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Based on the 80386-16 processor running at a speed of 
16MHz, software selectable to 8MHz. Two 5.25" disk 
drives (one 1.2 Meg, one 360K), 10 expansion slots, 
presocketed for 287 or 387 math coprocessor, one 
serial and one parallel port, real time clock/calendar, 
game port, colour graphics OR monochrome video 
board, hardware reset button, high quality extended AT 
style keyboard, keyboard lock and status panel. CSA 
approved. 

CONFIGURATION 1 
Standard features with 2 Meg on-board memory 

using 41256K DRAMs: 

$569500 
(N.B. Configuration 1 on-board memory cannai be expanded beyond 2 
Megabytes since the 256K DRAMs are a different physical size and pin 
configuration than the 1 Megabyte DRAMs.) 

CONFIGURATION 2 
As above with 8 Megabytes of on-board 

memory, using 1 Meg DRAMs: 

$8695e) 
AS BASIC CONFIGURATION WITH HD 

Configiration 1 Configuration 2 

30 Meg 39ms Fast stepping HD  $6995  49985 
40 Meg 39ms Fast stepping HD  $7195  $10,195 
70 Meg 39ms Fast stepping HD  $8185  411,195 
115 Meg Fast stepping HD   $11,695 $14,695 

(Note: 40-70. and 115 Meg Hard Drive System. include SpeedStor Solt-
ware Valued at 5150.00). 

BEST WARRAIV1Y 
We have such confidence in the reliability of our BEST systems 
that we offer a full ONE YEAR WARRANTY. This far exceeds the 9C 
day industry standard. On-site service plan is available across 
Canada at extra cost through 3M of Canada Ltd. 

Superb IBM AT Compatibility, Phoenix AT BIOS, 16MHz 
clock (8MHz CPU), 80286 processor, 640K of on-board 
memory, one 360K 5.25" drive, colour or monochrome 
video board, high quality AT style keyboard, compact 
packaging - similar to that of PC XT, 150W power supp-
ly, 7 expansion slots (5 x AT bus standard, 2 x PC/XT 
bus standard). CSA approved. 

$229500 
BEST COMPACT 286 CONFIGURATIONS 

20 Meg 78fris Stepping HD   $2995 
30 Meg 39ms Fast stepping HD $3595 
40 Meg 39ms Fast stepping HD 43795 
70 Meg 39ms Fast stepping HD $4795 

(Note. 40 and 70 Meg Hard Drive System:. include SpeedStar Software 
Valued at S150,00),, 

Exceltroni 
in price from $7,868 to $72,834. 
With any of our systems, you can easily 

produce professional reports, documents and 
newsletters without the usual delays and 
aggravations. You and your creative ability 
are the only limits that a BEST Desktop 
Publishing system 
will encounter. 
Contact us for 
further information 

8086-2 CPU, runs at 4.77 & 8MHz, true 1 rt on-
board architecture with superb IBM XT compatibility 
though runs in excess of twice the speed. Compact 
packaging - approx. 60% narrower than the XT case 
with 7 slots , 150 W power supply, provision for 5.25" 
disk drive, 20 Meg slimline hard drive and a 3.5" disk 
drive. Basic package with 256K RAM, and colour or 
monochrome video board. 

$1595N 
$1685 With 540K Memory 

AS BASIC CONFIGURATION WITH HD 

With 20 Meg HO. 1 Pp. 256K   42395 
With 20 Meg HD, 1 Flp. 640K  42495 
With 40 Meg HD, 1 Pp. 640K  43/95 

(Note. 40 and 70 Meg 1-arel Drive Systems include SpeedStor Software 
vawea at 1150 00). _. 

ges can be customized to your ific needs, ranging 
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Superb IBM PC & XT Compatibility, 256K RAM, Paralle-
and Serial Ports, Real Time Clock/Calendar. 
Presocketed for 8087, AT style Keyboard, Phoemx 
BIOS, 150 Watt Power Supply, 7 Slots, 2 Slimline DS-
DO 5-1/4' Disk Drives, Colour Video Board or Hi-Res 
Monochrome Card (customer choice), CSA Approved 

$1595" 
With 640K Memory 81695 

As BASIC CONFIGURATION WITH HD 
With 20 Meg HD, 1 Hp. 256K  t2295 
With 20 Meg HD, 1 Hp. 640K   $2395 
With 40 Meg HD, 1 Rip. 640K $3195 
With 70 Meg HO, 1 Fip. 640K  $4195 

(Note: 40 and 70 Meg Hard Drive Systems 
Valued at $150 001. 
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Speed selectable: 4.77 and 8MHz. Uses 8088-2 pro-
cessor. TRUE 16-bit machine, based on 8086-2 pro-
cessor with 16-bit bus on-board architecture, with 
speed more thari twice as fast as IBM XT . Superb IBM 
PC & XT Compatibility, 256K RAM, Parallel and Serial 
Ports. Real Time Clock/Calendar, Presocketed for 
8087, AT style Keyboard, Phoenix BIOS 150 Watt 
Power Supply, 7 Slots, 2 Slimline DS-DD 5-1/4'' Disk 
Drives, Colour Video Board or Hi-Res Monochrome Card 
(customer choice), CSA Approved. 

$1795" 
With 640K RAM 

AS BASIC CONFIGURATION WITH HD 

$1895 

With 20 Meg HD, 1 Hp 640K  $2595 
W.th 40 Meg HD, 1 Flp. 640K  $3395 
With 70 Meg HD, 1 Hp 640K $4395 

Let out qualified staff design a network 
configuration for your specific needs. 
Exceltronix has a wide selection of BEST 
computers from which to choose along with 
our BEST Network Card, BEST 8-Port Active Hub 
and Passive Splitters, all locally manufactured and 
supported. Contact us for no-obligation advice and 

price-competitive estimates. We also provide FREE 
introductory seminars; full courses available. 

We have considerable experience in installing 
commissioning complete systems. 
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Super ati-
ble BIOS. clock speed 20MHz (I0MHz CPU), selectable 
to 6/8110MHz system speed. 7 expansion slots, 
presocketed tot 80287. real time clock/calendar, 2 
high quality disk drives (one 1.2 Meg and one 360K) 
optional 3.5" nigh density drives available: parallel 
port, 2xserial ports, choice of monochrome or colour 
graphics adaptor, high quality AT compatible extended 
keyboard, heavy duty power supply (over 200W), 
keyboard lock. CSA approved. 

CONFIGURATION 1 
640K RAM on-board 

$3495" 
CONFIGURATION 2 

2 Megabytes on-board memory 
expandable to 4 Megabytes on board 

$3995" 
AS BASIC CONFIGURATION WITH HD 

Configuration 1 Configuration 2 
20 Meg 78ms Fast stepping HD.. $4195   $4695 
30 Meg 39ms Fast stepping HD $4795  $5295 
40 Meg 39ms Fast stepping HD  $0995   $5495 
70 Meg 39ms Fast stepping HD ...... $5995  $6495 

115 Meg Fast stepping HD   . $9495  $9995 
(Note: 40-70. and 115 Meg Hard Drive SySteMS include SpeedStor Soft-
ware Valued at $150.00) 

ADDITIONAL DRIVES AND CARDS 
360K 5 25 inch Floppy Disk Drive   $150 
720K 3.5 inch High Density Drive  $199 

Video Display adapters 
BEST EGA Video Display adapter  $199 
ATI Graphics Solution   $199 
Genoa Spectrum  $199 

Leasing and Rental Plans Available for all Systems 

Toronto Store 
319 College Street, 
Toronto, Ontario 
(416) 921-8941 

Ottawa Store 
217 Bank Street, 
Ottawa, Ontario 
(613) 230-9000 

Mississauga Showroom 
Pickup Counter & Mail Orcers 
6315 Kestrel Road, 
Mississauga, Ontario L5T 1S4 

Long Distance Orders 
1-800-387-6995 
Local Orders 
(416) 673-5111 

Jr Service Card 



Omnitronix Announces An On-Site Diagnostics 
Breakthrough. 

The new Leader Advantage Series gives you brief-
case portability with lab-grade features. Finally there is 
a family of oscilloscopes that breaks the barrier between true por-
tability and multi-feature functionality. Leader's new Advantage 
Series from Omnitronix. Their sturdy die-cast aluminum frames are 
just 230 x 290mm by 75mm high. And they weigh a mere 4kg! 

But Advantage scopes include many features previously found 
only on lab-grade equipment — such as an internal graticule CRT 
display, 5mV sensitivity, channel I output, and alternate trigger. 

Now you can take the lab to the problem instead of taking the 
problem to the lab. 

That's the scoop. That's the Advantage. 

The LBO-325 60M HZ/Delayed Sweep/Dual-Trace 
(Above). Built-in delay line • Easy-reading scale illumination • 3.5 
inch 2kV/ I 2kV PDA CRT • TV-V, TV-H sync separation • Auto focus 

• ALT sweep • Variable trigger hold-off 

2410 Dunwin Dr., Unit 4, 
Mississauga, Ont. L5L 1J9 
(416) 828-6221 Telex 06-22324 

The LBO-324 40M H Z/Delayed Sweep/Dual-Trace 
______________________ • 3.5 inch 2kV/ I 2kV PDA 

CRT • TV-V, TV-H sync 
- separation • Auto focus 

• ALT sweep • Variable 
trigger hold-off 

LBO-323 20M HZ/Dual-Trace • 3.5 inch I .7kV CRT 
411.1101.1.80811411Rietairis. • TV - V , TV -H sync 

— separation • Auto focus IE ,e, • Variable trigger 
hold-off 

- .9) :Fe- • -.4 
Call or write for full information on the Advantage, and 
how to get it. 

Circle No. 2 on Reader Service Card 

mnitronix 8100F, Trans-Canada Hwy., 
St. Laurent, Que. H4S 1M5 

(514) 337-9500 Telex 05-824151 Instruments that measure up. 
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Electronics& 
%technology Today 

Electronics Today Adds Technology! 

If you're a regular reader of Electronics Today, you can't help 
but have noticed the increasing amount of editorial material that 
involves high technology. You'll also have noticed a new look 
from cover to cover, and special supplements on subjects like 

satellite TV reception. 
Since the common denominator is the technology that plays such a 
great part in our everyday lives, effective this month we are now 

Electronics and Technology Today. 

What is important for you to note, however, as you browse through 
this issue, is that electronics, and projects, and the 
things that made Electronics Today the most successful magazine 
of its type in Canada, are still the major part of the magazine. 
We are not dropping one for the other, but rather expanding the 
perspective to give you, the reader, more of the material that we 

know interests you. 
This is our job as publisher. It's a challenge for us to 
accomplish, and we want you to be the judge. We want you to let 
us know in the months ahead what kind of job you think we're 
doing. Even though Electronics Today is ten years old this 
year (an excellent record in Canadian publishing), we can't 
assume we've got it right and perfect. We'll continue to change 

and mature with the fascinating, unpredictable world of 

electronics and technology. 
Although we're happy with the changes we've made, we're .far from 
complacent. We're evaluating what we've done both editorially and 
graphically and are looking for ways to make our magazine even 
'more attractive and valuable for you. We know we have to keep 
pace with a changing and complex world and hope you like what 

we've done. 

Halvor W. Moorshead, 

Publisher 

Moorshead Publications, 1300 Don Molls Road, North York, Toronto, Ontario M3B 3M8 (416) 445-5600 

Electronics & Technology Today September 1987 

UEair.(-"-gA)_sL__-143 William Markwick, 

Editor 



Simulators 
for 

Micros 
Head into the wild blue, shoot up targets, 

crash into the ground, all from your armchair. 

By Bill Mark wick 

Electronics & Technology Today September 1987 

perhaps you first tried 
k flight simulators when 
Microsoft brought out their 
versionmulator for the 
Apple II, and perhaps you 
were put right off the whole 
idea. W of the Sublogic 
Flightper-second screen up-
dating, the Apple simulator 
was described by a friend as 
looking "less like flight than 
being jerked around on a 
string". In addition, if you 
changed the controls, you 
had to wait a half-second to 
find out whether you were 
still stable or plunging into 
the ground. You probably 
took off from Chicago's 
Meigs Field and fell into 
Lake Michigan a whole lot. 

That's all in the past, 
thanks to programs written 
for computers with more 
memory and speed (IBM 
PC, etc.) or those with hot 
32- bit processors (Atari 
520, Amiga, Mac). They up-
date imperceptibly (al-
most), the scenery is much 
more detailed and realistic, 
and they're packed with 
extra features. 

The IBM Series 
For IBM PCs and com-
patibles with 128K or more, 
as well as the XTs and ATs, 
we have the Microsoft Flight 
Simulator, updated by the 
Sublogic corporation. 
There's only one aircraft, 
still a single-engined 
Cessna, and the plane still 
starts off from Meigs Field. 
The update rate is 5 times 
per second, producing a 
slight stepping effect, but 
one that's infinitely better 
than the Apple version. You 
can fly around the Chicago 
area with vastly improved 
detail in the graphics, and 
land at several different air-
ports.. 

There are nine preset 
"modes". By selecting 1 to 9, 
you can have good weather 
flight, dusk, night, bad 
weather, and so on. The 
"realistic" flight mode 
makes you watch for all sorts 
of things: the engine can stall 
on fast throttle movements, 
the wheels stick if you go off 
the runway, and more. The 
"easy" flight mode is much 

7 



Flight Simulators for Micros 

The Jet launches a 

You can enter the Editor from any 
of these modes by pressing Escape, 
change whatever parameter you want, 
and continue flying. It's possible to set 
the time, the seasons, the altitude, the 
location and more. 

In addition, there's a WWI dogfight 
game. It takes place over a surrealistic 
checkerboard with two-dimensional 
mountains. You're flying a Cessna 
again, but this time it's armed with 
machine guns and bombs. There are lots 
of enemy biplanes with pilots of varying 
skill. Even pacifists like myself can get 
wrapped up in this one for hours until 
you have to limp back to the home air-
port, the engine missing and fuel pour-
ing from bullet holes in the tanks. One 
drawback is that you can't change any of 
the parameters via the Editor, sup-
posedly because it would give you an un-
fair advantage, but it also means that you 
can't turn off the sound of the engine 
drone, bad news for pilots who like a bit 
of the old goggles-and-white-scarf in 
the AM when it's too hot to sleep. Non-
aviators do not appreciate our infatua-
tion with flight simulation. 

The Handbook that comes with the 
software is just first-rate. It explains 
everything lucidly, including subjects 
like instrument flying (which I've yet to 
master). 

There are 20 other modes, all of 
them configurable by the pilot using the 

8 
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missle at a naval target. The black square is a radar screen 

Editor. When you get it the way you like, 
your mode can be saved to the disk for 
future use. 

The IBM version isn't the best as far 
as screen resolution, updating speed or 
graphics detail, and the 4-color option is 
pale and washed out. The monochrome 
display looks like a rainy afternoon in 
winter. However, if you don't have a 32-
bit computer, you can spend hours and 
hours finding out all sorts of features 
that are buried in this software. It's a gas. 

Jet 
The Jet program is from the sanie 
people, and so far appears to be avail-
able only for IBMs. The reaction of most 
people to it has been the same: it's more 
of a video game than a flight simulator. 
You can fly either an F-18 or an F-16, 
from either a land base or a carrier. 
Your targets can be enemy bases or fuel 
depots, fighters, or naval cruisers. Your 
plane carries missiles, bombs and a can-
non. 

The feel of the jets is nothing like 
the floating-on-air feeling of the Cessna. 
These jets are, apparently, the most 
well-behaved airplanes in the world. 
Other than diving it straight into the 
ground, you're safe. 

The difficulty in hitting targets can 
be selected on a scale of zero to nine. In 
the zero or practice mode, you can't 
even crash; the jet just waits on the 
ground until you take off again. Nine is 
fairly difficult because there are multi-
ple targets and they're all shooting at 
you. 

Despite complaints of the un-
airplane-like handling, it's an enjoyable 
game. Some of the features are a hoot: 
you can bail out when hit and switch to 
the Tower view (with zoom). You can 
watch the plane tumble to the ground 
and a tiny stickman sway beneath his 
parachute. 

Whatever the drawbacks, it's a 

The WorldWar I dogfight tenitory from the Microsoft Flight Sinzulator. The Cessna does 
well against biplanes. 

Continued on page 26 



IF YOU WANT TO GET 
INTO PC SERVICING, 
YOU HAVE TO GET 

INTO A MICROCOMPUTER! 

Learn PC Servicing By 
Building Your Own 
Desk-Top Computer! 
NTS lntronic Home training 

gets you right down into the heart 
of computer circuitry. Learn how 
microprocessors function, how 
they operate and are used to 
solve problems. Your program 
includes a wide variety of tests 
and projects you perform as you 
build your own PC, circuit board 
by circuit board unit by unit. 

SEND FOR "FREE 
COLOUR CATALOGUE" 

Your 
You Hand-On EmTdr gacei on mil:: fpg a tiWithb l e ) 

PC-XT Puts Yo At The 

Technology! 
This remarkable desk-top PC is 

the most powerful and versatile 
ever offered in any home study 
course. Advanced features of this 
PC-XT include: 
• 16 Bit 8088 microprocessor for 

IBM compatibility 
• 640 K RAM for high speed 

performance 
• 8 expansion slots 
• 135 watt power supply 

• Dual 360K double density 
floppy disk drives 

• Colour graphics/printer adapter 
card 

• Operating system included: 
MS-DOS with GW Basic 

OUS it • fleg....11.0•••••. of lown•flonfir Boers.. Machin. Chip 

SS a • Ii•pl•f•f•O fr•d•mor* of 11.0110,1 Corp 

NTS Offers Many 
Additional Courses in 
Electronic and Other 
Fields: 

Robotics 
D Video Technology 
[1 TV & Radio Servicing 
EI Industrial Technology & 

Microprocessor 
D Basic Electronics 
[1 Transportation Technology 

(Auto and Diesel) 
EJ Climate Control Technology 

(HVAC) 
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MU 
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TRAINING THE WORLD FOR IRE 71S1 CENTURY 

National Technical Schools 
Canadian Office 
517 Bohemia Crescent 
Oakville, Ontario L6J 2K7 
(416) 842-8383 
School Head Office: 
456 W. Martin Luther King Jr. Blvd., 
Los Angeles, CA 90037 



Technology 

Switching High 
Voltages 

Switching very high voltages in power applications 
causes a continuous arcing in the switch. Here's one 

method of subduing the arc. 

By Dr. H. Virani 

A n essential part of any interrupter is 
the switching arc. In high voltage ap-

plications the most modern techniques 
used for extinction of the arc use either 
sulphur hexafluoride gas (SF6) or 
vacuum. Oil can also be used (oldest 
technique), as well as air (used now only 
for the highest performance applica-
tions), but, the two techniques under 
consideration for the future are SF6 and 
the vacuum. 

Sulphur Hexafluoride 
SF6 gas was first used in switch gear be-
cause of its superior insulating proper-
ties compared to air. Its excellent arc ex-
tinguishing ability was discovered later. 
SF6 is an ordinary gas that is widely avail-
able; it is colourless, odorless and non-
toxic. It is an inert gas which means it 
does not sustain combustion, and as a 
result, its use as an insulator in electrical 
switch gear provides safety and security 
to staff and to the installation. 

Arc Quenching Principles 
To interrupt the arc in an SF6 circuit 
breaker the relative movement between 
the gas and the arc column must be 
provided for. This has been achieved in 
several ways: 

Differential Pressure Principle 
derived from the air blast breaker, but 
now considered uneconomic. 
10 

The Puffer Piston Principle which 
has prevailed in high and extra high volt-
age applications. 

The Rotating Arc technique 
provides an economic breaker in high 
voltage applications since only a low 
energy operating mechanism is suffi-
dent. 

The Self-extinguishing Principle is 
somewhat of a hybrid since it utilizes the 
heat of a rotating arc to build up a pres-
sure difference enabling agas flow. 

In considering high voltage applica-
tions, the rotating arc principle is used 
for low to medium performance (up to 
1250A continuous current rating and 
520MVA (25 KA breaking capacity at 
12KV), while the puffer breaker 
provides higher performances. 

Current Zero 
The unique properties of SF6 gas that 
make it an excellent insulating and arc 
extinguishing medium have already 
been mentioned. It is however in the 
vicinity of current zero that the arc is 
cooled mainly by radial conduction. 
This is best explained by the curves of 
Fig. lA which shows a pronounced ther-
mal conductivity peak for SF6 around 
2000 deg K. 

It is in the same region, because of 
the electro negative character, where 
the electron density is already low. This 

Fig. 1A. The thermal conductivity of the 
gas increases at 2000 °. 

is shown by the SF6 curve in Fig. 1B 
where it is clear that from 3000 deg K to 
2000 deg K this is the region in which its 
constituents rapidly recombine into 
molecules of the gas. In doing so, rapid 
cooling of the arc and rapid recovery of 
the dielectric strength is achieved. 

Fig. 1B. The gas rapidly recombines in the 
area of 2000 to 3000°. 

Rotating Arc 
In the rotating arc technique, the basic 
physical properties of SF6 are used to 
quench the arc. In this technique the 
relative motion between the SF6 and the 
arc is achieved by movement of the arc, 
following a circular path in the gas' en-

Fig. 2. The rotating arc mechanism. 

Continued on page 23 
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Technology 

Fiftria 
There are 
eye; here's how t 

By E. Penn 
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So they said to me, "The average home has fifty electric motors. Write 
that up for us in your inimitable style, 
will you?" 

Sure, fifty motors. Some houses 
may have fifty, those upwardly mobile 
urbanite practitioners of conspicuous 
consumption, with their electrically-
operated toilet seats and battery swizzle 
sticks, their houses bulging with ever 
more motorized gadgets to save them 
muscle power so that they have to go out 
and jog to keep from turning into Jell-o. 
Not me, the original Mr. Practical. 
However, I'll scout around the place 
and write up the few motors that I have 
and explain how theywork. 

The Living Room 
Of course there are motors here. Just 
looking around, I can see two cassette 
decks and a VCR. Oh, yes, there's an 
electric clock, and I guess that's a motor, 
too. Hnunm, the setback thermostat on 
the wall has a timer motor. And the turn-
table. And the ceiling fan. Yikes. I'd bet-
ter list these. 

Electronics: The low-cost cassette 
deck I use for copying (my own practice 
Electronics & Technology Today September 1987 

tapes, not bootleg, thank yez) has two 
motors. Both of them are simple 
synchronous types, just a coil of wire 
around a round or horseshoe iron pole-
piece. Inside this is the rotor, mounted 
on the main shaft (capstan). The 60Hz 
alternating current induces a circulating 
current in the rotor, and the motor turns 
at a speed fixed by the power line fre-
quency, a necessity to keep down the 
audio wow and flutter (within limits). 

To get the thing to start instead of 
just sitting there humming, there's usual-
ly a copper ring or a milled slot some-
where on the pole-piece. This unbalan-
ces the magnetic field and starts the 
rotation. These motors are usually 
called shaded-pole types. 

The other deck and the turntable 
have an electronically- controlled ser-
vomotor. Something on the capstan, 
usually a disk with slots that trigger a 
photocell or pickup coil, feeds a pulse 
train back to the control electronics. 
When the feedback signal equals a crys-
tal-controlled reference signal, the 
motor is turning at the desired speed. If 
the motor varies, the feedback signal 
varies and the electronics send a correc-
tive voltage to the capstan windings. 

If you vary the reference signal, you 
can vary the turntable's speed by a semi-
tone or so, very handy if you practise by 
playing along with a record. No record 
ever seems to keep concert pitch intact. 

The cassette decks also have 
simpler shaded-pole motors for running 
the supply and take-up spools, the VCR 
has two motors, and there's a cooling fan 
in the back of the stereo cabinet. 

Timers: The clock and the thermo-
stat have simple motors as described 
above, just a coil, pole-piece and rotor. 
A train of small gears reduces the speed 
to whatever the mechanism requires, 
such as one rev per minute for the 
second hand. Since these motors lock to 
the line frequency, their long-term 
stability is very good. In fact, whenever I 
reset the electric clocks each spring and 
fall, I can't remember them ever being 
incorrect. They're probably accurate to 
better than a minute per year because 
the power-line frequency variations 
average out. 

Fans: Fans don't need much start-
ing torque, and usually not much power, 
but they have to run silently. The usual 
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Fifty Electric Motors 

A simple synchronous timer motor. The coil and horseshoe-shaped pole make a 
rotor drive a reduction gear train. 

fan motor is a larger cousin to the simple 
motor described above, with the rotor 
turning the blades directly. In the case of 
ceiling fans, the hub is actually the rotor 
and the windings are inside. Mine is a 
very low-cost unit and it goes bding, 
bding bding as it rotates cause you can't 
balance the cheapies to save your life. 

Small appliance and power tool 
motors using the coil/rotor method are 
called split-phase types, and they work 
the same as the shaded-pole types 
described above, only they're larger. 

Well, let's see, three motors in one 
cassette, two in the other, two in the 
VCR, timer, clock, fans. Wow, eleven 
motors and I just got started. But then, 
AN equipment raises the total, doesn't 
it; I mean, that really isn't very many 
motors. 

The Bedroom 
In the bedroom we have another ceiling 
fan, another synchronous clock and an 
air conditioner. The air conditioner has 
two motors, one a small split-phase to 
drive the blower and another induction 
motor that's a bit more heavy-duty and 
drives the compressor. 

Induction motors are the big 
brothers of the split-phase types. They 
basically consist of a rotor turning inside 
the pole-piece, which is wound with wire 
(the stator). Everything is scaled up: big-
ger wire, bigger rotor, more current. In 
addition, they use various designs to 
provide a quick start with lots of torque. 
In the case of the air conditioner, a 
capacitor is connected to one of the 
stator windings. This introduces phase 
shift, unbalances the stator, and starts 
the motor. 
12 

If the motor is not too large, say 
1/2HP or so, the capacitor is permanent-
ly wired in (a capacitor-run motor). In 
larger motors where the capacitor 
would introduce losses, a centrifugal 
switch cuts out the capacitor when the 
motor is up to speed. 

Some induction motors use a start-
ing winding instead of a capacitor; this 
too is switched out at speed. 
A computer lurks on a desk 

upstairs, the very computer on which 
these gems are being converted to bits 
and bytes. It has two electronically-con-
trolled motors for the disk drives 
(30ORPM) and one small shaded-pole 
for the fan. 

Oh yes, and the alarm clock. That's 
seven. Eighteen total. Eighteen? Well, 
of course, you tend to forget about 
things like three motors in a computer, 
don't you, so I suppose I'm not really a 
capitalistic materialist yet. 

The Bathroom 
The hair dryer, sure. This little motor is 

called a universal type, because it will 
run on either DC or AC thanks to 
brushes that conduct the current into 
the rotor; the rotor has windings called 
the field to generate the magnetic field, 
as opposed to the induction motor's 
solid mass rotor. Hair dryer motors have 
to be fairly small and quite powerful, so a 
low-voltage motor is used (lower volt-
age, higher current, thicker wire with 
less turns equals small size). To get the 
12 to 24V from the 115V supply, the 
motor is wired in series with part of the 
heating element, or may be wired across 
a section of it. 

Despite the noise generated by the 
brushes, the universal motor is a great 
favorite for appliances, especially since 
its speed can be controlled by either 
varying the main input voltage or by 
electronically controlling the field cur-
rent, and its maximum speed is not 
limited by the line frequency. I have a 
blender (in the kitchen, not the 
bathroom) that has 14 speeds. Only two 
make a noticeable difference, slowest 
and fastest. All those others, like 
"mince", "chop", "glop" and "putrefy" 
are just sparkles from the marketing 
department. 

Well, that's it. What? My razor? 
You can't count that. Well, I suppose if 
you're going to define a motor as a 
gadget that converts electrical energy 
into motion, I'll have to allow you one 
more. The razor is a special case, the 
vibratory motor. An armature fastened 
at one end just buzzes back and forth be-
tween pole-pieces following the AC 
cycles , eliminating gears and so on. It's 
noisy and has very low power, but it's 
ideal for an economic razor because the 
motion lends itself to zipping a blade 
back and forth under a perforated 
screen. 

A typical universal motorusingbrushes and a wound rotor. 
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Fifty Electric Motors 

Another Bedroom 
In this bedroom is a vacuum cleaner and 
a sewing machine, both with universal 
motors. Forgot about those. Gack. 22. 

The Kitchen 
Bet you think you've got me here. 
Kitchen gadgets. Well, there's the can 
opener. It was a gift, like, I can open cans 
without power, you know? There's the 
mixer, the blender and the food proces-
sor, all universal motors. Naturally, 
they're all really useful things, don't you 
know. 

There's an exhaust fan over the 
stove, a refrigerator with an induction 
motor for the compressor and a shaded-
pole for the fan (which is supposed to 
keep frost out of the freezer section. It 
does that, all right, by letting the frost all 
freeze up inside the air ducts where you 
can't see it, and eventually the whole 
thing quits until you defrost it). 

There's a popcorn popper which I 
haven't dissected but probably has a 
shaded pole. That's not materialistic, 
nohow; popcorn with late movies is 
nothing if not civilized. And there's the 
kitchen clock, a battery- operatedpu/se 
motor. An IC divides down the output of 
a quartz crystal oscillator to one pulse 
per second, which kicks over the 
mechanism. It keeps great time for a 
year on one "AA" cell. 

That's 31. I can't believe it. 

The Catacombs 
Down in the basement, we find the ex-
pected washer and dryer, both with 
large induction motors. The dryer has a 
capacitor-run type; the washing 
machine is a special case because it has 
two speeds. The speed of an induction 
motor is determined by the line frequen-
cy and number of poles; they're general-
ly 1725 and 365ORPM under load. The 
number of poles in the washer motor can 
be switched to either of these speeds. 
The slow speed is much gentler to my 
delicate undies, what. 

I'm fooled again. There are 
synchronous timers in both machines. 
35. Gadzooks. 

The furnace has two induction 
motors, a simple split-phase to run the 
burner fan and a capacitor-start, induc-
tion run on the main blower. You can 
hear the click as it's shutting off and the 
centrifugal switch reconnects the 
capacitor. 

There's a capacitor-run induction 

motor driving an extractor fan in the 
basement window. A solid-state control 
(like a lamp dimmer, really) controls the 
main voltage sent it to it and thus the 
speed. 

Turning to my workbench, umm, 
yes, I know, here's where the motors pile 
up. But they're useful, or at least they 
soon will be, just as soon as I get around 
to making the stuff I was going to. 
There's a drill, a router, a jigsaw, a cir-
cular saw,a table saw, a small bandsaw 
and a sander. There's also a little bat-
tery-powered rechargeable vacuum 
cleaner (a gift to the handyman). It 
hangs in its charger on the wall, and 
when fully charged, is quite useful for 
vacuuming the coat of a small hamster. 
You can't get it near real dust or sawdust 
though, or it coughs and chokes. 

46. I can't really believe this is me, 
Mr. Traditional Hand Tool, Mr. Back-
to-Basics... 

The Back yard 
There couldn't be, not in the back yard. 
Look, I refuse to count my car, you 
didn't say automotive, did you. Oop, 

there's the lawn mower. And the lawn 
edger (well, if you're going to mow the 
lawn you can't leave grass sticking up the 
sidewalk edge, can you?). And there's 
the barbecue with a rotisserie, another 
gift, you see. 

Ha! I've gone over the house with a 
fine tooth comb, and there are only 49! 
Well, I admit that 49 motors absolutely 
staggers me, but I came in under the 
wire, no Mr. Modern Consumer and 
Mr. Smart Shopper for me! (if only by a 
hair, I confess). 

What? My wristwatch? Surely you 
can't expect me to count that... 

Well, yes, it is the baby brother to 
the pulse motor in the kitchen clock, and 
that does, I guess, make it 50. 

So. Now that my theories of spartan 
living have been shot up, I guess it 
doesn't matter if I indulge myself just a 
bit. I saw an ad for a battery-powered 
tooth polisher, and that really does seem 
like a sensible idea... 

E. Penn is a Toronto writer who spe-
cializes (sometimes rather oddly) in mat-
ters of technology. • 
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Feature 

rundown of what will be happening, and 
where. 

entres 

of 
Excellence  
How the Ontario government plans to spur 

technology.  
By Frank Lenk 

uor most of history, governmental in-
terest in technology, aside from the 

machineries of war, of course, has been 
nearly nonexistent. Recently, however, 
there has been a dawning realization that 
the next war is going to be an economic 
one, and that those nations with the 
strongest technological position are al-
readywell on the way to winning it. 

Here in Canada, the main remedy 
will be to link up our established in-
dustries with the latest developments 
taking place in the university labs. To 
this end, the Ontario government last 
year instituted the "Premier's Council", 
with a mandate to "steer Ontario into 
the forefront of economic leadership 
and technological innovation." This 
typical bit of rhetoric has borne material 
fruit in surprisingly short order. This 

summer the Council designated a series 
of seven Ontario Centres of Excellence, 
intended to stimulate the ongoing rela-
tions between science and industry. 

The Centres are not, as one might 
expect, specific buildings full of in-
dividuals devoted to a single purpose. 
Rather than simply congregating 
resources in one place, the idea behind 
these "centres" seems to be to link up 
people and equipment from within 
separate institutions, to achieve a meet-
ing of minds rather than bodies. In fact, 
the various participants in each of the 
Centres are drawn from the creme de la 
creme of Canadian academia, business 
and even the labor unions. 

Between them, the seven Centres 
cover a lot of ground, from under-
ground to outer space. Here's a quick 

The Seven Centres 
The Centre in Space and Terrestrial 
Science will be located mostly at York 
University, in Toronto, but will include 
participation from the University of 
Toronto, University of Waterloo, 
University of Western Ontario and the 
Canadian Atmospheric Environmental 
Service, plus about fifteen private com-
panies. The Centre will be working in 
seven main areas, including atmos-
pheric physics, earth-surface observa-
tion, solar/terrestrial physics, human 
performance in space, astrophysics, 
space geodynamics (a bird's eye view of 
the gravitational interaction between 
earth, sun and moon), and space tech-
nology. The latter endeavor will focus 
on development of robotics and artifi-
cial intelligence for use in space. Several 
service laboratories will also be estab-
lished, working on microwave tech-
nologies, atmospheric observation, 
electro--optical technology, and image 
analysis and artificial intelligence. 

The Groundwater Research 
project will delve a little deeper, as it 
were, to examine the processes that 
determine the quality of our 
groundwater supplies. This should lead 
to improved waste management tech-
nology, as well as improved monitoring 
techniques. The Centre is to be located 
at the University of Waterloo. 

The Centre for Advanced Laser 
and Lightwave Research will be located 
at the University of Toronto. It will at-
tempt to develop more broadly-tunable 
lasers, as well as ultraviolet discharge 
and extreme-ultraviolet plasma-driven 
lasers. It will also be carrying on re-
search in laser spectroscopy and laser 
medicine. Optical techniques in com-
munications, photolithography and 
similar applications will be studied. 
Finally, there will be studies of the pos-
sibilities inherent in ultra-fast -- that's 
picosecond and femtosecond -- pulse 
lasers. The Centre will also feature a 
"Users Facility", staffed by expert tech-
nicians, and available to qualified re-
searchers from both universities and 
private business. 

The Ontario Centre for Integrated 
Manufacturing (OCIM) will be spread 
across three universities: the University 
of Toronto, Waterloo University, and 
McMaster University, in Hamilton. A 
private company, Techno Scientific Inc, 
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Centres of Excellence 

of Woodbridge, is also involved. The 
emphasis is going to be on "develop-
ment of pre-competitive generic 
manufacturing technology.., with poten-
tial applications in the five to ten year 
time frame". The idea is to provide a 
foundation for the next generation of 
CIM, or Computer Integrated 
Manufacturing, the ultimate fusion of 
CAD/CAM and automated produc-
tion. Specific research will focus on 
robotics, sensing systems, machining 
processes, software modelling and op-
timization, as well as the management of 
eventual integrated manufacturing sys-
tems. 

The Centre for Materials Research 
will be spread across five universities, in-
cluding Waterloo, McMaster, Queen's, 
Western Ontario Toronto. It will be 
looking at the potential in five different 
areas. Biomaterials research will range 
from orthopedic and dental devices 
right out to "active" devices such as sen-
sors and microcapsules. Microstruc-
tures research will deal with develop-

ment of new crystalline materials such 
as high- temperature superconductors. 
Work in polymers will examine ad-
vanced fibre-reinforced plastic com-
posites, water-soluble polymers, and 
polymers for electronics. The op-
toelectronics project will study new 
kinds of semiconductor devices based 
on high speed gallium arsenide technol-
ogy. The interface science project will 
study the behavior of surfaces between 
different materials. 

Information Technology 
The Centre for Information Technol-
ogy will be located at the University of 
Waterloo and the University of Toron-
to, but in partnership with the Univer-
sity of Western Ontario and Queen's 
University. Projects will encompass ar-
tificial intelligence, networking and 
communications, computational math, 
microelectronics, as well as applica-
tions software, including data manage-
ment, programming languages and 
graphics. 

Finally, the Telecommunications 
Research Institute of Ontario will be 
spread across four institutions: the 
University of Ottawa, Carleton Univer-
sity, Queen's University and McMaster 
University. It will conduct research on 
digital networking, radar systems, 
mobile and satellite systems, and optical 
systems. 

There's no doubt that a lot of inter-
esting work is going to happen under the 
auspices of these Centres of Excellence. 
Still, bearing in mind that all the players 
have been drawn from the existing 
mainstream of the Canadian estab-
lishment, it will remain to be seen 
whether the broader goals of the 
Centres concept can be realized. 
However, there's no doubt that the time 
has come for a more holistic, interdis-
ciplinary approach to both science and 
technology. The Centres program is at 
least one more step along the way. 

Frank Lenk is the Assistant Editor of 
Computing Nowhnagazine. • 
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Feature 

The True 
Feeling 

of 
Flight 

A visit to the University of 
Toronto's cockpit 
simulator. 

By Edward Zapletal 

7ithout a doubt, some of the best 
•V V flight simulators in existence are 
the cockpit types in use today by the air-
lines. These simulators offer astounding 
realism in all aspects of flight, allowing 
the airlines to train their pilots safely and 
economically. The equipment involved 
is complicated beyond your wildest 
16 

dreams of video games, and it makes 
microcomputer flight simulation almost 
boringby comparison. To give us a better 
grasp of what's happening in flight 
simulator research, we visited the 
University of Toronto Aerospace 
Studies Institute in Downsview, Ontario. 
We were introduced to Dr. Lloyd Reid 
who briefed us on the flight simulator 
project, and were given a full tour of the 
flight simulator research lab by Project 
Engineer Peter Grant and his assistant, 
Paul Robinson. 

The Hydraulic Wonder 
At first glance, the most striking feature 
of the simulator is its lifesize DC8 nose-
section, sitting in an enormous concrete 
pit that would hold a house. Donated by 
Air Canada, the mockup nose is 
mounted on a complex system of 
hydraulic actuator arms, more common-
ly referred to as the motion base. A 

program was running as we came in, and 
the entire nose- section was silently 
bouncing and gyrating on its cylinders. 

This particular motion base is a six 
degree of freedom type manufactured 
by CAE Electronics of Montreal. CAE 
is world renowned for its expertise in 
large-scale, real-time complex simula-
tion of aviation, power generation and 
transmission, air traffic control, marine, 
and space exploration systems. 

The term "six degrees of freedom" 
refers to the three translational and 
three angular movements associated 
with aircraft flight. Broken down the 
three translational components are: 
surge (acceleration and deceleration), 
lateral, and vertical movements. The 
three angular components are com-
prised of the familiar pitch, roll and yaw 

motions. 
The base itself 

consists of a number 
of hydraulic actuator 
arms, similar to very 
large shock absor-
bers, each having a 
full extension of 
three feet (commer-
ci al airline 
simulators employ 
actuator arms with 
extensions of five 
feet). The hydraulic 
pumps necessary to 
move the fluid 
through the system at 
1500PSI are driven 
by three electric 

motors, each with a 50HP rating. You 
would think that this conglomeration of 
machinery would create quite a racket, 
and it does. However, all the noisy bits 
are tucked away in a room housed on a 
lower floor, and the result is perfectly 
quiet operation. In addition to the 
hydraulic systems, there is also a 
vacuum system for the onboard aircraft 
instruments, and a cabin ventilation sys-
tem as well. 

The Heart Of It All 
On its own, the actual cockpit and mo-
tion base hardware make up a large part 
of what's visible in the flight simulator 
laboratory. There is, however, a fair bit 
of really indispensable hardware and 
software hidden off in the shadows. 

As you might expect, the computer 
technology necessary to make this kind 
of simulator operational is highly com-
plex. In order to be able to handle the 
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Electronics, Today, 
is everywhere 

. . so is EduKit! 
Since EduKit began in 1979 our 
products have shown up in a lot 
of different places. Of course, 
for us, everything began in the 
classroom. Every EduKit was 
designed either by or for a 
teacher. And the tradition con-
tinues, except that the types of 
teachers keep changing. 

Although we began in sec-
ondary schools it wasn't long 
before new product was devel-
oped that saw us appearing in 
colleges and universities across 
the country. Then, correctional 
institutes began appreciating 
the value of low cost, standard-
ized teaching tools fortheir elec-
tronics students. We were very 
gratified to find some rather 
impressive, large corporations 
begin using our EduKits to help 
retrain employees for new as-
signments as their traditional 
jobs were phased out. 

That's the kind of thing that 
makes ourjob really worthwhile! 

We were just as pleased 
when a long-time expert in auto-
motive training found our origi-
nal 3EC to be of help in intro-
ducing electricity, electronics 
and computers to auto mechan-
ics. So much so that we thought 
it important to develop a product 
specifically tailored to the needs 
of the auto mechanic who wants 
to understand today's cars. So 
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Motive ActivitiesManual& 
Parts Kit. 

And, do you know what? It 
looks like the new 3EC Auto-
Motive will wind up in the 
classroom again. The automo-
tive technology classrooms in 
secondary, vocational schools 
and colleges! 

By the way, EduKits are also 
found in all leading electronics 
stores in Canada. 

Please tell us something about yourself Ti 

Lii Teacher EI Student E Hobbyist 

Other (please specify)   

If you wish to receive a copy of the 3EC Auto-
motive Activities Manual & Parts Kit fea-
turing over 100 experiments and all the parts 
needed to complete all the exercises, we'll 
send you one for just $49.95 plus $2." for 
postage & handling. Indicate your preference: 

D Mastercard E Visa 

Card #: Expiry Date 

Signature: 

Circle No. 7 on Reader Service Card 



The True Feeling of Flight 

multitude of calculations and instruc-
tions necessary to make flight seem 
realistic in an earthbound machine, you 
need a true 32-bit computer. Enter the 
Perkin-Elmer 3250, not the sort of com-
puter that 
you'd use for 
tinkering, let's 
say, with 
WordStar. 

The PE 
3250's com-
putational 
speed makes it 
ideal for per-
forming the 
number-
crunching in-
volved in 
reproducing 
the feel of a 
true aircraft 
flight. It's not 
directly linked 
to the motion 
base, however, 
but interfaced to it by way of an 8085-
based single board computer which 
feeds signals from the various hydraulic 
valves as well as from numerous controls 
within the cockpit. 

The visuals are produced by a com-
puter dedicated for that sole purpose. 
The Iris, by Silicon, is capable of display-
ing frighteningly realistic scenery with 
none of the jerkiness associated with off-
the-shelf microcomputer flight 
simulators. Although it is not yet fully 
functional on the U of T flight simulator, 
it is being used in the development of an 
automobile simulator at the same loca-
tion. When fully functional on the flight 
version, the Iris will control three visual 
displays within the cockpit, producing 
an incredible, almost 3-D field of view. 

Software 
Designing software for the flight 
simulator is an enormous, ongoing task, 
one which has taken almost three years. 
According to Peter Grant, thousands of 
lines of code already exist with more 
being developed all the time. 

One of the more interesting aspects 
of the software, something referred to as 
"washout filters", was developed by Ph. 
D. student Paul Robinson. Washout fil-
ters are actually computer software 
routines that convert the pilot's percep-
tion of what an aircraft should be doing 
at any given time inta simulator motion. 
A fair amount of information, therefore, 
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about how a particular aircraft performs 
and how a particular pilot perceives that 
motion must be taken into considera-
tion. For example, braking is simulated 
by tilting the simulator cabin slightly for-

ward, just enough for the pilots on board 
to feel the physical sensation of 
deceleration rather than leaning for-
ward; acceleration can also be simu-
lated in the opposite manner. Over the 
past several months, the U of T people 
have invited numerous pilots to come 
and use the simulator and offer their 
opinions as to the "feel" of it. By compil-
ing all the likes and dislikes from those 
who fly the real McCoy, the team has 
developed the washout filters for com-
mercial use. 

Although the simulator is not being 
used for actual flight training, it is being 
used for the study of flight simulator mo-
tion and motion in general. Also, there is 
much work going on in the area of wind 
turbulence and wind shear simulation 
because these weather phenomena are 
particularly hazardous to pilots. 

A Flight 
We entered the dim cockpit and 
strapped ourselves in with proper 5-
point pilot's harnesses (the simulator's 
motion is remarkably powerful). All the 
instruments of a DC-8 are in place, most 
of them working under control of the 
computer systems. The magic is at work 
already: the whir of the air conditioning 
system, the cool air, the dim glow of 
electrical panels all around you; the 
angled mirror in place of the windshield 
is the only thing reminding you that 
you're in a mockup. We put on com-

munication headsets so we can listen to 
Peter, at the controls back on the 
"ground". 

The three of us stare at the blank 
windshield. Paul tells us that we're 

about to simulate 
a 747 approach 
and landing; the 
viewscreen 
comes to life and 
we're looking 
down on a black-
and- white 
checkerboard 
landscape. Peter 
runs the 
prerecorded 
landing proce-
dure and the mo-
tion base starts. 

Suddenly 
we're at 2,000 
feet! The illusion 
is perfect, with 
the tiny jiggling 
of the floor ab-

solutely reproducing the feel of an 
aircraft moving through the sky. When 
you add realistic motion, even the stark 
graphics on the screen become a real 
world that we were plunging onto. Tur-
bulence effects are added, the cabin tilt-
ing back and forth and bumping us 
around in our seats. 

Then the runway rushes up and 
whizzes under us, but it's far more than 
just a display to watch — we're falling 
through the air. Then the plane levels out 
and the "wheels" hit with a bang. 

What a ride. It was perfectly con-
vincing. 

Motion and Simulation 
You have to keep in mind that the en-
thusiasm and wonder of two Electronics 
&Technology Today editors comes from 
simulator experience based on desktop 
micros. People experienced in flying 
and simulators have pointed out that 
motion bases have another side; if the 
reproduced motion is incorrect, the 
pilot may learn incorrect responses. 

This was brought home to an extent 
by their driving simulator, a Toyota 
dashboard and wheel mounted under a 
large full-color graphics screen. The 
driver can follow or pass a large truck on 
a twisting road. As we drove around cur-
ves in the road, both of us tended to slide 
over onto the "grass". Since we don't 
normally drive like that, there may have 
been something out of adjustment in the 
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The Hitachi Compact Series... 
nothing else comes close 

Sure there are other 60 and 100 MHz service 
scopes out there but do any give you the 
features, quality, warranty and price of Hitachi's 
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With features like trigger lock, autoranging, 
cursors and self calibration in this compact 
package, you'll agree that nothing else 
comes close! To arrange a demonstration call 

1 -800-268-3597 

Hitachi Denshi, Ltd. (Canada) 

Head Office: 
65 Melford Drive, Scarborough, 
Ontario M1B 2G6 
Tel.: (416) 299-5900 

Ottawa Office: 
159 Colonnade Road, Unit 3, 
Nepean, Ontario K2E 7J4 
Tel.: (613) 727-3930 

Performance Proven Electronics 

Eastern Office: 
8096 Route Trans Canadienne 
St. Laurent, Quebec H4S 1M5 
Tel.: (514) 332-6687 

Western Office: 
3433-12th Street N.E. 
Calgary, Alberta T2E 6S6 
Tel.: (403) 291-4388 
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Technology 

Digital 
Audio Tape 

Playing the waiting game. 

By Edward Zap/eta! 

Elor some time now, consumers have 
been flocking to the corner hi-fi shop 

to snap up the latest in ear-tickling tech-
nology: the compact disc player. At last, 
no more clicks, no more pops, no more 
dust-encrusted styluses to foul the music. 
Finally, the perfect playback medium, 
for a while anyway. 

It wasn't long, however, before we 
began to hear about Japanese efforts to 
improve digital audio tape technology 
for use in the consumer market. With 
CDs selling at a brisk pace in North 
America, even outselling the venerable 
LP, record companies (producers of 
the prerecorded discs and soon the digi-
tal tape) are just a little concerned 
about this DAT business. 

What Is DAT? 
Simply put, audio signals are fed 
through a complex path of analog-to-
20 

digital converter circuitry, microproces-
sors handle all the nasty number crunch-
ing, and in its fmal form the music 
resides on the tape in the form of 12 or 16 
bit words. During playback, the stored 
code is read from the tape and 
processed through digital-to-analog cir-
cuitry, and passed on through the audio 
output stage and so on. But if this 
doesn't sound new to you, it's probably 
because it isn't. 

Digitally encoded audio tape has 
been in use for over a decade now in the 
professional recording and microcom-
puter industry. And just plain digital 
computer tape has been used in data 
processing for mass storage purposes 
for a lot longer than that. But as is the• 
case with many technologies, it's usually 
far too expensive for the consumer 
market at the outset. What the Japanese 
have done is to take a well established 

Continued on page 29 

Here's where 
to bring in 
your old parts. 
IBM CANADA SERVICE CENTRES 

BRITISH COLUMBIA  

VANCOUVER: 865 Hornby St., 
Vancouver, B.C. 
VICTORIA: 1803 Douglas St., 
Victoria, B.C. 

ALBERTA 

CALGARY: 2931 5th Ave., N.E., 
Calgary, Alberta 
EDMONTON: 10250-101 St., 
Edmonton, Alberta 

SASKATCHEWAN 

REGINA: 1801 Hamilton St., 
Regina, Saskatchewan 
SASKATOON: 1010 Avord Tower, 
606 Spadina Cres., E., 
Saskatoon, Saskatchewan 

MANITOBA 

WINNIPEG: 175 Hargrave St., 
Winnipeg, Manitoba 

ONTARIO 

HAMILTON: 120 King St., W., 
Hamilton, Ontario 
KINGSTON: 552 Princess St., 
Kingston, Ontario 
KITCHENER: 30 Duke St., 
Kitchener, Ontario 
LONDON: 195 Dufferin Ave., 
London, Ontario 
OSHAWA: Oshawa Centre, 
Bell Tower, Suite 502, 
Oshawa, Ontario 
OTTAWA: 356 Coventry Rd., 
Ottawa, Ontario 
SUDBURY: 1942 Regent St., S., 
Sudbury, Ontario 
TORONTO: 75 Barber Greene Rd., 
Don Mills, Ontario 
WINDSOR: 251 Goyeau St., 
Windsor, Ontario 

QUEBEC 

MONTREAL: 200 Lebeau Blvd., 
Ville St. Laurent, Quebec 
QUEBEC: 150, Blvd., St-Cyrille Est., 
Quebec, Quebec 

NEW BRUNSWICK  

SAINT JOHN: 2 King St., 
Saint John, N.B. 

NOVA SCOTIA 

HALIFAX: 1894 Barrington St., 
Halifax, Nova Scotia 

NEWFOUNDLAND 

ST. JOHN'S: 139 Water St.. 
2nd Floor, 
St. John's, Nfld. 
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Bring in your old parts. Leave with our new parts. 
And part with less money. 

If you've got an IBM PC part that needs 
replacing*, bring it over to your local IBM 
Canada Service Centre. For up to 70% less 
than you'd normally pay us, we'll sell you 
a new or equivalent-to-new part, complete 
with warranty. So you get IBM quality— 

at a fraction of our regular price! 
Whether you use your IBM PC for 

business or pleasure, there's no part like an 
II3M part And no place like your local II3M 
Canada Service Centre. For more information 
call 1-800-465-6600. 
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FREE DOUBLE BONUS 
The BEATLES Rock&Roll Music Volumes 1 
and 2 FREE with paid subscriptions and 
renewals to Sound&Vision magazine. 

CANADA'S LARGESI AUDIONIDEO PRODUCTS CATALOGUE' 

1987 AUDIONIDEO PREVIEW Brond.bv.Brondilstings I.echealSpecs Canadian Prices. 

Compact DiscPloen Amplifiers* ReceWers lotidspeoken 
Stereoris \ICRs CarStereo • Camcorders Monitor Ns Surrourdrocesson 

Pro¡ectionNs CossetteDecks wiurntobles Cart Idges and much more! 

HOME AUDIO. 
CAR AUDIO. 
CELLULAR 

PHONES . VIDEO. 
PERSONAL 

COMPUTERS 
Sound & Vision Magazine brings up-to-date 
information on our electronic world to your 
doorstep. Read about what's available now, 
and what's coming. Internationally recog-
nized writers demystify the latest consumer 
products in features, test reports, and "HOW 
TO" articles. In each issue, read reviews of 
the latest CD, LP, and VCR releases. And, 
every year, subscribers get the Audio/Video 
Preview, Canada's most comprehensive con-
sumer electronics catalogue with pictures, 
spec's, and prices of the thousands of audio 
and video products available in Canada. 

TO ORDER FAST CALL: 
(416) 365-9366. 

THE BEATLES 

The music that changed the world. The Beatles Rock'N' Roll music 
volume 1 and 2 is a rare collection of the fab four's finest moments. 

With classics like Helter Skelter or Back In The U.S.S.R. combined w;th gems such 
as Twist And Shout and Roll Over Beethoven, Rock 'N' Roll Music Volume 1 and 
Volume 2 is a required addition to the library of any music lover. 

Save 27 % Off Newsstand 

) .und Vision 
A CHIMO MEDIA LTD. PUBLICATION 

BERKELEY CASTLE 
250 THE ESPLANADE 5TH FLOOR 
TORONTO ONTARIO M5A 9Z9 

Please send me 12 issues of Sound & Vision to my home address, below. I 
also want my bonus albums for subscribing now! 
n MY CHEQUE IS ENCLOSED FOR $23.97. A 27% saving off the newsstand 

price. Send my albums immediately and begin my subscription as soon as 
possible. 

PLEASE BILL ME $23.97 for the next twelve issues of Sound & Vision, and 
send my albums when you receive my payment in full. 
Name   
Address   
  Apt. No   
City   Province  Postal Code  
Visa no   Expiry date   

Allow 6-8 weeks for delivery. This offer may change without notice. Offer 
valid only in Canada. EET087 



Switching High Voltages 

Continued from page 10 

velope. This motion is caused by a mag-
netic field produced by the arc-current 
itself. This process is shown in Figure 2. 

The main contacts separate first, 
ensuring that the current to be broken is 
diverted through the coil to the arcing 
contacts. When the arcing contacts 
separate, the arc current I appearing be-
tween the contacts is perpendicular to 
its own magnetic field B which is 
produced by the coil. The effect of this 
combination is a Laplace force F exerted 
upon the arc, which is consequently ac-
celerated into a circular motion along 
the arcing rings (contacts). The coil is 
designed in such a way that the resulting 
speed of the arc is extremely high 
during the arcing period. This process 
has several advantages: 

The arc is effectively cooled by the 
surrounding SF6. 

Hot spots, which create metallic 
vapours and cause excessive contact 
wear, are avoided because of the motion 
of the arc roots. 

The rotation of the arc will last no 
longer than half a period, until the next 
current zero. Since the magnetic field 
strength decreases with the instan-
taneous value of current, it is important 
that the arc sustain sufficient speed 
towards current zero in order to extin-
guish the arc and withstand the recovery 
voltage. The speed of the arc is main-
tained by a slight unphasing of the mag-
netic field with respect to the current, as 
shown in Figure 3. 

Fig. 3. The magnetic field and the 
current are out of phase. 

The energy required to extinguish 
the arc is basically provided by the ar-
cing current itself, thus a low energy 
operating mechanism is sufficient. 

The higher the current, the faster 
the speed of the rotating arc, hence the 
cooling effect is proportional to the cur-
rent, as shown in Figure 4. 

Magnetic breaking in SF6 offers a 
perfect solution to the problem of break-
ing small currents, since the "soft" break-
Electronics & Technology Today September 1987 

Fig. 4. The cooling effect is proportional 
to the current. 

ing at low current values ensures an in-
terruption without harmful over vol-
tages. The rotating arc technique is 
therefore particularly useful for switch-
ing inductive load applications such as 
motors and transformers. 

Sealing of SF6 Enclosures 
A high level of sealing is one of the im-
portant factors in the design of a device 
intended for long service. In high volt-

age applications, the devices are physi-
cally small. Each pole is a complete unit 
and is closed off by one or two covers 
which are bolted and bound to the 
enclosure using adhesive bonding tech-
niques employed in aeronautic en-
gineering. 

Conclusion 
The concept of a sealed for life, main-
tenance-free switching device makes a 
significant advance over traditional 
breaking techniques. 

The physical phenomena which 
occur during breaking may be well con-
trolled and forecasted with SF6 
breakers. 

These phenomena are repeatable, 
with no scatter from one unit to 
another, which leads inevitably to more 
rapid development with such equipment 
compared to others which are more 
closely tied to experimentation. a 
Dr. H. Virani is a freelance writer from 
Mississauga, Ontario. 

DIGITAL MULTIMETERS 
VALUE AND SELECTION 
ALL AVAILABLE WITH CARRYING CASE...ADD $W. 

DM-105 DM-205 HC-775 

HC-5010EC HC-4510 I-IC-6040 

MODEL DM-105 
10 Meg. ohm DC input resistance, max. 
1000VDC at 0.5% accuracy. Max. 750VAC 
and max. DC current 2000mA. 

$49.50 
MODEL DM-205 
Same as DM-105 at left plus on-off data hold 
feature to hold the display reading. 

$59.50 
MODEL HC-775 
Autoranging digital multimeter with 5 DC 
voltage ranges, 200mV to 1000VDC, 4 AC 
voltage ranges, 2V to 750VAC plus ACIDC cur-
rent and resistance 0.1 ohm to 2 Meg. ohm. 

$74.50 
MODEL HC-6040 
0.25% accuracy. Ranges: 0.1mV-
100VDC, 0.1pA 10 amps AC/DC, 0.1mV-750V 
AC, 0.1 ohm - 20M ohms. 

MODEL HC-7040 
Same ranges as HC-6040 except has 0.1% 
accuracy and 2000 hr. battery life. 

$81.50 

$71.50 

MODEL HC-5010EC 
Basic accuracy 0.1%10.25%, Buzzer for con-
tinuity check, Battery life 200 hrs., Celsius, 
Conductance and capacitance, TR gain, Ten 
AC/DC volt ranges plus current resistance. 

$109.50 
MODEL HC-4510 
4-112 digit LCD, 0.05% accuracy, 200mV to 
100V DC, 200mV to 750V AC, 2mA to 10A 
AC/DC current. 
Resistance: 200 ohm to 20M $134.50 

Please add $5 for shipping & handling. Ontario residents add 7% P.S.T. 
Order by phone or mail. Credit card, money order, cert. cheque or cap. accepted. 

KB ELECTRONICS 
355 Iroquois Shore Road, Oakville, Ontario L6H 1M3 

(416) 842-6888 Telex: 06-982396 (KBEL OKVL) 
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For Your Information 

Note on PCBs 
Wentworth Electronics of Bur-
lington have supplied printed cir-
cuit boards to our readers for eight 
years. Due to a reorganization of 
their company, they will no longer be 
supplying PCBs for our projects. 
We'd like to thank them for eight 
years of participation in our con-
struction articles. 

SPEAKERS 
DRIVERS IN CANADA 

CVNAUDIO 

CROSSOVER, SPEAKER COMPONENTS 
SOLEN CROSSOVERS 
Custom Computer Design 
Passive Crossover for Professional, Hi -Fi and Car Hi -Fi 
Application, Power up to 1000 Watt. 

SOLEN INDUCTORS 

Perfect Lay Hexagonal Winding Air Cored 
Values from .10 mH to 30 mH, 
Wire Sizes from #20 AWG to #10AWG 

CHATEAUROUX CAPACITORS 
Metallized Polypropylene (Non-Polarized) 
Values from 1.0 mfd to 200 mfd, 
Voltage Rating: 250 VDC / 150 VAC 

CROSSOVER, SPEAKER PARTS 

Mylar Capacitors, Power Resistors, Crossover Terminals, 
Nylon Ty-Wrap, Binding Post, Banana Plugs, Speaker Terminals, 
Grill Cloth, Plastic Grill Fast Snap. Neoprene Gasket, Misc. Parts. 

COMPUTER AIDED DESIGN FOR ENCLOSURE AND 
CROSSOVER AVAILABLE TO CUSTOMER 
Product specifications and prices available upon request 

SOLEN INC. 
5851 Cousineau Blvd., 

St. Hubert, Que. Tel: (514) 656-2759 
J3Y 7P5 Canada 

ORDERS 

Precision Frequency 
Counter 
If you like our multifunction 
counter project in this issue, but 
would like a professional unit ready 
to run, KB Electronics has the HC-
F1000 Multifunction Counter, with 
high accuracy and a stabilized crys-
tal oven oscillator. IN the frequency 
mode, channel A measures from 
10Hz to 10MHz directly, and 10MHz 
to 100MHz with a divide-by-ten 
prescaler; the accuracy is plus-or-
minus one count. Channel B 
measures from 100MHz to 1GHz, 
also with one-count accuracy. The 
unit also measures the period of a 
signal, counts, and totalizes. The 
input sensitivity is 25mV, and a x20 
attenuator can be switched in. For 
further information, contact KB 
Electronics, 355 Iroquois Shore 
Rd., Oakville, Ontario L6H 1M3, 
(416)842-6888. 

Circle No. 3 on Reader Service Card 

Copyright — all material is subject to 
worldwide copyright. PCB designs are 

copyright and may not be sold without permis-
sion. 

liability — no responsibility whatever is ac-
cepted for failure of projects to perform for 

any reason, and no responsibility is accepted 
for any injury or damage caused by any fault 
in design. 

EDITORIAL QUERIES — written queries 
must be accompanied by a stamped, self-
addressed envelope, relate to recent articles 
and must not involve research. 

We cannot answer telephone queries. 

PCB Suppliers — we do not supply PCBs or 
kits or keep track of stocks. Please contact the 
following: 

K.S.K. Associate, P.O. Box 266, Milton, Out. 
L9T 4N9. 

B—C—D Electronics, P.O. Box 6326, Stn. F., 
Hamilton, Ont. L9C 6L9. 

Wentworth Electronics, R.R. No. I Water-
down, Ont. LOR 2H0. 

Danocinths Inc., P.O. Box 261, Westland MI 
48185 USA. 
Spectrum Electronics, 14 Knightswood Cres-

cent, Brantford, Ontario N3R 7E6. 

New KB Function 
Generator 
The KZ 1405 Function Generator 
from KB Electronics is a new addi-
tion to their line of electronic test 
bench equipment. This generator 
produces sine, triangle or square 
wave outputs from 0.01Hz to 
10MHz in eight selectable ranges. 
The output wave forms, with vari-
able symmetry and DC offset can be 

gated with provision for phase con-
trol. These features along with an 
easy- to-use instrument panel make 
it an ideal general purpose signal 
source for both analog and digital 
circuit development and testing. 

For more detailed informa-
tion contact Jim Peffers, KB 
Electronics, 355 Iroquois Shore 
Road, Oakville, Ontario, L6H 1M3. 
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Canadian Space Station 
MacDonald Dettwiler Ltd. of Rich-
mond, BC, is the "Pacific Coast 
Partner" in the Canadian Space Sta-
tion Program together with Spar 
Aerospace of Toronto. The signing 
of a memorandum of agreement 
last July means that MacDonald 
Dettwiler will work with Spar on the 
space station and identify other con-
tractors in BC to share in an es-
timated $30 to $50 million in ad-
vanced technolog over the next 
decade. The two companies will 

also cooperate on RADARSAT, a 
Canadian remote sensing satellite. 

Promoting AI 
The National Research Council has 
created an Associate Committee on 
Artificial Intelligence to act as a 
focal point and forum in Canada for 
issues of national concern to the 
scientific and engineering com-
munities. 
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Train for the Fastest Growing Job Skill in North America 

Only NRI teaches you to service all corn 
as you build your own fully IBM-
compatible microcomputer 
With computers firmly established in 
offices—and more and more new 
applications being developed for every 
facet of business—the demand for 
trained computer service technicians 
surges forward. The Department of 
Labor estimates that computer 
service jobs will actually double in the 
next ten years—a faster growth rate 
than for any other occupation. 

Total systems training 
No computer stands alone. 
it's part of a total system. And 
if you want to learn to service and 
repair computers, you have to under-
stand computer systems. Only NRI 
includes a powerful computer system 
as part of your training, centered 
around the new, fully IBM-compatible 
Sanyo 880 Series computer. 

As part of your training, you'll 
build this highly rated, 16-bit IBM-
compatible computer system. You'll 
assemble Sanyo's "intelligent" key-
board, install the power supply and 
disk drive and interface the high-
resolution monitor. The 880 Computer 
has two operating speeds: Standard 
IBM speed of 4.77 MHz and a 
remarkable turbo speed of 8 MHz. 
It's confidence-building, real-world 
experience that includes training in 
programming, circuit design and 
peripheral maintenance. 

No experience necessary— 
NRI builds it in 
Even if you've never had any previous 
training in electronics, you can succeed 
with NRI training. You'll start with 
the basics, then rapidly build on them 
to master such concepts as digital 
logic, microprocessor design, and 
computer memory. You'll build and 
test advanced electronic circuits using 
the exclusive NRI Discovery Lab®, 
professional digital multimeter, and 
logic probe. Like your computer, 
they're all yours to keep as part of 
your training. You even get some 

Your NRI total 
systems training includes all of this: 

NRI Discovery Lab to design and modify circuits 
• Four-function digital multimeter with walk-you-through instruction on 
audio tape • Digital logic probe for visual examination of computer circuits 
• Sanyo 880 Series Computer with "intelligent" keyboard and 360K 
double-density. double-sided disk drive • High resolution monochrome 
monitor • 8K ROM, 256K RAM • Bundled software including GW 
BASIC, MS DOS, WordStar, CalcStar • Reference manuals, schematics 
and bite-sized lessons. 

of the most popular 
software, including 
WordStar, CalcStar, 
GW Basic and MS 
DOS. 

Send for 100-page 
free catalog 
Send the post-paid 
reply card today for 
NRI 's 100-page, full-color catalog, 
with all the facts about at-home 
computer training. Read detailed 
descriptions of each lesson, each 
experiment you perform. See each 
piece of hands-on equipment you'll 
work with and keep. And check 
out NRI training in other high-tech 
fields such as Robotics, Data Com-
munications, TV/Audio/Video 
Servicing, and more. 

If the card is missing, write to 
NRI at the address on the right. 

uters 

NRI is the only technical 
school that trains you as 
you assemble a top-brand 
microcomputer. After 
building your own logic 
probe, you'll assemble the 
"intelligent" keyboard 

. then install 
the computer 
power supply, 
checking all 
the circuits 
and connec-
tions with 
NRI's Digital 
Multimeter. 
From there, 
you'll move on 
to install the 
disk drive and 
monitor. 

AraleirscHoots 

McGraw-Hill Continuing Education Center 
330 Progress Avenue 
Scarborough, Ontario M1P 2Z5 
or telephone 416-293-8787 111 1 
IBM is a Registered Traderrark of International Business 
Machine Corporation. 



Presenting the SuperDisk 
Series... 

Data Management 

Games 

Utilities 

SuperDisk 1 
EBL This is the latest version of the Extended Balch 
Language, an easy-to-use program that lets you cus-
tomize hard disk and floppy disk systems for less ex-
perienced users. Create custom menus and make your 
system idiot-proof — without the need for a complicated 
DOS shell program. 

TIRED You may want to save this one for April 1st. 
Sneak it into a friend's BATCH file, or run it from DOS 
(while your friend is at the coffee urn). Spectacular, but 
harmless results. 

BREAKON Ever need to exit from a program in a 
hurry? Or do you get frustrated when your computer 
hangs up because of a software problem. You could 
press the RESET button, or try running BREAKON. This 
little beauty works with many popular programs. 

PKARC If you want to keep archive copies of impor-
tant, but rarely needed data files or programs, an archiv-
ing program is an inexpensive alternative to buying 
more floppy disks. Archive files with PKARC and extract 
them with PKXARC. These utilities are fast and accurate 
— and they'll help you save on disks. 

DSIZ DSIZ is a simple utility that will provide informa-
tion on the size of the various directories on a hard disk 
system. 

CONVER An-easy-to-use unit conversion utility. 
This provides imperial, metric and U.S. conversions for 
all common units of measurement — and many uncom-
mon ones as well. Provides well over 200 conversions. 

CUTE TIME Friendlier than a clock program, but 
not as accurate, running QT gives on an English ap-
proximation of the time it's about half past two", for ex-
ample. 

DRAIN Another April Fool's program. Run DRAIN to 
remove the water from your disk drive. Keep 'em rolling 
in the aisles. 

XEQ This utility is designed to let you manage those 
small but useful programs that tend to clutter up disks. 
Files can be added, removed and run from XEQ. 

ORDER Use ORDER to change the order in which 
files appear in the directory on your disks. This utility will 
create order out of chaos in large directories. Great for 
hard disks. 

TSR For Sidel<ick, ProKey and SuperKey users — or 
anyone who uses co-resident software. This utility lets 
you remove resident programs from memory — without 
rebooting your computer! You'll wonder how you ever 
managed without it. 

$19.95 

SuperDisk 2 
BLOCKADE Play with up to two human and five 
computer players. This territorial game will generate 
hours of excitement. This version lets you select a num-
ber of game parameters such as strategy and speed. 
Win by blocking the paths of your opponents in order to 
gain territory. 

DALE KS A game of skill and logic based on the 
Dr. Who television series. Use your talents to rid the 
universe of the dreaded Daleks. 

RLOGIC Save the world from nuclear annihilation. 
This one is trickier than you might expect. 

CAVERNS OF GINK A strange name for a 
strange game. Explore the Caverns and see what you'll 
find. 

LETFALL A great way to learn touch typing and to 
have fun too. This one lets you work on tricky key com-
binations — and it will report on your progress. 

WIMPS Maneuver your spaceship and blast away 
at the marauding wimps. A great zero gravity simulation. 

FLIGHTIVIARE As an amagan jet fighter ace, 
your job is to protect Omegan factories from hordes of 
dessert vandals. 

PYRAMID Hop on each triangle in the pyramid 
and score points, but watch out for the snakes! 

HI Just run Hi from DOS or from within a BATCH file 
and be prepared for a daily dose of inspired wit and wis-
dom. From Confucius to Murphy, this program has it all. 

$19.95 each 

$19.95 

Ontario Residents, please add 7% Ontario sales tax 
and $.1 for shipping and handling . 

Send your orders to: 

Moorshead Publications 
1300 Don Mills Road, North York (Toronto) 

Ontario M3B 3M8 

Or, you can order by phone. 

Call (416) 445-5600 
Have your MasterCard, Visa or American Express Card ready. 
Make cheques payable to MOORSHEAD PUBLICATIONS. 

Order Form on page 47 

SuperDisk 3 
DSCAR This is the 'dBase Source Code Analyzer 
and Reporter', a utility that lets you pretty up and docu-
ment your dBase programs. This utility is very flexible in 
how it analyzes your files. You can even edit the 
reserved word list so that it will work with future updates 
of dBase Ill as well as with dBase compilers such as Nan-
tucket's Clipper. 

SET COLOUR A simple, but well written routine 
that can be called from within any dBase program. This 
one lets you install screen colours. 

DB-CHECK Check the logical flow of your dBase 
programs and have this handy utility indent your 
programs so that they are more easily read — and 
debugged. This one is very fast! 

FLOW A quick program flow checker that matches 
up DO's and ENDDO's, IF's and ENDIF's and DO 
CASE's and ENDCASE's. It makes those hard to find er-
rors easy to find. 

DB3TOPAS Not your everyday utility, 
DB3TOPAS creates Turbo Pascal routines that can ac-
cess dBase Ill files. 

LBARGEN This is a simple dBase Ill Light Bar 
menu generator. Just enter the options for your applica-
tion and LBARGEN will generate a .PRO file, saving you 
the time and energy required to do it yourself. 

DL1B This is a shareware Clipper library which can 
be linked with any Clipper program. There are all sorts 
of great routines in this library — everything from screen 
handling functions to financial formulae and a phone 
dialer for modem users. A powerful addition for all 
dBase/Clipper programmers. 

BEEPER Another Clipper utility. Assemble with 
MASM and link BEEPER with any Clipper program and 
you'll gain control over the PC's speaker. Alter pitch and 
duration and add sound to your programs. 

HELP There are many good books on how to use 
dBASE Ill, but these 7 text files provide dozens of 
"power user tips that are often overlooked. These files 
contain a host of information on using dBase with Lotus 
123, backing up large data files, printing, indexing and 
generating labels. Just use the DOS TYPE command or 
any ASCII word processor to read these files. 

$19.95 
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Continued from page 20 Digital Audio Tape 

technology, specifically the VHS video 
rotating head system, and rework it to 
suit DAT. In doing so, they have come up 

• with a recording medium which rivals 
the CD in sound, and surpasses its 72 
minute playback-only capability with 
120 minutes of reusable tape. 

Why All The Fuss? 
Somewhat expectedly, a conflict be-
tween the record companies and the 
DAT player manufacturers has arisen 
out of all this. 

The record companies, naturally, 
would like to protect their interests, and, 
have taken some drastic measures to 
better their cause. They have banded 
together and lobbied the U.S. House of 
Representatives to enact CD copy 
protection legislation. If successful, the 
lawwould require a form of copy protec-
tion encoding on CDs and copy-guard 
circuitry in any DAT players imported 
into the United States. There have also 

• been rumors of stiff taxes imposed on 
any imported DAT hardware. Note: A 

▪ Canadian equivalent of the law would 
• soon follow because the entire North 

American market would have to be 
protected. This is where the battle is 

▪ raging. 
The DAT player manufacturers, 

however, see the legislation, specifically 
the copy-guard circuitry, as having a 
negative effect on potential sales to 
those who have already invested serious 
money into CDs. If and when automo-
tive DAT players become a reality, in-

• dividuals with large collections of CDs 
would be forced to tape their collec-
tions onto conventional audio tape, 
thereby losing the advantages of DAT 
quality. As it stands now, the DAT 
player manufacturers are reluctantly 
holding back releasing their product to 
the voracious North American market. 

A Familiar Story 
This is not the first time that record com-
panies and tape player manufacturers 
have gone at it over the copying issue. In 
the late sixties and early seventies, when 
the first cassette players were arriving 
on our shores, the record companies 
could see that the taping of albums 
would become a popular pastime. The 
outcry was long and loud, but, the two 
systems eventually enjoyed a quiet 
coexistence. Because of that, DAT 
player manufacturers strongly believe 
that a marriage of the two systems is pos-
sible without messy copy protection sys-
tems in place. 

Pros and Cons 
Both the CD and DAT systems have 
drawbacks which make one the suitable 
alternative for the other in particular ap-
plications. 

Finding fault with the compact disc 
system is difficult if one only listens to the 
sound, but, remember it is playback 
only. When the CD was introduced 
onto the market in the early eighties, it 
was seen as a revolutionary type of LP. 
It still had a playback only capability, but 
the laser stylus provided astounding, 
hassle-free sound reproduction. And, 
because the manufacturers couldn't 
foresee a erasable CD in the near future, 
they naturally marketed the device right 
away. 

In its favor, the CD offered 72 
minutes of playing time, exceeding its 
predecessor's capacity by over 25 
minutes. Tracks were randomly acces-
sible and there was no flipping sides. The 
clincher, however, was the absence of 
clicks and pops normally encountered 
from surface scratches and grunge 
found on the conventional LP. The life 
expectancy of a disc, with proper storage 
techniques employed, is said to be 
forever since there is no mechanical 
wear on its surface. 

On the down side, the CD is an ex-
tremely expensive medium to produce; 
dust-free clean rooms are necessary 
during the manufacturing process to en-
sure error free discs. The result of this 
being average disc prices around the 20 
to 25 dollar (Cdn) mark. 

Although CD players are becom-
ing more commonplace in the automo-
tive sound market, there have been some 
problems. Because the CD player tracks 
the disc with a laser, the amount of vibra-
tion which a player can tglerate is very 
low. Some manufacturers, however, 
claim that they have overcome this with 
fancy floating suspension systems and 
three beam pickups, etc. (Just remem-
ber how much abuse your old stereo cas-
sette player takes in the harsh automo-
tive environment, especiallywhere there 
are great seasonal fluctuations.) 

Depending on the outcome of the 
bill before the U.S. House of Represen-
tatives, DAT's big selling point will be 
it's reusability. With true sixteen bit sam-
pling, the tapes will provide up to two 
hours of CD quality music. If a rugged 
tape drive system is introduced for the 
automotive market, those people who 
have invested copious sums into com-
pact discs will be able to transfer their 

collections onto DAT for use in the car. 
It is rumored that the cost of 

prerecorded tapes would be somewhat 
less than that of CDs since clean-room 
techniques would not be necessary; 
look for prices in the fifteen dollar neigh-
borhood. 

In taking a look at the negative 
aspects of DAT, we find that because the 
tape is a magnetic medium it still must be 
read with a head system. There will, 
without a doubt, be tape wear and pos-
sible errors as a result. 

True random access is not possible 
due to the sequential layout of informa-
tion on the tape, meaning, worst case 
search times in the neighborhood of 
one minute. Because the drive system is 
similar to that of VHS recorders, there 
are several motors, heads and other giz-
mos to consider for the automotive en-
vironment. However, if they can work 
out the tracking problems for CDs in 
cars, they'll undoubtedly work some-
thing out for the DAT drive systems. 

And last but not least: the cost. 
Home versions of the units are expected 
to cost, initially, in the $2000 - $2500 
range. You can bet that sales won't be 
brisk at those prices but industry ex-
perts are calling for a more stable 
market price in the neighborhood of 
$1000 - $1500. Just as we saw the intro-
ductory prices for hi-fi VCRs at fairly 
high levels, after a time they too settled 
down to a more reasonable plateau. 

In The End 
The one big cloud hanging over DAT is 
the proposed legislation south of the 
border in regards to the copy-guard cir-
cuitry. If it becomes law, the manufac-
turers will surely be hesitant to market 
the devices with any speed in North 
America. And, just as there are ways to 
crack copy-protected computer 
software, there will no doubt be similar 
techniques developed to overcome 
DAT copy-guard circuitry. But will 
these techniques degrade the sound 
quality? 

Even with all this battling going on, 
there is still research being carried out 
on erasable CDs. What would be the im-
pact of this technology on the first 
generation CDs and DATs? Are new 
audio technologies doomed to the same 
rate of obsolescence as home computers 
once were? I guess we have to wait and 
see. 

EdwardZapletalis theAssistantEditorof 
Electronics &Technology Today. • 
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ne 
Interface 

voject that lets you tape rec. • 

E 

ornetimes it's necessary to tape a 
LI telephone conversation, such as an 
interview. There are gadgets available 
for this, usually a coil of wire that sticks 
onto the receiver with a suction cup. The 
performance of these varies with 
regular telephones, and they won't work 
at all with electronic phones that use a 
piezoelectric instead of a magnetic ear-
piece. 

This project is easy to make with 
parts you can get from any electronic 
supply store. It connects directly to the 
line and converts the phone line audio to 
a microphone-level signal suitable for 
tape recorders with a MIC input. It has 
no effect on the operation of the 
telephone whatsoever. 

Telephone Operation 
The telephone system feeds 48VDC to 
the set via a twisted pair cable, whose 
conductors are labelled Ring Tip and 
Ground (after their connections to a 
standard 3-conductor phone jack). This 
DC is modulated (varied in voltage) to 
an AC audio signal by the carbon 
granules in a regular telephone 
microphone, or by an electronic circuit 
and piezo microphone in the electronic 
sets. The incoming audio AC is im-
30 

pressed on this 48VDC. The DC is fil-
tered out by the internal network and 
the audio drives the earpiece. 

To ring the phone, a 20Hz AC signal 
of about 100V is applied to the line, 
operating the ringer coil in regular 
phones or the electronic beeper circuit 
in electronic circuits. 

Circuit Operation 
To extract the audio we want, we need to 
(a) block the DC operating voltage, (b) 
lower the incoming audio to 
microphone level, and (c) make sure the 
ringing voltage (or other high-voltage 
glitches) will not be high enough to 
cause any damage 
We also don't want 
any effect on the 
telephone opera-
tion. 

First, two 10k 
resistors, R1 and 
R2, present a high 
resistance to both 
the Ring and Tip 
sides of the line, 
isolating our unit 
from the telephone 
circuitry. Next, Cl 
and C2 block the 

DC operating voltage and pass the AC 
audio signal that we want. 

R3 is used to load down our two 
isolating resistors and reduce the signal 
level. The reduction here is about 34dB, 
which is the same as multiplying the in-
coming signal by 0.019. If the audio level 
is 500mV, or microphone level signal is 
about 10mV, adequate for most tape re-
corder MIC inputs. 

D1 and D2 are connected in inverse 
parallel across the output. Diodes don't 
conduct until the signal level across 
them reaches about 500mV, and then 
they conduct heavily, clamping the peak 
signal level to about 650m V. This 

The schematic of the telepholie /recorder interface. 
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Ifyou use a printed circuit instead of a perfboard, this is the copper side. 

prevents any high voltage on the line 
from interfering with your tape recorder 
inputs. 

C3 is added to prevent any high fre-
quency from getting into your tape input 
and causing trouble (such as "beating" 
with the tape biasing signal). It rolls off 
the treble response at about 5kHz (since 
a telephone rarely reproduces anything 
above 3kHz, it won't have any audible ef-
fect). 

Construction 
You can use any sort of plastic or metal 
handy box, widely available in electronic 
stores. Perforated board with the com-
ponent leads soldered together under-
neath is the easiest way to do it, but if you 
like, you can drill, paint and etch a 
printed circuit using our PC drawing. 

The resistors and capacitors don't 
care about orientation, but the diodes 
must be back-to-back; most diodes have 
a ring painted on one end of the body, or 
a tapered end. Make sure that one 
points up and one points down. 

Use 
The easiest way to hook into the system 
is to buy a dual adapter (if you have 
jacks). Your phone plugs into one and 
your interface into the other. The output 
should be a shielded single-conductor 
microphone cable with a connector to 
suit your recorder. The input cable is a 
telephone cord terminated in a stand-
ard telephone jack-plug. Radio Shack 
has a good selection of telephone cords 
and adapters (as well as all the other 
parts). 

If your telephone uses connector 
blocks, use a two-conductor wire for the 
input lead. Connect it to the same ter-
minals in the connector as the red and 
green wires from your telephone. You'll 
probably find the green and yellow leads 
from your phone together on one ter-
minal. 
Electronics & Technology Today September 1987 

The most convenient tape recorder 
for this use is the low-cost "shoebox" 
type. They're usually battery-powered, 
and have an automatic recording level to 
eliminate fiddling with volume controls. 
If your recorder just doesn't have 
enough gain for acceptable volume, in-
creasing the value of R3 will raise the 
output voltage. Try a 1k or so; feel free to 
experiment. 

Caution: although this circuit will 
perform without problems on standard 
Bell-type lines, it may cause problems on 
electronic PBX office exchanges. Some 
electronic switchboards do not have 
short-circuit protection, and you may 
damage the switchboard electronics if 
you err during installation. Check that 
your lines are standard Bell-type feeds 
before installing. 

E.J. Wheel is a Toronto freelance writer. 

Parts List 

Resistors (.25 or .5W, 5%) 

R1,2 10k 
R3 390 

Capacitors (any film type) 

Cl,C2 05u 
C3 Olu 

Semiconductors 

D1,2 1N914 or equiv. 

Miscellaneous 

Utility box, telephone cord to suit 
telephone system, microphone cable 
and plug to suit recorder, perfboard 
or PC board. 
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Artificial intelligence 
comes to the desktop 
micro thanks to the power 
of the 80386 CPU. 

By Intel Corporation 

Artificial intelligence (AI) has begun 
to leave the laboratory and enter the 

commercial marketplace. Sales of AI-
based products are already significant, 
totaling more than $700 million in 1985, 
but this figure represents a small fraction 
of the potential revenues. So far, the 
great majority of products have been AI 
development tools; rapid market 
growth will take place with the emer-
gence of plentiful end-use products. 

The maturation of the AI market 
depends in a large part on the 
availability of low-cost, general-pur-
pose computing systems capable of sup-
porting AI processing requirements. AI 
applications have in the past been tied 
primarily to special- purpose devices, 
carrying a high price tag and providing a 
limited range of functions. General pur-
32 

pose microcomputers and workstations 
have lacked the computing power to 
support the rigorous demands of AI 
programs. With the introduction of 
high- performance 32 bit microproces-
sors such as the Intel 80386, that picture 
is changing. The merging of AI and 
mainstream computing environments is 
at hand. 

AI Basics 
As a labor-saving device, the computer 
has served primarily to speed up the ex-
ecution of tasks that are essentially 
simple. Given a set of well-defined, 
repetitive procedures, such as a long 
string of additions and multiplications 
or a data base search, a computer will 
perform them millions of times faster 
than a human. A number of human 
faculties have proved harder for com-
puters to emulate. The more complex 
abilities reasoning, planning, learning, 
sensing and using language are the con-
cern of artificial intelligence. 

Symbolic Versus Conventional 
Computing 
AI methods differ fundamentally from 
conventional computing. While conven-
tional computing consists primarily of 

numeric processing and arithmetic 
operations, AI programs manipulate 
symbols using logical operations. The 
essential unit of computation is the sym-
bol (called an object in some program-
ming models) which might represent a 
thing in the world, a group of things, a 
procedure or a piece of interim data. 
The computer itself creates, defines, 
groups and destroys symbols in the 
process of deducing relationships and 
reaching conclusions about problems. 

For example, an AI program might 
infer that the symbol "dog" should be 
grouped in the symbolic category " mam-
mals" because it possesses certain at-
tributes such as fur and warmblooded-
ness. This conclusion is possible 
through a process of logical inference 
and is not amenable to the numerical ap-
proach of conventional computing. 

The meaning of a particular symbol 
in an AI system, whether the symbol rep-
resents a thing or a procedure, for in-
stance, is assigned by the AI system itself 
and can be modified as the problem-
solving process unfolds. In conventional 
computing, a set of bits may represent 
something, such as a number or al-
phabetic character, but the interpreta-
tion is not under the control of the sys-
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tem. That a particular byte signifies a 
number to be added and not a letter to 
be deleted is rigidly predetermined by 
the procedural context; the program-
mer knows that at a given point in a 
program the computer is processing 
numbers, not words, and he instructs the 
computer to act accordingly. 

One way symbolic processing is im-
plemented is through the use of a "tag", 
a set of bits associated with each data 
word that specifies how the data are to 
be interpreted and treated at any given 
time. Tags distinguish numbers from let-
ters and other types of data. New tags 
can be assigned by the system as needed. 
Normally used in developing AI sys-
tems, tags may be deleted upon comple-
tion of the application (explained later). 

Conventional computation tends to 
proceed in a linear, predictable fashion. 
Programs dictate an orderly series of 
steps to be performed. AI is much more 
fluid, with the system finding its Own 
path through a problem and tracing as-
sociative webs in unforeseen ways. 

Similarly, traditional computation 
often takes a "brute force" approach to 
a problem, exhaustively weighing each 
alternative before arriving at a result or 
deciding a course of action. A data-base 
program, for example, might search all 
1,000 records in a file to locate a par-
ticular name. In complex, real-world 
situations, the number of possible 
choices is too great for even the fastest 
computer to consider. AI systems, like 
human beings, attempt to find shortcuts 
to a solution by looking for patterns and 
by following heuristic rules (rules of 
thumb). 

Software Requirements 
Because of the inherent differences of 
conventional and symbolic computing, 
symbolic computing requires the use of 
specialized high-level programming 
languages quite unlike standard num-
ber- crunching languages such as C and 
Fortran. Lisp (an acronym for list 
processing) is the predominant AI lan-
guage in the United States. A variety of 
Lisp dialects are used, with the industry 
beginning to converge on Common 
Lisp. Prolog (short for "programming in 
logic"), similar in many ways to Lisp, is 
also a popular AI language, especially in 
Europe and Japan. A third language, 
Smalltalk, has some adherents in the re-
search community, but has yet to 
achieve significant commercial success. 
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Hardware Requirements 
AI programs place a number of 
demands on the hardware that runs 
them. The programs and their data 
structures are typically enormous, re-
quiring tens or hundreds of megabytes 
of storage. AI processors must there-
fore have the ability to address large 
amounts of both physical and virtual 
memory. 

While conventional programs tend 
to step through large blocks of instruc-
tions sequentially, frequently looping 
within a block (a property called 
"locality of reference"), AI programs 
exhibit frequent branching, jumping 
through widely spaced parts of the 
program unpredictably as new associa-
tions and connections are generated. 
The computing engine must therefore 
provide the ability to quickly skip from 
one memory location to another across 
the entire address range. This function 
is supported by "linear" memory 
models, in which the address space is a 
continuous, "flat" array, with no inter-
nal divisions to impede long jumps. 
Since AI programs require frequent 
reference to main memory, perfor-
mance is determined largely by the 

speed of fetching new instruction se-
quences and data from memory. The 
current crop of 8- and 16-bit computers 
do not have the necessary speed and 
memory capabilities. 

Applications and 
Ramifications 
The breadth of current and potential AI 
applications is extensive. Advanced 
robotics and process control systems 
are placing increasing emphasis on AI 
technology. AI is an essential part of 
machine vision, speech recognition and 
speech generation systems. Natural lan-
guage processing, still experimental, 
should eventually produce computers 
able to understand language as used by 
human beings (as opposed to the fixed 
commands commonly used in current 
man-machine communication). 

All of these applications require the 
ability to make sophisticated inferences 
based on a complex mix of inputs and a 
variety of stored information. Such sys-
tems draw from a body of facts, heuristic 
rules and observations (the knowledge 
base) to reason about problems in 
specific areas .and generate solutions 
and explanations. Some such systems 
encode the expertise of one or a few 
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human specialists to address a narrowly 
defined set of problems. Some notable 
examples are the Prospector system, 
used in mineral exploration; Internist-1, 
a medical program that has proved suc-
cessful in diagnosing certain illnesses; 
and Delta/Cats-1, used by General 
Electric to guide diesel locomotive 
maintenance. 

Expert systems are among the first 
AI technologies to reach the market. 
Their early success has led to a secon-
dary market for expert system shells, 
tools that allow software developers to 
build knowledge bases and create ex-
pert systems for specific end- user ap-
plications. 

In a broad sense, AI can be applied 
to nearly all problem-solving endeavors. 
Just as important, the innovations 
pioneered by AI will eventually be ab-
sorbed by conventional computing. 

The Need for General-Purpose 
Hardware 
Despite its tremendous potential, the 
AI market is currently constrained by 
the high cost and inflexibility of dedi-
cated hardware platforms for AI ap-
plications. Dedicated symbolic proces-
sors are expensive (often $100,000 or 
more); too costly for widespread use. In 
addition, dedicated machines fail to 
support standard non-AI programming 
languages, operating systems and ap-
plications. Users are forced to acquire 
several pieces of equipment, one for AI 
and a second for conventional tasks 
such as office automation. Still another 
may be required for technical non-M 
applications such as computer-aided 
engineering (CAE). AI application 
software is often not transferable even 
among different symbolic processors. 

Vendors of symbolic processors are 
moving to mitigate some of these 
problems by developing add-on 
hardware support for standard lan-
guages such as Fortran and C, as well as 
operating systems such as Unix. Such in-
terfaces add cost, however, making the 
hardware even less affordable for the 
majority of potential users. 

The result is that hardware ade-
quate for AI computation is not affor-
dable, and what is affordable is not ade-
quate. These conditions have combined 
to severely restrict the sale of AI 
hardware. The absence of a substantial 
hardware base has in turn inhibited in-
dependent software vendors (ISVs) 
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who hesitate to invest resources on 
programs confined to a narrow range of 
hardware systems. And the lack of a suf-
ficient breadth of available software ap-
plications stifles the overall AI market. 
Maturation of the market will come 
about only with the availability of low-
cost, industry-standard AI computers. 

The 80386: Bringing AI into 
the Mainstream 
The increase of AI technology into the 
market requires the seamless integra-
tion of commercial computing and sym-
bolic computing. Symbolic computing, 
in other words, must migrate to general-
purpose hardware. Combining the high 
performance and memory access re-
quirements of symbolic computing with 
industry- standard processor architec-
tures and widespread software support 
has been the chief obstacle to achieving 
this goal. The introduction of Intel's 
80386 32-bit microprocessor clears that 
hurdle. 

The 80386 provides performance 
and a memory addressing range un-
matched among microprocessors. At 
the same time, the 80386 offers access to 
the industry's largest software base, 
more than $6 billion worth of programs 
developed for Intel's 8086 family, which 
includes the 8086 and 80286 processors. 

General purpose 80386-based sys-
tems will offer users a "single footprint" 
for both AI and conventional computing 
functions. Such systems can cut the 
price of AI development and end-use 
considerably, from more than $100,000 
in some cases to $10,000 or less, and will 
stimulate software development by sup-
porting standards. 

The 80386 provides all of the fun-
damental features required by AI sys-
tems. Complete sets of software 
development aids for 80386- based AI 
applications are forthcoming from a 
number of leading ISVs. Overall, the 
80386 substantially reduces the cost and 
increases the versatility of both AI 
development systems and delivery 
vehicles. 

Performance and 
Addressability 
With sustained performances of 5000 to 
9000 dhrystones per second (a standard 
computing benchmark), four to six 
times the performance of a VAX 11/790 
superminicomputer, the 80386 is among 
the fastest commercial microprocessors 
ever developed. This performance level 
greatly surpasses dedicated symbolic 
systems, especially when executing com-
piled programs. (Fully developed and 
debugged AI applications often can be 
compiled). 

The high throughput of the 80286 
results from an innovative architecture 
and advanced chip fabrication technol-
ogy. A parallel-processing technique 
known as pipelining allows the proces-
sor to execute as many as four different 
instruction steps simultaneously. The 
chip is available with high clock speeds 
of 16 and 20 megahertz. The 80386 bus 
has a throughput of 32 megabytes per 
second (at 26MHz), the highest for any 
microprocessor. 

AI is among the most memory-in-
tensive of all computer technologies, 
demanding rapid access to vast amounts 
of storage. The 80386 sets new stand-
ards for memory addressability, sup-
porting a total of 4 gigabytes main 
memory, 4 gigabytes of linear address 
space and 64 terabytes (246 bytes). vir-
tual memory, enabling the chip to host 
even the largest programs and data 
structures. 

Speeding Memory Access 
Fast access to memory is provided by the 
processor's high-speed bus and an on-
chip memory management unit 
(MMU). The MMU incorporates ad-
dress translation caches (high-speed on-
chip memory). Because the MMU is on 
chip, address translation can be per-
formed in parallel with other processor 
activities. The high- speed bus and in-
tegrated address translation 
mechanism combine to permit an un-
precedented two clock-cycle access to 
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off-chip high- speed memory. An addi-
tional advantage of an on-chip MMU is 
software portability because all 80386 
programs are necessarily written for the 
same MMU. Other processors support-
ing a variety of incompatible off-chip 
MMUs offer no such guarantee. 

The slower buses and off-chip 
MMUs of competing general-purpose 
processors limit off-chip memory access 
to four clocks or more, and this exacts a 
heavy performance penalty in AI ap-
plications. In an effort to improve 
memory access, several of these proces-
sors feature on-chip code and data 
caches. The assumption is that the 
processor is likely to address a given 
block of data or instructions a number of 
times in succession before referring to 
another block. By loading it into the 
cache, the block is placed on the chip 
within easy reach of the processor; only 
when a new block is referenced does the 
processor need to go off-chip for code 
or data. 

These assumptions are not borne 
out in practice. First of all, current on-
chip caches are very small (typically 256 
bytes). Most code blocks do not fit in 
such small caches; nor are suitably small 
data blocks liable to be referenced many 
times in succession. this is especially 
true in AI programs, which exhibit very 
poor locality of reference (explained in 
the Hardware Requirements section). 
As a result, the processors are forced to 
go off-chip for nearly every memory ac-
cess, rendering the cache useless, and 
are impeded by their low bus through-
put. Performance in AI applications suf-
fers measurably. 

Instead of opting for ineffectively 
small on-chip code and data caches, 
Intel's approach with the 80386 maxi-
mizes bus speed for fast access to off-
chip caches. Such caches can be ar-
bitrarily large (up to 4 gigabytes) ena-
bling true performance benefits. 

The 80386 also provides on-chip 
MMU support for a virtual memory 
scheme called paging. Virtual memory 
allows the processor to quickly swap in-
formation between main memory and 
secondary storage devices such as hard 
disks, thus permitting the efficient use of 
large programs and data structures that 
exceed the size of the physical memory 
itself. With its on-chip MMU and in-
tegrated address translation cache, 
paging on the 80386 can be performed 
rapidly; a must for AI applications. 

While the two-clock, non-pipelined 
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bus cycle of the 80386 is ideal for high-
speed cache memory, a three-clock, 
pipelined bus cycle can be used with 
slower dynamic RAM (DRAM) 
memories; without adding wait-states 
that slow microprocessor throughput. 
The combination of pipelined and non-
pipelined bus cycles is a unique feature 
that enables system designers to take 
maximum advantage of both caches and 
less expensive DRAMs. 

Linear Memory Model 
The 80386 supports the linear memory 
architecture required by AI programs, 
permitting system memory to be treated 
as a flat unstructured array up to 4 
gigabytes long. With a single "jump on 
condition" instruction, the processor 
can immediately reference any memory 
location through a 32-bit offset. (An of-
fset is a number that, added to the cur-
rent memory address, specifies a new 
location to be referenced. A 32-bit of-
fset means a single jump can cover the 
entire 4-gigabyte address range). 

The 80386 provides a flexible set of 
general purpose registers. Registers can 
be used to 8-, 16- or 32-bit data words, 

and support a range of addressing 
modes needed to efficiently refer to 
varied data structures. 

Software Compatibility 
Full compatibility is provided with 16-
bit applications created for the 8086 and 
80286 microprocessors, as well as new 
32-bit applications developed specifi-
cally for the 80386. This means that 
80386-based systems can take ad-
vantage of a huge software library, in-
cluding programming languages, com-
pilers and popular application 
programs. 

Most significant, any such 
programs can run concurrently in the 
80386 multitasking framework. A multi-
ple-execution capability, found on no 
other processor, enables the 80386 to 
simultaneously execute applications 
written for different operating systems. 
A 80386-based system could, for ex-
ample, support office automation ap-
plications written for MS-DOS, en-
gineering programs using Unix, and AI 
software also using Unix, all running 
side-by-side, visible to the user in multi-
ple screen windows. 

ATTENTION! Hobbyist, Technician, Engineer 
Compare Quality, Spec. & Price Before Buying Your Logic Probe! 

 1011111114111= 

The MF504/MF505 Logic Probe is designed for quick servicing and checking of integrated logic 
systems. With its unique multi-lamp readouts, the logic probe visually displays the presence of 
correct logic levels by Illumination of coloured readouts. Incorrect logic levels are shown by the 
absence of coloured readouts. 

Special Discount Prices For Students & Educational Institutions 

LOGIC PROBE MF 504 MF505 

• Input Impedance: 
• Minimum Detectable 
Pulse Width , 
• Max. Input Frequency Displayed: 

PRICE 

3 Megohms 

2Ons 
30M Hz 

$32.50 

1 Megohms 

5ns 
100M Hz 

$37.50 

LOGIC PULSER MF512 $38.50 

• Pulse Repetition Rate: 
0.5pps/400 pps. 
• Pulser: Normally high impe-
dance (1 Meg ohms) output 
• Pulse Width in Pulser 
Mode: 10us typical 
• Signal Delay from EXT 
SYNC to Output: 1.5us 
typical 
• Power Supply (Vcc): 
DC 5V 15V, 15mA 60mA 

• MAIL ORDER: Certified cheque, money order, Visa or MasterCard. 5% Shipping á Handling Charge. Ontario 
residents add 7% P.S.T. We send via Canada post, UPS. No Shipping or Handling charge on Purolator Service 
with Freight Collect. Call (416) 856-3136 

5iJ1u1i 1111E!. 
MAIL ORDER SINCE 1978. 

480e Sheppard Ave., E. 3850 Steeles Ave. W. 
Unit 114, Scarborough, Unit 5, Woodbridge 

Ont. M1S 4N5 Ont. L4L 4X6 
Tel: (416) 292-0588 Tel: (416) 856-3136 

TELEX: 06-217736 SUNIX TOR 
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WITH AN AKAI V.C.R., YOU C 
DAY OR NIGHT. 

So the best show all week turns up on the 3:00 a.m. movie, and you've got to turn up for work at 8:00. 
Relax. 
Because AKAI's easy-to-read, easy-to-understand on-screen display makes it simple to program 

your V.C.R. to automatically record the shows you want to see when you want to see them. Even if 
you're out of the house at the time. Or sound asleep. 
On-screen display. With other manufacturers, it's a high end feature. With AKAI, it's standard 

on every V.C.R. we make. 
Plus HQ circuitry and high quality Ferrite heads for enhanced detail clarity, improved colour fidelity, 

and cable-ready tuning. In fact, for as little as $499.95*, every AKAI V.C.R. is Loaded with practical 
features to improve the quality of your T.V. viewing time. Features you don't have to be, an electronics 



IN MAKE TIME STAND STILL 
engineer to appreciate. Or a computer 
programmer to use. 

Practical, convenient quality. 
With an AKAI V.C.R., it's very simple to 

watch anything you want. Whenever 
you've got time. 

For a demonstration, see your AKAI dealer. 

i . 3 

AKA I 

*VS 220U8 — Dealer may sell for less. 

AXAI AXAI AKAI DIVISION - MITSUBISHI ELECTRIC SALES CANADA INC. 

8885 Woodbine Ave. Markham, Ontario L3R 5G I Phone: I -800-387-9630 
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AD-PCM method solid state Tapeless tape recorder Kit 
• Max. recording time 128 sec (at 8KBps) with 256K x 4 pcs D-Ram controlled 

by new technological 60 p in CPU 
• 500mW audio Amp and 600ohm/10Kohm MIC Amp built-in 
• Host computer control available 

Assembled & Tested (without SP, MC)  $98.00 

Voice (speech) recognition 5CH (Max. 20CH) control SW Kit 
• Can control 5 relays on/off with your voice 
• State-of-the-art special 60pin CPU control 
• With additional circuit can extend more 15CH 
• Your voice memory backed up by S-Ram 

and battery 

Complete Kit with 5 relays  4149.00 

Digital Capacitance Meter Kit 
• 3 digit large size LED display 9V battery operation 
• Wide range 10pF to 999uF, Accuracy 2% 

Complete Kit (without case) $39.00 

Max. 500MHz 8-digit Frequency Counter Kit 
• 10Hz to 500MHz, 6 combination measurements 
• Large size high bright 8-digit LED 
• Up to 10MHz 30mV, 10MHz to 500MHz 100mV. Accuracy 0.005% 

Complete Kit (without case) $145.00 

12CH (MAX. 32CH) Infrared Tx, Rx Remote-control switch Kit 
• Max. control distance 40 feet indoor 
• 38KHz modulated and 16 bit serial coded signal 
• 86dB high gain Amp. with IR sensor and bandpass filter 
• Special function CPU control 

Complete Kit  487.00 

Stepping motor driver Kit come with mini motor 
• Good for driving small motor. Max. 12V 1.2A, 3000 pps 
• Manual control or computer control are 

selectable. 

15./i. Special price  468.00 

High Speed EP-Rom erasing UV 1 amp Kit 
• High intensity type. To erase 20 pcs Rom in 5 to 10 minutes 
• Also P.C. Board exposing UV lamp sold by K.E.M. 

1 set 

soLDER 

$6.00 for shipping. Plus PST for B.C. residents. Plus C.O.D. fee, if required. No 
invoice order acceptable 

437 98 

K.E.M. Electronics Ltd. 
Mail to Box 69126, Station (K), 

Vancouver, B.C. V5K 4W4 
Office 879E. Hastings, Vancouver 

(604) 251-1514 

For Advertising Information 
Call (416) 445-560(1 

Classifieds 
ADVERTISING FORM 

Rates: The basic one time insertion rate is 41.50 per word (Minimum 25 words) The rate of 
43 50 per word allows your advertisement to run in all three publications (Com-
puting Now!, Electronics Today, and Computers in Education) Headings, logos and 
reverse advertisements are available for an additional $30.00 

Special discount rates are available for multiple insertions They are as follows 
25% for 12 consecutive insertions 
15% for 6 consecutive insertions 
10% for 3 consecutive insertions 

These rates apply only to the prepayment of the entire sum 

Send a cheque (deduct applicable discounts) along with this order form 

Classificatiort 
Coln! 

1 2 t 4 5 

it q to 

11—  12 13 14 15 

lb 17 18 19 20 

21 22 21 24 25 

_. ._._ 
213 27 28 293 30 

42 33 34 is 

37 lei 19 40 

41 42 43 44 45 

4ti 47 48 49 

Manie 

Address 

Postal Code 

Phone 

. , Mastercard 7: Visa ri American F xpress :-_-' Card Number . Expiry Date __ _ 

Signature 

Please contact • Moorshead Publications 
1300 Don Mills Rd, Don Mills, Ontario M3 8-3M8 

(416) 445-5600 

DO DREAMS COME TRUE? 
SALES MANAGEMENT TRAINEES 

AND SALES REPS 
Dreams can come true if you "Get Active". 

Our remuneration and benefits package is well above average. 
Our Managers and Sales Representatives have unlimited earnings 
potential! If you dream of the "good life", we can help you realize 
that goal. 

Due to our accelerated expansion program, we have immediate 
openings for qualified candidates to be trained to manage our 
branches. Our comprehensive training program will teach you 
all that is necessary to run them. 

The entrepreneurial spirit lives on at Active Electronics. Active 
is one of the fastest growing electronic retailer/MAO distributors 
in North America. We plan on opening new branches from coast 
to coast, and need management trainees and sales reps to help 
us grow. This is a once in a lifetime opportunity that will appeal 
to the person who would like the next best thing to running one's 
own business! 

If you are an above average person, with a great deal of 
ambition and drive, prior experience in sales, telemarketing, 
management, or electronics, we would like to hear from you! 

Forward your resume to: 

Hank Boyer, General Manager 
Active Electronics 
237 Hymus Boulevard 
Pointe Claire, PO H9R 5C7  I 
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Digital Counter/Frequency Meter 
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A simple, versatile portable unit for events counting, frequency or period 
measurements and more.  

rr he Digital Counter/Frequency 
Meter is a versatile unit that's com-

pletely self-contained and can perform 
a variety of time and frequency related 
measurements on digital as well as 
analog signals. It's a fairly ambitious 
project that may not be suitable for the 
newcomer to electronic construction. 

Circuit Description 
The Digital Counter/Frequency Meter 
is based on the popular 7216 Universal 
Counter chip. This device comprises a 
high frequency oscillator, decade 
timebase counter, eight decade data 
counter and latches, a seven segment 
decoder, digit multiplexers and eight 
digit drivers which directly drive large 
LED displays. The counter inputs are 
rated for operation at a maximum fre-
quency of 10MHz in frequency and unit 
counter modes and 2.5MHz in other 
modes. The chip is expensive, at about 
$30, but contains almost everything 
needed for a versatile test unit. The 7216 
can function as a frequency meter, 
period counter, frequency ratio meter, 
time interval counter or as a totalizing 
counter. Minimal external circuitry is 
necessary in order to implement a full-
function instrument as witnessed by the 
complete circuit of the meter as shown 
in Fig.1. 

Since.both of the 7216 (IC1) signal 
inputs (input A at pin 28 and input B at 
Electronics & Technology Today September 

By Mike Tooley 

pin 2) are digital with a typical switching 
threshold of 2V with a 5V supply, exter-
nal input signal conditioning is essential. 
This is provided by means of two 
wideband amplifiers formed by transis-
tors TR1, TR2 and associated com-
ponents for input A, and TR3, TR4 and 
associated components for Input B. 

The input circuits are identical and 
aim to privide a reasonable squarewave 
output of 5Vp-p (peak-to-peak) for 
sinusoidal input levels as low as 100mV 
RMS when the Input Selectors 
(switches Si and S2) are switched to the 
AC position. The input selector also 
caters for DC coupled signals (impor-
tant for low frequency applications and 
event counting) while a TTL position en-
sures optimum response for large 
amplitude input signals. 

Display Hold and Reset facilities 
are provided by switches S3 and S4 
respectively while Range and Function 
switching are provided by S5 and S6 
respectively. 

Display 
In order to economize on wiring, the 
unit uses two four-digit common-anode 
multiplexed seven-segment displays 
(IC2 and IC3), the pin connections for 
which are shown in Fig. 2. Supply decou-
pling is provided by means of capacitors 
C6 to C9 while diode D3 is used to 
reduce the supply voltage when working 

1987 

from dry rather than rechargeable bat-
teries. When rechargeable cells are 
used, D3 is simply bypassed by means of 
a link on the stripboard. 

When the unit is operated from 
rechargeable (Nickel Cadmium) cells, 
the batteries maybe recharged when the 
unit is off by connecting sockets SK3 and 
Sk4 to a 12VDC supply (a bench power 
unit or car battery). Diode D2 protects 
against inadvertent reverse connection 
of the charging supply, which would 

Specifications 

Functions: Frequency, 
period, frequency ratio, time inter-
val, unit counter, internal oscil-
lator frequency. 

Ranges: 0 . 0 1 s/ 1 H z, 
0.1s/10Hz, ls/100Hz, 10s/lkHz. 

Display: 8-digit LED 

Inputs: AC/DC/TTL 

Sensitivity: 100mV RMS 
sinewave, 30mVp-p squarewave 

Supply: Four C-type drycells 
or NiCads 

39 



Digital Counter/Frequency Meter 

fitted to the rear of the front panel. The 
filter can be glued in place using epoxy 
around the extreme edges. 

Once wiring of the front panel has 

1C2 
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GG 
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RI 
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been completed, the board should be 
mounted in place using four long bolts. 
The wiring between the front panel and 
the stripboard can then be completed as 
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DI 
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DI 
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Fig. 3. The circuit board component layout and details of breaks to be made in the 
underside of the board. 
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Parts List 

Resistors (1/4W,5% unless noted) 

R1,3,9,14 lk 
R2,4,17,18  10k 
R5,8,10,13  47k 
R6,11  100 
R7,12 220 
R16 22k 
R15 10M 5W 
R19 270 
R20 27 2.5W 

Capacitors 

C1,2 470n 
C3 27p 
C4,5 68p 
C6 100u 
C7 10u 
C8,9  100n 
VC1 5.5-65P trim 

Semiconductors 

DI red LED with bezel 
D2,3 1N4001 or similar 
TR1-4 BC548, 2N3906 or similar 
¡Cl 7216 counter 
IC2,3 4-digit common anode 

multiplexed display 

Miscellaneous 

X1 10MHz crystal 
S1,2 Miniature SPDT toggle, 

centre-off 
S3,4 min. normally-open momen-

tary PB 
S5 1-pole 4-way rotary switch 
S6 1-pole 6-way rotary switch 
S7 min. DPDT toggle switch 

28-pin IC socket, box approx. 
205 x 140 x 75mm, terminal pins (23 
required), stripboard, BNC chassis-
mounted sockets (2), red and black 
chassis mount sockets for external 
power, battery holder for 4 C cells, 
red filter. 

The Intersil ICM7216DIPI is 
available from Electrosonic, 1100 
Gordon Baker Rd., Willowdale, On-
tario M2H 3B3, (416) 494- 1555. 

• • 0 • • • • 

• • • 
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Digital Counter/Frequency Meter 

shown in Figures 3 and 4. This can be 
achieved by means of ribbon cable. 
Note, however, that it is important to 
keep the wiring as short and direct as 
possible. Failure t observe this precau-
tion may result in glitches which result in 
spurious readings at low battery vol-
tages. 

Finally, the battery holder and 
charging sockets should be fitted using 
small bolts. 

Testing 
If using dry batteries, ensure that the 
dotted wire link (see Figures 1 and 3) is 
not in place before inserting four 1.5V C 
cells. If using rechargeable cells, check 
that the link has been soldered in place, 
and then insert four charged C-type 
NiCad cells. 

Switch S5 to the "on" position and 
measure the DC supply voltage appear-
ing across capacitor Cl. This should be 
in the range of 4.5V to 5.5V. If this is not 
the case, check the wiring of switch S7. 

The Function switch S6 should then 
be set to the "check" position and the 
Range switch set to "0.01s/lHz". If all is 
well, the display should read "10000.0", 
indicating a clock frequency of 
10,000Hz. 

If this reading is not obtained, 
check the wiring to IC1, IC2, IC3, S5 and 
S6. If the display is blank, check first that 
the supply is present IC1 pin 18 and then 
check crystal Xl, R15, VC1, C3 and as-
sociated wiring. 

Having obtained a display of 
10000.0 with the Function and Range 
switches as before, press Reset switch 
S4. The display should change to ".0" for 
as long as the button is held down. Note 
that the leading zeroes (those before the 
decimal point) are not displayed. 

Release S4 and depress the Hold 
switch S3. The display shopuld not 
change (it should remain at 10000.0) for 
as long as the button is held down. 
Release S3 and select each range in turn 
and check that the following indications 
result: 

Range Indication 
0.01s/lHz 10000.0 
0.1s/10Hz 10000.00 
ls/100Hz 10000.000 
10s/lkHz 0.000.0000 
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Fig. 4. Interwihng to the front panel mounted components. 

Fig. 5. Layout ofcontrols and labelling on the frontpand 

Note that in the latter case, the lead-
ing "1" overflows at the left side of the 
display and that lOs elapses before the 
count is completed and the display is up-
Electronics & Technology Today September 1987 



Digital Counter/Frequency Meter 
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Fig. 1. Complete circuit diagram for the Digital Counter/Frequency Meter. 

otherwise damage the battery. D1 indi-
cates that the battery is being charged. 

The charging current is limited to 
approximately 230mA by resistor R20 
(which must be rated at 2.5W or more). 
The time taken to obtain full charge 
from complete discharge is about 12 
hours. 

Construction 
With the exception of the front panel 
mounted components and the battery 
holder, all of the Digital Counter/Fre-
quency Meter components are 
mounted on a 0.1 inch matrix stripboard 
measuring approximately 110mm by 
110mm and having 40 tracks, each with 
40 holes. This may be cut from a stand-
ard size stripboard. 

The stripboard component layout 
of the unit is shown in Fig. 3. Readers 
should note that a total of 45 track 
breaks are required and these should be 
made using a spot face cutter. If such a 
tool is unavailable, a sharp drill bit of the 
42 

appropriate size maybe substituted. 
The following sequence of com-

ponent assembly is recommended: IC 
sockets, terminal pins, displays, links, 
resistors, diodes and capacitors. Before 
inserting the integrated circuit into its 
holder and mounting the board in its 
final position, constructors should very 
carefully check the components, links 
and track breaks. Furthermore, it is also 
worth checking that all of the polarized 
components (electrolytic capacitors, 
LEDs and diodes) have been correctly 
oriented. 

Careful examination of the under-
side of the board for dry joints, solder 
splashes and bridges between adjacent 
tracks should also be undertaken at this 
stage. When the board has been 
thoroughly checked, the IC should be in-
serted into its holder. 

The display aperture (100mm by 20mm) 
should be carefully marked out and then 
cut. The aperture can then be filed and 
sanded smooth. 

The red display filter should then be 
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Fig. 2. The pinout details for the display 
The interwiring of the front panel nzodule. 
mounted components is shown in Fig. 4. 
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If you liked our MD-3, 
you'll love our MD-7. 

And MD-8. And MD-24... 
Following the success of 

the MD-3 high resolution 
monitor, TVM has developed 
a complete family of high 
resolution, high performance 
video display monitors de-
signed to satisfy any require-
ments and any budget. 

All TVM monitors come 
with an impressive list of 
features including non-glare 
14" CRT screen, full X-ray 
shielding, built-in 90-270 volt 
AC power regulator, and our 
unique Multi-Display and 
Soft-Touch monochrome 
features, providing customers 
with a variety of built-in 
monochrome and full-color 
viewing modes available at 
the twist of a knob. 

Whether sold under the 
TVM brand name or as OEM 
products, our MD-System 
monitors offer a welcome 
contrast to the otherwise 
depressed PC industry. 

tomommit, 

MD-24 BoB Enhanced 
Super Hi-Res. RGB Monitor 
111 Compatible with PERSYST 
"BoB" card or equivalent 

• RGB Intensity/24.83KHz 
II 800x 400 pixels resolution (non-interlaced) 
• Seven color monochrome selector/16 colors 

Circle No. 79 on Reader Service Card 

'er:liailfirmstmarimminizmurillil 

MD-8 Professional Graphics 
Ultra Hi-Res. RGB Monitor 
II Compatible with IBM Profes-

sional Graphics controller 
• RGB Analog/30.48KHz 
• 720 x 480 pixel resolution with 

4,096 colors capability 
• Soft-Touch seven color selector 

BMW 

.7117,Teletem, 
The Professional Monitor Company 

TVM Video & Monitor Canada Inc. 
1947 Quebec Street 

Vancouver BC V5T 2Z4 
Tel: (604) 873-8111 
Fan: (604) 873-3770 

INTERNATIONAL DISTRIBUTORS 
Keller Automation, AUSTRALIA, Tel: (3) 543-7244; Macro Business Appliances Co. Ltd., HONG KONG, Tel: 5-299601 (9 Lines); 

Ebrahim Bin Jassim Al-Jassim, SAUDI ARABIA. Tel: (3) 8332109; Prisma Graphic System (PTE) Ltd., SINGAPORE, Tel: 2967211/2932937; 
Compex International, PHILIPPINES. Tel: 21-51-43. 20-20-51, 21-30-20. 

MD-3 Multi-Display 
Hi-Resolution RGB Monitor 

al Compatible with IBM, APPLE 
and most other PC systems 

• Includes green/amber/full color 
Multi-Display function 

MD-3V Multi-Function 
RGB Monitor/Receiver 
• Multi-purpose "TV-MOUSE" 

for VTR/TV viewing 
• Soft-Touch seven color mono-

chrome & white reverse switch 
• MD-3 standard features 

MI)-7 Multi-Scan 
Enhanced ROB Monitor 
• Compatible with IBM Enhanced 

Graphics Adapter or equivalent 
• Dual mode 15.75 to 21.85 KHz, 640 x 200 

to 720 x 350 pixels resolution 
• Green/amber/I6 to 64 colors 

111111. illlw 

Optional « 
Accessories 
• PRISMA EGA Plus card, for use with 
MD-7 Enhanced RGB Display 

• TV-MOUSE controller, for adapting 
MD-3V to composite video display and 
VTR/TV monitor 

Tvm is a registered trademark of Taiwan Video 
Monitor Corp. PRISMA is a registered trademark of 

Prisma Graphic Systems Inc. IBM is a registered 
trademark of International Business Machine Corp. 
APPLE is a registered trademark of Apple Computer 
Inc. PERSYST "BoB" is a registered trademark of 
Emules Corp. 



on desktop publishing. 
Simply circle the desired Reader Service 

Card numbers on the Reader 
Service Card found in the magazine. 
There's no cost and no obligation. 

Laser Printer 
Toner Cartridges 
50% Savings 
HP. APPLE, CANON, CORONA, WANG, 
ETC. 
Toner Cartridge - Black S 65.00 
Toner Cartridge - Blue/Black $150.00 
H.P. Series II S 85.00 
Toner cartridges available for other Canon-
based equipment including Canon PC 
copiers, S.55; Canon laser Fax, $75; Canon PC 
70 & 80 series micrographic reader/printer, 
S75. 
For more information, call CANADIAN 
LASER PRODUCTS INC: 

TORONTO (416)890-3600 
MONTREAL (514)631-8894 

VICTORIA (604)592-5447 
CALGARY (403)259-4328 

Cii:C1e-Nci. 14 on rièáifér Service Car 

Professional Fonts 
and Utilities 
Cream professional-looking documents 
Conofonts' and the III' Laserjet 
Colic:4'0ms, from Conographic Corporation, 
are ideal for "dressing up" letters, presenta-
tions, reports  And the best part is that 
you can access and print ConoFonts directly 
from your favourite word processor or 
cleskieli publisher. Conofonts arc licensed 
from quality type suppliers like Cono_graphic 
& Ilitstrearn. Lath package contains 25 to 38 
Fonts for only 5197. Distributed by CECOM 
ELI iCI RON1CS 131). 
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High-Resolution Graphics 
Summa.Sketch Plus is the number one selling 
line of graphics tablets in the world. And for 
one ve ty good reason. 

A SummaSketch Plus tablet turns any PC into a 
professional graphics workstation. That means 
faster input, superior accuracy, a more natural 
"pencil to paper" method of working, and the 
ability to get a tremendous amount of produc-
t ivity from your software. 

SummaSketch Plus.The highest resolution and 
accuracy. The most software compatibility. All 
in a sire to fit any need (6" x 9". 12" x 12". 18" x 
12"). 

Available from SUMMAGRAPHICS 

CORPORNTION. 

- 
Circle No. 16 on Reader Service Card 

runs more software at higher resolution than 
any other colour graphics card. Call us to find 
out what the InColor Card can do for your 
Desktop Publishing program, and to locate 
your nearest authorized dealer. 

Circle No. iron tlead'éreéreatard-

Introducing Logitech's 
Publishing Solution 
Logitech Inc. of Redwood City, CA, has 
released the Logitech Publisher Package and 
appointed Sterling Microsystems Inc. of Van-
couver, BC, the major Canadian distributor. 
Sterling has represented Logitech and their ex-
tensive product line, in Canada, for more than 
two years. With an established dealer base of 
600, Sterling is pleased to add another fine 
product to its existing line. 
The Logitech Mouse with Publisher Software 
at 5279 is the complete solution for an effec-
tive and economical means of Desktop 
Publishing. 
Distributed by STERLING MICROSYS-
TEMS INC. 

TWr on Iteadereirvice Card 

The AST Premium/286" is a powerful and ver-
satile personal computing system that com-
bines legendary AST quality, uncompromising 
compatibility and lightning speed. Reliably en-
gineered, this system provides for exceptional 
versatility and upgradeability, yet it is IBM® 
Personal Computer AT® (PC AT) com-
patible. Its power delivers bottom-line produc-
tivity improvements in single and multitasking 
applications, individual workstation and 
shared environments alike. 

Available from AST RESEARCI I. INC. 

fee 146. letfifirelfeltIrtliftr'""'"-'""'"'' 

MAXELL high density diskettes. 

If memory serves you right. 

Two years before the AT, MAXELL had al-
ready perfected the magnetic media this tech-
nology requires. But that's no surprise. 
MAXELL is the internationally renowned 
leader in diskette technology. Top quality com-
puters require top quality diskettes-- MAXELL 
I ID Gold Series Diskettes. 

Griffco Marketing Inc., (416)625-6559. 

maxell 

M2 - HD (96TP11 
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Letraset 
Desktop Publishing Software from Letraset 

Introducing Ready, Set, Go! TM 4.0 Image Studio TM 
Letraset introduces Ready, Set, Go! 4.0 -- an enhanced version of 

what InfoWorld called "the new champion among Macintosh desktop 

publishing programs." 

Additions and enhancements include: 

• Page size up to 99"x 99" 

• Style Sheets 

• Increased Hyphenation Control 

• Work on facing pages 

To put it simply. Ready, Set, Go! 4.0 is the easiest, fastest, most 

creative way yet devised of helping you organize, visualize and edit 

your thoughts onto professional-quality pages. 

Integrated word processing with real-time hyphenation that lets you 

create and design text and image simultaneously. Plus essential tools 

as arbitrary runarounds, custom page sizes, style sheets and support 

for high-resolution graphics. 

Ready, Set, Go! 4.0 with its simplicity, exceptional speed, and over 50 

additions and enhancements is the new standard in desktop publish-

ing software. Circle No. 21 on Reader Service Card 

Letraset Canada Limited 
555 Alden Road 
Markham, Ontario 
L3R 3L5 

Regional Offices: 
Vancouver, Calgary, Toronto, Ottawa, Montreal 

For an informative brochure 

on Ready, Set, Go.14.0, or 
Image Studio call (416)475-7511. 

Image Studio, previously code-named "Realist" was described in 

MacWorld as "an extremely sophisticated PostScript gray scale editor 

that emulates the capabilities of expensive digital retouching com-

puters." 

It will improve the appearance of scanned images dramatically by in-

creasing the user's creative control. 

Among the features offered by Image Studio are 65 shades of gray 

including black and white. The pallette contains a Graymap Editior 

for performing sophisticated editing of gray tones, and controls 

(called Sliders) for changing the contrast and brightness of an image 

across a continuous spectrum. The toolbox will include several use-

ful features such as: zoom, a charcoal drawing tool that builds up to 

but not beyond a selected shade of gray; and two shade blending 

tools called Water Drop and Finger, that respectively allow users to 

dilute shades or run one shade into another. 

The programme accepts Thunderscan, TIFF and MacPaint files 

directly. It can also create files in TIFF, Encapsulated Postscript and 

MacPaint, as well as a proprietary file format. 

Circle No. 22 on Reader Service Card 

e 1987 Letraset Canada Limited 

Letraset is a registered trademark of Letraset Canada Limited. 
Ready, Set, Go! is a trademark of Manhattan Graphics. 
Macintosh is a trademark of Apple Canada. 

(Of PUTER 
9iRTS GRLORc 

316 College St. 
Toronto. Ontarlo M5T 153 

Toll Free Orders Only 

1-800-387-1385 
(416) 928-2161 

INC 

Your Desktop Publishing 
Centre 
COMPUTER PARTS GALORE INC. fulfills 
all of your desktop publishing needs. Design 
the layout of your documents using the most 
popular desktop publishing software packages: 
Pagemaker by Aldus (PC, Apple), Ventura by 
Xerox (PC), and Ready Set Go by LettraSet 
(Macintosh). Choose from a wide range of corn-
puters, including Attak-286 (an ATsystem with 
5I2K RAM and 360K floppy drives), and 100% 
compatible XT systems (256K RAM installed 
on 640K 8-slot motherboard, with 1 DSDD 
high quality 360K floppy and controller). En-
sure professional looking results by choosing 
from the full line of Apple Laser Printcrs.Ac-
cessoriesgalore! 

C rele Mo. 23 on ea r ery e ar 

The LaserPro EXPRESS 
Offers You: 
•The most cost-effective laser printer on 
the market today! 
• Four popular printer emulations; com-
patibility with thousands of application 
software packages; optional III' LaserJet and 
Laserl'ro font cartridge compatibility: 5I2K 
bytes RAM; allowance for x 300 dpi, half-
page graphics and 150 x 150 dpi, full-page 
graphics; 19 standard fonts and a library of 
over 200 bit-mapped fonts. Available from 
AHEARN & SOPER INC. 

Desktop Publishing Primer 
Interested in desktop publishing? 
The Sourcebook from TIIE LASER CON-
NECTION is your key to this exciting new 
world. Included are informational tips on 
Postscript, typefaces, WYSIWYO, as well as 
products like the KISS and PS Jet laser 
printers, enhancement products for laser 
printers and much more. Call 205-633-7223 
to order. 
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Disk Drives For The 
Apple Macintosh 
Whenyou buy a Rodime drive from MACK-
ENZIE BROWN, you're not getting just the 
best hard disk made. You're getting the ex-
perience and technology of Rodime, the in-
ventor of the 3.5" disk drive. Rodime drives 
have the EileGuard' backup system and 
fully arbitrating connect/disconnect opera-
tion. Choose from three lines of disk drives: 
Plus External Series; l'Ius Internal Series; 
and the 450 12X. 

Circle No. 24 on Reader Service Card Circle No. 26 on Reader Service Card 
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The Bridge to Quality 
Document Conversion 

Document conversion systems from Systems 
Compatib ility Corporation allowyou to transfer 
editable documents between word processors. 
Software Bridge converts documents between 
11 PC word processing packages; Doc-Ex-
change converts between IBM PCs and Wang 
OIS and VS Systems; DEX Document Ex-
change system conve rts between DEC VAX and 
AT&T 3B2 computers; and SoftScan, for IBM 
PCs and compatibles, translates ASCII into 
word processing documents. 

Available from WORDPERFECT COR-
PORATION. 

Circle No 27 on Reader Service Card 

Project: Publish 

WORDPERFECT CORPORATION intro-
d uces "The Crystal Series" from Taxa n Corpora-
tion. The 19" Crystal View monochrome 
monitor, combined with the TX-1280 ultra-
high resolution card provides a WYSIWYG sys-
tem which supports windows, GEM, Autocad 
and more. The Crystal Scan image scanner of-
ferswindowing,90%data compression, and Op-
tical Character Recognition. The Crystal Jet 
emulates 9 popular printers, and utilizes 300 
DPI full page graphics. 

Circle No. 28 on ifea er Service-tar 

Groomed For 
Top Management 
WordPerfect Executive marks the beginning 
of a new class of software designed to in-
crease executive productivity. With . spread-
sheet analysis, word processing, and informa-
tion and time management Skillfully woven 
together onto one 3-1/2" diskette, Executive 
is business software that lives up to its name. 
Whatever your business needs, Executive is 
easy-to-use, powerful, and tailored to fit your 
management style. 
Available from WORDPERFECT COR-
PORATION. 

Circle No. 29 on Rea 
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High Density Floppy Disks 
Ifyour computer has 3.5" drives, it has a little bit 
of SONY. Because SONY invented the 3.5" 
drive technology that has taken floppy disk 
memory all the way to two megabytes. The 
SONY disk suppresses "noise" that can cause 
disk error; disperses magnetic particles on the 
disksurface; and eliminates microscopic projec-
tions as small as 1/1,000,000th of a millimeter. 
but the best reason to trust only SONY is 
your irreplaceable data. After all, you'll be stor-
ingsix times the information on a disk that's one-
third smaller than a 5.25" floppy. That's why we 
recommend only one floppy disk for our 3.5" 
drives. TI IE SONY. 

No. 30 on Reader Service Card 

Micro-to-Mainframe Pipeline 

Datability's RAF Remote Access Facility is a 
PC-to-host communications system that in-
tegrates PCswith all the data, power and resour-
ces of a VAX or DECSYSTEM-20. You can 
use it to combine IBM PCs, XTs, ATs and com-
patibles with all VAX mainframes utilizing 
VMS as well as DECSYSTEM-20 mainframes. 

Available from WORDPERFECT COR-
PORATION. 

Intelligent Grammar & Style 
Checker 
Produce lean powerful business and technical 
writing with RightWriter by RightSoft Inc. 
RightWriter finds errors in grammar, style, 
usage, and punctuation. It inserts comments 
directly into the document to point out errors, 
and produces an overall critique of the docu-
ment, including measures such as strength of 
delivery and use of jargon. RightWriter recom-
mends, never decides; the final decision is al-
ways yours. 

Available from WORDPERFECT COR-
PORATION. 

HEICHLY A MICRO-TC.HIAIMPHANIE 
PIPED. THAT LETS YOU PLAY 
WITH A FULL DE-C. 

PALANT PAIJItin PALANT PALANT PAI.ANTIR 

-r••• I r lows Ir. Ina. 
PALANT' pALANT pALAN1 MANI!. PALANTIR 

LÉe eat,  
mass  

PALANTIR unveils the most complete series of 
integrated office automation software to make the most 

of your Microsoft" Windows. 

These and other PALANTIR products may be 
obtained through your dealer, software 

distributor, or by contacting Mel Leitman at: 

PALANTIR 
100 Alexis Nihon Blvd., Suite 566, St. Laurent 

(Montreal) Quebec H4M 2P1 
Tel: (514) 747-3137 
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Electronics & 

Zechnology Today 
Canada's Magazine for High-tech Discovery 

Order Form 
Subscriptions: 

Please complete reverse side of order form to start or renew subscription. 

SOFTWARE — Order Form BOOKSHELF — Order Form  
  Code Title Price 

(e.g. UP 12) Short-form is O.K.) 

Sub Total $   

Tax (Ontario Residents) 

Postage $   

Total Enclosed $   

SPECIAL PUBLICATIONS  
ITEM 

Book of Computer Music $4.95 
Project Book No. 3 $3.95 

QTY AMOUNT 

Orders from the Bookshelf are tax exempt. Please add $1.00 for postage. Remeber to pul your name 

and address on reverse side. See over for mailing details. Specials and Software add 7% PST. 

Back Issues: 

$4.00 each; Ontario residents add 7% sales tax. 
Please circle issued desired. 

Binders: 

Moorshead Publications, Electronics Today 
$9.75 each plus 7% P.S.T. 
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BE SURE OF YOUR ISSUE EACH MONTH. 
SUBSCRIBE TODAY. 

Bonus! 
Almost Free Software Sample Disk 

Subscribe today and receive a sampler disk filled with great public domain 
software programs (IBM PC/MS DOS format only). This disk contains great 
games like Pango and Pitfall, as well as a fantastic Chess program and some 

great DOS utilities. See what you've been missing! 

Regular value: $19.95. Time Limited Offer 

MERCHANDISE ORDER El Please fill out form overleaf. 

SUBSCRIPTIONS: El NEW SUBSCRIBTION El RENEWAL 

Electronics & Technology Today: D One year (12 issues) $22.95 

Computing Now! E One year (12 issues) $22.95 

Computers in Education: El One year (10 issues) $25.00 

Outside Canada (US Dollars) 

For U.S. please add $3.00 per year L Other countries add $5 per year Ci 

111 Two years (24 issues) $37.95 

D Two years (24 issues) $37.95 

E Two years (20 issues) $45.00 

NAME   ADDRESS   

TOWN/CITY  PROVINCE/STATE  

CODE   DATE   POSTAL CODE   

El Cheque enclosed DO NOT send cash 
D MasterCard Account No.   III Visa Account No.   El American Express Account No.   

Expiry Date  Signature  

Moorshead Publications, 1300 Don Mills Road, North York, Toronto, Ontario M3B 3M8 
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Technology 

Erasable 
Optical Discs 

The next generation of optical storage devices is quietly in the works 
By Philips Research, Holland 

Rrearchers at the Philips Labs in 
indhoven, the Netherlands, have 

found a highly promising new group of 
materials for erasable o tical recordin 
of either analog or 
digital signals. 
These are semicon-

ductor materials 
such as gallium an-
timonide (GaSb) 
and indium an-
timonide (InSb) 
doped with other ele-
ments, as in the 
manufacture o 
semiconductor 
material for IC chips. 
These new com-
pounds have a num-
ber of specific 
properties that make them suitable for 
the repeated recording and erasure of 
information with a laser beam. Informa-
tion is read out by the familiar laser-opti-
cal technique used in Videodisc and 
Compact Disc systems. 

Optical Recording 
Methods 
The essential differences between the 
various laser-optical systems are in the 
material in which the information is 
recorded and the way in which the infor-
mation is "written" to the disc. 
Videodiscs and Compact Discs are 
pressed, with the information contained 
in the press pattern. In the DOR system 
(Digital Optical Recording) the user 
Electronics & Technology Today September 1987 

can record information once only; this is 
done with a laser beam which melts a 
pattern of holes into the material 
WORM: 'Write Once Read Many 

times'). 
Other methods and materials have 

long been sought that could be used in-
definitely for recording, readout and 
erasure of information. The difference 
in reflection between the crystalline 
form and the non-crystalline (amor-
phous) form of the same material was a 
good starting point. 
The information is recorded by rapid-

ly heating small areas in a thin layer of 
crystalline material to slightly above its 
melting point with a fairly powerful laser 
beam. These small areas then solidify in 
a process known as the super cooled 
phase. This produces amorphous areas 
in a crystalline material and these can be 
detected optically by the variation in 
reflectance. The differences in reflec-

tion are quite sufficient for digital 
readout and sufficiently well-defined 
for the reproduction of analog video sig-
nals. 

Because the crystal-
line form of materials is 
the most stable, all 
materials naturally 
tend to change into 
this phase. This effect 
can be used to erase the 
information on the 
disc. Heating to just 
below melting point 
with a laser beam will 
return the material to is 
fully crystalline state. 

Magneto-Optical 
Recording 

Research into materials and techni-
ques for erasable optical data storage 
has been underway for many years. A 
method that is known, but technically 
rather complicated, is magneto-optical 
recording. This is now being developed 
(by Philips and others) and research 
into amorphous-crystalline materials 
has continued more or less in parallel 
with this, with the result that gallium an-
timonide and indium antimonide were 
discovered as suitable materials during 
the course of 1986. 
These .materials have a long shelf life, 

which is of course very important as they 
are insensitive to ordinary ambient 
temperatures and to humidity. Informa-
tion can be erased and rerecorded about 
a thousand times, which is quite satisfac-
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Erasable Optical Discs 

tory for consumer applications, but not 
enough for professional use. 

Compatibility 
Existing non-erasable discs can be 
played on equipment developed for 
erasable recording, both magneto-opti-
cal and crystalline- amorphous. 
However, magneto-optical discs cannot 
be played on existing recorders because 
these do not have the magnetic field re-
quired for that system. It will however be 
possible to play crystaline-amorphous 
discs on existing players, after a minor 
adjustment to the hardware. 
Research into these possibilities for 

erasable optical recording continues 
with improvements in the signal-to-
noise ratio expected as a result. The 
number of times information can be 
erased and rerecorded must also be in-
creased. Every attempt will be made to 
find other materials from the same fami-
ly, with even better properties, that are 
easier to make, etc. Here tellurium-
selenium alloys come to mind, of course. 
These materials should also be suitable 

for erasable optical recording based on 
the crystalline-amorphous phase transi-
tion in the material. But research has 
shown that this material cannot recrys-
tallize quickly enough for practical use. 
Greater things are expected of mag-

neto-optical recording. This is techni-
cally much more manageable, but is 
more complicated in hardware terms. 
The energy of a laser beam in combina-
tion with a magnetic field is used to heat 
and reverse the polarity of small areas 
in a thin layer of magnetic material. The 
two directions of magnetization can be 
distinguished by polarized laser light. 
The information is erased by heating 
with a laser beam while a magnetic field 
is applied; new information can be 
recorded immediately by modulating 
the magnetic field. This simultaneous 
erasure and recording can be repeated 
indefinitely. 
This research is important because 

vast quantities of information can be 
stored on optical discs. A disc of 30 cm 
diameter can accommodate several 
hundred million bytes. The potential 

for applications is unbounded; sound, 
vision, text and graphics for work, 
leisure, travel, education, documenta-
tion, etc. The advantages of an erasable 
disc are obvious, even though the non-
erasable disc is ideally suitable for the 
requirements of public records offices 
and other institutions where informa-
tion permanency is a must. la 
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Classifieds Where Buyers Find Sellers 

CABLE TV DESCRAMBLING TECHNI-
QUES. 56 pages. $13.95. Channel 3 
notch filter $39.95. Amazing see-in-the 
dark infra-red night viewer kit $295. 
SCA backround music kit $49.95. 
Catalogs $1. OCTE(J), Box 173, Mon-
treal, H3X 3T4. 514-739-9328. 

FREE catalogue, Computers for Sale: 
XT - $600, Turbo-XT - $650, AT - 
$1,420, 20 MB HD - $625, I/O Cards. 
HES, P.O. Box 2752, Station B, Kit-
chener, ON N2H 6N3. 

WANTED - Exceltronixs Exel 6 Apple II 
compatible motherboard has build-in 
disk controller eighty column card 64 K 
memory IBM style case and keyboard 
full height drive and keyboard encoder. 

Contact GEORGE 
Tel: 416-750-4655 — day 

416-764-2963 — evenings 

ORIGINAL Exact Parts, Board and 
power supply for Jan/87 Tri-Mode cable 
TV descrambler article in Radio Elec-
tronics. Complete set $89.95 postpaid. 
GENIE P.O. Box 522, Montreal H3S 2V3. 

DG ELECTRONICS sells components 
at low prices. Send for free price list. 
DG ELECTRONICS, P.O. Box 312, 
N.D.G., P.Q. H4A 3P6. 

ORIGINAL Exact Parts, Board, powei 
supply and reprint for Feb/84 SB3 
cable TV descramble article in Radio 
Electronics. Complete set $69.95 
postpaid. GENIE, Box 522, Montreal 
H3S 2V3. 

For Advertising Information Call 
(416) 445-5600 

DESIGNERS, ENGINEERS, hobbyists: 
Looking for that hard-to-find circuit? 
Try search on bibliographic data base. 
Thousands of practical circuits from 
dozens of journals. Many scientific ap-
plications. Ask for manual. CIRCUIT 
SEARCH, P.O. Box 268, Breslau, On-
tario NOB -IMO. 

BUGGED? WIRETAPPED? Find out 
fast! Countermeasures equipment 
catalog $1. OCTE, Dept. ET, Box 173, 
Montreal. H3X 3T4. 

Z-80 MICRO-BOARD. Ideal for projects 
and control applications. Includes 8K 
EPROM, 16K DRAM, power supply. I/O 
card has 2 UARTs. Housed in Black 
Box style case. Schematics included. 
$44.95. REMALTA DISTRIBUTION, 
2111 Westmount Road N.W., Calgary, 
Alberta, T2N 3N3. 
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Continued from page 42 Digital Counter/Frequency Meter 

dated. If the indications given are not ob-
tained, check carefully the wiring of 
switches S5 and S6. 

Now return to the 0.01s/lHz range 
and select each of the functions in turn. 
Check that the following indications are 
produced: 

Function 
Frequency 
Period 
Freq. Ratio 
Time Interval 
Count 
Check 

Indication 
.0 
.0 

.6 
10000.0 

If the indications shown above are 
not obtained, carefully check the wiring 
associated with switches S5 and S6. 

Finally, the unit should be tested 
using a TTL signal source. Apply a 
500Hz squarewave (or pulse waveform 
having a50% duty cycle) to the input. 

Select Frequency on the Function 
switch S6 and ls/100Hz on Range switch 
S5. Check that the display reads ap-
proximately ".500" on each setting of 

the Input Selector Si, then return Si to 
the TTL position. Check that the follow-
ing indications are produced as the func-
tion switch is rotated: 

Function 

Frequency 
Period 
Freq. Ratio 
Time Interval 
Count 
Check 

Indication 

.500 
2000.000 

n/a 
n/a 

(see note) 
10000.000 

Note: In this position, the display 
will count, starting from zero on the least 
significant digit. Check the operation of 
the Hold and Reset switches (S3 and S4) 
with the function switch in this position. 

This completes the testing of the in-
strument, which is now ready for use. 
The typical life of a battery is between 8 
and 12 hours operation and thus the ad-
ditional expense of NiCad cells will soon 
be recovered. The meter will operate 
with supply voltages as low as 4.5V. 
Below this, the display will become 

noticeably dim and the instrument may 
produce spurious readings. II 

DID YOU RECEIVE 
YOUR COPY? 

This catalogue is a comprehensive 
description of the Almost Free Soft-
ware available from Moorshead 
Publications. 

If you would like a copy of this 
catalogue, please mail your request to: 

Moorshead Publications 
Software Services 
1300 Don Mills Road 
Toronto, Ontario 

M3B 3M8 
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ASUKA AT/XT SYSTEM (Your source for High Quality Japanese products) 

ASt KA 8088 4 LAYER 

TURBO 
$1099" 

ASUKA 80286 4 LAYER $1750" 
TURBO 

A 
S 
U 

A 

ASUKA XT TURBO SYSTEM  
4.77 MHz/8MHz Dual Speed 
640K Memory 
360K Panasonic Drive 
Colour or Monochrome Graphic Card 
150W CSA Power Supply 
Asuka AT Style Keyboard 
Parallel, Serial, Time, Game Port 
Composite or TTL Monitor 
One Year Warranty(Phoenix or Award 
Optional: 20 M Hard Drive $450.00 

30 M Hard Drive $550.00 
MS DOS 3.2 $ 99.00 

MITSUBISHI MONITOR  
RG B 1409C $ 525.00 
EGA 1430C $ 850.00 
Autoscan AMI371A P.G  A  $1035.00 
Samsung Flat Screen/Swivel base  $ 175.00 
Datatrain Swivel base  $ 159.00 

PRINTERS  
Roland 1012 w/cable  $329.00 

Bios)Roland 1212 w/cable  $550.00 
Roland 1215 w/cable  $740.00 

ASUKA AT 80286 SYSTEM  
640K Memory 6, 10 MHz Speed 
1.2 M Drive Hard Drive with Controller 
AT 3000 EX Enhanced Keyboard 
Monochrome Graphic & Printer Port 
200 W CSA Power Supply 
One Year Warranty 
(Phoenix or Award Bios) 

Optional: ATI Graphic Solution Card 
Add $ 199.00 
MS DOS 3.2 $ 99.00 

Kitstronic International Ltd. 
4051 Sheppard Ave. East, Agincourt, Ontario 
M 1 S 1S8 (416) 298-3280 Fax (416) 298-2093 

PERIPHERAL CARDS  
Colour Card  $ 79.00 
Monochrome Card  $ 69.00 
Monochrome Graphic Card $ 89.00 
EGA Card $299.00 
ATI Wonder Card  $429.00 

KEYBOARDS  
Asuka AT/XT Auto Sensing  $119.00 
Asuka Enhanced AT/XT 3000 EX  $149.00 

HARD DRIVE  
20 M XT Miniscribe  S 499.00 
30 MXT Miniscribe  $ 599.00 
40 M AT Miniscribe 28MS  $1050.00 
40 M AT Seagate 36MS $ 895.00 
40 M AT Tandon 40MS $699.00 

MODEMS  
Datatrain Hayes compatible external  $215.00 

DEALER INQUIRIES WELCOME. 
Institutional P.O. 's Accepted. 
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AlTAK-286 SYSTEMS 
100% AT' CIRCUIT aNIIPARIIIUTT 

NEW 
ATTAK 286 

1A 
••10MHZ 
• ON BOARD BATTERY 
• STD AT SHAPE & SIZE 
• STD AT PERIPHERAL 
• RUNS ALL BIOS SETS 
• E INTERFACE I6-21SLDTS 
• 1 NEGAEtYTE RAM SPACE 
• TAMS CLOCK/CALENDAR 
• 60217 SOCKET ON BOARD 

The basic ATTAK-286 systems consist of the following 
'512K DRAM '1.2 M FLOPPY 
'16 BIT HARD/FLOPPY '360K FLOPPY 
CONTROLLER 

'6-16 BIT AT SLOTS 
'WA /MGA video board 
'5060 AT keyboard 
'Operating Manual 
'4 disks FEEWARE 

'2-8 BIT XY SLOTS 
'200W AT Power Supply 
AT FLIP-TOP case 
'Motherboard manual & 
Schematic set 
'All Cabling & setup 

ALL FOR ONLY $1999.95 
ATTAK-286 OPTION SELECT TABLE 

(A) 100.1 motherboard LleG 

(B) 230W CSA power empty U/G 
(C) 2 1.2m Floppy drive, 1.1/G 
(0) 512K 1 Xere DRAM U/G 
(E) 512k 100Ne DRAM USG 
(F) RT101 KEYTRONICS keyboard 
(G) EGA U/G with 256K video DRAM 
(14) Serialmarellal card extra 
(I) 301Aeg 40Me Had dine extra 

441Arg 28Ms " " 
(K) 77,Arg - 
(0 TTL Monoclvome monitor 
(M) RGB color monitor 
(TA EGA color monitor 
(0) NEC PAULD-SYNC color monitor 
(P) 8102137 (Blahz) 
(0) PAS DOS 3.2 With eye» 
(R) AT EMS RAM aud, MOK RAM 

$149.95 
$ 29.95 
S 49.95 
En195 

S 94.25 
5 39.95 
$199.95 
$109.95 
$1399.95 
$1099.95 
$1399.95 
5169.95 
$499.95 
5699.95 
$1069.95 
$449.95 
$ 99.95 
$265.95 

ATTAK-286 MOTHERBOARD I. 

The famous ATTAK-286 motherboard is 100% Al 
compatible, is of 4 layer super solid construction for a 
long-long error free lifetime of superb operation. The 
board comes in both 8Mhz and 10Mhz speeds and all 
are downwards software switchable to 6,8 Mhz. All are 
equipped with all standard AT attributes, and slots. 
This fine board is made with the CHIPS & TECHNOL-
OGY LSI chipset which puts all the TTL functions on 
5 LSI chips. This saves loads of current and ensures 
full AT compatibility at all times. We supply the boards 
and accessories as follows. 
(A) Ellehz board, zero RAM with manual & unemauce 
(B) 10Mhz beard. zero RAM with manual & schematics 
(e) Bare PCB and parts list 
(D) Manual & schematics 

(E) Phoenix BIOS 
(F) Phoenix keyboard EPOS 
(G) AWARD AT BIOS 
(FOB PithtC&Tdlipeel 
(I) EOM Blau 

$799.95 
5899.95 
$169.95 
$ 29.95 
$ Bags 

39.95 
$ 79.95 
5169.95 
$129.95 

XT* COMPATIBLE SYSTEMS 

The balm XT ewers dowser, exact circuit clone tom IBM's manual 
and is therefore 100% compatible. No fumy design changes to low es 
full omit Pastures NI Pm 'wawa are se eseembied here in Canada 
arid time et lull load for 24 hours Museum outlay. Each has legal 
AWARD BIOS, and earn« ready to run he DOS of your choice. 
•6401( DRAM cm board B More 
'2 DSDD 1/391 driven • Reap car 
litonahrome adaplortherc comp) • TO. WW1 Mister 
'Sririal/ParielodUcalendangerne •4 Disks of FEEWARE, your choice. 
'150 Watt power amply •all cable, and let-up 

WIRED XI PERIPHERAL CARDS 

The famous LSIwaards that used to work 

for NEC have made a great new oho set. It has 

ad the athbutes of a full sued hercules card 

on a 1/4 size upper shoot card. Low power 

CMOS LSI helps keep your system cool 

ana reuabW And rt saves expensive epoxy 

board material and the costryTTL chips n 

reoLaces also saw you a bundle. 

you can't get more for leas. Speedy mono 
or color. 

NEW COLOR/PRINTER 
(A) Color graphics adapter $79.95 

NEW MONC/PRINTER 
(B) mono graphics adapteriherc) $79.95 
(C) EGA video adapter $289.95 
ID) EGA Wonder All $399.95 
E) RS-232 card, 1 port $ 49.95 

Darts for second port $ 19.95 
(F) I/O + 2, Clcck/caUser/par/game S 89.95 
(G) MULTI I/O, drives + '"' "" " $119.95 

NEW MULTI 1/0+VIDEO 
(H) NEW VIDEO MULTI I/O card, has video + drives 

+clock/cal/senparigame. This card makes a great 
single card system with a 640K MB $189.95 

(I) Disc controller, 2 drives 
(J) disc controller 4 drives 
(K) disc controller, 4 drives, int 3.5" 
(L) 576K RAM card, OK 
(M) Game card 
(N) Clock.calendar card 
(0) Serial/Clock/calendar card 
(P) RAM BANK, Std EMS, OK 
(0) KRAM clone of JRAM with disk 

S 39.95 
$59.95 
$69.95 
$49.95 
S 39.95 
$ 44.95 
S 59.95 
$169.95 
$179.95 

EPROM PROGRAMMER 
Large buys in the lar east have allowed us to cut the 

price we charge on this great EPROM PROGRAMMER 

ft does all up to 512K with all programming vonages. 

Easy to use software with FASSST afgomhm lets 

YOU ADD/DE LETENIEW/TRANSLATE on sanan. 

The unit comes of a plug in card with a freestanding 

boxed uno with either 1, 4 or 10 ZIF((ever gnp zero 

insertion socKets) for making 1,4 or 10 copies at a 

time. All power from the host IBM a compatible. 

(R) EPROM PROGRAMMER, does all from 2716 to 
27512. Table top mount wicard, does 12.5,21 and 
24v program V, FAST alogrithm 1 ZIF $189.95 

4 ZIF $289.95 
(S) PAL programmer, S,NS,MMI,20 pin $449.95 
(T) 8748/49 programmer $359.95 
(U) IC Tester, TTLJCMOS $149.95 
(V) IC tester, TI"L'CMOSIRAM $499.95 
(W) 640K multifunction card, with OK RAM $129.95 

OPTIONS TO ADD or UPGRADE XT 
(A) 20 meg hard drive & controller S429.95 
(13) 30 meg ALL drive & " S514.95 
(C) EGA upgrade $199.95 
(D) EGA monitor upgrade S555.95 
(E) 8087 5Mhz S199.95 
(F) 8087 8Mhz $299.95 
(G) DOS 3.2 with system $ 99.95 

COMPUTER PARTS GALORE 
316 COLLEGE STREET, TOR, ONT MST 1S3 
TEL 416 928-2161 FAX 416 924-0292 

OLL FREE 1-800-387-1385 
CH DATA HVTL1NE 416-928-2161 

MAIL ORDER: VISA./. AMEX. EAT CHECK. for immediate 
shipment. Non-cerf cnecs+14 bus days or clearing. C.O.D. + 
$6.00 C.C.D. Fees.Min orcer $25.00. Freight and handling 
+5%(min $5.00', (heavy items may cost more) for surface del-
very. We use CANPAR. We can use other services, air or 
ground- but you pay the extra costs. All pnces subject to 
change without notice. All items subject to pnor sale. No 
returns without RMA #, to get RMA # call 416-928-2161. 
All returns must be prepaid, ar.d are subject to a 20% re-stocli 
charge.OUR BBS # is 416-366-2069, ENVOY100 #: CPG. 
' AT,PC,XT, where noted are trademarks or IBM Inc 

AT PERIPHERAL CARDS 
(A) 1/0, serial and parallel S 99.95 
(B) Multifunction+3M RAM,seripargame OK $269.95 
(C) 2M EMS RAM. OK, 6 Mhz 
(D) 3M extended Al 10Mhz, OK 
(E) 2M EMS 8 Mhz OK 
(F) High Speed mono graphics 
(G) EGA video adapter 
(H) Hard/floppy controller 
(I) EGA Wonder card, ATI/UTUNG 

$289.95 
$329.95 
$329.95 
$129.95 
$289.95 
$299.95 
$399.95 

6401( XT COMPATIBLE 
MOTHERBOARDS 

(A) 4.77Mhz std motherboard with zero K RAM 
with BIOS fully checked $139.95 

(9) 477/8Mhz turbo 2 layer motherboard with 0 K 
RAM and BIOS. fully checked $189.95 

(C) 4.77/8Mhz 4 layer turbo motherboard with OK 
RAM and BIOS, fully checked $239.95 

(D) 4.77/10Mhz 4 layer turbo motherboard with OK 
RAM and BIOS, fully checked S259.95 

KEYTRONICS KEYBOARDS I 

$169.95 

4+1 ) 

_ 

We were able to get a few more renn horn an OEM who was over-
stocked with them, hut only a few so act fast. The (Mal shipment will 
arrive about one week alter you see this ad so act last to tel in the queue. 



AMAZING THINGS 
MODEMS 1200/2400 

Get these amazing new MODEMS, Made for high speed 
data communications they are far more effective than 
the older types being dumped by others. All have 100% 
Hayes protocol compatibility. Get going onto Ma Bells' 
wire world wig and tune into data 'round the globe. 
(A) 1200/300 Internal. By AMAZING THINGS INC, a 
very small efflicient modem. $189.95 
(B) 2400/1200/300 Int, by AMAZING THINGS INC, a 
truly amazing modem. $349.95 
(C) 1200/300 External, Packard Bell $249.95 
(D) 2400/1200/300 External GVC $459.95 
(E) 1200 Anchor high security call back protocol modem 
for data security $249.95 

BABY AT MOTHERBOARDS 
New from our designers, a fully AT compatible baby 
sized AT clone motherboard that will fit into an XT case 
for the smallest possible system, or to upgrade XT to 
AT use. The new small size with the CHIPS & 
Technology chipset uses so Ilttle current that the 150W 
XT power supply will work fine. 
(A) 8Mhz version, 2 XT and 6 AT slost, with the 
AWARD AT bics sets, OK RAM, Takes 1M13 $599.95 
(B) 10Mhz version of the above $699.95 
(C) Low profile hard floppy controller, fits XT case and 
was made for baby AT motherboards $329.95 

CASES AND POWER SUPPLIES 
(A) 8 Slot, flip-top, Side or back sw 
(8) XT looks like AT, flip-top, 
(C) XT slide case, side switch 
(D) AT Slide out or flip-top full sized 
(E) BABY AT Flip-Top, Side switch 
(F) 13", Narrow Footprint 
Baby AT case with power supply, 
for narrow Mac-like shape factor 

(G) 150W XT Power supply 
(H) 150W XT Power supply CSA 
(1)180W XT Power supply 
(J) 200W AT Power supply CSA 
(K) 230W AT Power supply CSA 
(L) Apple Clone power supply 
(M)Extemal hard drive case 

S59.95 
$79.95 
$49.95 
$159.95 
$ 99.95 

$329.95 
$129.95 
$139.95 
$159.95 
$229.95 
$249.95 
49.95 
$ 59.95 

CABLES AND ACCESSORIES 

C) DB25M to DB25F Ext cable 
(D) DB25F to DB25F Ext cable 
(E) Centronics M-M 20 feet long 
(F) Centronics M-F 20 feet long 
(G) Keyboard Ext cable 6 feet long 
(H) Monitor(RGB or TTL) ext cable 6 feet long $19.95 
gn Gray Scale adapter(mono f rom color composit $24.95 
(J) Swivel stand for monitor 12" $14.95 14.'519.95 
(K) Dust cover for XT or AT(specify) $9.95 
(L) Plastic Printer stand 83x11 paper $34.95 13x11 $44.95 
(M) Metal upright stand for AT/XT $39.95 
(N) DX-100 holds 1005.25 diskettes 316.95 
(0) DX-85 holds 85 5.25 diskettes $16.95 
(P) DX60-90, holds 60 3.5" diskettes $19.95 
(0) GENDER CHANGER 0825 M-M $3.95 F-F $3-95 

DB15M-M $3.50 F-F $3.50 
DB9 M-M $2.95 F-F $8$2..9955 

(R) NULL MODEM BOX 
(S) RS232 Breakout all pins box $9.95 
iiff) RS232 LED status box $9.95 

(A) IBM Par Printer cable e. 514.95 10519.95 20%529.95 
B) IBM Serial cable RS232 6'. $14.95 10319.95 20%529.95 

6'..$18.95 10' $24.95 
6'..$18.95 10" $24.95 

$34.95 
$34.95 
$14.95 

FEEWARE* OUR OWN BRAND 
OF PUBLIC DOSIAIN FREE SOFTWARE FOR ALL 

We have collected over 250 diskettes full of great public 
domain software. We get it free, so can you, but you 
have to spend hours and hours on the phone to places 
all over the world gathering these disks. This is what we 
did and we charge a fee for this, hence "FEEWARE" 
The disks are organzied into logical areas of similar 
Interest and you can get a DISCATALOG of all we have 
for only $2.00. Then you can sit back, order and enjoy 
without all !hat time consuming phone time. 

TALOG, 
OVER 250 1T11ES OF 

ARE ON A DISC $2. 
FEEWARE CLUB 
E WARE CLUB. For only $49.95 you can join our 
FEEWARE CLUB. This gets you a new disk each month 
for a year full of the latest and most interesting files we 
have gathered for our feeware business. That's $60.00 
worth of feeware for only $49.95, and no phone 
ordering or other costs associated. At the same time 
you get our catalog update frequently, so you know 
where it's at. 

EEWARE SET UP KIT 
Our "FEEWARE" startup kit consists of 250 Diskettes of 
data of all possible types of public domain software. if 

you had to get it free via the phone lines you would 
have to spend 100's of hours and 1000's oi 5$ in long-
distance charges to get all that we have already 
collected. We sell the library for $799.95. With it you 
can start to sell your own public domain software. 
Blanks cost less than $1.00 and sell at shows etc for 
14.95 or more, depending on your market. And you can 
:hen update for free via phone etc and build up a good 
pusiness in your area. 

RAM CHIPS, EPROMS, PARTS 
256K-150 $4.95 64K-150 51.95 
256K-120 $5.40 64K-120 $2.25 
256K-100 $7.50 64k-100 $3.60 
2716-350 $4.95 2732 $5.95 
2716-250 55.95 2732A $6.95 
2764-450 $5.95 2764-350 $6.50 
2764-250 57.50 2764-200 $8.95 
27128-250 $9.95 27128-200 $12.00 
27256-200 $14.95 27512-200 544.95 
NEC V20-5 $17.95 NEC V20-8 $19.95 

FLOPPY DISKETES 

GOLDSTAR 5.25 SSDD $10.95 DSDD $12.95 

GOLDSTAR 5.25 AT GH DENSITY CSDD $34.95 
GOLDSTAR 3.5 SSDC $34.95 DSDD $44.95 

DRIVES AND CONTROLLERS 

(A) Panasonic JU455A-5 DSDD 360K 
(B) Panasonic JU475 DS4D 1.2M 
(C) Panasonic JU363 DSDD 720K 
(D) Hard drive controller + cables for XT 
(E) 20M Hard drive seag ate 
(F) 20M Kit, Cont+cables+HDD 
(G) 30M Hard drive RLL(20M drive) 
(H) RLL controller + cables 
(I) 30M RLL kit, HDD+cables+contr(20M) 
(J) AT 16 bit hard floppy controller 
(K) RODIME 203E 30M 60Ms HDD 
(L) Seagate 4038 30M 4Orris HOD 
(M) Miniscribe 6053 44M 28Ms HOD 
(N) Miniscribe 6085 72M 28Ms HOD 

$149.95 
$199.95 
$149.95 
$159.95 
$375.00 

$430.00 
$229.95 
$614.95 
$299.95 
$859.95 
$845.95 
$1125.95 
$1399.95 

OUSIE MOUSIE WHO'S GOT THE 

MOUSIE!!! 

r‘ 

LOGITECH that's who. They know more about mice than 
the cat's "Prey research Institute. Big ones, small ones and 
so on. As a result their mice work the best of all. They have 
fine resolution, nice feel, and fully Miicrosoft compatible 
software. They are the mice of choice. And now they come 
bundled with great new software at great new pnces. 
(A) C7, or serial mouse $124.95 
(13) BUS mouse, does not use senal port $169.95 
(C) LOGICAD bundled with AB above. add $ 79.95 
(D) LOGIPAINT bundled with AB above.add $ 19.95 
(E) LOG PUBLISH. Desk top pub with AB, add $89.95 
(F) MOUSE systems mouse $224.95 
(G) ZENIX economy mouse $ 89.95 

3.5" DRIVE CASES 8t 
Assorted accessories for DOS3.2 
The new DOS 3.2 required tor the 3.5" nves is now in 
stock, more and more program are coming in 3.5" 
format and the great space saving found with this new 
disk are becoming more and more popular. For the 
older system with 5.25" drives we have the following: 

(A) Internal mounting bracket for 3.5" drives. Has front 

plate to mate with the cutout, and 

fits a 5.25" drive opening  $14.95 

(B) Power Cable. wide 4 pin to narrow 4 pin $1.49 
(C) Data Cable with 1 34p card edge & 2 34p $12.95 
ID) Data Cable with 3 34p F IDC $12.95 
(E) Special drive controller, this has connectors 

for 4 internal drives, 2 of which can be 5.25 and 
2 can be 3.5" A special deal $69.95 

(F) External 3.5" drive case, no power supply $14.95 
(G) external 3.5" drive case with power supply $39.95 
(H) Extema15.25" drive case no power supply $14.95 
(I) External 5.25" drive case with power supply $44.95 
(J) External 5.25" case, for 2 drives, no power $19.95 
(K) External 5.25" case for 2 drives with power $59.95 
(L) Power cable for external case to XT host $12.95 
(M) Data cable for external drives to XT host $19.95 

IBM COMPATIBLE KEYBOARDS 

(A) 5060 AT/XT Autoswitch, nice unit 
(B) 5061 AT/XT ", FIT101 clone 
(C) 5060 AT/XT Click Autoswitch 
(D) RT101, Real Keytronlcs AT/XT 

$129.95 
$149.95 
$149.95 
$169.95 

Circle Nu. 36 on Reader Service Card 



Product Review 
Mitsubishi HS-C2OU Video Camera 

By Timothy B. Palmer-Benson 

There is no 
getting away 

from it, and 
and Mitsubishi 
readily admits it, 
the HS-C2OU VHS-C is the spittin' 
image of the JVC GR-C7, the VHS-C 
camcorder that's giving plenty of com-
petition to the 8mm camp ever since it 
was introduced about this time last year. 
There are some minor differences be-
tween the two, but they are more in what 
you get with one package and what you 
get with another. The HS-C2OU weighs 
only 2.21bs and its size is only 7 by 5 by 9 
(HxWxD) inches. 

In case you're unfamiliar with the 
VHS-C format, it's a system that offers 
regular VHS SP (Standard Play) and 
(EP Extended Play) in a small cassette 
tape a little bigger than an American 
style cigarette pack. The tape has the 
regular 1/2 inch width and will play back 
in a regular VHS VCR when placed in a 
special cassette housing. Maximum 
playing time is 20 minutes at SP and 60 
minutes at EP. The special cassette 
housing along with a whole host of other 
bits and pieces comes as a package with 
54 

the Mitsubishi. For instance, you get the 
VHS C cassette adapter so you can play 
tapes made by this camcorder in a 
regular VHS machine, and you get a 
whole set of video and audio patch cords 
and straps, a charger and one recharge-
able battery. You also get a Samsonite-
style carrying case to put everything in 
and it's all available for the suggested 
retail price of $2499.95. 

CCD 
The camcorder uses a half-inch CCD 
(charged coupled device) instead of a 
picture tube and high density chip-
mounting technology in multi-layered 
circuit boards. The CCD image sensor 
not only contributes to reduction in cam-
corder size and weight, but also 
eliminates colour smearing during pans 
and the burn-in that can occur with con-
ventional tubes. The system is more 
durable with a greater resistance to 
shock and vibration. An average 

amount 
of light 
is re-
quired 
for the 
CCD 

element. Mitsubishi's specifications list 
minimum light level as being 15 lux, 
which is slightly more than the light 
given off by a candle. Still, even under 
bright room lighting you may get a warn-
ing of insufficient light. 

The camcorder has a tiny, high 
resolution electronic viewfinder about 
the size of a rifle bolt that can be rotated 
360 degrees and tilted 90 degrees. Its 500 
line resolution CRT inside gives a 
readout on various functions while the 
camera is operation. For example, a 
small bar in the upper right corner of the 
screen shows when the unit is in the 
pause or standby mode. The word 
"light" blinks on and off when the 
amount of light is insufficient and 
there's a blinking square to warn about 
low contrast. 

Other features of the HS-C2OU in-
clude Quick Review, Passage Image 
Sensing, Automatic Fading and of 

Electronics & Technology Today September 1987 



Mitsubishi HS-C2OU Video Camera 

course, HQ circuitry. Quick Review lets 
you review the last couple of seconds of a 
recording and then puts the camera into 
record/pause ready for the next shot. 
Phase Image Sensing is a departure 
from the normal infrared and ultrasonic 
auto focusing methods used by other 
manufacturers; a focus sensor made up 
of 24 micro-lenses and 48 CCDs con-
verts light entering the sensor window 
next to the lens into a voltage which is 
analyzed by a microcomputer. The com-
puter then determines the best setting 
for the sharpest focus. This system is 
designed to get around the problem that 
most other automatic focusing methods 
run into when they are pointed at a 
reflective surface. There are only a 
couple of instances in which the system 
can be fooled, such as shooting through 
a wire mesh fence or in low light levels, 
but it does work in a lot of situations 
where competing camcorders fail. An 
example of this is the accurate focusing 
on tree leaves or on a flower bed. 

The unit has a 9-54 mm power zoom 
lens with a maximum aperture of f1.6. It 
has auto iris control and a macro po 
tion allowing one to get up really 
close to a subject. Naturally, the 
lens can be controlled with 
the zoom ring or with the 
telephoto and wide angle 
controls. The iris control ad-
justs automatically to the 
proper opening after one has 
pushed a button for either in-
candescent light or daylight. 
When there is excessive light 
behind the subject, a Back-
light Compensation Control 
(BLC) automatically adjusts 
the iris for correct exposure 
of a subject in the foreground. 

A Tryout 
In use the Mitsubishi performed 
much as expected. The camera is 
well balanced and easy to use. As 
far as ergonomics go, the camcorder is a 
winner. The grip for one's palm is 
curved so that it matches the contour of 
the hand, making the camera feel 
natural and secure. The controls for 
zooming are positioned on the side of 
the lens assembly body - at the tips of 
one's fingers - and the start/stop trigger 
is set beside the thumb rest for ease of 
control. Because of the CCD, there is 
virtually no picture smearing, but under 
bright sunlight, the camera provided a 
somewhat grainy picture with slight 

ghosting around the edges of objects 
(Could this be a sign of inadequate 
bandwidth?) Colour was a little less 
vibrant than what I like and was quite 
noticeable with something like a red 
rose but then, red is just about the most 
difficult colour for any television system 
to reproduce. Back on the plus side, the 
unit's zoom and focusing motors are vir-
tually inaudible and the microphone is 
somewhat less susceptible to wind 
noise. By the way, the microphone is 
detachable - it pulls out as a complete 
unit with two mini plugs at its end so that 
you can use a better quality microphone 
if you wish. The camcorder's audio per-
formance was adequate with amplitude 
response being within plus or minus 5 
dB from 100Hz to 10kHz. There was 
some distinct waver-
ing of a 11cHz sine 
wave which I 
recorded through th 
microphone input. If 
low wow and 
flutter in the 

audio 
is a 
primary 

consideration in your camcorder pur-
chase you may wish to consider the fre-
quency modulation system used by the 
8mm format. 

Indoors, the camera provided 
reasonable contrast and reasonable 
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colour under average home lighting con-
ditions. Perhaps not surprisingly, the 
unit provided its best performance 
when I played a recorded tape back 
through the camera and into my video 
system rather than playing the recorded 
tape back with a VCR. Except for a faint 
whirring, the VTR operates so quietly 
that one wonders if it is really in record 
mode. Not wishing to trust the record in-
dicator in the viewfinder, I found myself 
twisting my head around to look through 
the window of the VTR just to satisfy 
myself that the tape was actually 
moving! I did experience a little bit of 
difficulty later on with the VHS C cas-
sette adapter. It is supposed to stretch 
the VHS tape out to a normal VHS cas-
sette length once you put the VHS C cas-
sette into the larger cassette, but it 

would not do it automatically. I 
had to do it manually instead of 
elying on a 1.5 volt battery that is 
contained within the adapter. It 
took me a while to notice that 

he battery's terminals were covered 
th a thin and almost invisible layer 

of cellophane. No wonder the 
automatic loading mechanism 
wouldn't work! 

Battery Power 
I got about 45 minutes use out of 
the Mitsubishi before it needed 
its battery recharging and this 
was with all its automatic fea-
tures going full blast! By the 
way, Mitsubishi's 9.5 volt bat-
tery pack is unusual in that 
there is a slide switch built into 
the side of the pack. When the 
switch is off, the charging cradle 
charges the battery up and then 
automatically disconnects itself 
but, with the switch on, the bat-
tery continues to get a trickle 
charge and the battery charging 
indicator stays on. 

The high degree of automa-
tion in this camera (you don't even 

have to adjust the white balance level) 
makes it a piece of equipment that 
anybody in the family can learn to use 
with just a few minutes of instruction. 
One simply points and shoots in most 
situations. If this is the kind of shooting 
you'll be doing, then this camcorder will 
serve your purpose. 

Timothy Palmer-Benson is a 
freelance writer from Ariss, Ontario, who 
specializes in technical subjects.10 
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SPARTAN 
64K 

OMPUTER 
, 

Converts your Commodore 64 to run most 
Apple Type Hardware and Software 

The Spartan also can be used by adding any 
Apple type keyboard. 
*CPU C rd *Manual 

"Also" 
Osbourne Motherboard 64K 

$20.00 

Active Surplu Electronics 
347 Queen St. W., Toronto, Ontario M5V 2A4 Tel: (416) 593-0967 

Tested and working. All sales final. 7% Ontario sales tax, Visa MasterCard, Certified Cheque. Shipping & Freight extra. 

c,, 
fli 

-,otherbo-"; 64 

s35.00 a d 

Minimum Mail Order $35.00 
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Flight Simulators for Micros Continued from page 27 

I'm informed that "Crash is not a word 
pilots ever use" - whenever you "auger 
in", Chuck's digitized features will ap-
pear on the screen, together with some 
sort of pithy remark about how you've 
just dug a hole halfway to China. 

As Tony Curtis said in "Some Like 
it Hot" - "Nobody talks like that." 

However, you can ignore all this 
macho rubbish and enjoy the program 
for itself. One thing you can't ignore, 
though, is the program's scheme of copy 
protection. (We tried to make a backup 
using a moderately recent version of 
Quaid's CopyWrite. It didn't just fail; it 
hung the computer.) Before running the 
simulator you run the install program, 
which makes a working copy. On dual 
floppies this takes about twenty 
minutes. A hard disk or RAMdisk is 
highly recommended, but be sure to 
have a 640 kilobyte machine if you want 
to go the latter route; 256K will do for 
floppies or a hard disk. The original 
"key" diskette has to remain in drive A 
during startup (the program looks for 
the key code from the disk in drive A) 
but a RAMdisk gives the fastest 

program response. Apparently an un-
protected disk is available from 
Electronic Arts. Just send them a signed 
card attesting that you won't pass the 
software around, plus another ten 
bucks, and you're all set. 

This arrangement seems fair 
enough, all told. Chuck Yeager's Ad-
vanced Flight Simulator is worth the 
trouble. It may not be the most accurate 
simulation available, but it very probab-
ly is the most entertaining. 

Frank Lenk is theAssistant Editor of 
Computing Now! Magazine. • 

AMAZING 
SCIENTIFIC & ELECTRONIC 

PRODUCTS 
PLANS-Budd Yourself-AU Parts Available In Stock 
• LC7-8URNING CUTTING CO, LASER   20.00 
• RUM-PORTABLE LASER RAY PISTOL  20.00 
• TCCI-3 SEPARATE TESLA COIL 
PLANS TO 1.5 MEV   20.03 
• 1061-10N RAY GUN  10.00 
• GRM -GRAVITY GENERATOR  10.CO 
• EML1-ELECTRO MAGNET COIL GUN/LAUNCHER  5.03 

KITS 
• MFT1K-FM VOICE TRANSMITTER 3 MI RANGE  49.50 
• VWPM5K-TELEPHONE TRANSMITTER 3 MI RANGE  39.50 
• BTC3K-250,00 VOLT 1014' SPARK TESLA COIL  199.50 
• IHC2K-SIMULATE0 MULTICOLOR LASER  39.50 
• BLS1K-100,000 WATT BLASTER DEFENSE DEVICE   69.50 
• ITIA1K-100,000 VOLT 20' AFFECTIVE 
RANGE INTIMIDATOR  69.50 
• PSPIK-TIME VARIANT SHOCK WAVE PISTOL  59.50 
• P1G1K-SPECTACULAR PLASMA 
TORNADO GENERATOR  139.50 
• enfir SEE IN DARK KIT  169.50 

ASSEMBLED 
• P0799-MULTICOLORED VARIABLE 
MODE PLASMA GLOBE "7"  
• BTC10-50,000 VOLT-WORLDS SMALLEST 
TESLA COIL  44.50 
• LGU40-1MW lieNe VISIBLE RED LASER GUN  29950 
• TAT20 AUTO TELEPHONE RECORDING DEVICE   24.50 
• GPV10-SEE IN TOTAL DARKNESS IR VIEWER  29950 
• LISTIO-SNOOPER PHONE INFINITY TRANSMITTER  169.50 
• IP070-INVISIBLE PAIN FIELD GENERATOR-
MULTI MODE  6950 

• CATALOG CONTAINING DESCRIPTIONS OF ABOVE PLUS 
HUNDREDS MORE AVAILABLE FOR 81.00 OR INCLUDED FREE 
WITH ALL ABOVE ORDERS. 

PLEASE INCLUDE $3.00 PH ON ALL KITS AND PRODUCTS 
PLANS ARE POSTAGE PAID. SEND CHECK, MO. VISA. MC IN 
US FUNDS. 

INFORMATION UNUMITED 
P.O. BOX 716, DEPT. ET APAHERST, NH 03031 

425 00 
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0 
WE KNOW COMPUTERS 

12MHz GTS-286 
• True 16 bits 80286 microprocessor 

• Fast clock speed of 10MHz or 12MH 

• 8 KBytes of high speed zero wait state 
cache memory 

• Support for 80287 running at 5 or 10 MHz 

• Hardware switchable - 8088 remaining in 
system for full compatibility 

• Automatic cache-disable during self-test for 
compatibility with most BIOSes 

• Asynchronous timing ensuring compatibility 
with 8 and 10MHz turbo XT motherboards 

• Low power CMOS VLSI design 

• No software required , 

• Compatible with EMS, EGA, Networking 
systems and etc. 

= 
= E =-= E = = = = = = 

ere- = = 

The GTS-286 is an accelerator card used to increase the horsepower of 
an IBM XT or compatible computer system, making it run even faster 
than an IBM AT!. 

PREFORMANCE REPORT: 

IBM 
4.77MHz XT 

IBM 
6MHz AT 

12MHz (iTS-286 12MHz CTS-286 
w/4.77MHz XT w/8MHz 

Turbo XT 

JUMP 
ARITHMETIC 
Conditional Jump 
Memory Access 
SI 

In every case, the numbers indicate how many times faster the test above is performed 

than on a regular IBM PC. 

1.0 
1.0 
1.0 
1.0 
1.0 

1.79 
6.95 
1.84 
1.84 
5.5 

4.01 
12.15 
4.23 
1.76 
8.2 

4.40 
14.10 
4.61 
2.38 
11.5 

If your computer is wasting too much of your valuable 
time, you can have two solutions now: 

I) You can discard your old PC, XT or compatible 
computers and buy a new AT system. It will 
cost you $3000 to $4000 and probably all the 
compatibility problems with your present soft-
ware and hardware. OR 

2) You can use our GIS-286 Accelerator Card, just 
plug it into your computer system and you are 
all set to go. Moreover it can save you more 
time and money than solution I. 

GTS Technologies 

For only $699, you can convert 
your computer to a 
12MHz 80286 XT; or 

$599 to a 10MHz version 
We are so confident on our 
products that we offer you 
30 Days No Risk Money 

Back Guarantee 

I Year Warrant on parts and labour. 

505 Hood Road, Unit 10, Markham, Ontario, Canada L3R 5V6 
Tel: (416) 479-9300 Fax (416) 479-9303 
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Personal Computers 
In The UK 

Since their inception nearly ten years 
ago, personal computers have found 

their way into every type of business, 
scientific and technical environment. 
Theyhave so captured the imagination of 
the general public in Britain, for ex-
ample, that it is a rare shopping mall in 
that country that does not now have a well 
patronized computer store. The per-
sonal computer market is estimated to be 
worth many thousands of millions of 
pounds in unit sales 
per year. 

It is interesting 
that both adults and 
children there who 
started off with simple 
computer games 
linked to television 
sets are now demand-
ing much more sophis-
ticated systems, in-
cluding modems ena-
bling them to network, 
via the telephone, with 
other computers and 
exchange information 
over long distance. 

In the United 
Kingdom, system 
users (system meaning hardware and 
software together) are rather spoiled 
for choice. This may sound like an envi-
able position to be in, but it is also a dif-
ficult one if the buyer is not certain of his 
needs, or indeed, what he is getting for 
his money. 

A look at the computer 
boom in the UK, both in 
homes and business. 

By Tony Dutton 

At Home and School 
To the uninitiated, all personal com-
puters look alike. There is a screen like 
that of a television, a keyboard similar to 
a typewriter, and a printer, again similar 
to a typewriter but without a keyboard. 
Home computer system enthusiasts 
rarely need the same facilities as even a 

small company, often using their sys-
tems for experimenting with their own 
programs. 

A personal computer that is 
popular with both home and profes-
sional users, including schools and re-
search establishments, is the BBC 
microcomputer. It was launched in 1981 
as a key feature of the British Govern-
ment's Computer Literacy project. 
Seven out of every ten micros bought for 

United Kingdom 
schools and five out of 
ten used for medical 
applications are BBC 
micros. 

In homes and fac-
tories, offices and 
laboratories, the sys-
tem's user friendliness 
and ability to solve 
problems has made it 
popular enough to en-
courage the launching 
of the new BBC 
Master model. 

The Master series 
provides the latest ver-
sion of BBC BASIC, 
the easy-to-use com-

puter language for those wishing to 
create their own programs. BASIC is an 
acronym for Beginner's All-purpose 
Symbolic Instruction Code. 

Practical Uses 
Micro and minicomputers, particularly 
those offering graphics facilities, are 
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Personal Computers In The UK 

now as much the tools of those in in-
dustry as screwdrivers or wrenches. 
Another popular system is the Acorn 
M19 16-bit personal computer. 
Designed as a low cost but powerful 
model, the M19 is compact in size. 

It runs on an extensive range of 
popular MS-DOS programs and can be 
used either as an intelligent workstation 
on a local network, or as a single user 
personal computer. 

In the micro/mini sector two strong 
international contenders from the 
United Kingdom are British Olivetti 
and Amstrad Consumer Electronics 
PLC. According to one of the biggest 
suppliers of Olivetti equipment, 
Raindrop Data Systems Ltd of London, 
Olivetti computers command a certain 
European loyalty because of their 
European origins. 

One of the company's more power-
ful minicomputers is the Olivetti M28R 
which can serve eight to 12 people and 
offers one of the largest range of disk 
capacities on the market, from 30 to 140 
Mbytes. The largest model in the range, 

the 140 Mbyte M28R- 140, gives an ac-
cess time of 28 Ms and is designed for 
special applications which require a 
large amount of capacity. 

A major development in the market 
is the Amstrad range of word processors 
and computers. Amstrad Consumer 
Electronics PLC, which entered the 
computer market with a home machine 
in July 1984, now has a significant share 
of United Kingdom sales and a 35% 
share of the markets in Europe, 
Australia and New Zealand. Its PCW 
8256 word processing machine, 
launched in the autumn of 1985, has 
been an international success. 

New Range 
Recently, Amstrad unveiled its 1512 
range of IBM compatible computers. 
There are four models, each with either 
a monochrome or colour monitor: 
single drive, double drive, hard disk 
drive with 10 Mbytes, and hard disk 
drive with 20 Mbytes. 

The PC 1512 range comes complete 
with a bundle of useful software com-

prising Digital Research's GEM 
Graphics Environment Manager, a 
built-in mouse (indicator) pointing sys-
tem as well as Desktop, GEM PAINT 
and GEM BASIC software. 

To ensure that the PC 1512 package 
is as comprehensive as possible, 
Amstrad has added three hardware ex-
pansion slots so that the user can inter-
face with IBM and compatible modems, 
networks and extra printer ports as well 
as many other hardware applications. II 

What would you like to be 
when you grow up? 

THE NEW 65/9028 
ANSI VIDEO TERMINAL 

* FROM LINGER ENTERPRISES 
A second generation, low cost, high 
sized, single board for making your 
Terminal. This highly versatile board 
stand alone video terminal, or without 
video console. VT100, VT52 Compatible. 
FEATURES: 
* Uses the new CRT9128 Video Con-

troller driven by a 6502A CPU 
* On-Screen Non-Volatile Configuration 
* 10 Terminal Modes: ANSI, H19, 

ADM-5, WYSE 50, TVI-920, KT-7, 

HAZ-1500, ADDS 60, QUME-101, and 
Datapoint 8200 

* Supports IBM PC/XT, and Parallel 
ASCII Keyboards  

* Supports standard 15.75 kHz (Horiz.) • timele:. 
* Composite or Split Video (50/60 Hz) 
* 25 X 80 Format with Non-Scrolling 

User Row 
* Jump or Smooth Scroll 
* RS-232 at 16 Baud Rates from 50 to 

19,200 $ 7995 
* On Board Printer Pod 
* Wide and Thin Line Graphics 
* Normal and Reverse Screen Attributes 
* Cumulative Character Attributes: De-Inten, 

Reverse, Underline and Blank 
* 10 Programmable Function Keys and 

Answerback message 
* 5 X 8 Character Matrix or 7 X 9 for 

IBM Monitors 
* Mini Size: 6.5 X 5 Inches 

* Low Power: 5VDC @ .7A, ± 12VDC 
@ 20mA. 

VT 
BOARD! 

* 
performance, mini 
own RS232 Video 
can be used as a 
a keyboard, as a 

MICRO SIZE! 

, 

, • 

lime *L e  ---,-- .4— 
gigge •••••• 

f 

i 4244' /2 

FULL KIT 
w/100 Page Manual 
ADD $40 FOR A&T 

OPTIONAL EPROM FOR 
PC/XT STYLE SERIAL 

KEYBOARD: $15 

SOURCE DISKETTE: 
PC/XT FORMAT 
51/4 IN. $15 

Digital Research Computers 
P.O. BOX 381450 • DUNCANVILLE, TX 75138 • (214) 225-2309 

Call or write for a free catalog on Z-80 or 6809 Single Board 

Computers, SS-50 Boards, and other S-100 products. 

TERMS: Add 83.00 postage. We pay balance. Orders under $15 add 754 handling. No 
C.O.D. We accept Visa and MasterCard. TTTTT Res. add 8-1/4% Tax. Foreign orders 
(except Canada) add 20% P & H. Orders over $50 add 854 for Insurance. 
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Introducing the New 
3132 Dual Trace 20M Hz Oscilloscope 

DC Source Outlets 

• 2mV/div calibrated sensitivity 
on both channels 

• DC-20MHz Bandwidth 
• X-Y operation 
• Algebraic addition and 
subtraction 
• 5" CRT 
• 4Ons/div to 0.2s/div timebase 
• 14 trigger functions 
• Triggering to 40MHz 
• Z modulation 
• 10 x 8 div display 

PLUS 

• Component Comparator 
• DC source outputs 

Designed as the cost effective answer for development and service 
application, the 3132 introduces two new features for a Dual Trace 
Oscilloscope: a Component Comparator for the in or out of circuit 
checking of active and passive components, plus a Regulated Triple 
Output DC Source. 

REGULATED D.C. SOURCE: 

Triple output dc source available on 2mm sockets mounted on the 
front panel. 
+ 5V output: -ve grounded, 1A max. Regulation -± 1%. 
+ 12V and - 12V Dual Source: 
Common terminal floating, 200MA max. on each outlet. Regulation 
-± 1%. 
+ 24V or - 24V output possible by grounding appropriate terminal. 
Protection: Thermal shutdown in case of overload or short circuit. 

H.W. COWAN CANADA LTD. 
99 Coons Rd., P.O. Box 268, Richmond Hill, Ontario L4C 4Y2 

Telephone: (416) 773-4331 Telex: 06-986678 
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Computer Dealers! 
Sell the monthly magazine the leaders follow. 

Add Computing Now! to your magazine display, and let your 
serious customers know they're with a leader. Computing Now! 

brings the first word to micro influentials every month. To start 
selling Computing Now! (at a very profitable rate) call 

(416) 445-5600. Ask for Sharon Cemecca. 

Next Month in the new 

Electronics 62 

lechnology Today  
Canada's Magazine for High-tech Discovery 

All About 
Microlasers 
These tiny units are 
replacing gas dis-
charge lasers for 
projection TV, film 
scanners, printers and 
more. Here's how they 
work. 

Futuristics: What Will Cars 
Be Like in 1997? Build A Simple Soldering 

Station 
An easy and useful project for begin-
ners and pros alike. Control your 
iron's temperature for under $20. 

We interview industry experts and col-
lect opinions onwhat you'll be driving 
in ten years time. 

How It Works: Dissecting 
the Lamp Dimmer 
How to make it work better; how to 
modify it to control fans and small 
power tools. 

For Subscriptions and advertising, call (416) 445-5600. 
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980 Alness St., Unit 7 
Downsview, Ontario 
M3J 2S2 

Instruments 

RCS 
ELECTRON ICS 

LIMITED 

ILIUM OVER CALIBRATOR , 

4:11WHzoli 0.2V 2V e 
SAN 

Tel: (416) 661-5585 
Telex: 065-28169 
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Continued from page 18 The True Feeling of Flight 

system, such as the mechanical feed-
back applied to the steering wheel by a 
servomotor; perhaps its force was out of 
proportion to the visual feedback from 
the wide screen. 

The most surprising thing about the 
car simulator was the apparent motion 
that pushed and pulled you from side to 
side as you went around curves. Despite 
the fact that you were sitting in an ordi-
nary seat fastened to the floor, the large 
high-res display and the steering feed-
back convinced you that there actually 
was centrifugal force. 

But criticisms of motion simulation 
in trainers are few and far between, with 
all flight simulators being fitted with mo-
tion bases. The research done at in-
stitutes like UTIAS have made them just 
about perfect. 

Someone should buy a flight 
simulator, put it in an arcade, and rent 
time on it. It'd be the world's best video 

game, and at several million dollars the 
most expensive, but we'd be steady cus-
tomers. 

Ed Zapktal is theAssistaizt Editor of 
Electronics and Technology Today. 
Photos byBill Markwick. 

When Accuracy Counts... You Can Count On Us... Since 1977 

Model 2300 
Digital L/C Meter 

'221 78 
FST Included 

BPUNELLE 

THE BRUNELLE 

Commander 

The Digital L/C Meter you've been 
waiting for.., at the price you've been 
hoping for! 

Featuring 
• Input overload protected 
• LSI circuitry for high reliability and 

durability 
• 3-1/2 digit LCD display for long 

battery life 
• 5 inductance ranges - 2mH to 20H 
• 6 capacitance ranges - 2nF to 200uF 
• 1 year part/labor warranty 
• Power Requirement: 9V battery 
• Battery Life: Up to 200 hours typical 

with Alkaline. 
• Accessories Supplied: Test Lead (1) 

spare fuse (1), instruction manual 
(1) 9V Battery. 

Model 600 
Video Head Tester 

• Quality + Price + Service 

Brunelle Instruments Inc. 
73-6th Range South 

The Video Head Tester you've been 
waiting for.., at the price you've been 
hoping for. 

Featuring: 

• Fast testing of VCR heads. 
• Three ranges to cover all VCR Heads, 

Bridge measuring system. 
• Frequency range 1 Mhz. 
• Battery operated (9v) 
• Rugged and lightweight. 
• 600B 'beta' 600V 'vhs' 
• Comes complete with test leads 

battery, carrying case and 1 year 
warranty. 

89950 

FST Included 

= BRUNELLE 
Available from Distributors Coast to Coast 
contact us for the nearest to you. 

Circle No. 23 on Reader Service Card 
St- Elie. D'orford, Quebec, JOB 2S0 
Tel: 1-819-569-1408 Telex: 05-836266 CALL COLLECT: 1-819-569-1408 
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TEST OUR VALUE 
AND SELECTION 
3240 Shirt-pocket-size Digital Multimeter 
• automatic range selection • DC voltages from 
200mV to 500V • resistance from 200 I to 20 M fi 

$59.00 

3218 31/2 Digit LCD Pencil Digital Multimeter 
• data hold • full auto ranging • 200 mV DC range 
to 500 volts • 1 ms response $99.00 

3230 41/2 Digit Multimeter 
• (20000 count) resolution • 10pVresolution for 
both DC/AC voltage measurements • true rms 
response • 10A DC/AC measurement $867.00 

3231 31/2 Digit LCD Portable Digital Multimeter 
• maximum display value of 3199 • 18mm high 
characters • measures low power ohms and 
frequency • auto power-off function for long battery 
life $328.00 

3232 Bench Type Digital 31/2 Digit Multimeter 
• 3200 count in display • measures voltage, current, 
resistance, continuity, plus low power ohms for in-
circuit tests • can be used as frequency counter 
• provides BCD output terminal to a printer to store 
data permanently $639.00 

3210 31/2 Digit LCD Multimeter 
• slim line • 14 mm thick • manual and auto 
ranging • AC/DC volts to 600 $239.00 

3200-50 31/2 Digit LCD Multimeter 
• display hold function • manual and auto ranging 
• drop-proof design • safety terminals & safety 
leads • resolution to 10nA • 600V protection on 
resistance range $249.00 

3216 31/2 Digit LCD Digital Multimeter 
• hi-current measurements up to 10A both DC & 
AC • manual and auto ranging • simple to use 

$139.00 

NOW OFFERING THE CONVENIENCE OF VISA 
OMB 
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ELECTRONICS 
310 Judson St., Unit 19 
Toronto, Ontario M8Z 5T6 
Tel: (416) 252-5094 
Telex: 06-984874 
Fax: (416) 252-3031 
From Nfld. to Sask., 1-800-268-2281 

Available at electronic distributors coast to coast or RCC Electronics 
• All prices include EST. 
• PST. extra if applicable 
• Shipping and handling extra 

($5.00 for shipping and handling) 

Visa • Money Order • Certified Cheque 
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Better resolution and accuracy 
can change the whole picture. 

Clear up the uncertainty in your 
test measurements with these three 
versatile Fluke multimeters. 

When you need performance that leaves 
no room for doubt, focus on the Fluke 25, 
27 and 37 Analog/Digital Multimeters. 
With their patented AID converters, they 
deliver DC volts accuracy within 0.1%. An 
easy-to-view display also provides a full 
4 digits of resolution for readings up to 
3200 counts. 

Fully sealed, drop proof cases protect 
the handheld Fluke 25 and 27 from abuse 
on the job site. The unique design of the 
Fluke 37 is well suited for benchtop and 
portable use, and includes a convenient 
storage compartment for test leads and 
small accessories. 

The circuitry in each model is shielded 

to eliminate interference — even near 
motors, radar, or other transmitters. And 
thirty-six components are dedicated to 
high-energy overload protection, for you 
and the meter. 

All three instruments offer simplicity of 
operation. 

Plus, the auto-polarity digital readout 
and analog bar graph give you two ways 
to look at the signal. 

Next time you make a measurement, 
think about what you're missing. Then call 
your local Fluke representative and ask 
about the Fluke 25, 27 and 37. You'll get 
the picture. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS 

Circle No. 44 on Reader Service Card 4_Allan Crawford Associates Ltd. 
Toronto 416-890-2010 Montreal 514-747-7878 Ottawa 613-596-9300 

Calgary 403-295-0822 Vancouver 604-988-2195 

Fluke 25, 27, & 37 
01% basic dc accuracy 
Analog/Digital Display 
Wits, ohms, amps, diode test 
0.1 pA to 10A, all fused 
30 kit ac banchvidth 
100 ILV to 1000V ac and dc 
Touch Hold'  function 
Retative tditlerence) mode and MIN/MAX recording mode (27 & 37) 
Integral handle, storage compartment (37) 
Two-year warranty 

FLUKE 


