and Laser
disk drives.

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

T6E 2A2

Grande Prairie

Pussycat Business Systems Ltd.

10005-97A Street, Grande Prairie, Alta., T8V 2C2
(403)532-4140

MO

Apple, IBM computers. Specializing in business
accounting.

Radio Shack
9833-99 Avenue, Town Centre Mall 128, Grand
Prairie, Alta., T8V 4V2 (403)538-4393

High River

High River Electronics
Box 417-26 Ranchland Mall, High River, Alta., TOK
1E0

Innisfail

Computer Control Consultants

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

Business consutting service. Apple and CPM com-
patible equipment, technical services, authorized
Franklin dealer. Peripherals include Rana, Elec-
trohome, Zenith, Nec, Epson, Trak. Compumax

.and Citation software,

Lethbridge

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

Computation Systems

94 Chippewa Cresc., Lethbridge, Alta., TIK 584
(403) 329-3019

MO CAT FREE

Authorized dealer for QCAL computer products,
Mastone monitors, Taltron modems and Laser
disk drives.

Datatron Computer Solutions Inc.

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

Micro computer and mini computer retail and
direct sales, support and service for Apple, Texas
Instruments PC and IBM PC & XT and system 36.

Hindson Computing Systems (Lethbridge)
1283-3rd Avenue S., Lethbridge, Alta, T1J 0K2
(403)328-0320

Commodore computers for the home and small
business. Epson, Gemini, Brother, Smith Corona
printers. MS DOS systems. Software for Com-
modore, IBM.

Lethbridge Computerland

816-4 Ave. South, Lethbridge, Alta., T1J 0P2
(403)320-0066 g

Hardware: 1BM, Dec, Compagq, Hyperion: Printers:
Epson, Okidata, Brother, Centronics. Software:
Lotus 1-2-3, Visi series, Peachtree & MBS! Accoun-
ting, Homestead & Countryside Data, Agricultural
Accounting.

Radio Shack Computer Dept.
2025 Mal?r Magrath Dr., College Mall, Lethbridge,
Alta., T1K 2S5 (403)327-1382

Total Computers Ltd.

521-5th Street South, Lethbridge, Alta., T1J 2B9
(403)320-1448

Apple and Alpha Micro Computers; related
peripherals, accessories, supplies and software;
full service centre on location.

Lioydminster

Office King Supplies
5014-48 St., Lloydminster, Alta., T9V OH8

Medicine Hat

Base 2 Consulting
42 Rossmere Close S.E., Medicine Hat, Alta., T1B
2J8

Radio Shack Computer Dept:

3292 Dunmore Rd. S.E, Medicine Hat Mall,
Medicine Hat, Alta.,, T1B 2R4 (403)527-9306

A full line of Radio Shack computer products and
support.

Total Computers CN
929 S. Railway St. S.E., Medicine Hat, Alta., T1A
2W3 (403)529-5200

Mini- and micro-computer sales and services.
Authorized dealer for: Apple computer, Alpha
Micro, Canon, Epson.

Red Deer

Computerland .
2325-50th Ave., Unit 146, Red Deer, Alta., T4R 1M7
(403)346-8811

Computer Terminal
4747-67th 'Street,
(403)343-6797
Apple computers for home and business. Epson
printers, NEC monitors. Wide range of software.

Red Deer, Alta, T4N 6H3

Computer World CN
4919-49 St., Red Deer, Alta., TAN 1V2 (403)347-4280

Radio Shack Computer Dept.
6735-50th Ave,, Parkland Mall, Red Deer, Alta., TAN
4C9 (403)342-1020

Red Deer Microsystems ETI/CN
4901.48 Street, Parkland Square, Red Deer, Alta.,
L:i(;l 6M4 (403)342-4831/346-9345

Authorized Commodore Systems dealer. Service
centre. Hardware, software, books, magazines,
printers.

[~ CODING KEY

Em ETI Magazine sold here

CN  CN! Magazine sold here

EC Supplles Electronic
Components

RTV  Sells Radio and TV parts

TG Sells Test Gear

EK Sells Electronic Kits

MO  Company does Mail
Order
CAT Catalogue avallable.

The cost of this, or if it
Is tree, is shown.

e e e e e
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West World Computers Ltd.

Bower Place Shopping Centre, Red Deer, Alta.,
T4R 1N4 (403)342-4533

Apple computer authorized dealer. Hardware and
software. Priority service and support — business,
home and educational applications.

Spruce Grove

Micro Merchant

103 Cumbria Centre, Spruce Grove, Alta., TOE 2C0
(403)962-4959

MO CAT FREE

Supplier of MS DOS software and micro related
peripherais. Full line of Radio Shack products also
available,

SASKATCHEWAN

Melfort

Dataport Computer Centre CN
Box 3607, 712 Main St,, Meilfort Sask., SOE 1A0
(306)752-5577

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

Moose Jaw

Futronics

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

MO

Computer hardware, software, supplies and ser-
vice. Commodore, Atari, Ti, Epson,

Microfuture

117-1st Ave. N.E., Moose Jaw, Sask., S6H 0Y9
(3(())6)694-5889

M

Apple lle, Apple/ic, Epson, QX-10, Epson Printers,
Macintosh, Lisa. Complete Line of Software and
peripherals. Full service centre.

Prince Albert

Custom Computing Systems
49-15th St.'West, Prince Albert, Sask., S6V 3P4

Digipac Microcomp
907 River Street East, Prince Albert, Sask., S6V
0B3

Radio Shack

1403 Central Ave., Gateway North Plaza, Prince
Albert, Sask., S6V 7J4 (306)922-2729

MO CAT FREE

It's easy to expand a TRS-80 computer, Wide
selection of software, complete line of ac-
cessorles. Lease your system. Service
agreements. Technical hotline.

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

Regina

Basic Business Systems
226-1055 Park St., Regina, Sask., S4N 5H4

Computeriand
1504B Aibert St.,
(306)522-6717
Retailer of IBM, Apple, Digital, ngerion and Com-
pa¢1 hardware and software. Complete line of

pherals Inciuding Epson, Okidata, C-ITOH,
rv:annesman-TaIIy printers. Full service centre on-
site.

Regina, Sask., S4P 2S84

Computer innovations
12th Ave., & Hamilton St., Regina, Sask., S4P 0M2

Datatec Computer Systems Ltd.
1945 Hamilton St., Regina, Sask., S4P 2C7

Epson Canada Limited
199 N. Leonard Street, Regina, Sask., S4N 5X5
(306)924-1575

Interactive Systems
1102-8th Avenue,
(306)522-3828

Regina, Sask.,, S4R 1C9

Leadmg dealer of microcomputers, software and
peripherals. Kaypro, Corona, Televideo, Columbla,
Northstar and more! Also provide full training,
hardware installation and consuiting services.

Microfuture
1302 Broad St,,
(306)525-0537

Regina, Sask., S4R 1Y3

Apple /le, Apple lic, Epson QX-10, Epson printers,
Maclntosh Lisa. Complete line of software and
perlpherals Full service centre.

Micro Shack of Western Canada CN
333 Park St., Regina, Sask., S4P 5B2 (306)543-4079

Radio Shack Computer Centre
1246 Albert St., Regina,
(306)352-6608

Sask., S4R 2R3

Saskatoon

Computerland

344 Third Ave. N., Saskatoon, Sask., S7K 6G7
(306)665-7055

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

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

Computer innovations
The Bay, 4th Floor 23rd St. & 2nd Ave., Saskatoon,
Sask., STK 2B

Computer Innovations
305-2nd Ave. N,, The Bay, Saskatoon, Sask. S7K
B6

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

Custom Computing
124A-2nd Ave. N., Saskatoon, Sask., S7TK 2B2

Datatec Computer Systems, Ltd. ETHIICN
150-2nd Avenue North, Saskatoon, Sask., S7TK 5B2
(306)934-8106

MO

Authorized dealer for: Apple, Zenith, Digital and
Son{ Complete computer-based solutions for:
Business and information Management, profes-
slonal, industrial and commercial offices, and per-
sonal apphcaﬂons

Datatec Computer Systems, Ltd. ETI/ICN
436-2nd Ave. N, Saskatoon, Sask., S7TK 2C3.
(306)653-5131

MO

Authorized dealer for: Apple, Zenith, Digital and
Sony. Complete computer-based solutions for:
business and information management, profes-
sional, industrial and commercial offices and per-
sonal applications.

Data Terminal Mart
315.25 St. East,
(306)665-7222
Authorized dealer for Texas Instruments, DEC,
Hewlett-Packard, Kaypro, Okidata. Ful{ fine of per-
sonal/professnonal computers, printers, software
and data communications equipment.

Saskatoon, Sask., S7K 0OL4

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

Micro Shack Ltd.

607-45th St. W., Saskatoon, Sask., S7L 5W5
(306)244-6909
R.A.E. Industries ETI/CN

1501 Ontarlo Ave., Saskatoon, Sask.

Radio Shack

205 Third Ave. N., Saskatoon, Sask., S7K 2H7
(306{242-2808

Radio Shack TRS-80 Models Il, Iii, 16 and colour
computers. Hardware and software for each, plus
all related peripherals.

Radio Shack

300 Confederation Dr., Confederation Park Plaza,
Saskatoon, Sask., S7L 4R6 (306)384-9211, 382-4911
CAT FREE

Complete line of TRS-80 computers & peripherals.

Xerox
352-3rd Ave. N, Saskatoon,
(306)652-9500

Swift Current

Dataport Computer Centre
Box 580, 223 Central Ave., Swift Current, Sask.,
S9H 3W4 (306)773-6033

Sask,, S7K 6G7

Runzers Office Equipment
164-1st Ave. N.W,, Swift Current, Sask., S9H 3w7

Southwest Computer Centre CN
341 Central Ave. N, Swift Current, Sask., S9H 0LS
(306)773-1058

We are an authorized Apple® dealer and carry a
complete line of Apple software.

MANITOBA

Brandon

Canadian Computer Era
761-18th Street, Brandon,
(204)728-2417

Authorized Apple, Commodore and Epson dealer.

The Leading Edge
2500 Victoria Ave,, Brandon, Man., R7B M7

Radio Shack
18th Street & Richmond Ave., #4, Brandon Shop-
ping Mall, Brandon, Man., R7A 5C5

Man., R7A 5B6

Tronica
718-18th  Street,
(204)727-4557

Dauphin

Dauphin Musical Supplies CN
14 - 1st Ave, NW,, Dauphin, Manitoba, R7N 1G7
(204)638-4712

MO

Commodore Computer dealer and software.

The Pas

Gene Electronics
P.O. Box 2220, The Pas, Man., R9A 9L8

R.C.S. Software
P.O. Box 2515, The Pas,
(204)623~21 13

Brandon, Man., R7A 5BS

Man, R9A 1M3

Software for: Apple, Franklin, Atari, Commodore,
Tl, etc. Atari computers, Franklin Ace, Coleco.
Game cartridges for intellivision, Colecovnslon
and Atari.

T.M. Genlk Computerized Business Sys.

838 Hogan Avenue, Box 2965, The Pas, Man., R9A
1R6 (204)623-2453

MO CAT FREE

Hardware/software sales for business market.
Dealer for Columbia, Olivetti, Epson & various ac-
counting packages. Vertlca| market software. Can
provide conversion from manual record keeping.to
computerized system.

Winnlpeg

Brooks Data Systems Ltd.

1616 King Edward St., Winnipeg, Man., R3C 2v8
(204)633-7247

Statusware software.
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Citation Software
1901 Logan Ave., Winnipeg, Man,
(204)632-0559

R2R 0H6

Computerland
715 Portage Ave.,, Winnipeg, Man., R3G 0M8
(204)774-1924

Compucentre

1064 Portage Ave., Winnipeg, Man., R3G 0S3
(204)775-4591

Personal computers from 1BM PCjr, Commodore
64, Coleco Adam, plus complete line of
peripherals, accessories and software for
business entertainment and education applica-
tion. Large variety of books and third party vendor
products.

Compucentre Computer Center Ltd.

1064 Portage Ave., Winnipeg, Man.,, R3G 0S3
(204)775-4591

Computers and peripherais from IBM, Apple,
Hewlett-Packard, Texas Instruments, Hyperion,
Compagq. Complete selection of business and ap-
plication software. Customer training facilities
and service areas.

Compu-Dent

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

Complete Canadian Dental Management system.
Contains: appointment book, patient records, in-
surance billings, accounts receivable, accounts
payable, general ledger, forms letter.

Computer innovations
1313 Borden Place, Unit 33, Winnipeg, Man., R3H
() ¢]

Computer Innovations
Portage Ave. and Memorial Bivd., Winnipeg, Man.,
R3C OE7

Computer Innovations
3605 Portage Avenue, Winnipeg, Man., R3K 0X3
(204)885-4426

Computer King ETI/ICN
2-1565 Regent Ave., Winnipeg, Man., R2C 3B3

Comp-Tyme Consultants Ltd.

706-213 Notre Dame Ave., Winnipeg, Man., R3B
1N3 (204)942-0879

Software development house involved in in-
tegrated micro computer systems. Dealers for a
number of hardware/software manufacturers
specializing in small business applications.

Computer Visions

894 Portage Ave., Winnipeg, Man, R3G 0P4
(204)786-2515

Specializing in vertical computer markets. Hard-
ware lines: Franklin, Corona, Columbia. Custom
software design.

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

CTC Computers

705-213 Notre Dame Ave., Winnipeg, Man. R3B
1N3 (204)942-6185

Micro computer hardware and software sales. Col-
umbia, Eagle, NCR, Unitron, Arrow, AVT com-
puters. Centronics, C-ITOH, Epson, Okidata, Man-
nesmann Tally printers. ADDS, Televideo, Liberty,
Qume Terminals. Ashton-Tate, Broderbund, Con-
tinental, Peachtree, Micropro, VisiCorp, Sorcim
software.

Eaton’s Business Centres

1485 Portage Avenue, Polo Park Mall, Winnipeg,
Man., R3C 0C2 (204)988-6922

Computers from |BM, Apple, and Zenith. One of
the widest selections of business, educational,
and entertainment software. Training courses,
leasing and financing are all available.

Eaton's Business Centre

320 Portage Ave., Winnipeg, Man.,
(204)988-6819

Computers from IBM, Apple, and Zenith. One of
the widest selections of business, educational,
and entertainment software. Training course, leas-
ing and financing are all available.

R3C o0C2

Heathkit Electronic & Computer Centre

1315 Portage Ave., Winnipeg, Man., R3G 0V3
(204)783-3334

MO CAT FREE

Complete line of Heathkit and Zenith data system
computer products as well as Zenith monitors, Ep-
son printers, Hayse modems. Software by Digital
Research, Microsoft, Peachtree and others.

Infomart
Ste. 511 - 1661 Portage Ave., Winnipeg, Man., R3J
317

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

J. Software
P.O. Box 1437, Winnipeg,
(204)942-0963

Man., R3C 2zZ4

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

COMPUTER CENTRE LTD.

Kortex Computer Centre CN
1510 Richardson Bidg., One Lombard Place, Win-
nipeg, Man., R3B 0X2 (204)949-1626

MO CAT FREE

Hardware: IBM PC XT, Corona Desktop + por-
table, Epson, QX-10 & HX-20, Sperry, Grid. Soft-
ware: {BM, Epson, Apple, business oriented &
most verticals. Peripherals: Epson, Okidata
printers, Amdek, Tandon, Quadram, US|, Comrex,
Tecmar, AST, NEC printers etc.

MA! Canada Ltd.
1678 Church Ave,, Winnipeg, Man., R2X 2W9

Micro Mart
884 Portage Ave., Winnipeg, Man., R3G 0Pt

Micro-Mentor inc.
11 Manitou Bay, Winnipeg, Manitoba R3K 0v5
('3104)837-5356

o]

Provides microcomputer training course, con-
sultancy to small business, custom software and
a complete line of software and hardware. Dealer
for Franklin, Chameleon, Unitron.

Micro-Mentor inc.
2365-B Ness, Moray Village Plaze, Winnipeg, Man.,
R3J 1A5

Mid Canada Software
P.O. Box 365, Winnipeg,

Man.,
(204)775-8583

R3H 0Z6

M.T.S. Business Centre

489 Empress St., P.O. Box 6666, Winnipeg, Man.,
R3C 3Y6 (204)941-8020

Communication and computer products, com-
municating word processors, plus voice and text
messaging services. Featuring 1BM, DEC, Olivetti,
Wang and Epson products. On-site servicing and
support.

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

National Typewriter & Office Equipment
272 Main St., Winnipeg, Man., R3C 1A9

National Typewriter Computer Products Division
Portage & Main, Underground Concourse, Win-
nipeg, Man., R3C 1B1 (204)942-2141

MO

Columbia VP and MPC, Kaypro Portable com-
puters, Canon AS-100, Commodore, Brother letter
quality printers, and Epson dot matrix printers.

Nitro News
375 York St., 2nd Floor, Winnipeg, Man.

P & S Electronics

P.O. Box 154, Stn. C, Winnipeg, Manitoba R3M 357
(204)269-2670

MO

Computer equipment, accessories and supplies.
Authorized Corona and Franklin dealer. Radio
Shack, Commodore, Epson, Smith Corona, Micro
Sci, Shamrock, Verbatim, Orange Micro, VR Data,
Apparat and more,

Professional Computer
Lakeview Square, 185 Carlton St., Winnipeg, Man,,
R3C 3Y6

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,
Sunol and Corvus hardware product lines. Custom
software featuring CP/M-86 for the Victor 9000.

R.A.E. Industries
1777 Ellice Ave., Winnipeg, Man.

Radio Shack Computer Centre

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

MO CAT FREE

Full service computer centre carrying TRS-80
model 12/16 - Xenix - Model 4/4P - Model 100 - Tan-
dy 2000. in-store software support rep. In-store
classroom and instructor. Supplies.

Radio Shack

35 Shops of Winnipeg, Winhipeg Square, Win-
nipeg, Man., R3C 3Z8 (204)949-0309

Full Range of TRS-80 computer, peripheralis, fur-
niture, software & supplies including the Tandy
2000, CoCo, Mod 4, Mod 100, Mod 12 & Mod 16.
Service & Support also.

R3G ON8

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

Video Concepts
1047 McPhillips St., Winnipeg, Manitoba, R2X 2K6

Video Concepts Inc.
1855 Pembina Hwy, Winnipeg, Man., R3T 2G6

Westsun Media- Ltd.
248 River Ave., Winnipeg, Man., R3L 084

Xerox Canada Inc.

600-310 Broadway Avenue, Winnipeg, Man., 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.

Xerox Canada Inc.
835 Portage Ave., Winnipeg, Man., R3G ‘ON6

CODING KEY
Codings are: MO (the company sup-
plies mall order), CAT (catalogue
available), Price is indicated if not tree.

h
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Agincourt
Comware
107 Conogate Dr, Agincqurt, Ont. M1V 2Y7
(416) 2926944
CN/ETI

Kitstronic International Ltd.
MO

4051 Sheppard Ave. East, Agincourt, Ont. M1S 188
(416)298-3280

Japanese |C components and computer ac-
cessories.

Mr. Software
1571 Sandhurst Circle, Woodside Mall, Agincourt,
Ont. M1V 1V2

Toronto Software
6 Bridlewood Bivd., Agincourt, Ont. M1T 1P4

Alliston

Dataland
119A Victoria St. West, Alliston, Ont. LOM 1A0
(705)435-7997

Ajax

Stream Computers
Box 113, Ajax, Ont. L1S 3C5

Total Computer System
Box 335, Ajax, Ont. L1S 3C5

Arnprior

Fitzmohr Associates

R.R. #1, Arnprior, Ont. K7S 3G7(613)623-3271

CAT FREE

Dealer for Columbla MPC business micro-
computers and QNX, the Columbia — compatible
timesharing operating system (up to 16 users). We
serve the Upper Ottawa Valley.

Valley Computer Systems
44 Elgin St. W., Arnprior, Ont. K7S 1W5

Aurora
Computer Learning Centre Ltd.

220 Yonge Street S., Unit 8, Aurora, Ont. L4G 1N2 |

(416) 727-1916

MO CAT FREE

Epson QX-10, RX-80, FX-80, Comriter Il, Microtek
printer cards. T1/99/HA and TS100 and related pro-
ducts. Educational Software.

Barrie

Birch Business
79 Dunlop St., Barrie, Ont. LAN 1A5

Computerland

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

Retailer of 1BM, Apple, Digital Hyperion and Com-
paq hardware and software. Complete line of
peripherals including Epson, Okidata, C-ITOH,
rv:annesman Tally printers. Full service centre on-
site.

Computer Computer
79 Dunlop St. West, Barrie, Ont. LAN 1A5 (705)
737-4232

Computer House of Barrie

342 Bayfield Street, Barrie, Ont. L4M 3C4 (705)
726-0551

Sales and service of business computers. Printers
and software. Epson-Zenlth-Peach-Citation.

Electronlc Supplies Inc. CN/ETI
67 Patterson Rd., Barrie, Ont.,, L4N 3V9
(705)728-8221
MO CAT FREE

Distributor’s of Sperry PC's.

Executive Computers
14 Green Pine Ave. R.R. #3, Barrie, Ont. L4M 4S5

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

Radio Shack

279 Bayvlew Drive, Barrle, Ont. L4M 4W5 (705)
728-1445

CAT FREE

Expanded computer department. Complete hard-
ware/software line of TRS-80. Carry-in service
avallable.

Taylor Bus. Comp.
284 Dunlop St.
(705) 726-4100

West, Barrie, Ont. L4AN 1B9

Belleville

Altair Electronics

221 Front St.,, Belleville, Ont.
962-0980

MO

Computers, accessories, software, electronic sup-
plies. Dealers for Columbia, Commodore,
Televideo, Kaypro, Pled Piper, Epson Brother
Okidata, Smith-Corona, Zenith monitors,
Memorex, BASF, paper supplies, and furniture.

ETIICN
K8N 2z4 (613)

Computers Plaza Inc.
470 Dundas St. E. Belleville Plaza, Belleville, Ont.
K8N 1G1

Computer Technology Consultants
237 Coleman St., Belleville, Ont.,
(613)962-2895

MO CAT FREE

Carry iIBM and Apple computers. Also the Presi-
dent — an IBM compatible system. Our approach
to system sales is modular. We are a fuil-service
company. We carry a range of component parts —
IC’s, transistors, etc. Programming and repairs are
carried out on our premises.

K8P 3H8

Hastings Data Systems CN
Box 754, 33 S.Pinnacle, Belleville, Ont. KBN 3A1
(613) 962-1551

Radio Shack

390 North Front St., Qulnte Mall, Belleville, Ont.,
K8P 3C8 (613) 966- 759

Radio Shack TRS-80 Models I, 111, 16 and colour
computers. Hardware and software plus related
peripheral equipment.

Bolton

BCB Elect. Sales Ltd.

12295 Highway 50, Box 315, Boiton, Ont. LQP 1A0
(416)857-0790

We specialize in videe editing, recording, com-
puter graphlcs, business graphics and
perif:hera|s. We also specialize in post production
facilities with special emphasis on computerized
contro! systems and automated broadcast televi-
sion systems. We can supply complete installa-
tion or individual components along with
technical back-up service.

Bowmanville

Dennison Manufacturing Canada inc.

200 Base Line Road E., Bowmanvilie, Ont.,
1A2 (416)623-6311

Manufacturer of diskettes, data furniture and sup-
plies. Sold through dealers and distributors.

L1C

Bramalea

Compucentre

Bramalea City Centre, 1411B City Centre,
Bramalea, Ont. L6T 3R5 (416) 793-5178

Personal computers from IBM PCjr, Commodore
64, Coleco Adam, plus complete line of
gerlpherals, accessories and software for
usiness entertainment and education applica-
tions. Large variety of books and third party ven-
dor products.

Computer Craft
48 Grassington Cresc., Bramalea, Ont.,
(416)791-4356

L6S 126

Meryl Otis Ent.
P.O. Box 2066, Bramalea, Ont. L6T 3S3

Brampton

ComputerLand
227 Queen St.
(416)453-4925
1BM and Compagq dealer with a full line of printers,
software and supplies. We also offer full customer
service and support.

E., Brampton, Ont., L6W 2BS

Mondecan Ltd.,

P.O. Box 582, Brampton, Ont. L6V 216 (416)
846-0755

Mondecan specializes in developing and supply-
ing complete systems for the medical community
in Canada. Mondecan MEDICS allows physicians
to submit OHIP claims on eight-inch diskettes pro-
duced in their own office.

Mr. Software CN
499 Main Street South, Brampton, Ont. L6Y 1N7
(416) 453-7754

Radio Shack

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

MO CAT FREE

Full line of TRS-80 computers including Tandy
2000, peripherals, software, furniture, supplies.
On-site in-shop service agreements and training
courses.

Robin Hood Electronics ETI/ICN
20 Strathern Ave,, Brampton, Ont. L6T 4L8
(416)791-0025

Scitron Corp. ETI/ICN
Bramalea City Centre, 41 City Centre Dr., Bramp-

ton, Ont., L6T 3R5 (416) 791-7266

Brantford

MA| Canada Ltd.,

216 Worthington Dr., Brantford, Ont. N3T 5MS§
(519) 756-3660

Radio Shack Computer Dept.

84 Lynden Road, Lynden Park Mall, Brantford, Ont.
N3R 6B8 (519) 752-1600

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

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

Hardware, software and accessories. Brand
names like North Star, Corona, NCR, Franklin,
Atari, Stressing complete buslness systems in-
c|ud|ng service, leasing, staff training, education
and sales.

Brockville

Altair Electronics
5 Courthouse Ave.,
(613) 3420885

MO

ETI/CN
Brockville, Ont. K6V 4T3

Computers, accessorles, software, electronic sup-
plies. Dealers for Columbla Commodore,
Televideo, Kaypro, Pied Piper, Epson Brother
Okidata, Smith-Corona, Zenith monitors,
Memorex, BASF, paper supplles & furniture.

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

Ahuro Electronics
4190 Fairview St., Burlington, Ont.

Basic Assist
#2-677 Francis Road, Burlington, Ont., L7T 3X6

Burlington Business Computers
760 Brant St., Unit 39, Burlington, Ont. L7R 4B8
(416) 681-2664
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Canadian Word Products
2349 Fairview St., Suite 214, Burlington, Ont.
L7R 2E1

Compucentre

Burlington Mali, 777 Guelph Line, Burlington, Ont.
L7R 3N2 (416)681-2561

Personal computers from IBM PCjr, Commodore
64, Coleco Adam plus complete line of
peripherals, accessories and software fo business
entertainment and education applications. Large
variety of books and third party vendor products.

Computeriand

678 Guelph Line -1, Burlington, Ont. L7R 3M8
(416) 632-5722

Products include: Microcomputers, peripherals,
software and accessorles. |IBM, DEC, Apple, Bytec
Hyperion and Compaqg Computers; Epson, C-ITOH
and Okidata Printers; IBM, Amdek, Electrohome
and Princeton Monitors; and Lotus, Viscicorp,
Helping Hands, Spinnaker and Mattel Software.

Computerland

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

Retailer of IBM, Apple, Digital, Hyperion and Com-
pa(1 hardware and software. Complete line of
peripherals including Epson, Okidata, C-ITOH,
Mannesman Tally printers. Full service centre on-
site.

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

Microman Consulitants Inc.

3455 Fairview St., Burlington, Ontario L7N 2R4
(416) 632-3704

Dealer for: Epson, Mannesmenn-Tally, Diablo,
Centronics, Okldata, Printers. Computers - Xerox,
Kapro, Columbia, Tomcat, Epson, Digilog, A.V.T.
Software for all Computers.

Nelson Business Machines Ltd.

3460 Mainway Dr., Burlington, Ont. L7M 1A8 (416)
335-3300, Kitchener (519)653-6404, St. Catharines
(416)688-2311

Dealer of IBM Philips, Olivetti and Sanyo com-
puters and peripherals, plus business software.
Full service, hardware and software support.

Radio Shack

1505 Guelph Line, Burlington, Ont, L7P 3B6
(416) 336-5088

CAT FREE

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

Cambridge

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

Desktop Computers
1000 Bishop St., Ste. 12, Box 3045, Cambridge,
Ont. N1R 5W6 (519) 653-8910

G. White Electronics ETIICN
610 King St. E. Cambridge, Ont. N3H 2N6
(619)653-4661

Chapleau

Ferns Electronics
94 Birch Street, East, Chapleau, Ont. POM 1KO

Chatham

Can-Pay Systems

97 Sandys St., Chatham, Ont, N7L 3P5 (519)
354-7882

Complete Canadian piecework payroll — 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.
Available for Commodore, other formats to be
released.

Chatham Computer Sales & Service Ltd. CN
544 Queen St., Chatham, Ont. N7M 5K1 (619)
3546827

Authorized dealer of Commodore, Corona, Epson,
North Star & Sharp computers and peripherals.
Software for home educational and business ap-
plications. Authorized service. Rentals, leasing &
seminars offered.

Chatham Computer Sales
420-Park Ave., W., Box 14, Chatham, Ontario,
N7M 1W8

Computer House ETHCN
c/o 97 Sandys St., Chatham, Ont. N7L 3P5 (519)
354-7882

Store located at corner of Fourth and Wellington
West. Authorized Commodore dealer, Epson
dealer. Full range of hardware & software, large
supply of computer books and magazines, ac-
cessories and supplles.

Electronic Supplies Inc. ETHCN
32 Massey Lane at Beattie, Chatham, Ont.,, N7M
5W6 (519)352-4000

MO CAT FREE

Distributor’s of Sperry PC’s.

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

Collingwood

Compugen

128 Hurontario St., Collingwood, Ont., L9Y 2L8

A full service and support company carrying 1BM,
Kaypro, Corona, Tallgrass, along with a complete
line of monitors, modems, ptinters and software.

Computer & Software,
128 Hurontario St., Collingwood, Ont., L9V 2M5

Saunders Office Supply
Box 103, 57 Hurontario, Collingwood, Ont,,
LY 2L7

Concord

ASAP Computer Products
116D Viceroy Rd.,, Concord, Ont, L4K 2M4

Cornwall

Computerland of Cornwall

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

Selling IBM — Compaq — Apple.

Hilko Automated Prod.
P.O. Box 712, Cornwall, Ontario K6H 575

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 |l, Ill, 16 and colour
computers. Hardware and software plus related
peripheral equipment.

Don Mllls
Dynamedia Computer

170 Donway West, #121, Don Mills, Ont. M3C 2G9
(416) 441.1595

ETHCN

Hamax Data Systems

1262 Don Mills Rd. Suite 52, Don Mills, Ont.
M3B 2W7 (416)447-5587

Sharp retail systems, Columbia personal com-
puters, retall pos., general accounting and inven-
tory, software, hotel/motel/restaurant and mining
industry software, peripherals and service.

IBM 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 family of IBM Personal com-
puters. IBM typewriters and supplies.

Xerox Canada Inc.

703 Don Miils Rd., Don Mills, Ont. M3C 1S2 (416)

4296750

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

grinters, Hyperion products. Related perlpherals.

Modems, monitors, software.

Downsview

Active Components Sales Corp. ETI/CN
86 St. Regis Cresc. North, Downsview, Ont.
M3J 1Y8 (416)630-0400

MO CAT $2.00

Complete electronic components and computer
products needs. Texas Instruments, Motorola,
Fairchild, General Instruments, Keytronics
keyboards, Star Micronics printers, Tandon drives,
AMP, Ersin Multicore Solder, Ungar, Weller, OK in-
dustrles, Vaco, Xcelite.

Arcomp Microsystems
3987 Chesswood Dr., Downsview, Ont. M3J 2R8

Arrow/Cesco Electronics Ltd.

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

MO CAT FREE

A full range of micro computer products, ac-
cessorles and components. CDN distributor for
Televideo, Amdek, Centronics, 3M, Texas In-
struments, Novahon and much, much more!

ASAP Computer Products Ltd.

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

iBM personal computer authorized dealer.

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

Compspec
866 Wilson Ave,, Downsvlew, Ontario, M3K 1E5S
(416) 633-5605

Compu-order Int’l,,
294 Wilson Ave,, Ste. 203, Downsview, Ont.
M3H 188

Computer Innovations
137 Yorkdale Road, 3rd Floor, Simpsons, Downs-
X'i‘%w, Ont. MBA 2T9 (416) 789-0658

Authorized dealer for Apple and IBM products,
peripherals and their support and service.

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

Hamtraders Inc. ETI/CN
45 Brisbane Rd., Downsview, Ont. M3J 2K1
(416)661-8800

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

f CODING KEY—T
ETI  ETI Magazine sold here
CN CN! Magazine sold here

EC Suppllies Electronic
Components

RTV  Sells Radio and TV parts

TG Sells Test Gear

EK Sells Electronic Kits

MO  Company does Mall
Order

CAT Catalogue available.
The cost of this, or If it
is free, Is shown.

“
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stonecrest

computer systems Inc.

TO SUITE YOUR NEEDS.

¥ CUSTOM SOFTWARE
FOLLOW THE STAR

Northstar ZENITH

& CUSTOMIZATION OF PEACHTREE & OPEN SYSTEMS SOFTWARE

& AVAILABLE ON ALL POPULAR COMPUTERS 3
AFTER SALE TRAINING AN SUPPORT.

2901 Steeles Avenue West, Unit 26
Downsview, Ontario M3J 3A1

Tel. (416) 661-6989

("]
Peachtree

Software
AUTHORIZED
CENTER

Stonecrest Computer Systems
27-2901 Steeles Ave. West,
M3J 3A5 (416)661-6989
Computer systems include Zenith and North Star.
Software includes: Peachtree and Open Systems
as well as custom written. Speclalists in modify-
ing packaged software to suit specific needs.

Downsview, Ont.

Dryden

Datalogic,
205 Duke River Rd., Dryden, Ont., PBN 2Y9

Etobicoke

Compucentre,

Sherway Gardens, 25 The West Mail, Etobicoke,
Ont. M9C 1B8 (416)621-7572

Personal computers from IBM PCjr, Commodore
64, Coleco Adam, plus complete line of
peripherals, accessories and software for
business entertainment and education applica-
tions. Large variety of books and third party ven-
dor products.

Computer innovations
(Simpson’s) Sherway Gardens, Etobicoke, Ont.
M9C 1B8 (416) 626-3799

Computer Software
5425 Dundas St. W., Islington, Ont., M9B 1B5

Eaton’s Business Centres

Sherway Gardens, 25 The West Mall, Etobicoke,
Ont. M9C 1B8 (416) 622-3311 Ext. 371

Computers from IBM, Apple, and Zenith. One of
the widest selections of business, educational
and entertainment software. Training courses,
leasing and financing are all available.

Micronic Computer
1 The East Mall Cresc., Unit 101, Etobicoke, Ont.,
M9B 6G8 (416) 233-2187

Telecompute Business Centre

5481 Dundas St. W., Etobicoke, Ont.,, M3D 1B5
(416)239-1112

Authorized IBM dealer. Geared towards Rroviding
business solutions to meet individual hardware
and software requirements. Telecompute *‘solu-
tion” includes education and training and on-site
service.

Gore Bay

Schwenker Electronic,
Manitoulin Island, Meredith St., Gore Bay, Ont.
POP 1HO

Gravenhurst

Huberts Radio & TV

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

Smith, Timex and others.

Guelph

Abacus Computers, 485 Silvercreek Parkway N.,
Guelph, Ont. N1H 7K5 (519) 837-1350

ComputerLand
130 MacDonell Street, Guelph, Ont., N1H 2Z6
(519)823-2900

Desktop Computer Guelph inc,,

The Campus Estates Plaza, 35 Harvard Road,
Guelph, Ont. N1G 3A2 (519)824-6860

Specialists in home and business computers. Car-
rying a large selection of software from entertain-
ment to the needs of the hobbiest, to the most ad-
vanced business applications.

Guelph Central Computer Services Inc.

55 Cork St. East, Sulte 202, Guelph, Ont. NTH 2W7
(519) 824-8225

NEC and Columbia Data products business com-
puters, software and peripherals. Consuitation on
business and professional computer systems.

Medimatics Systems,
130 Malcom Rd., Guelph, Ont. NTK 1B1

Neutron Computers Inc. ETI/CN
485 Silvercreek Parkway N., Guelph, Ont. N1H 7K5
(519) 822-7691

MO

Epson computers and printers. Sanyo, Com-
modore computers. Software for most computers.
IBM compatible hardware. Ribbons for most
printers. Diskettes, books, magazines, paper, ac-
cessories, computer furniture.

Radio Shack

82 Woodlawn Rd., W., Guelph, Ont. N1H 6J4
(519) 837-0430

CAT FREE

Flu” line of TRS-80 computers peripherals and sup-
plies.

Hamilton

Abel Computers Ltd.

P.O. Box 4364, Station “D”, 1104 Fennell Ave, E.,
Hamilton, Ont.,, L8V 4L8 (416)385-3214/385-2762
Authorized IBM dealers for medical and legal
systems.

Compucentre

999 Upper Wentworth, Lime Ridge, Mall, Hamilton,
Ont. L9A 4WS5 (416)383-3227
Personal computers from IBM PCjr,
Commodore-64, Coleco Adam, plus complete line
of peripherals, accessories and software for
business entertainment and education applica-
tlons. Large variety of books and third party ven-
dor products.

Computeriand

25 Main St. W., Hamilton, Ont. L8P 1H1

(416) 526-9028

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 Discovery

224 King St. West, Hamilton, Ont. L8P 1A9

(416) 524-2543

Retall sales of IBM PC’s, Digital, and Texas in-
struments. Professional training courses
available, software engineering and consulting.

Computer Odyssey inc.
40 Centennial Pkwy. N. #10, Hamilton, Ont,,
L8E 1H6 (416) 560-1210

Computer Parts Galore ETIICN
11 & 13 Ferguson Ave. N., Hamilton, Ont,, L8R 1L1
(416)523-6559

Apple and IBM compatible products. Full line of
IC’s. Bare and wired/tested interface cards. Cases,
keyboards, power supplies, disk drives, etc. Now
carrying TV satellite dishes.

Comptree Store

13 Bold St., Hamilton, Ont. L8P 173 (416) 527-TREE
MO CAT

Epson, Olivetti, Morrow micro decision, Columbia
and Victor. Printers, peripherals and a wide range
of CP/M business and accounting software.

Data Terminal Sales,
40 Wellington St. N., Hamilton, Ont. L8R 1M8

Eatons Business Centre Hamilton Downtown

43 James St. N., Hamilton, Ont, L4R 2K4
(416)527-5011 Ext. 356

Computers from IBM, Apple, and Zenith. One of
the widest selections of business, educational
and entertainment software. Training courses,
leasing and financing are all available.

Electronic Supplies Inc. ETI/CN
351 Nash Rd. Unit 4, Hamilton, Ont, L8H 7P4
(416)561-1115

MO CAT FREE

Distributor’s of Sperry PC’s.

Excelitronix Components & Computing Inc. ETHCN
72 James St. N, Hamilton, Ont. LBR 2K5
(416)522-4124

MO CAT FREE

Complete line of IC’s, Discrete components,
Multiflex S-100 computer systems, Apple, IBM and
Commodore peripherals, software and books and
computerized versa-Digital display signs.

Financial Computer Group
112 King St. E., Hamilton, Ont., LBN 1A8

Futursense Computer,
754 Queenston Rd., Hamilton, Ont.

L.A. Varah Itd. ETI
505 Kenora Ave., Hamilton, Ont. L8E 3P2
(416) 827-7035

Light Computer Centre

505 King St. W., Hamilton, Ont. L8P 1B9
(416) 524-1972

Appie Dealer

Radio Shack

1227 Barton St. E., The Centre Mali, Hamilton, Ont.
L8H 2V4 (416) 547-8080

Radio Shack TRS-80 Models i, 1ll, 16 and colour
computers. Hardware and software plus related
peripheral equipment.

Radio Shack Computer Centre

714 Queenston Road, Hamilton, 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
peripherals.

Xerox Canada Inc., 120 King St., Standard Life
Building Jackson Square, Hamilton, Ont. L8P 1A1
(416) 527-5264

Haileybury

Aurora Software,
P.O. Box 1394, Haileybury, Ont. POJ 1KO

Hanover

Grendata Systems

Box 112, Hanover, Ont. N4N 3C3 (519)364-3873
Retail Cotumbia microcomputers, Gemini
printers, Peachtree software, prepare some ap-
plication programmes, retail computer supplies-
paper, ribbons, etc.
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Directory of Computer Stores

Kanata
J-R Business Equip.

p
492-19 Hazeldean Rd., Old Hwy 7, Kanata, Ont.
KaL 1v2

Naking Data Systems,
P.O. Box 13302, Kanata, Ont. K2K 1X5

Kapuskasing
Kap Data and Systems Ltd. ETI/ICN

3 Byng Ave, Kapuskasing, Ont. PSN 1W2 (705)
335-5552

Spacek’s Ltd.
8 Clrcle, Kapuskasing, Ont. P5N 1T3

T. Eaton Co. Ltd.,

100 Bayshore Drive, Kanata, Orit. K2B 8Ct
(613) 829-9211

Kingston

Altair Electronics ETI/ICN

Frontenac Mall, Bath Road, Kingston, Ont. K7M
:A)g (613)544-1009

Computers, accessories, software, electronic sup-
plies. Dealers for Columbia, Commodore,
Televideo, Kaypro, Pied Piper, Epson, Brother,
Okidata, Smith-Corona, Zenith monitors,
Memorex, BASF, paper supplies and furniture.

ETI/CN
K7M 7E1

Altair Electronics
750 Progress Ave. Kingston, Ont.,
(613)384-3876

MO

Computers, accessories, software, electronic sup-
piies. Dealers for Columbia, Commodore,
Televideo, Kaypro, Pied Piper, Epson, Brother,
Okidata, Smith-Corona, Zenith monitors,
Memorex, BASF, paper supplies & furniture.

Chips Computers & Electronics

326 Princess St., Kingston, Ont, K7L 1B6
(613)542-4987
Compucentre
945 Gardiners Rd., Cataraqui Town Center,

Kingston, Ont., K7M 7E6 (613)389-7682

Personal computers from IBM PCjr, Commodore
64, Coleco Adam, plus complete line of
peripherals, accessories and software for
business entertainment and education applica-
tions. Large variety of books and third party ven-
dor products.

Compucentre Computer Center Ltd.

209 Wellington St., Kingston, Ont, K7K 2Y6
(613)546-3151

Computers and peripherals from IBM, Apple,
Hewlett-Packard, Texas Instruments, Hyperion,
Compaq. Complete selection of business and ap-
plications software. Customer training facilities
and service areas.

Computer Plus

40 Clarence St
(613)544-6113

Full service computer store. Sales, contract pro-
gramming, repalfs and installations. Carry the
Morrow Micro Decislon and the Zenith Z-100, Z190
system computers.

CN
Kingston, Ont, K7C 1W9

Computer innovations

726 Princess St., Kingston, Ont, K7L 1G2
(613)544-6830

Data Marketing CN
357 Princess St., Kingston, Ont.

Data Marketing

336B Barrie St., Kingston, Ont., K7K 3T1

(613)542-9450

Echo Systems & Equipment
685 Arlington Park Pl., Kingston Ont., K7M 7E4

Radio Shack

945 Gardners Rd., Ste 154, Cataraqui Town Centre,
Kingston, Ont., KM 7E6 (613)389-6502

Radio Shack TRS-80 Models I, lll, 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 and 64 dealer. Complete Com-
modore systems dealer.

Kitchener

Compulife Software
182 Patricia Ave., Kitchener, Ont.,, N2M 1J6

Desktop Computers

1440 King St. E., Kitchener, Ont, N2G 2N7
(519)578-8320
Home Computer Centre

CN
King Centre, 255 King St. E., Kitchener, Ont., N2J
3H8 (519)745-1387
Commodore products.

Nielsen Computers inc CN
275 Lancaster St. W., Kitchener, Ont., N2H 4V2
(519)743-1830

Authorized dealer: Kaypro, Corona, NCI A?‘;Igle
compatible, IBM compatibles, NEC, Epson, TTX,
Tally & more. Software, books, furniture. Sales,
service, training.

Orion Electronic Supplles ETI/CN
40 Lancaster St. W., Kitchener, Ont.,, N2H 4S9
(519)576-9902

Radio Shack Computer Centre
2848 King St. E., Kitchener, Ont., N2G 2N9
(519)894-2630

Xerox Canada Inc.

105 King St. East, Kitchener, Ont.,, N2G 3W9
(519)744-4810

Lindsay

Compugen

27 William St. N, Lindsay, Ont., K9V 3Z9

A full service and support company carrying IBM,
Kaypro, Corona, Tallgrass, along with a complete
line of monitors, modems, printers and software.

Lively

Waters Electronics
RR1 Lively, Ont., POM 2E0

London

BIZ Pro Data Systems
304 York St., Top floor, Londong, Ont., N6B 1P8

Can-A-Data

15 Hawthorn Road, London, Ont.,, N6G 2H4
(519)657-1836

Canadian Word Processing

635 Wellington St., London, Ont., N6A 3R8

Computeriand

'2=85Etéi ng St., London, Ont., N6B 3M6 (519)672-1102
R

IBM, Compaq, DEC Digital, Hyperion, Apple,
Nelma.

Computer Circuit Ltd.
733 Richmond St.,
(519)672-9370

MO

Wang, Hyperion, Apple, Commodore, North Star
hardware. All types of peripherals, software,
media and supplies. Full service support centre in-
cluding training.

London, Ont., N6A 3H2

Computer Innovations

149 Dundas Street, 5th Floor, Simpson’s, London,
Ont. N6A 1G3 (519)673-5851

Authorized dealer for IBM, Apple, and Compagq.
Sales, service support and training.

Eaton’s Business Centre

333-365 Wellington St., London, Ont., N6A 3N7
(519)439-2411

Computers from IBM, Apple, and Zenith. One of
the widest selections of business, educational
and entertainment software. Training courses,
leasing and financing are all availabie.

Electronic Supplies Inc. ETI/CN
785 Little Simcoe St., London, Ont, N5Z 1P6

(5619)433-0101

MO CAT FREE

Distributor’s of Sperry PC’s.

Forest City Surplus Ltd. ETIICN
781 Dundas St., London, Ont. NSW 2Z6

(519)438-0233

Inventory changes constantly and incliudes ail
kinds of new manufacturers surplus computer
hardware.

Lyons Logic Ltd.
296 Horton St.,
(519)672-8220
Retailer of Apple lle, Apple il and Lisa. Business
application specialists.

London, Ont. N6B 1L4

Meridan Microsystems Ltd.

566 Adelaide St. N., London, Ont.
(519)432-4157

MO

Retailers for Victor, Franklin, Sanyo, Spectra
Video, Epson, Mannesmann and Dlablo.
Distributor of the Vuwriter Scientific Word Pro-
cessor.

N6B 3J5

Microage Computer Store
131 Wharncliffe Rd. 5., London, Ont., N6J 2K4
(5619)673-6610

R.A. Hubbeli

298 Dundas St.,
(519)672-3806
Apple and IBM compatible computers. One year
warranty. Complete line of interface cards and ac-
cessories including colour and amber monitors,
modems, printers, speech synthesizers, and voice
recognition. Dealer inquiries invited.

CN
London, Ont., N6B 1T8

Radio Shack Computer Centre
1298 Trafalgar St., London,
(519)453-0311

Radio Shack Computer Dept.

King & Wellington St., Eaton’s Square, London,
Ont., N6A 3N7 (619)672-3004

MO CAT FREE

Tandy 2000, TRS-80 Models 100, 4 and colour com-

Ont, N5Z 1H9

puters. Hardware and software plus related
peripherals.

The Computer Software Library

205 Oxford St. E., London, Ont., N6A 5G6
(519)434-9861

MO

Software and peripherals for Atari, Apple,

Commodore-64 and I1BM.
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The information Connection
199 Queens Ave., London,
(519)672-9850

Authorized dealer for IBM, Sperry, Compagq,
Hewlett-Packard. Complete line of software pro-
ducts including “The Manager” and “Imaginet”
{LAN). “Goldcard” service, training and after sale
support.

Ont., N6A 1J1

Town and City Business Machines
15-411 Industrial Rd., London, Ont,, N5V 3L3

Town and Country Business Machines Ltd.

406 Oxford St. E., London, Ont, N5Y 3H4
(519)673-4930

MO CAT

Zenlth Computers Systems Sales and supplies to
all office equipment.

Xerox Canada Inc.
380 Wellington St.,
(519)439-0383

London, Ont., NB6A 5B5

Manotick

The Binomial Group Ltd.
13 Oid Colony Rd., Manotick, Ont,, KOA 2NO
(613)692-2425

Markham
Abba Computer Systems

21 Amber, Unit 4, Markham, Ont,
(416)477-4033

L3R 3K5

Carolian Systems Inc,
250 Don Park Rd., Unit 11, Markham, Ont., L3R 2V1

Compucentre
Markville Shopping Centre, second level,
115A,5000 Hwy 7, Markham, Ont, L3R 4M9

(416)477-6626

Personal computers from {BM PCjr, Commodore
64, Coleco Adam, plus complete line of
peripherals, accessories and software for
business entertainment and education applica-
tions. Large variety of books and third party ven-
dor products.

Computer Connection

7311 Woodbine ave.,, Markham, Ont.,, L3R 3V7
(416)492-9500

Specialists In small and. medium business ap-
Fllcations, Products inciude the full Apple product
ine, Zenith, Epson, Onyx, plus a full complement
of software and accessories,

Electronic Surveillance Corp.

270 Ferrier St.,, Markham, Ont,
(416)475-0522

MO CAT $10.00

Computerized security systems, computerized
burglar and fire alarm systems, computer-aided
monltoring systems, computer-aided dispatch
systems, computerized control systems, S-100 &
ESC Interface systems, computer-aided design
systems.

L3R 225

MicroAge Computer Stores

7500 Woodbine Ave., Markham, Ont., L3R 4M8

(416)475-5722

|BM, Apple, DEC, Compaq, Epson, NEC, C-ITOH.
Eusigess software, modems, memory expansion
oards.

Microbits
107 Teison Rd., Markham, Ont., L3R 1E4

Provincial Data Service
7225 Woodbine, Suite 1, Markham, Ont., L3R 1A3

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

The Crowntek Business Centre
Unit 6, Huntley Square, 7181 Woodbine Ave.,
Markham, Ont., L3R 1A3 (416)493-0800

Versacom Systems Inc.
431 Alden Road, Unit 1, Markham, Ont. L3R 3L4
gta16)477-6454

le of Apple and comptible systems, all Apple
peripheral cards, modems, printers, computer sup-
plies, fully eciulpped repair shop for Appie and IBM
PC, distribution of memory components.

Xerox Canada Inc.
3000 Steeles Ave. E., Main Fioor, Markham, Ont.,
L3R 4T9 (416)474-9440

Zeus Computer Inc.
920 Denison St., Unit 2, Markham, Ont. L3R 3K5

Meadowvale

Mr. Software
Meadowvale Town Centre, Meadowvale, Ont., LOJ
1KO

Milton
BMB Compusclence Canada Ltd.

500 Steeles Ave., Milton, Ont,, L9T 3P7
(416)826-2516

The Information Connection

500 Steeles Ave., Mliton, Ont., L9T 3P7
(416)826-1662

Authorized dealer for I1BM, Sperry, Compagq,

Hewlett-Packard. Complete line of software pro-
ducts including “The Manager” and “Imaginet”
(LAN). “Goldcard” service, training and after-sale
support.

Mississauga

Abacus Computers
2233 Argentina Rd., Mississauga, Ont., L5N 2X7
(416)821-8720

Advantage Computer Accesories
1020 Meyerside Dr., Mississauga, Ont,, L5T 1K7

Canadian Covers
2772 Slough St., Mississauga, Ont, L4T 1G3
(416)67-3761

Cecom Elect. Ltd.
1015 Matheson Blvd., Unit 3, Mississauga, Ont.,
L4w 2V3

Compucollege Stores
165 Dundas St. W., Mississauga, Ont.,, L6B 2N6

Computer Connection
755 The Queensway E., Suite 103, Mississauga,
Ont., L4Y 4C5

Computerland
5200 Dixie Rd., Unit 7, Mississauga, Ont., LAW 1E4
(416)624-2382

Computer Craft

5980 Shawson Drive, Unit 3, Mississauga, Ont.,
L4W 326 (416)677-2375

CAT FREE

Sales, service and consuiting for Victor 9000
desktop computers. Computer aided drafting
(CAD) systems using the Victor 9000. Engineering,
sclentific, manufacturing, and business
microcomputer software.

Computer Innovations

Hwy 10 & Burnhamthorpe Rd. W., Square One,
Mississauga, Ont., L5B 2C9 (416)848-0600

IBM PC & XT, DEC Professional, Apple /e, lll, Lisa.

Computer Junction Ltd. CN
2087 Dundas St. E., Mississauga, Ont., L4X 1M2
ﬁ16)624~1500
O CAT FREE

Complete range of hardware and software. Lines
include 1BM, Grid, Epson, Panasonic, Brother,
NEC and Qume. Full selection of accessories and
peripherals.

Computer Options Inc.
1590 Matheson Blvd., Mississauga, Ont., L4W 1J1

Computer Think
2225 Erin Milis Parkway, Mississauga, Ont., L5K
149 (416)823-4808

IMPORTER BUdgetron Inc. DISTRIBUTOR

1601 MATHESON BLVD.. #3, MISSISSAUGA. ONT. L4W 1H9 TEL (416) 624-7323 TLX: 06-960172

Dealers/OEM’s...come to the SOURCE for:

Peripherals for IBM™

¢ Floppy Drives

Hard Disk Subsystems

e Cases and Keyboards

* Power Supplies (100W, 130W)
e Expansion Cards . . .

Peripherals for Apple™
* Floppy Drives including
— Single and Double Sided
— Slim Line and Full Height
¢ Expansion Cards . . .
e Cooling Fans

* RSI Computer Care Products ¢ In House Service, Support and Warranty

Canada Computer

1285 Britannia Rd., East, Mississauga, Ont., L4W
1C7 (416)673-1200

Canada Computer, Master Selko distributor, ex-
clusive SKS and If800 distributor. Portables to
multi-users, sales, service and education through
national dealer network. Dealer inquiries
welcome.

ATEBIM miil ac panasonic Shugart 1282

Data Pro Enterprises Inc.

2404 Haines Road, Suite 12, Mississauga, Ont.,
L4Y 4B8 (416)275-3377

Sperry, Televideo, Victor 9000, Pixel. We offer free
initial consultation, conversions, installations and
continued support.
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Data Terminal Mart
2703 Slough St., Mississauga, Ont, L4T 1G2
(416)677-0184

Electronic Control Systems
1890 Meyerside Dr., Mississauga, Ont,, L5T 1B4
(416)673-1302

Future Encounters
Meadowvaie Town Centre, Mississauga, Ont., LSN
2R5

GMS Planning and Management

6711 Mississauga Rd., Suite 506, Mississauga,
Ont., LSN 2W3 (416)821-8404

MO CAT FREE

GMS provides financial planning and reporting
systems solutions with iBM-PC, Corona PC and
Victor 9000 utilizing modelling. Softwares: En-
core!, Micromodeller-16, Micro-DSS/Finance,

Lotus 1-2-3, Knowledgeman, dBase Il. Sup-
portitraining 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, Hayes modems. Soft-
ware by Digital Research, Microsoft, Peachtree
and others.

Hewlett-Packard
6877 Goreway Dr., Mississauga, Ont., L4V 1M8

Home & Business Computer Stores CN
377 Burnhamthorpe Rd. E., Mississauga, Ont., LSA
3Y1 (416)276-1511

imaging & Communications
5456 Gowan Dr., Mississauga, Ont., L4W 3E8

Management & Small Business Systems inc.
2171 Dunwin Dr., Unit 13/14, Mississauga, Ont.,
L5L 1X2 (416)828-1150

Computer systems for small business, manage-
ment and systems consulting, software catalogue
and search. Principal products Hewlett-Packard.

Marshal & Sons
2527 Renzoni Rd., Mississauga, Ont., L6K 1W8

M & W Computers Inc.

§:<585 Leanne Blvd., Unit 3, Mississauga, Ont., L6K

MicroAge Computer Stores

1480 Dundas St. E., Mississauga, Ont,, L4X 2R7
(416)848-5300

IBM, Apple, DEC, Compag, Epson, NEC, CATOH
guslréess software, modems, memory expansion
oards.

Microland Business Systems
2505 Dunwin Drive, Unit 3, Mississauga, Ont,, L5L
1T1 (416)828-0866

Micro Computer Science Centre inc.
5190 Timberlea Blvd., Mississauga, Ont., L4AW 285
(&2)6)629-1 654

We deal with micro computer systems for small
business, education and handicapped. We carry
the IBM, Zenith, Compag and Apple hardware and
software. We specialize In accounting payroll,
manufacturing and office automation.

Micro Man Const.
301 Lakeshore Rd. E., Mississauga, Ont., L5G 1H3

Mr. Software CN
6677 Meadowvale Town Centre, Mississauga,
Ont., LSN 2R5 (416)821-8550 '

Private Label Software Ltd.
93 Queen St. South, Mississauga, Ont., LEM 1K7

Pro Line Software
755 The Queensway E., Unit 8, Misslssauga, Ont.,
L4Y 4C5 (416)273-6350

PWT Computer Group
1305 Matheson Blvd. E., Mississauga, Ont., L4W
1R1 (416)624-7455

Radlo Shack Computer Centre

1706 Dundas St. E., Mississauga, Ont, L4X 1L7
(416)273-4400

MO FREE

TRS-80 micro-computers and peripherals in-
cluding three pocket models, two portables, eight
and sixteen bit Z80 and M6800) business models
and three home units. Software for all TRS-80
models.

Scitron Corp.
1015 Matheson Blvd., Unit 6, Mississauga, Ont,,
L4W 3A4 (416)624-2190

Scitron Corp.
South Common Mall, 2150 Burnhamthorpe Rd. W.,
Misslssauga, Ont., L5L 3A2 (416)820-5810

Taycotronics Inc.
2570-8 Haines Rd., Mississauga, Ont, L4Y 4A3
(416)279-9550

Tracan Electronics Corp.
1200 Aerowood Dr., #46, Mississauga, Ont,, L4W
257 (416)625.7752

Unitron Computer Corp.

6400 Millcreed Dr., Mississauga, Ont., L5N 3E7
(416)821-1918

Apple and IBM compatible computers. One year
warranty. Complete line of interface cards and ac-
cessories including colour and amber monitors,
modems, printers, speech synthesizers, and voice
recognition. Deal inquiries invited.

Xerox Canada Inc.
2200 Dundas St. East, Unit 9, Mississauga, Ont,,
L4X 2V3 (416)272-4770

Xerox Canada inc.
5915 Airport Rd., Ste. 133, Mississauga, Ont., L4V
1T1 (416)671.8000

Computech Micro Design

994 West Port Cres., #A5, Mississauga, Ontario
L5T 1G1 (416)673-3300

Micro Computer Equipment & Service

Nepean

Computer Innovations

The Bay, Bayshore Shopping Centre, 3rd floor, 100
Bayshore Drive, Nepean, Ont.,, K2B 8C1
(613)726-1204

Authorized dealer for IBM, Apple, Compag.
Business educational and entertainment soft-
ware. A complete line of peripherals as well as
qualified service technicians.

Compu-Lease Systems Inc.

1568 Merivale Rd., #6, Nepean, Ont., K2G 4B5
(613)226-8933

Micro computer systems sales and service.
Franklin 1000 and 1200, Columbia VP and MPC,
Kaypro Il, IV and X, Epson printers, and Televideo.

Eaton’s Business Centre

100 Bayshore Dr., Nepean, Ont.,
(613)829-9211 Ext. 293.

IBM, Apple, Zenith computers. Business, educa-
tional and entertainment software. Customer
training facllities and service areas.

K2B 8C1

Quadrant 4 Systems
488 Colonade Rd., Nepean, Ont., K2E 7J6

Shamrock Computer Inc.

10448 Northside Road, Nepean, Ont., K2H 5X5
(613)828-1715

Apple clone computers & peripherals both
assembled and in kit form. Also, IBM clone kits &
assembled boards.

Upper Canada Software
210 Colonnade S., Unit 6, Nepean, Ont., K2E 7L5
(613)226-8530

Newmarket

Mr. Software/Burcom Ltd.

128 David Dr., Newmarket,
(416)895-1600

MO

Ont,, L3Y 2N1

Niagara Falls

Micro World
3519 Portage Rd. Niagara Falls, Ont,, L2J 2K5
(416)357-2201

North Bay

Computers and Things CN
392 Airport Road, Suite 2, North Bay, Ont,, P1B
8W9 (705)476-4377

MO

Business, educational and personal computers.
Sales, service, supplies, peripherals and software
including Victor 9000, Wordstar, dBase 1, T1M,
Helping Hands, Multiplan, Paperclip, Spinnaker,
and books.

MacDonald Furniture
111 Drury Lane, North Bay, Ontario, P1A 327

Radio Shack Computer Dept.
Northgate Shopping Center, 1500 Fisher Ave,
North Bay, Ont., P1B 2H3 (705)474-6464

North York

Computer Innovations
4800 Yonge St., North York, Ont,, NSN 5M7

Norango Computer Systems

2025 Sheppard Ave. E., Suite 2230, North York,
Ont., M2J 1V7 (416)498-5332

Specializing in multi-user business systems, com-
plete software and hardware support services.
Products include Durango, Poppy/Poppy i, iBM
PC compatibles. Realworld business software.

Radio Shack Computer Centre

2349 Finch Avenue W., North York, Ont., MOM 2W8
(416)741-5163

MO CAT FREE

TRS-80 Model IV, 12, Colour computers with
printers, software and peripherals. Plus Muiti-user
16 system, plus Tandy 2000/MS DOS system.
Education and service available.

Oakville

Astris Computers
318 Pinehurst Drive, Oakville, Ont, L6J 4X5
(416)844-4522

CADO Systems

2190 Speers Road, Oakville, Ont.,
(416)827-5040

CAT

L6L 2X8

Distributor of CADO Systems computer systems.
Full complement of package software — fast food
industry, law offices, labour unions, etc. Computer
maintenance.

Captain John’s Video
Bronte Plaza, 2292 Lakeshore, Oakville, Ont., L6L
1H3

CODING KEY

Codings are: MO (the company sup-
plies mail order), CAT (catalogue
avallable), Price Is indicated if not free.
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Compucentre

Oakville Place Mall, 240 Leighland, Suite 108,
Oakville, Ont., LEH 3H6 {416)844-3921

Personal computers from |IBM PCjr, Commodore
64, Coleco Adam plus complete line of
peripherals, accessories and software for
business entertainment and education applica-
tions. Large variety of books and third party ven-
dor products.

Computer Awareness
Hopedale Mall, 1515 Rebecca St., Oakville, Ont.,
L8L 5G8 (416)825-0583

Computerland CN
Oakville Corporate Centre, 700 Dorval Drive,
QOakvilie, Ont., LBK 3V3 (416)845-2422

Retailer, authorized dealer of IBM, Apple, Com-
paq, Digital and Hyperion micro computers. Com-
plete line of peripherals, software and ac-
cessories. Full service centre on-site,

Computer Innovations
240 Leighland Ave., Oakville Ont.,
(416)842-8233

L6H 3H6

Computerville )
334 Lakeshore Rd. E., Oakvllle, Ont., L6J 146

Handheld Computers inc.
250 Wyecroft Rd., Unit 1, Oakville, Ont,, L6K 2G7
(416)842-5980

New Approach Microcomputer

2241 Lakeshore Road West, Oakville, Ont,, L6L
1H6 (416)827-7793

Authorized dealer for NCR Decision Mate V, Com-
modore and AVT (Apple and IBM compatible)
microcomputers, Mannesmann printers. Business
and recreational software.

NSN Optlons Ltd

250 Wyecroft Rd., #11, Oakville, Ont., L6K 377
(416)842-6530

Authorized dealer for IBM, Sperry, Compaq,
Hewlett-Packard. Complete line of software pro-
ducts including “The Manager” and Imaginet”
(LAN). “Goldcard” service, training and after-sale
support.

Oakville Computer

124 Kerr St., Oakville, Ont., L6K 3A7 (416)824-6444
Apple and IBM PC compatible computers, com-
plete range of interfaces and accessories, im-
porter and distributor, retail and service.

Orillia

Karl's TV
324 Memorial Ave., Box 621, Orillia, Ont., L3V 6K5

Oshawa

Conaby’s Ltd.
333 King St.
(416)576-1929
Commodore, Kaypro, Mannesmann Tally printers,
Smith Corona ﬁrinters. Large selection of C-84, Vic
software. Books, magazines, computer furniture.
On-staff technician.

CN
W. Oshawa, Ont, L1J 2J8

Computerland
111 Simcoe St. North, Oshawa, Ont., L1G 4S4
(416)433-0800

Computer Innovations
The Bay, King St. West & Stevenson Rd. South,
Oshawa, Ont., L1J 2K5 (416)576-3211

Radio Shack Computer Dept.
King St. W. & Stevenson Rd. S., Oshawa Centre,
Oshawa, Ont., L1J 2K5 (416)576-3531

Ottawa

Active Component Sales Corp. ETIICN
1023 Merivale, Ottawa, Ont. K1Z 6A6 (613)728-7900
MO CAT $2.00

Complete electronic components and computer
product needs. Texas Instruments, Motorola, Fair-
child, General Instruments, Keytronics keyboards,
Star Micronics printers, Tandon drives, AMP, Ersin
Multicore Solder, Ungar, Weller, OK Industries,
Vaco, Xcelite.

Automated Micro Systems Ltd.
210-130 Slater St, Ottawa,
(613)230-6020

MO

Ont., K1P 6E2

Full service dealer, specializing in business ac-
counting, legal, medical and inventory systems for
small and large businesses. Hardware includes,
Corona, Karpro, Pertec, Printers, peripherals, soft-
ware, supplies, support. i

Canadian Word Processing
116 Albert St., Suite 811, Ottawa, Ont., K1P 5G3

Cantec Rep. Inc.
1573 LaPerriere Ave., Ottawa, Ont., K1Z 7T3

Charandon Computer
48 Sparrow Way, Ottawa, Ont,, K1V 9H5

Chiang Video Inc.
1054 Bank Street,
(613)230-2854

MO CAT FREE
Authorized Atari computer dealer and a complete
line of third party software.

Ottawa, Ont., KIS 3X2

Compucentre

2121 Carling Ave.,, #154, Carlingwood Mali, Ot-
tawa, Ont., K2A 1H2 (613)729-0448

Personal computers from IBM PCjr, Commodore
64, Coleco Adam plus complete line of
peripherals, accessories and software for
business entertainment and education applica-
tions. Large variety of books and third party ven-
dor products.

Compucentre Computer Center Ltd.

#235 Rideau Centre, 50 Rideau, Ottawa, Ont., KI1N
5W9 (613)230-7177

Computers and peripherals from IBM, Apple,
Hewlett-Packard, Texas Instruments, Hyperion,
Compagq. Complete selection of business and ap-
plication software. Customer training facilitles
and service areas.

Computeriand

136 O’Connor St
(613)236-6411 )
IBM, Compaq, Dec, Digital, Hyperion, Apple,
Nelma.

Ottawa, Ont., K2P 2G7

Computerworks
430 Bank St., Ottawa, Ont., K2P 1Y8

Compumart
411 Roosevelt Ave., Ottawa, Ont., K2A 172

Computer Innovations
85 Albert St., #605, Ottawa, Ont., K1P 6A4

Computer Innovations )
171 Slater St., Ottawa, Ont., K1P 5H7 (613)233-8413

Computer Innovations
1719 St. Laurent Blvd., Ottawa, Ont.,, K1G 3v4
(613)526-1426

Computer Innovations

73 Rideau St., Ottawa,
(613)230-7383

Authorized dealer for IBM, Apple, The Corona Por-
table, Corvus, Tallgrass, Nec, Daisywriter, CGE,
Telegraph, Micro Pro, Hayes and others.

Ont., KIN 5W8

Computer Warehouse
1501 Carling Ave., Ottawa, Ont., K1Z 7M1

Computet World
1335 Carling Ave,,

Ottawa, Ont.,
(613)725-0500
MO

K1Z 8N8

Specialize In solutions for small and medlum
businesses. Carry: Televideo, Olivetti, Kaypro and
Apple compatible computers and peripherals.

Cots Microsystems Ltd.

1396 Star Top Rd., Ottawa, Ont, KiB 4V7
613)741-7937

Craig Office Products Corp.

329 Waverley St.,, Ottawa, Ont, K2P 0V9

(613)238-5500

IBM, Olivetti, Xerox Micro Systems, Seiko, Altos
Multi-user Systems. Complete software installa-
tion and support to end user specifications.

Data Terminal Mart
1335 Carling Ave,

Ottawa, Ont,
613)729-5196
MO

K1Z 8N8

Computers, terminals, word processors and soft-
ware to go! Specializing in professional systems
and terminals from Digital, Texas Instruments and
Anderson-Jacobson. Additional printers from
Qume and Okidata.

Eaton’s Business Centre—Eaton’s Bayshore

100 Bayshore Drive, Ottawa, Ont.,, K2B 8C1
(613)829-9211 Ext. 293

Computers from IBM, Apple, and Zenith. One of
the widest selections of business, educational
and entertainment software. Training courses,
leasing and financing are all avallable.

Eaton’s Business Centre

Ottawa Rideau Centre, 1 McKenzie King Bridge,
Ottawa, Ont., KIN 9J8 (613)560-5250

Computers from IBM, Apple, and Zenith. One of
the widest selections of business, educational,
and entertainment software. Tralning courses,
leasing and financing are ail available.

Epson Canada Limited
280 Albert St., Ste. 615, Ottawa, Ont.,, K1P 5G8
613)232-1377

E.T. Wilson Office Equipment Ltd. CN
25 Montreal Rd., Ottawa, Ont., K1L. 6E8

Exceltronix Components & Computing Inc. ETI/CN
217 Bank Street, Ottawa, Ont. K2P 1W9
(613)230-9000

MO CAT FREE

Complete line of 1C's, Discrete components,
Multiflex S-100 computer systems, Apple, IBM and
Commodore peripherals, software and books and
computerized versa-Digital display signs.

Focus Scientific Ltd.
409 Rideau St.,
(613)236-7800

MO CAT FREE
Commodore, accessories,
Atom, Coleco, Sharp.

CN
Ottawa, Ont., KIN 5Y9

software. Sinclair,

Heathkit Electronic & Computer Centre ETI/ICN
866 Merivale Road, Ottawa, Ont, K1Z 5Z6
(613)7283731
MO CAT FREE

Nation Capital & area Factory Sales and service
for Heath/Zenith computers, software accessories
and related computer items.

Hewlett-Packard
2670 Queensview Dr., Ottawa, Ont., K2B 8K1

MAI Canada Ltd.
1837 Woodward Dr., Ottawa, Ont,,
613)225-1145

K2C 0P9

Micro Bytes Electronic
Box 15822, Station F, Ottawa, Ont., K2C 3S7
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MGI Computer Corp. CN
1501 Carling Ave., Ottawa, Ont, K1Z 7M1
(613)725-3529

MO

Commodore, Ajile, Televideo, Epson, Mannesman-
Tally, Amdek, Zenith, Sanyo, Dysan, Verbatim,
Syncom, Maxell, Memorex, 3M. Full range of soft-
ware, cables, accessories, etc.

NSN Options Ltd.
880 Wellington St., #808, Ottawa, Ont., K1R 6K7
(613)230-7348

Ottawa Computer Centre

1050 Baxter Rd., Ottawa, Ont.,, K2C 3P1
(613)566-6441
Peach Microsystems ETI/ICN

24 Bayswater Ave., Ottawa, Ont.

Radio Shack Computer Centre
2280 Carling Ave., Carling Centre, Ottawa, Ont.,
K2B 7G1 (613)829-1000

Radio Shack Computer Centre
181 Bank St.,, L'Esplanade Laurier Ottawa, Ont.,
K2P 1WS5 (613)236-5812

Shercon Ltd.
303-251 Laurier West, Ottawa, Ont., KIN 6P7

Software Centre
240 Sparks St., Level 1, Ottawa, Ont., KIP 6C9

Business Cenfres

Authonized Dealer lor

. Hypenon

comraa

o opoic

1565 Carling Avenue. Ottawa (613)728-3100

TaskForce Business Centres

1565 Carling Avenue, Carling Executive Park, Ot-
tawa, Ont., K1Z 8R1 (613)728-3100

Sales, service and training for leading personal
computers and UNIX-based multi-user small
business computers. Authorized dealer for IBM,
Apple, Compagq, Hyperion and Altos.

The Information Connection

City Centre, 880 Wellington St., Suite 808, Ottawa,
Ont., K1R 6K5 (613)234-1387

Authorized dealer for IBM, Sperry Compaq,
Hewlett-Packard. Complete line of software pro-
ducts including “The Manager” and “imaginet”
(LAN). “Goldcard” service, training and after-sale
support.

Totalogic Systems Ltd.

#208, 1684 Woodward Dr., Ottawa, Ont., K2C 3R8
(613)727-1580

CAT FREE

Authorized dealer for Wang, Hewilett-Packard,
Diablo, major software, full system integration.

Tracan Electronics Corp.
1419 Carling Ave. #3, Hampton Park Plaza, Ottawa,
Ont., K1Z 717 (613)722-7667

Wackid Radio
312 Parkdale Ave., Ottawa, Ont., K1Y 1G3

Xerox Canada Inc.
234 Laurier Ave,, W, Ottawa, Ont, K1P 6K6
(613)230-9266

Owen Sound

Data Terminal Sales (Canada) Ltd.
RR5 Owen Sound, Ont., N4K 5N7

ES Computing Ltd.

868 Third Ave. E., P.O. Box 463, Owen Sound, On-
tario, N4K 5P7 (519)371-9795

Retail Sales: Apple, Hyperion, Alpha Micro, Qume,
Centronics, Epson, Amdek. Supplies and books.

Parry Sound

Computer Images
56 James St., Parry Sound, Ont., P2A 1T5

The Book Worm Shoppe

56 James St., Parry Sound, Ont.
(705)746-8813

MO

CN
P2A 1T5

Products carried: Books, software. Computers:
Columbia, Compa% Kaypro, IBM, Apple com-
patibles. Printers: Qume, Gemini. Drives: Rana,
Mitac.

Peterborough

Academy of Electronics
8th Line, Otonabee, Peterborough, Ont., K9J 6X8

CanCom Micro Source CN
161 King St., Peterborough, Ont.

Computeriand
360 George St. N., Peterborough, Ont. K9H 7E7
(705)748-2266

Landmark Information Systems

753 Erskine Ave., Peterborough, Ont., K9J 7Y6
(705)876-1177

MO

Full sales & service. Apple dealer as well as AES
word processors, Olympia Electronic typewriters.

Langerasp Ent.
Box 1942, Peterborough, Ont. K9J 7X7

Microman Computer Centre

161 King St., Peterborough, Ont., K9J 2R8
(705)748-5129

MO

Sales, service, leasing of Xerox, Columbia,

Kaypro, Tomcat Computers. Sales of software,
diskettes, computer supplies and printers.

Radio Shack

360 George St., Unit 33A, Peterborough Square,
Peterborough, Ont., K9H 7E7 (705)743-8196

Radio Shack TRS-80 Models 4, 4P, 12, 16 and col-
our computers. Tandy 2000. Hardware and soft-
ware plus related peripheral equipment.

RTC ETI/CN
816 Lansdowne St. W., Peterborough, Ont., K9J
1Z4 (705)748-2706

MO CAT FREE

Commodore Systems dealer. Providing ‘Total Ser-
vice' business systems including maintenance
contracts and custom software development. Buy
and sell used equipment. Personal software, sup-
plies and games.

Pickering

Systime Computer Services Ltd.

1035 Toy Avenue, Unit 7, Pickering, Ont., L1W 3N9
(416)683-1248

CAT FREE

Commodore, IBM, Victor, total supplies, diskettes,
ribbons, paper, buy & sell used equipment.

Port Dover

Hanna Electronics
326 Main Street, Port Dover, Ont., NOA 1W0

Puslinch

Harchris Systems Services
RR2, Box 54 Puslinch, Ont., NOB 2J0, 824-1881

Renfrew

Renfrew Tech.
863 Kedrosky Dr., Renfrew, Ont., K7V 4C8

Rexdale

Comsec Marketing
44 Fasken Dr., Unit 1C, Rexdale, Ont., MOW 5M8

Data Terminal Mart

655 Dixon Road (Skyline Hotel), Rexdale, Ont.,
MOW 1J4 (416)245-4780 i
Terminals and microcomputers from Digital,
Texas Instruments, Qume, Kaypro, Anderson-
Jacobson as well as printers, modems and ap-
pllcation software.

Electronic Supplies inc. ETI/CN
Head Office, 306 Rexdale, Blvd., Rexdale, Ont.,
MOW 1R6 (416)741-4000

MO CAT FREE

Distributor's of Sperry PC’s.

Fairview Electronics
1038 Albion Road, Rexdale, Ont.,, M9V 1A7

micro bazzar

COMPUTER HOUSE

Micro Bazzar ETI/CN
23 Westmore Dr., Unit 5, Rexdale, Ont., M9V 3Y7
(416)745-4740

Full service and support for Morrow, Seequa, Col-
umbia, Pied Piper, Kaypro, Xcomp hard disks and
a wide range of printers. Maintenance contracts
and programming.

Professional Computer Systems Ltd.
117 Skyway Ave., Rexdale, Ont.,
416)675-7818

ales and service Commodore Business Systems
as well as the C-64 and related peripherals.

MOW 4z4

Telecompute International
34 Kelfield Rd., Rexdale, Ont., MOW 2A5

Richmond Hill

Compucentre

9350 Yonge St., Hilicrest Mall, Richmond Hill,
Ont., L4C 5G2 (416)883-0224

Personal computers from {BM PCjr, Commodore
64, Coleco Adam plus complete line of
peripherals, accessories and software for
business entertainment and education applica-
tions. Large variety of books and third party ven.
dor products.

Richvale Telecommunications Limited

10610 Bayview Ave., Richmond Hill, Ont., L4C 3N8
(416)884-7752

MO CAT

We carry a full line of Commodore products in-
cluding our own C-64 Link, Script 64 word pro-
cessor, 1541 Express, Multilink Networking
System, Supercopy and more.

Rockwood

Mandel Data Systems

143 Dennis St, Rockwood, Ont, NOB 2KO
(519)856-9566

MO CAT FREE

Selling Apple, Columbia, computers with inter-
faces and software for scientific and industrial
laboratory applications. Other companies
represented: Tecmar, Robographics, Trivector, in-
ternational, Rana, interactive Microware.

“
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Sarnia

Compucentre -
Sarnia Eaton Centre, 150 Christina N., Sarnia,
Ont., N7T 5T9 (519)337-7335

Personal computers from I1BM PCjr, Commodore
64, Coleco Adam, plus complete line of
peripherals, accessories and software for
business, entertainment and education applica-
tions. Large variety of books and third party ven-
dor products.

Comp-Can
1477 Hunt St., Sarnia, Ont.,\N7S 3M8

Computeriand

1362 Lambton Mall, Sarnia, Ont, N7S 5A1
(519)542-5568
Electronic Supplies Inc. ETI/ICN

1173 Michener St., Unit 4, Sarnia, Ont.,, N7S 5G5
(519)344-2449

MO CAT FREE

Distributors of Sperry PC's.

Ellte Office Sarnia
287 South Indian Rd., Sarnia, Ont., N7T 3w6

Keelan's Audio & Video
460 North Christina, Sarnia, Ont., N7T 5W4

Radio Shack Computer Centre.

Sarnia Eaton Centre, 150 N. Christina St., Sarnia,
Ont., N7T 5T9 (519)337-4360

CAT FREE

All models of TRS-80 including the Tandy 2000,
related software and hardware. Service and sup-
port. Pockets, portables (Model 100) and business
systems.

The Computer Barn

866 Confederation St., Sarnia, Ont., N7T 2ES
(619)344-6934

Apple /le, Apple lic, Macintosh, Lisa. Business ap-
plication specialist.

The Computer Terminal
1407 London Road at Intl. Plaza, Unit 6, Sarnia,
8'2)1.. N7S 1P6 (519)542-1133

Zenlth, Sperry, Sanyo, Olivetti, Hyperion, Altos,
Tallgrass, PC Networking, Epson, Mannesmann-
Tally, IBM peripherals. Hayes Modems. Full ser-
vice department, hardware and software support.
Customized programming. Specialize In business
systems. Software, books, and computer ac-
cessories and supplies. Service contracts
available.

Sault Ste. Marie

Canadian Software Distributors

393 Rowell Ave., Sault Ste. Marie, Ont., P6C 5L2
(705)949-9432

MO CAT $2.00

Educational software.

Computerforce CN
424 Pim St., Sault Ste. Marie, Ont, P6B 2V1
(705)942-5770

MO

IBM, Xerox, Dec, Franklin

McClelland Dumanski
482 Queen St. E., Sault St. Marie, Ont., P6A 1Z8

M & D Computer Centre
44 Great Northern Rd., Sault Ste. Marie, Ont., P6B
4Y5 (705)949-6622

MD Computer Centre CN
clo McClelland Dumanski, 482 Queen St. E.,, Sautt
Ste Marie, Ont. P6A 128

MD Data Systems

485 Queen St. East, Sault Ste. Marie, Ont., P6A 129
(705)949-6622

Apple, Commodore, |IBM, Dec Rainbow, Micom.
Custom software — sales, service and support for
above products.

Radio Shack Computer Dept.
44 Great Northern Road, Cambrian Mall, Unit 3,
Sault Ste. Marie, Ont., P6B 4X5 (705)254-5324

Sault Office-Machine
122 Poplar Ave., Sault Ste. Marie, Ont., P6B 2W9

Scarborough

BCC BusIness Computer Centre Inc. CN
209 Ellesmere Rd., Scarborough, M1R 4E2
(416)292-7672

iBM PC Corona PC and compatible fixed and
removable hard disk drives, fuil and half height floppy
disk drives, multi-function memory expansion board,
letter quality and dot-matrix printers, complete line of
business software, computer accessorles and sup-
plies, service contracts available.

Beacon Software Inc.

705 Progress Ave, Unit 17, Scarborough, Ont. M1H
2X1 (416)431-3200

CAT FREE

Manufacturer/distributor of business accounting
software, mainly BPI systems. Other software lines
include: Select Write, Bluebush Chess, Magnum Soft-
ware (McPic), Canadian Payrolls.

Compucentre

Scarborough Town Centre, 300 Borough Drive, Scar-
borough, Ont., M1P 4P5 (416)296-0013

Personal computers from IBM PCjr, Commodore 64,
Coleco Adam, plus complete line of peripherals, ac-
cessories and software for business, entertainment
and education applications. Large variety of books
and third party vendor products.

Compucollege Stores
2432 Eglinton Ave. East, Scarborough, Ont., M1K 2P8

Computerland
3761 Victoria Park Ave., Unit 5, Scarborough, Ont,,
M1W 382

Computer Innovations

Scarborough Town Centre, 300 Borough Dr., Scar-
borough, Ont. M1P 4P5 (416)296-0023

IBM PC & XT, Apple /le, /ll, DEC Professional, Lisa.

Computer innovations Corp.

3761 Victoria Park Ave., Unit 2, Scarborough, Ont.,

M1W 352 (416)497-7522

LSM PC & XT, DEC Professional, Applefie, Apple /i,
isa

Computer Junction CN
3330 Pharmacy Ave, Scarborough, Ont., M1W 3v8
{416)494-2440

Computer Way
31 Progress Court, Unit 31 Scarborough, Ont., M1G
3V4 (416)439-9804

Cycom Systems Ltd.
#1-3500 Pharmacy Ave,, Scarborough, Ont., M1W 2T6

Dale Integrated
2250 Midland Ave., #17, Scarborough, Ont., M4P 1R7
(416)292-1146

Datascope of Canada
491 Brimley Rd., Scarborough, Ont., M1J 1A4

Eaton’s Business Centre

Scarborough Town Centre, 300 Borough Drive, Scar-
borough, Ont., M1P 4P5 (416)296-5211 Ext. 372
Computers from IBM, Apple, and Zenith. One of the
widest selections of business, educational and enter-
tainment software. Training courses, leasing and
financing are all available.

Epson Canada Ltd.
21 Progress Ct., Unit 18, Scarborough, Ont., M1G 3v4

Interactive Micro Systems
34 Hopecrest Cresc., Scarborough, Ont.,, M1K 2K4
(416)261-8411

Light Computer Centre

300 Borough Drive, Scarborough Town Centre, Scar-
borough, Ont., M1P 4P5 (416)296-2406

Authorized dealer for Apple.

Ichro Canada B

Business Computer and Rasource Centre

Micro Canada Inc.

2250 Midland Ave., Unit 384, Scarborough, Ont., M1P
4R9 (416)291-2995

MO

Service department. Seminar facilities. After-sale
support for IBM, Columbia, Zenith, Kaypro. IBM add-
ons, hard disks, printers, modems, monitors, fur-
niture, supplies. Well established.

Micro Canada

4271 Sheppard Ave. E., Scarborough, Ont., M1S 4G4
(416)291-2995

MO

Columbia, Kaypro, Atari computers. Peripheral cards
for 1BM, Apple, Mannesmann-Tally, Diablo, Epson
printers. Anchor, Hayes modems. Printer buffers,
monitors. Books, diskettes, furniture. Service, train-
Ing.

Micro CTR 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

Mr. Software

Woodside Square, c¢ir Finch & McCowan, Scar-
borough, Ont., (416)291-3404

MO

Software, computers, accessories and furniture for
the home and small business. Programs are available
for education, productivity and entertainment. All ma-
jor brands available.

Nigana Computer Syst.
136 Shorting Rd., Scarborough,-Ont., M1S 356

Radlo Shack

1886 Eglinton Ave. E., Golden Mile Plaza, Scar-
borough, Ont., M1L 2L1 (416)757-2367

CAT FREE

‘Radio Shack Computer Centre

2985 Kingston Road, Ciiffcrest Plaza, Scarborough,
Ont., M1M 1P1 (416)265-3222

CAT FREE

Complete line of computers, peripherals and sup-
plies, sales training and support for computers and
software, TRSDOS, CP/M, MSDOS.

Radio Shack Computer Centre

4271 Sheppard Ave. E., Torchin Plaza, Scarborough,
Ont., M1S 4G4 (416)2926444

MO CAT FREE

Complete line of TRS-80 computers, peripherals and
software. Service and training available for all TRS-80
products. Products include: Tandy 2000, TRS-80
Model 4, Model 16, Model 100 and Model 12.

Scarborough Computers ETI/ICN
2190 Warden Ave., Unit 8, Scarborough, Ont., M1T
1V6 (416)491-3139

MO CAT

Hewlett-Packard H-P 150. Plotters, software,
calculators, Epson QX-10 computer, printers, soft-
ware. Atarl computers, games, peripherals, monitors,
diskettes. Smith Corona printers, Pied Plper com-
puters, Sharp calculators.

Scitron Corp. ETI/ICN
2300 Lawrence Ave. East, White Shield Plaza, Scar-
borough, Ont., M1P 2R2 (416)288-1244

The Computer Stop

3330 Pharmacy Ave., Scarborough, Ont.,, M1W 3v8
(416)494-2440

A wide range of microcomputers, peripherals, soft-
ware and. accessories.
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Directory of Computer Stores

Titan Computers

15 Crockford Blvd., Unit 1, Scarborough, Ont, M1L
4.9 (416)759-8808

Franklin Ace

Toronto Micro

55 Winter Ave.,
(416)261-8411/267-1243
MO CAT FREE

Apple, IBM computers and peripherals. Epson,
Gemini, Hayes, Quadram, Visicorp, Microsoft. Soft-
ware for Apple, Macintosh, IBM PC & jr, Atari, Com-
modore 64, CP/M, DEC Rainbow.

Scarborough, Ont.,

Total Office Systems

1050 McNicoll Ave., Unit 14, Scarborough, M1W 2L8
(416)493-3575

MO CAT FREE

Sharp PC 5000 portable.

Shelburne

Remtek
1 Industrial Rd., Shelburne, Ont., LON 1S0

Micro Can ,
16 Colborne St. N, Simcoe, Ont., N3Y 3T9

Smiths Falls

J-R Business Equip.
12 Russell St. E., Smiths Falls, Ont., K7A 1E8

Stirling
Computer Technology
49 Mill Street, Stirling, Ont., KOK 3EQ

Stoutfville

Zetetic Data Systems
RR2 Stouffville, Ont., LOH 1L0

Stratford

Chipon Computers and Electronics ETI/CN

137 Albert St., Stratford, Ont., N5SA 3K5 (519)273-1412

Columbia PC, Shery — IBM & Apple compatible.

Series 2800, Super 400. Software, peripherals, books,

grinters, monitors, diskettes, computer care pro-
ucts.

St. Catharines

Computerland

318 Ontario Street, St. Catharines, Ont., L2R 5L8
(416)688-1187

Products 200 Vendors include: Microcomputers,
peripherals, software and accessories. IBM, DEC, Ap-
ple, Bytec, Hyperion, and Compag computers; Epson,
CITOH and Okidata Printers; IBM, Amdek, Elec-
trohome and Princeton Monitors; and Lotus Visicorp,
Helping Hands, Spinnaker and Mattel Software.

DMR Communications Inc.
1 St. Paul Street, St. Catharines, Ont, 2R 712
(416)688-5731

International Computer
117 St. Paul Street, St. Catharines, Ont, 2R 3M4
(416)682-7257

Megabyte Business Systems Ltd. CN
96 Niagara St, St. Catharines, Ont, L2R 4L4
416)684-4366

usiness and home computers. Dealer for Com-
modore, Ohio Scientific. Sales and shop or on-site
service.

Micro Vision Software
96 Niagara Street, St. Catharines, Ont., L2R 4L4

Nelson Business Machines Ltd.
17A Second Dr., St. Catharines, Ont, 2N 1K9
(416)688-2311

Radio Shack Computer Centre
290 Glendale Ave., Burleight Hill, St. Catharines, Ont.,
L2T 213 (416)227-2063

Radio Shack Computer Dept.
333 Ontario Street, St. Catharines, Ont,, L2R 513

Rainbow Computer Systems

67 Queen St. St. Catharines, Ont.
(416)682-4334

Niagara region dealers for Kaypro and Columbia
microcomputers.

L2R 5G9

Xerox
63 Church St., Ground Floor, St. Catharines, Ont,, 2R
3C4 (416)688-6862

Sudbury

A & B Office Equipment & Leasing Co. Ltd.  ETI/CN
2148 LaSaile Bivd, Sudbury, Ont, P3A 2A7
(705)566-5300

MO CAT FREE

Commodore “systems” dealer, Epson, Brother, all
hardware, software, peripherals, sales, service, ieas-
ing. Northern Ontario.

Computerland
Unit 19, Cedar Point Plaza, 1984 Regent St. S., Sud-
bury, Ont., P3E 551 (705)522-3663

Computerline

74 Cedar St., Sudbury, Ont., P3E 1A5 (705)674-3151
MO

Micromagnetics

7 Cedar St., Suite 102, Sudbury, Ont., (705)675-1717
MO CAT FREE

Agents for Libra software compatible with IBM XT,
sale of IBM hardware PC and Xt. Also Maxell com-
puter products, peripherals, supplies and support
products.

MPM Business Products
663 Lorne St. S, Sudbury, Ont., P3C 4R3 (705)673-4464

North Star Computers Ltd.
100 Elm St. East, City Centre, Sudbury, Ont., P3C 1S8
(705)673-2010

North Star Computer Ltd. CN
5988 Falconbridge Road, Unit 9, Sudbury, Ont., P3E
4K6 (705)566-6441/673-2010

MO

System sales supplier. Products include IBM, Apple,
AES, Minolta and 3M micrographics.

Radio Shack Computer Centre

1609 LaSalle Blvd, Sudbury, Ont,
(705)560-5747

CAT FREE

TRS80 computers, peripherals and software for
business and personal use. Education department
provides training for software and BASIC.

Sonic Northern Ltd. CN
5,198 EIm St. E., Sudbury, Ont., P3B 1N6 (705)674-0764
Books, software, printers, supplies, parts, cables.
Bulletin board (after hours) (705)674-5691

P3A 128

Timmins

Computer Power

Timmins Square, Timmins, Ont., (705)264-1550

Full support and service. Authorized Apple dealer.
Courses and workshops available for all ages. In-
store facilities. Wide range of software, accessories
and books.

Timmins Computer Power Inc.

70 Balsam St. S, Timmins, Ont, P4N 2C8
(705)264-1302

Full support and service. Authorized Apple dealer.
Training and workshop facillties. After sale support
staff. Large selection of educational, personal and
business software.

Timmins Stationery
135 Third Ave., Box 1064, Timmins, Ont., PAN 7J2

Thornhill

High Tech Plus inc.

350 John St., Unit 8., Thornhili, Ontario, L3T 5W6
(416)731-9000

MO CAT $1.00

Sales of the following products: iBM, Apple, Colum-
bia, Pure Data, Quad RAM, Tallgrass, Hayes, Shugart,
Mitac, Qume, TTX, Epson, Gemini.

Lamourie Data Products
154 Cottonwood Ct., Thornhiil, Ont., L3T 5X1

MicroDoctor

350 John St, Unit 8, Thornhill, Ont., L3T 5W6
(416)731-9000

MO CAT $1.00

MicroDoctor service, specializing in custom service
to all makes of micro computer products. Also train-
ing, consulting, and service equipment rentals.

Thunder Bay
Ailied Computer Centres.inc. ETHCN
121 East Ave, Thunder Bay, Ont, P7B 5N1

(807)345-8031

Authorized deaier for: Apple computers, Epson com-
puters & printers. Complete selection of software.
Complete training facility.

A.S.C. Micro System
223 Algoma St. S., Thunder Bay, Ont.

Audio Service Centre
223 Algoma St. S, Thunder Bay, Ont, P7B 3C3
(807)345-7334

Computeriand .

1265 Arthur St. E., Sulte 100, Thunder Bay, Ont., P7E
6E7 (807)623-5434

Software and hardware retailer. Software brands in-
clude: IBM, Peach Tree, BPI, Ashton-Tate, Micro Pro,
LUS., PBSC, etc. Hardware includes: IBM Digital
equipment, Compaq, Bytec, Epson, Centronics,
Okidata, Apple.

Databay Ltd.
2826 Arthur St. E., Thunder Bay, Ont., P7E 5P4

Datalogic Systems
59 Hodge St., Thunder Bay, Ont., P7B 4H2

Toronto

Action Fast Elec.
351 Queen St. W, Toronto, Ont, M5V 2A4

ETI/CN

Active Component Saies Corp.
14 Cariton St., Toronto,
(416)977-7692

MO CAT $2.00

Complete electronic components and computer
products needs. Texas Instruments, Motorola,
Fairchild, General Instruments, Keytronics
keyboards, Star Micronics printers, Tandon drives,
AMP, Ersin Multicore Solder, Ungar, Weller, OK In-
dustries, Vaco, Xcelite.

ETI/CN

Ont., M5B 1K5

Adcom Electronics Ltd.
310 Judsen St., Unit 1, Toronto, Ont., M8Z 5T6

[ ———CODING KEY

ET)  ETi Magazine sold here

CN  CN! Magazine sold here

EC Supplies Electronic
Components

RTV  Sells Radio and TV parts

TG Sells Test Gear

EK Sells Electronic Kits

MO Company does Mail
Order
CAT Catalogue avallable.

The cost of this, or if it
is free, is shown.

“

© 1984 Moorshead Publications

Continued at rear of book



BLS

ELECTRONICS
LIMITED

Instruments for Industry and Service
980 Ailness St. Downsview, Ontario M3J 2S2 (416) 661-5585.




It's fast, simple to operate
and will fit any oscilloscope

SHACKMAN 7000

D

CAMERA HOODS Exposures can be accurately con- BEZEL ADAPTERS
trolled. with a high quality fully

speeded shutter and continuously BY selecting the correct hood, you

Picture quality from the Model 7000 is excellent with variable aperture control. have a hand-held camera which fits
virtually no distortion. The oscilloscope mountings are quickly and easi |y to a number of
arranged so that all the displayed information appears on

the print. TO fit any HAMEG oscilloscopes.

Specification Hoods for Display Areas up to 8 x 10cm

Camera Body: High quality ABS moulding with attached $44875 and
Polaroid 101 series film back. For other r!\akes
Lens: Moulded two element £3.5 70mm focal com Iete mOdeI OSCl"OScopes
length with aperture control down to p H
32, ask or write
Shutter: Self cocking, mounted between lens.
Speeds from 1 second to 1/125th
inciusive, with ‘B’ for time exposures o
Built in "X contact for event triggering
Shutter actuated by cable release.
Focus: Fixed by method of mounting for 0
correct distance.
Object to Up.to 8 x 10cm displays 1:0.85 fixed
Image Ratio: .
10 x 13cm displays 1:0.65 fixed
Film: Polaroid Black and White 8 exposure
film packs
Type 107C 3000 ASA
Type 665 75 ASA Pos./Neg
Hoods and High Quality ABS Mouldings

Spacer Bodies:

Polaroid)s a Registered Trade Mark of the
Polaroid Corp.. U S A

Camera Hoods
are available for With some oscilloscopes you may only require to hand hold

i the camera in place during exposure and with others prefer to
practlcally all have it permanently mounted to the oscilloscope. Whichever
makes of scopes. you require the Model 7000 will accommodate.

BCS Electronics Limited, 980 Alness St., Unit 7, Downsview, Ont. M3J 2S2 (416) 661-5588



Specification

Bandwidth: DC to 10MHz {(—3dB),

AC to 15MHz (—6dB).
Risetime: approx. 35ns.
Overshoot: maximum 1%
Deflection coefficient: 12 calibrated steps,
5mV/cm to 20V/cm in 1-2-5 sequence,
variable control 1:2.5 to at least 2mV/cm
with full bandwidth.
Accuracy in calibrated position: =3 %.
Input impedance: 1 MQ || 30pF.
Input coupling: DC-AC-GND.
Input voltage: max. 400V (DC + peak AC).

Time coefficients: 18 calibrated steps,
0.5us/cm to 0.2s/cm in 1-2-5 sequence,
variable control 1:2.5 to at least 0.2 ps/cm.
Accuracy in calibrated position: +5%.
Normal length of sweep line: approx. 7cm.
Trigger system: Automatic or Normal
with manual level control.

Slope: positive or negative.

Source: internal or external (BNC connector).
Coupling: AC, TV (frame) low-pass filter.
Threshold: internal 5mm, external 0.4V.
Bandwidth: 2 Hz up to at least 30 MHz.

Bandwidth: 2Hz to approx. 850kHz {—3dB).
Deflection coefficient: approx. 0.65V/cm.
Input: BNC connector (on front panel).
X-Y-phase shift: <3°up to 70kHz.

Test voltage: max. 7.5V rms {open circuit).
Test current: max. 23mArms {shorted).
Test frequency: 50-60Hz (line frequency).
Test connection: 2 banana jacks 4 mm dia.
One test lead is grounded (Safety Earth).

Cathode-ray tube: DG 10-119 (P43 phosphor),
rectangular screen, internal graticule 6x7cm.
Accelerating potential: 1800V.

Trace rotation: adjustable on front panel.
Calibrator: square-wave generator approx. 1kHz
for probe compensation and Y calibration;
output {on front panel): 0.2V +1%.

Electronic regulation for all important

supply voltages including the high voltage.
Protective system: Safety Class | {|IEC 348)
Line voltages: 110, 125, 220, 240V AC.
Permissible line fluctuation: £10%.

Line frequency range: 50 to 60 Hz.

Power consumption: approx. 21 Watts.
Weight: approx. 3.7kg.

Cabinet {mm): W 212, H 114, D 280.

Color: techno-brown.

Lockable tift handle.

Subject to change.

Test Displays
using the Component Tester

—

P e

I X )

vOLT/DIV, TMe/DIV
s a

10MHz Compact Oscilloscope

Y: 1 channel, DC-10MHz, max. sensitivity 2mV/cm;
X:0.2us/cm-0.2s/cm, triggering up to 30 MHz;
built-in Component Tester.

This small Trigger Oscilloscope features a 6x7 cm screen. It was designed
specifically for field service personnel and advanced electronic hobbyists.
Maximum vertical input sensitivity at full 10 MHz bandwidth is 2mV/cm, and
is continuously variable. Displayed signals of as low as 5mm in amplitude are
sufficient to trigger the horizontal sweep generator at frequencies up to
30MHz. Two triggering modes are available: automatic or normal, using a
level control. A TV low-pass filter is incorporated to permit display of video
signals at frame frequency.

A Component Tester is incorporated in this model for checking semicon-
ductors or other electronic components, externally, or in circuit. A single
pushbutton switches operation from oscilloscope to component testing and
v.v. Problems can easily be located by comparing the faulty device with a func-
tioning unit, and test results are displayed on the screen.

A bright, sharply focused CRT with internal graticule ensures parallax-
free viewing — essential for a variety of maintenance and monitoring tasks.
All critical supply voltages are electronically regulated. The display remains
stable even under conditions of wide line-voltage fluctuations. A squarewave
calibration signal is included for probe compensation and vertical gain cali-
bration.

Compactdesign, light weight, rugged construction, ease of operation and
long-term reliability make the HM 103 an indispensable scope for shop and
field service applications.

LIST $550.00

BCS Electronics Limited, 980 Alness St., Unit 7, Downsview, Ont. M3J 2S2 (416) 661-5585



Specification

Channel I, Channel I, Channel | and Il
alternate or chopped (chop freq. = 0.5MHz),
sum or difference: Ch. 1l £ Ch. |

{with Invert button for Channel 1).

X-Y mode: same sensivity in both directions.

Bandwidth of both channels:

DC to 20MHz {—~3dB}, DC to 28 MHz (—6dB).
Risetime: =17.5ns. Overshoot: max. 1%.
Deflection coefficients: 12 calibrated steps,
SmV/cm to 20V/cm in 1-2-5 sequence,

with variable control uncal. 1:2.5 to 2ZmV/cm.
Accuracy in calibrated position: £3%.

Input impedance: 1MQ Il 30 pF.

Input coupling: DC-AC-GND.

Input voltage: max. 400V {DC + peak AC).

Time coefficients: 18 calibrated steps,
0.5us/cm to 0.2 s/cm in 1-2-5 sequence,

with variable control uncal. 1:2.5 to 0.2 ps/cm,
with X-Magnification x 10 (+5 %) to 20ns/cm.
Accuracy in calibrated position: £3%.

Trigger system: Automatic or Normal.

e

Slope: positive or negative. 20 MHz Standard Oscilloscope
:Ch. 1, Ch. Il line, l. - -
EZ‘;[;’,;SQ: AC. DC, HF,'?_E (%t?:,:,e). Y: 2 channels, DC-20MHz, max. sensitivity 2mV/cm;

Threshold: internal 5mm, external 0.6V.

: X: 0.2s/cm-20ns/cm incl. x 10 magnification;
Bandwidth: DC up to 40MHz.

triggering up to 40 MHz; Component Tester.

Bandwidth: DC to 2MHz (—3dB).

InGuEEAIGRsee .0 Slechon spec. ). The HM 203 se(ies is Western Furope's:; best-selling oscillos'cope vBoth
X-Y phase shift: <3°up to 120kHz. vertical amplifiers incorporate variable gain controls, and maximum input
sensitivity is 2mV/cm over the full bandwidth of the oscilloscope. Another

— feature permits display of the sum and difference of two signals.
; : — Triggering facilities have also been expanded. In addition to line and TV
Iﬁ:ﬁ :3:2?.: nT:: ff,,‘f,{'?,f,é‘}?ﬁﬂ,fgg,”_"" triggering, HF and DC triggering are possible. The HM 203-5 will trigger sta-
Test frequency: 50-60Hz (line frequency). bly with a 5mm display height up to at least 40 MHz. Using the manual level

Test connection: 2 banana jacks 4 mm dia.

control, even relatively complex signals can be stably triggered. The time
One test lead is grounded (Safety Earth). o Yy comp 9 Y 1199

resolution in horizontal direction is increased now, including x10 magnifica-
tion, to max. 20ns/cm.

An 8x10cm internal graticule permits parallax-free viewing over a
wide angle. The effect of the earth’s magnetic field upon horizontal trace posi-

Cathode-ray tube: D14-362 P43/93,
P7/93 optional {long decay characteristic),

rectangular Screen, internal graticuls 8x 10cm. tion can be compensated f'or', externally, with a trace rotati<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>