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INFORMATION

Correction

Gulp. Those of you reading Steve Rimmer’s
guide to the C programming language last
month may have thought that huge amounts
of text were missing. In fact, the order of
two of the pages was inadvertently switched
during the printing, To read it in the correct
order, the pages would go 16-17-19-18-20.

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-
cpeted 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: We cannot answer
tclephone queries.

Written queries must be accompanied by a
stamped, self-addressed envelope, relate to
recent articles and must not involve the staff in
any research.

PéB SUPPLIERS: We do not supply printed
circuits or kits, and we do not keep track of
availability. However, PCBs for projects are
availble from the following mail order sources:
B-C-D Electronics, PO Box 6326, Stn. F.,
Hamilton, Ontario L9C 6L.9.

K.S.K. Associates, PO Box 266, Milton,
Ontario LIT 4N9.

Spectrum Electronics, 14 Knightswood
Crescent, Brantford, Ontario N3R 7E6.

Weather Satellite Sources

In answer to the unusually heavy response
to the weather satellite photo article in last
month’s issue, we would like to add the fol-
lowing information. The author can be con-
tacted for further information: Hank
Brandli, 3165 Sharon Drive, Melbourne,
Florida 32904-9533, (407) 724-5599. The
low-noise preamp mentioned, the Van-
guard 102-W, is available from Vanguard
Labs, 196-23 Jamica Avenue, Hollis, NY
11412, (718) 468-2720. PC hardware and
software information is available from Jim
MacLean, 2112 S. Parsons Avenue, Mel-
bourne, Florida 32901, (407) 727-3646.

Undersea Fibre Optics

AT&T has deployed TAT-8, the world’s
first undersea fibre optic cable. Stretching
3,148 miles from New Jersey to a branching
repeater on Europe’s continental shelf, the
cable has the capacity to handle 40,000
simultaneous phone calls over its fur fibres
(with two more fibres in reserve for
reliability). 109 repeaters along the cable
regenerate the digital audio, which is car-
ried by a pulse train of infrared laser light at
2956 megabits per second. The repeaters
are powered from a 5,000 volt DC feed.

The first undersea cable was laid in
1856, though it failed after a few weeks ser-
vice. Another telegraph cable was success-
fully laid between Ireland and New-
foundland in 1866. When it came to
telephone service, though, the use of
shortwave radio dominated until the 1950s.
The development of the repeater made the
analog long-distance cable possible, and in
1956 AT&T laid TAT-1, carrying 36 simul-
tancous calls between Scotland and New-
foundland.

TAT-9 will be in service in 1991, carry-
ing 80,000 calls. A unique undersea branch-
ing multiplexer will allow the cable to come
ashore at five different points in the US,
Canada, the UK, France and Spain.

Soldering Equipment

Antex of England has appointed Cobra
Sales of Downsview as the exclusive im-
porter of their precision soldering irons,
soldering stations, stands, etc. Their TCS
soldering pencil, for instance, has a built-in
temperature control (200-450°C) and a
S0W element. Various tips are available,
including IC tips that melt up to 16 pins
simultaneously. Especially interesting is a
soldering gun with jaws like a large pair of
crimping pliers, used to solder plumbing
pipe where a flame is not possible.

Circle No. 2 on Reader Service Card
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IF YOU WANT TO LEARN
PC SERVICING, YOU
MUST GET INTO A

MICROCOMPUTER!

Learn PC Servicing By Building Your Own
(PC-XT Turbo) Desk-Top Computer!
NTS “Home-Study” 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 programme includes a wide
variety of tests and projects
you perform as you build your
own PC-XT-Turbo, circuit board
by circuit board unit by unit.

Hands-On Training With Your
(100% IBM Compatible) PC-XT
Turbo Puts You At The Leading
Edge of Technology!

This remarkable desk-top Micro-
computer is the most powerful and
versatile ever offered in any home
study course .... and it's yours to

keep. PHONE FOR FREE

COLOUR CATALOGUE
842-8383

* IBM is a Registered Trademark of
1BM Corporation.

* All Diploma Programmes 100%
tax deductibte.

* Monthly payment Plan available.

Advanced features of this PC-XT Turbo include:

* 8088 microprocessor for IBM compatibility » 640K Ram for high speed JRESI0 R RO i
performance ¢ 8 expansion slots 135 watt power supply National Technical Schools
».Dual 360K double density floppy disk drives ¢ Colour graphics/printer adapter card 517 Bohemia Cres, Oakville, Ontario
e Operating system included: MS-DOS with GW Basic * 4.77 MHz - 8MHz "“Turbo”. L6J 2K7 (416) 842-8383

School Head Office: 456 W. Martin Luther King Jr. Bivd., Los Angeles, CA 90037
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y April 20, 21, 22, 23, 1989
m . Toronto International Centre
US Robotics

. Atari
* Electronic Arts

XX

D Epson
« Miniscribe

e Nintendo
¢ Micropro
¢ AST Research

THE MICRO COMPUTER
SHOW FOR EVERYONE

« SHOW AND SALE

« FREE SEMINARS

« HUNDREDS OF COMPUTERS

« FREE PARKING

« THOUSANDS OF SOFTWARE
TITLES

* 1988 Computer Expo brand names. List may vary for 1989.

WIN A NEC LAPTOP COMPUTER

For information contact:

The Hunter Growp inc

204 Richmond Street West, Suite 410 SPON
Toronto, Ontario, Canada MSV 1V6 SORED BY
(416) 595-5006  Fax: (416) 595-5093 NEC
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FOR YOUR INFORMATION oo

Unix Study

The Unix operating system is rarely heard
from in popular computing, which is
dominated by Microsoft’s MS-DOS.
There’s a general feeling that it’s limited to
scientific and engineering applications, but
the Canadian Network of Unix Systems
Users have commissioned a comprehen-
sive study that shows that the highest use is
for data processing and office automation.
31% of those surveyed use Unix for
general computing, and 79% use it for
specific limited functions (there was some
overlap). Unix as a percentage of industry
hardware revenue will increase from 6% in
1988 to 19% in 1992. For further informa-
tion, you can contact the Unix user’s group
at (416) 259-8122.

Another Fast One

Continuing our monthly reports on the
world’s fastest semiconductor: this month
it's Bell Labs and their bipolar transistor
that can switch at 140 billion times a
second (140GHz). That’s 12 times faster
than the commercial bipolars used in
today’s superconductors. The new transis-
tors are made from indium phosphide and
gallium indium arsenide using a new
method of crystal-growing that minimizes
collisions of the electrons with atoms in the
structure. Researchers are evaluating the
product potential of the new device, which
would have obvious applications in high-
speed logic or gigabit lightwave com-
munications.

HP Workstation

Hewlett-Packard has introduced a new
low-cost workstation using the Motorola
68030 CPU and 68882 math coprocessor,
providing 4 MIPS (million instructions per
second) for a price of $5,495 US. Other
models in the 9000 Workstation Family
line can provide up to 8 MIPS.

IBM Grant

IBM has granted $1,000,000 to Georgia
Tech in Atlanta to support research
projects in the field of electronics
manufacturing, This continues the trend in
both the US and Canada for commercial
companies to work closely with universities
in research and development.

AutoShade Upgrade

AutoShade, Autodesk’s program that
transforms AutoCAD drawings into full-
color shaded renderings, now supports the
3D design capability offered by AutoCAD
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Release 10. It also includes VGA drivers,
and files for hardcopy of shaded render-
ings are now compatible with desktop
publishing applications via the Encapu-
lated Postscript format.

Arctic Ozone
NASA and the National Oceanic and At-
mospheric Administration (NOAA) have
announced an investigation in early 1989 to
better understand the nature of potential
ozone depletion of the stratosphere over
the Arctic. Scientists from NASA, NOAA
and other organizations will carry out an
airborne study similar to that done last year
over the Antarctic. That study directly im-
plicated manmade chlorofluorocarbons
(CFCs) as a cause of the ozone hole and
raised the question whether the same thing
could be occurring in the Arctic.

Flights will be stationed in Stavanger,
Norway, with other similar tests based in

Alaska and the NWT. Coordinated bal-
loon experiments will be carried out by the
Soviets and Germany. Airborne instru-
ments will sample the stratosphere for
many different chemical compounds. One
of the aircraft used is the ER- 2, a highly
modified U-2 high-altitude reconnaisance
plane; it will fly at up to 65,000 feet.

A preliminary report on the findings
should be ready by late August.

An AT for the Amiga
Commodore Business Machines has an-
nounced the availability of the 2286D
Bridgeboard, a plug-in for the Amiga 2000
and 2500 computers, giving them an 80286
processor for AT compatibility. The board
is recognized at power-on and allows the
user to run IBM-compatible applications
concurrently with Amiga software because
of the Amiga’s multi-tasking operating sys-
tem. @

( MULTI-FUNCTION
Counters

GREAT FEATURES & PRICE!

HCF-100

Compact, lightweight 10 Hz to 100 MHz
counter with four function performances.
Features eight digit LED display, low
power consumption circuit with functions
for frequency, period, totalize

and self check. $259.
Pius $10 for shipping & handling.

HCF-1000
Range 10 Hz to 1 GHz with 8-digit LED
display, frequency, period, totalize

and self check functions. $495.
Plus $10 for shipping & handling.
AUDIO
GENERATOR

Five frequency ranges
10 MHz - 1 MHz, low
distortion factor and six
range output attenuator:
0, 10, 20, 30, 40 and 50
dB. 110 VAC power
supply.

MODEL GAG-808B

$259.

Plus $10 for shipping & handling.

7 2 MODELS

;""’f.lnl'... .

M;

S

%

RF GENERATOR
SUPER VALUE!
Features frequency range from 100 KHz
to 150 MHz and up to 450 MHz on
harmonics, intemal/extemal AM
modulation, frequency monitor output,
high/low switch and fine adjustable
output control.
MODEL GRG-450 $259.
Plus $10 for shipping & handling.

‘ORDER BY PHONE OR
MAIL. CREDIT CARD.
MONEY ORDER, CERT.

=== KB ELECTRONICS

CHEQUE ORC.O.D
ONTARIO RESIDENTS

ADD 8°s PS.T.”

(SPSIA | 355 Iroquois Shore Road, Oakville, Ontario LEH 1M3
k Tel: (416) 842-6888 * Telex: 06-9823396 KBELOKVL
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New Multimeter

The Brunelle Model 4090 Digital Multimeter features com-
puter compatibility via an RS232 buffer, plus all the standard
multimeter functions. When used with the Model 270 Buffer
and software, and signal can be measured and output to a
computer or printer. Various optional adapters allow
measurement of temperature, humidity, light, RPM, etc.
The software and hardware is compatible with the IBM
PC/XT/AT.

Circle No. 6 on Reader Service Card

ESD Strap

Low-cost static protection for electronic repair personnel
and hobbyists is now available from 3M Canada Inc., Static
and Electromagnetic Control Systems. A hypoallergenic
conductive adhesive strip is attached to a porous, non-
woven, insulative backing. A one-megohm resistor is part of
the strap. When secured to a ground such as an equipment
frame, using its self-sticking copper fopil, the strap allows
movement within a four-foot radius.

Circle No. 5 on Reader Service Card

Hi-res Digital Scope

The Philips PM 3320A Digital Storage Oscilloscope from
Fluke Electronics Canada Inc. is suited forcapturing single
events with its 200MHz bandwidth, real-time sampling rate
of 250MS/s and 10- bit resolution. Using random repetitive
sampling, the full 200MHz of the dual-channel scope can be
used for waveform digitizing and storage. Tow acquisition
modes are available to capture signal dctails that exceed
preset limits. The incoming signal is compared to one stored
in memory and the new waveform is stored as soon as a dif-
ference appears, uscful for unattcnded monitoring of signal
lines. Up to 250 front-panel setups can be stored and
recalled. Available from stock for $12,992 Canadian.

Circle No. 7 on Reader Service Card
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Interfacing

the P

Part 2

C

Plumbing the further mysteries of 1/O address decoding,
it tums out that the world is really controlled by jumper settings.

n the first installment of this series, we
had a look at the basic port addressing
scheme of the 8088 microprocessor that
drives the IBM PC and all its lincal —
and oftentimes illegitimate — descen-
dants, If you're still a bit dazed by it all,
the contents of this article probably won't
help you very much. We're going to dig a
bit further into the whole writhing mess.

Regrettably, without a workable I/O
decoding system fluttering about your
head, all that comes later will be grass in
the wind.

The basic I/O decoding circuitry that
we checked out last month was workable,
but only in the most rudimentary sense. In
common with North American television
and most Tory politicians, it ignored the
real world to the best of its abilities.
Plugged into just about any PC, it would
probably have found itself instantly at odds
with something.

This month, we’re going to make it a
bit more likeable — something that’s rela-
tively easy to do for a card, as it turns out.
Allit takes is a soldering iron. This is more
that you can say for a Tory politician... al-
though there are certainly those who
would be willing to try the same approach
on one just to sece what happens.

Rabbits and Other Jumpers

If you flip back to the last episode in this
drama, you'll recall that we devised an I/O
decoder which would raise a line if any
port in the range of 300H through 31FH
were to be addressed by the processor.
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The only serious sweat about this is that it
was fixed in this range, and no power in
the known universe was likely to talk it out
of its little hole in the wall.

In the original specification for the
IBM PC, this range of port addresses was
reserved for designing prototype cards.
However, it should be realized that the
people who designed this system were
genuinely a bit short sighted. They figured
that 64 kilobytes of memory, for example,
would do for most souls, with 128 kilobytes
for the greedy ones. As such, the original
port address allocations of the system have
become a bit blurred over time as desig-
ners realized that most of what they
wanted to do with the system hadn’t been
allowed for.

Some of the original port addresses of
the IBM PC have remained, of course.
Things like disk drives exist in all
machines, and, as such, their ports are in-
variably spoken for. Other devices, like
hard drives, are sufficiently common that
one would not want to design a card which
infringed on their real estate. Of the
remaining port ranges, it’s largely impos-
sible to realistically carve out any specific
range of addresses for a custom peripheral
card and blindly assume that it won’t al-
ready be in use by some other card.

This all being the case, it’s pretty well
essential that in designing cards for the PC
one make the port address range a bit
flexible, such that the person using the
card can find a free space in the port al-
location of her or her particular system

and plug in our card. This, of course, is
why there are so many jumpers and DIP
switches on cards. Ours will be no excep-
tion, of course.

To get started with all this, let’s have a
look at the “official” port allocation
strategy of the PC.

000-00FDMA chip
020-021Interrupt controller
040-043 Timer chip
060-063 Parallel port chip
080-083 DMA controller
0AOQ-0AFNMI mask
0CQ0-0CFReserved
OEO-OEFReserved
100-1FF Not for rent
200-20FJoystick port
210-217 Expansion box
220-24F Reserved
278-27F Reserved
2F0-2F7Reserved
2F8-2FFCOM2 serial port
300-31FPrototype card
320-32FHard drive
378-37FPrinter
380-38CSDLC communications
3A0-3A9Binary synchronous com-
munications
3B0-3BFMonochrome card
300-3CFReserved
3D0-3DFColour card
3E0-3F7Floppy controller
3F8-3FFCOM1 serial port

In the official IBM view of the
universe, port addresses above 3FFH can’t
9
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Figure one: The address decoder with modifications to allow for jumper

be decoded because only address lines
zero through nine are supposed to matter
to the system when it’s doing port I/O. In
fact, as we’ve seen, one could build
hardware to handle these extra addresses,
although there are several good reasons
why not to. The most notable of these is
that most real IBM hardware... and clones
thereof... do not look, for example, at ad-
dress line ten. As such, if one attempts to
address port 0400H, having designed a
card which can decode this address, it will
look like port 0200H to all the other cards
in the system, that is, the ones which ig-
nore line ten.

The low order port addresses, the
ones below 200H, are better off left alone
unless you specifically want to design a
card that creates hardware interrupts. We
will do this — but not just now. As such,
the area we have to consider in creating

10

this card is the one which ranges from
200H through 3FFH.

There are a number of devices in this
list which may seem a bit unusual. For ex-
ample, you may not have encountered an
SDLC communications card. That’s okay
— they were never a real driving force in
the PC universe. Likewise, if you were
designing a local area network card, for
example, you could probably assume that
the sorts of machines that it would come
to reside in would not have joystick ports
in them.

If this seems a little funky... ya, well, it
is. This is why it’s important to make the
port addressing of any cards we design for
general distribution user selectable to
some extent. It’s impossible to know which
bits of the unspoken for real estate other
card designers will have snaffled, so you
have to let the heads who use your cards

decide for themselves.

You also have to find ways to explain
to said heads how to ascertain what ad-
dresses are currently in use. Best of cosmic
luck in this.

Even if you're just hacking copper for
yourself, it’s not a great deal of extra work
to get this together, and it can save you
some hassles later on, should you sub-
sequently add more fiberglass to your sys-
tem and find that some of it covets the ad-
dress space you've set up for your home
made interfaces.

Joy Sticks

In order to decode the address space
from 300H through 31FH, as we got into
last month, we have to see that address
lines eight and nine are high and that lines
five through seven are low. The lines zero
through four constitute the low order part
of the address, and don’t matter at this
stage of the decoding.

You can see the circuitry which does
this in the schematic we used last month,
or the one for this month, as nothing has
really changed in this respect. The 74L.S04
at the bottom of the diagram takes care of
the lines five through seven. Lines eight
and nine go directly to the second 741521
and gate. Thus, if all of lines five through
seven are low and line nine is high, all of
the inputs to the first quad AND gate will
be high because of the 74L.S04 inverters,
and the output of the gate will be high. If
line eight is high as well, all the inputs to
the second quad AND gate will be high
and its output will be high, indicating that
we have decoded an address in the range
we’re interested in.

Clear as a Toronto sky in smog
season, I know.

Now, in order to shift the address
range around a little bit, let’s consider
jumpering out one of the inverters that
connects the address lines five through
seven to the first quad AND gate. Let’s
lose the one that handles line seven. This
line decides whether the address range in
question starts at 300H or 380H. As things
are, it must be low for the address to fall in
the area we're up for decoding, However,
with the inverter removed, it would have to
go high. As such, with this inverter gone
our decoded address range for this card is
suddenly 380H through 39FH.

Ah hah!

This is a particularly handy little port
address, as it’s where the aforementioned
and seethingly mythical SDLC com-
munications adapter is supposed to go. It’s
prime hunting ground for custom cards.
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This can be used to replace
the ?4LS04's and the jumper
blocks so thot DIP switches
can select the port address.

From 7405244 457 To 241521

Figure two: using a NAND gate instead of inverters and
Jumpars., This takes a bit of extro hardware, but It mokes
the addresses easier to set for the end user of the card.
The NAND gates replcce tha Inverters

als

NAND gate

If we jumper the inverter in line six,
we can switch the range up to 340H
through 35FH, which the chart doesn’t
have anything much to tell us about.

How about jumpering both of them,
you cry. Well, yes, this would give us ad-
dress decoding in the range of 3COH
through 3DFH. The lower half of this
range is marked as being reserved,
whatever that means, and I'd certainly be
willing to trample on it. The upper half,
however, overlaps the port addresses for
the 6845 CRTC chip that makes the
colour card go. This is harmless if you
have a Hercules card in your computer,
but it could be a tad nasty otherwise.

Now, this range might be useful if we
were designing a card which really only
wanted to be able to use a maximum of
sixteen ports. This is actually a fairly
probably occurrence, in which case put-
ting the base of the address range at 3C0H
would be quite acceptable.

Jumpering out the three inverters on
the card does, of course, only allow us to
shift the addresses around in the range of
300H through 3EOH. It ignores the juicy
looking space down at 0200H, where the
aforementioned game controller and ex-
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pansion box port ranges dwell In order to
be able to address these areas, we’d have
to put a jumperable inverter between pin
seven of the 741.5244 that buffers the high
order address lines and the second quad
AND gate. This would allow us to switch
the base of the address range being
decoded between 300H and 200H.

In designing actual hardware to allow
for the selective jumpering of these nverters,
we can set the whole ugly mess up with DIP
switches and NAND gates, the preferable
way, or we can use three pin header blocks,
such that jumper caps fit over two of the
three pins to decide how the connection is to
be made. Pve used jumper blocks in the
schematic here to keep things reasonably
easy to understand, but you can see how the
NAND gate approach works, too.

It may seem that having a variable
port address system like this would make
writing the software that ultimately speaks
to the ports in our card a bit of a
nightmare. It doesn’t. The 8088 allows for
floating port ranges very nicely. It should
be kept in mind that no matter where in
the absolute address range of the machine
the ports actually wind up, all the ports on
our card will bear the same relationship to

each other. For example, the 8250 serial
chip that drives the COM ports on a PC
has the following register port addresses
when it lives in the address range for the

primary serial port.

3F8HData buffer and LSB divisor
3F9HInterrupt enable MSB divisor
3FAHInterrupt identification
3FBHLine control

3FCHModem control

3FDHLine status

3FEHModem status

Don’t worry about what these actually
do. However, this is a pretty typical ex-
ample of register use, and therefore port
use, in a peripheral card. More to the
point, if this serial port suddenly becomes
COM2, all the addresses shift downwards
to start at 2F8H instead of 3FSH.

In software, we would address this
problem as follows. Rather than writing
code to access specific ports, we would
define a word variable like this

PORTBASEDWO3F8H

and use it to deal with the ports. To
read the line status port of this card, for
example, we would

MOVDX,PORTBASE;GET THE
PORT BASE

ADDDX,0005H;ADD THE OF-
FSET

INALDX;GET THE BYTE

The number five that we add to the
base port address is the difference be-
tween the port base and the line status
register, that is, five locations. No matter
where the card turns up, this will remain
constant. As such, if we move the card we
need only adjust the value of PORTBASE

accordingly.

Ports of Call

I think we’ve decoded the high order
part of the port address question into
groveling, helpless submission. It will not
rise again. In the next part of this series,
we'll look at those five lines that we keep
saying don’t actually matter. They do, in
fact, just not all that much.

By the end of the next part of this
engrossing narrative, yow’ll be able to nar-
row things down to a single port. It makes
one stop and consider the incredible
wonder of the universe in all its cosmic
order, I know...

"Til then... @
1
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Solar Powered Pumps

for the Prairies

Goodbye wind — hello sun. That’s the
message that Agriculture Canada en-
gineers are giving to prairie farmers
these days.

All during last summer the sun
beat down on the prairies almost
without let-up. It didn’t take long for
the earth to become parched, crops to
shrivel, and livestock to become
thirsty. It was bad enough to see crops
burn out, it was even more frustrating
to scramble for water supplies for cat-
tle. But with all the trouble caused by
the sun, that same sun was also the
source of power to supply water to a
couple of parched prairie farms.

In the past five years, the Prairie
Farm Rehabilitation Administration
(PFRA) of Agriculture Canada, has
been operating two solar pumps in the
Swift Current and Saskatoon areas of
Saskatoon. The units which stand
about a metre off the ground, are
simplicity plus — a battery of cells in a
glazed panel on a single post. The post
rotates to face the sun which activates
the solar cells in the panel to produce
clectricity. The power generated then
runs a pumpin an adjoining well which
pushes water up to a trough for live-
stock consumption.

PI'RA wasn't happy with the exist-
ing system used throughout the
prairies — windmills. They are costly
to maintain,demanding annual expen-
ditures to keep them operating. Initial
costs of windmills are somewhat less
than the solar units, $5,000 vs $6,000 to
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Fig. 1. Solar panels in Montrose Community Pasture near Saskatoon. The panels track the sun’s progress
through the day.

$8,000 respectively.

“Quite a few farmers are using
windmills in areas that are far from
hydro lines,” says Ron Lien, a techni-
cal standards engineer with the agen-
cy. PFRA started looking for various
alternatives to conventional windmills
when replacements parts started to be
in short supply in the 1970s. And
based on PFRA’s experience over the
last five years, he sees solar pumps as
being a realistic alternative.

The solar pumps are easier to in-
stall and easier to maintain. So far, the
two units in operation have needed no
significant repair. If repairs are re-
quired, components are simple to fix
and it is done at ground level, not up
on the top of a tower, as it could be
with windmills.

Windmills must be checked fre-
quently because in periods of low wind
and hot weather the troughs tend to
run dry, just when farmers are having
to deal with thirsty cattle.

Based on PFRA experience, it
would appear solar pumps could have
a good future on the prairies — mini-
mizing maintenance problems and
guaranteeing a source of water, be-
cause with them, the troughs seldom
run dry.

What of the future? Says Lien,
“The PFRA work with solar pumps is
attracting the attention of private in-
dustry. Several firms have expressed
interest in producing and marketing
the pumps to farmers. And if they take
off, no doubt the market for them
could expand beyond the prairies.

3D I e Data Files from
National Research Council

The National Research Council of
Canada has recently produced a series
of three-dimensional image data files
which are available on magnetic tape
or disks. This bank of more than 200 3-
D images have been designed for use
by computer scientists for a variety of
research activities — robot vision,
graphics, animation, metrology, the
medical field, anthropometry, image
processing and understanding, 3-D
portraiture, inspection vehicle
guidance, automatic assembly, and
automation,

Each image consists of 256 lines,
with each line being made up of 256
points or picture elements. Range
resolution is in the order of 0.04 mm
and the dimensions of the picture ele-
ment varies from 0.5 mm to 2.0 mm
depending on the subject recorded. A
variety of familiar objects are included
— industrial objects, tools, utensils,
blocks, fruits and vegetables, toys,
human faces, plus many others. The
three dimensional images can be the
same object to form a model; creating
a library of object models; and
developing interactive procedures to
measure, manipulate, and edit 3-D in-
formation.

What makes it all so interesting is
the quality of the images, quality which
has been achieved by a camera based
on a laser scanner developed and
patented by NRC. The system uses a
unique method of high-speed data col-

lection and is capable of scanning
200,000 points in one second. NRC has
been successful in transferring the
technology to industry. Firms licensed
to market the NRC development are
Servo-Robot of Boucherville, Quebec,
and Hymarc Engineering Ltd. Ottawa,
Ontario.

Servo-Robot offers two systems,
The Saturn System and the Jupiter
System, the former a three-dimen-
sional laser vision for high speed
measurements and robot control in
the factory, the latter a compact, high
speed, high range, 3-D laser ranger
finder designed for applications re-
quiring a compact and light weight op-
tical head with a large field of view.

Hymarc Engineering Ltd. has in-
corporated the technology in their
Hyscan-60, a 3-D machine vision sys-
tem for digitizing rapidly and accurate-
ly, complex shapes. The resulting data
can then be used as input to a
CAD/CAM system. Their scanner is
said to be suitable for use in many ap-
plications and on a variety of materials
including metals, plastics, wood and
cloth.

Data of the 214 images in the free
NRC catalogue may be purchased for
$900 on tape and $1500 on disk. In-
dividual images on disk only, are $35
each. Further information about this
data bank may be obtained from Mr.
N. Rioux, National Research Council
of Canada, Division of Electrical En-
gineering, Laboratory for Intelligent
Systems, Photonics and Sensors Sec-
tion, Ottawa, ON K1A ORG6. (613) 993-
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7902. The free catalogue is obtainable
from The Editorial Officer, Room 301,
Division of Electrical Engineering, Na-
tional Rescarch Council of Canada,
Ottawa, ON K1A 0R6, (613) 993-1880.

Controlling Computers with
an Eye-Tracking Device

All eyes are focused on the future fora
Texas A&M University project that
uses an eye-tracking device to control
machines including computers and
robots.

The system’s biggest advantage is
speed, it is much faster than traditional
control schemes because eyes move al-
most as fast as thoughts, says Dr.
Charles Shea, a researchers in the
university’s Human Performance
Laboratory. “The applications of eye
tracking systems seem limitless,” she
said. “The Air Force is currently
monitoring eye position in the newest
experimental aircraft with hopes
someday of incorporating the eyes into
the controls scheme. Perhaps some
day, not too far off in the future, pilots
will be making rapid maneuvers based
on the movement of their eyes, just like
we saw in “Star Wars.”.

What are some of these future ap-
plications envisaged by Shea. He sug-
gests that cye-tracking systems could
benefit wheel-chair use by quad-
riplegics, microsurgery telephone dial-
ing, reading and air traffic control
situations, for a start.

Research on computers to use eye
position information as a way to select
control functions has been going on in
the Human Performance Lab for the
past two years, said Shea. Although
other facilities across the country are

Fig. 3. An eyeful — Bemard Zee, an electrical engineening gradi

studying eye-tracking devices, few are
looking at it from an applications
standpoint, he said.

They have found that subjects can
efficiently — and much more rapidly
— give commands to a computer by
using eye position.

The two major components of eye-
tracking systems are a signal processing
unit accompanied with spectacle frames
and a computer graphics monitor.

The eyeglass frames are equipped
with infrared emitting diodes and
phototransistors and the basic theory
of operation involves electro-optical
sensing. The light intensity detected by
the phototransistors is dependent on
the positioning of the eye.

The system uses photoelectric
sensing and processing techniques to
determine both the magnitude and
direction of eye movement.

Results of Shea’s experiments show
that after a decision is made, it takes only
20-30 milliseconds for the eyes to make
command selections, while giving com-
puter commands via a keyboard or com-
puter “mouse” takes much longer.

“Eyes are an unexplored resource
we can use to control our environment.
Eye-tracking devices are simply a
resource — a special device to enable
us to do just that,” he stated.

Good News at last
about Acid Rain

Scientists from Norway and Sweden
have concluded that lakes and streams
will recover at least in part from the
chemical changes caused by acid rain.
The scientists wrote in the August
25 issue of Nature that their “acid-ex-
clusion experiment shows that chemical

A

Fig 2. A three-dimensional image which was taken at the National

Research Council of Canada laboratories employing a three-
dimensional camera based on a synchronized laser scanner recently
developed at the Division of Electrical Engineering.

changes caused by acid deposition are
largely reversible.” The researchers
based their conclusions on experiments
conducted for the past four years under
the Reducing Acidification in Norway
(RAIN) project.

In the acid-exclusion experiment,
the scientists studied a site in southern
Norway that had been exposed to acid
rain. They covered the site with a roof,
shielding it from further acidic
precipitation.

The scientists filtered the precipita-

eyeglasses used in an eye-tracking device used to control machines including computer and robots.
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tion that fell on the roof before dis-
tributing it to the water. They wrote in
the Nature article that runoff has
“begun to recover to preacidification
chemical composition.”

Can water and soil recover com-
pletely from the effects of acid rain?
The scientists hope the Norwegian ex-
periment — which agrees with pre-
viously conducted research in Canada,
United States and Scotland — wilt
provide the answer to that question in
the future. |

wate student at Texas A&M University from College Station, models the
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- 4
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TheTechie's
GuidetoC

Programming

Part two, in which Doctor Max O’Blivion locates an ancient map
which promises of vast treasure and many
parenthetical digressions. Danger lurks everywhere.

lot of very zen-like things have

been said about programming in C

language. I doubt that the greater

part of them were original

thoughts at the time — zen-like

things rarely are. They're simply

adapted from previously uttered

zen-like things said about re-

lated subjects. This, to a large extent, fur-

ther enhances the zen-like nature of their

uttering, somehow suggesting the univer-

sality of all human experiences. After all, if

you can say roughly the same thing about

C language programming and ox gelding

there has to be some sort of intelligent
design to the universe.

This is how quite a few of those clever
sounding slogans for coffee mugs and tote
bags come to pass, methinks.

My favourite of these zen-like ut-
terances, which I think I mentioned last
month, is the all but immortal “real men
don’t use Pascal”. Add to this that no one
over the age of four programs in BASIC
and that only people who like pain enjoy
assembler and there’s little left. We'll dis-
count the yuppie languages like Forth,
Ada, COBOL, SnoBOL, Fortran,
BLINK, Yawn, gROUCH and Queeg for
the moment.

As the gods have clearly indicated
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that C is their preferred way of dealing
with computers, one can do little else but
get on with it. As such, in this feature we’re
going to look at a few new aspects of the
language and learn a bit more about com-
pilers.

How To Kill Cats Quickly
The structure of C programs can be a bit
elusive until your brain attaches itself to
the nature of the language. It’s helpful to
remember that everything under C ul-
timately represents some sort of value,
with the largest part of what you find in the
average program representing an integer.
This program will echo everything
you type on your keyboard to the screen.
Let’s see how it works.

main( )

»:vhile(pmch(getch( )))R

Anyone with an ounce of common
sense, or a millilitre of common sense if
you've caved in and gone metric, will see
that this works by black magic, and that
there’s little sense in any further discus-
sion. Fortunately, few people willing to in-
vest several thousand dollars in a television

set that only displays letters can be said to
be that sensible, so we’ll press on.

It will be helpful to start by knowing
that putch, as we saw last month, will take
the character passed to it and print it to
the screen of your computer. Thus, if we
said putch(65), the letter 4 would appear
on the screen, the number sixty five being
the ASCII code for the letter 4. Under C,
by the way, we could also say putch(’4’). A
single character in single quotes will be in-
terpreted by C as working out to a
numeric value, rather than as a string.

Note that we can only pass putch
numeric values — ASCII codes — not
strings. It prints one character at a time.

The getch function is another thing
which is built into C. When you call getch
your program will wait until a key is
pressed on your keyboard and it will
“return” the ASCII code when getch
returns. This may be a bit confusing,

This program calls getch.

main( )

{

getch( );

}

In this case, getch waits for a key press
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and the program ends and returns to
DOS. The actual value of the key hit gets
thrown away, as there’s nothing to catch it.

In this case, something more hap-
pens.

main( )
{

int i,

i=getch( );
}

This program assigns the value
returned by getch to the integer variable i.
However, nothing happens to i in this
program either.

In theory, every function under C
returns something, Much of the time this
returned value is of no use to us, and we
ignore it. In the case of getch, we may or
may not use it for anything, depending on
whether we’re using getch to wait for a key
press or actually to see which key has been
belted.

Let’s expand the program a bit fur-
ther.

main( )
int 1;

i=getch( );
;})utch(i);

This program will get a keyboard
character and print it to the screen. It
waits for a key press with getch, assigns the
keyboard character to i and then uses
putch to send it to the tube.

We can write this another way.

main( )

;}mtch(getch( »;

Daring souls who've been awake for a
few hours might well ask where the integer
went. It’s still there, sort of. It’s just hiding
in the depths of C.

In order to properly understand this
latest example, we have to know before
hand that presented with a set of nested
functions like this, C will always resolve the
innermost one first. In this case, it will ex-
ecute getch first, derive its returned value...
a character code... and then execute putch
with the returned value of getch passed to
it. The program itself will create a place to
store the returned value of getch in the in-
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I
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1

e

Alt-F5-Saved screen

break;
break;

break;

Project Options

Edit
Qiewdisk();
dirdisk();
éelect_files();
éetup_menu();

break;

- llessage

Al t-F9-Comp

Figure 1. This is~¢m example of a switch statement... or part of one... in a real C program
being developed in Turbo C. The GetKey( ) function is an expanded version of getch, dis-

cussed in this article.

terim. Variables that appear and disap-
pear for these sorts of purposes are called
“temporaries”, and, as we’ll see a bit later
in this series, we can often use them to
make C do very clever things,

As we noted last month, the while
statement under C will execute something
repeatedly until the condition it’s testing
becomes false, that is, until it is zero. Thus,
this line will execute forever

while(1);

and should probably be avoided un-
less you just happen to like rebooting your
computer.

This line... as seen in the first example
we looked at, actually... will also execute
forever.

while(putch(getch( )));

but at least it'll do something. This
will cause getch and putch to be called
repeatedly, echoing what you type to your
tube. Actually, you can break out of this
loop on a PC by hitting control break.

As it turns out, this isn’t really a per-
fect dumb typewriter program. For ex-
ample, if you hit Enter... a carriage return...
the cursor will go back to the beginning of
the current line, not down to the start of
the next one, as is usually the case when
one hits Enter. The reason for this is that

C... and your PC.. interpret a carriage
return literally. The cursor simply returns
to the start of the current line. We're used
to hitting Enter and having DOS or
whatever we’re typing into issue both a
carriage return and a line feed.

Alien Swamp Monsters

Let’s change our program a bit. This is
how little, elegantly simple programs
quickly swell into huge, multi-headed alien
swamp monsters that engulf whole mid-
Western American towns. What fun...

main( )

{

int i;

while((i=getch( ))) {
putch(i);
i}f(i = =13) putch(10);

}

There’s a lot of new stuff happening
here. First off, as you'll notice, we’re back
using a variable once more. Again, we’re
testing the returned value from getch for
the validity which drives our while loop —
not all that sensible, as you can'’t actually
type character zero at the keyboard to end
the loop, but never mind that for now.

The line after the first putch is an cx-
ample of an if statement in C. This says
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The Techie's Guide to C Programming

Line 28
#define version 0
#define subversion 8

#idefine HOME 71
#define CURSOR_UP T2
#define PG_UP 73
#define CURSOR_LEFT 75
#define CURSOR_RIGHT (44
#define END 79
#define CURSOR_DOWN 80
f#define PG_DOWN 81

*
*
=*
*
*
*
*
*

#define logical _sector 128
#define format_ext

#define config_file

F5-Zoom Fb-Message

Col 33 Insert Indent Tab C:CPN.C

RCRIE
“CONFIG.CFG"

F9-Make

Compile Project Optio

Edit

/= gize of a CP/I lo
/% extension for for
7/# name of configura
Message

F10-Main menu

Figure 2. Here are some actial uses of the #define directive in a C program. Note that they
define not only numeric values, but strings as well. This program, in its entirety, translates

CP/M diskettes into PC ones.

that if the value of i is thirteen, the
program is to print character ten as well. If
we bear in mind that the ASCI code for a
carriage return is thirteen and that of a line
feed is ten, the purpose of this line be-
comes pretty obvious. It causes every car-
riage return to be followed up by a line
feed.

However, the way we test the value of
i may seem a bit odd. In BASIC, equal
signs can be used in two ways. We might
say A =21 to assign one thing to another
thing. We also might say IF A=21
GOSUB 1000 to test the value of a thing.
Under C, we differentiate between these
two uses.

If we saya =21 under C, this can only
mean that the variable a is being assigned
the value twenty one. If we wish to test the
value of @, we must use two equal signs, as
in iffa= =21). This makes C happy...
don’t argue with it.

Smart compilers, knowing the
propensity of the human digit to miss keys
whilst typing more rapidly than the human
brain can properly think, check to make
sure that these two uses are not inter-
changed. For example, if we say
while(i=getch( )), a good compiler wall
complain, as this is ambiguous at best.
What we want to do, in fact, as we've seen
in the example above, is to assign i the
return value of gerch and then test the
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value of 7 to see if it’s true. However, this
could also mean that the while statement is
to regard things as being true so long as
the value of i is the same as that of the
return value from getch, which is very
clearly not what we want to do.

For this reason, the contents of the
tested part of the while loop above is
enclosed in an additional set of paren-
theses to force C to evaluate it first and
remove the ambiguity.

We might improve this line, actually,
and we’ll see how the two uses of the equal
sign are properly employed. If we change
the line with the while loop to

while((i = getch( )) ! = 27) {

we will have modified to program to
allow for an escape clause — quite literal-
ly. This means that the while loop should
assigni the value of gerch and keep looping
so long as i does not equal twenty seven.
This is the value returned when you hit the
escape key. As such, hitting Esc will end
the program.

The exclamation point is something
different as well. When we wish to see if
one thing equals another, we use two
equal signs. We when wish to see if one
thing does not equal another, we use an
exclamation point and an equal sign.

There’s another problem with this

program. We can’t backspace. We also
can’t deal with tabs. We need more if
clauses. This is going to start getting a little
messy.

Having to program many poussible
reactions to the value of something,
depending on the value, is something
which happens quite commonly. As such,
C provides us with a very elegant... and
somewhat daunting... construct called the
switch statement. This allows us to do
away with a lot of ifs, as well as tightening
up our code a bit in the bargain.

Let’s rehash the program once more.

main( )

{

inti;
while((i=getch( ))!=27){
switch(i) {
case &
putch(8);
putch(32);
putch(8);
break;
case 9.
printf(" vv);
break;
case 13:
putch(13);
putch(10);
break;
default:
putch(i);
break;

}

}

}

I said it was daunting. With each
iteration through the while loop, the switch
will evaluate the contents of i. If it matches
one of the three specific cases we've set up
— cight is a backspace character, nine is a
tab and thirteen is, as we’ve seen, a car-
riage return, it will do whatever is in those
cases. Otherwise, it will execute the default
case, which is simply to print the character
to the screen.

The word defaudt here is a specific
case defined by C. You have to have it
called default in order for it to behave as a
catch all for numbers that don’t conform
to any of the other, specific cases.

Each case starts with the case: state-
ment, naturally enough, and ends with a
break;. The break tells C that the case is
done with, and that it should skip ahead to
the end of the switch immediately. If you
leave the break statement off, C will ex-
ecute the contents of the next case in the

Continued on page 58
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Dell 310

A hot 386 and novel marketing plan bring you
leading-edge computing economically.

hen you’re working with a
program that does a lot of
calculating or video image
painting, such as CAD or
desktop publishing or spread-
sheets, you’ve probably
looked longingly at the 80386
machines on the market.
Today’s complex programs can make the
PC, XT or even the AT look like a turtle.
The hidden-line- removal function of
AutoCAD, for instance, makes them look
like a turtle that’s been bound and gagged.

The 80386 is Intel's answer to the
demand for more speed and flexibility in
personal computing; with a 32-bit bus struc-
ture, a clock speed of 16 to 25 megahertz
(depending on price) and the ability to ad-
dress huge amounts of memory, it’s capable
of running behemoth programs (or several)
at speeds that don’t require you to play
Solitaire during loading and calculating,

Of course, there’s the Number One
axiom of all leading-edge technology: it’s
gonnacost ya.

Dell Computer Corporation, originally
from Texas, set out to build a high-quality
line of 286 and 386 computers that could be
compared favorably to the best on the
market, and at the same time do something
about keeping the price down. They've cer-
tainly succeeded on both counts.

Direct to Your Door
Dell’s marketing intent was to eliminate the
expensive chain of dealers by selling directly
to you. The comprehensive list of options
lets you choose the computer of your
dreams from the many possibilitics: the
base model is an AT-compatible 80286 at
12,5 or 20MHz, with 8038 models at 20
and 25MHz. The drives available are 3.5" or
525" floppies, plus hard drives of 40, 90, 150
and 322MB. The base memory on the 386
machines is 1IMB, expandable to 16MB
with memory modules in increments of 1,2,
4 or 8MB.

All machines have a VGA video
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board that’s compatible with CGA
software, and the monitors available are
monochrome, monochrome VGA, colour
VGA and VGA Colour Plus (which has a
finer dot pitch for a sharper image). VGA
drivers are included for popular software.

Other options include a Microsoft-
compatible mouse, an internal modem,
and tape drive backups for the hard disk.

Getting stuck with a hardware or
software problem can be a nightmare for
some computer owners, and Dell
promises “the best customer and technical
telephone support in the personal com-
puter industry”. Should the problem go
beyond the expertise of the technician on
the other end of the phone, you don’t have
to ship your computer back to Richmond
Hill or Texas. On-site servicing is handled
through Honeywell Bull, which has a net-
work of service offices across Canada.
Dell systems come with a 12-month on-site
service contract as standard.

The 310

When we asked Dell for a computer to
review, they must have had spies dig up my
wish list, because they sent a System 310.It’s
a 386 20MHz motherboard with 1IMB of
RAM as standard, two serial ports, 1 paral-
lel port, 1 3.5" 1.44MB drive, 101-key
keyboard, a 200W power supply, Phoenix
BIOS, six 16-bit expansion slots and two 8-
bit slots. All this was standard. Then they
went to town: the monitor was the super-
sharp VGA Colour Plus, there were both
35" and 525" floppy drives, the hard disk
held 150MB, and the motherboard con-
tained an 80387 math coprocessor and
4MB of RAM in total. A mouse plugged
into COM1.

The software Dell offers with the sys-
tems consists of MS-DOS 33 or 40 (both
enhanced Dell versions), or Microsoft
OS72. Windows/386 is also available. The
review model had all of the above except
DOS 40.

When it comes to prices, we asked for

and received a thorough price list just in
time for it to become obsolete; the Free
Trade agreement was whizzed through at a
speed never before seen in government
work except maybe for collecting taxes, and
computers made in the US were the first to
be exempted from duty. As a result, prices
quoted here were revised and accurate
when we went to press, but don’t be
surprised if there are minor changes here
and there.

The base price for the computer and
keyboard, with one diskette drive and no
hard drive, was $4299. With the 150MB
drive and Colour Plus monitor, the basic
system becomes $8249. Software such as
0S/2, enhanced DOS, etc,, is optional. If
you comparison shop, I think you’ll find
this a substantial saving over comparable
computers such as Compaq or IBM PS2.

Unpacking

Setting up was straightforward and takes
minutes. Loading the software onto the
hard disk is simplified by the enhanced
DOS, which has a Dell utility to do the for-
matting and partitioning for you. There are
quite a few enhancements with DOS, in-
cluding a disk cache to store frequently-
used disk accesses, and Cruise Control
from Revolution Software, which gives very
good control of the cursor speed while
preventing overshoot. There is also a diag-
nostic disk that lets you check just about
every function in the computer.

The Dell 310 is fairly large and heavy,
unlike their 200-series, but then it holds a
lot (and does a lot). It boots up quickly
and quietly; our model held both MS-
DOS 3.3 and 0OS/2, and the computer lets
you choose which you want by pressing
ESC for DOS. If you don’t press anything,
the default is OS/2.

I loaded in all the software I could
think of and spent a pleasant few days
watching things run the way they were
meant to. Xerox Ventura desktop publish-
ing software seemed to fill screen after
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screen instantly; the 386 finally gives you
the power to compute as fast as you can go
instead of waiting around for the video
section to repaint the image.

AutoCAD, that cumbersome sloth of a
program (powerful though it may be)
comes to life with the Dell 310. I ran
Release 9, which requires the horrendously
expensive math coprocessor ($999.95). At
last the fear of the dreaded Regeneration is
over. The AutoCAD drawing of St. Paul’s
cathedral, for example, regenerated in five
seconds compared to 30 on my 8MHz 8086.
Only the hidden line removal
could slow it down: five minutes
to produce St. Paul’s in hidden-
line 3D, compared to enough
time to grow a beard with a PC
compatible. Incidentally, the
Dell mouse, which is made by
Logitech and is compatible with
the Microsoft driver, is very fast
in action, but absolutely precise;
it needed only a six-inch square
on the desk for perfect results
with all programs that used it.

Those of you who are ad-
dicted to the Microsoft/Sub-
logic Flight Simulator have no
idea at all what awaits you when
you throttle up with a 386,
EGA or VGA monitor, and
Version 3.0. This is the un-
disputed King of Simulators.
The scenery is sharp and clear
instead of jagged wiggling lines,
and it unrolls in front of you
with movie-film smoothness.
The instrument panel is razor-
sharp and the colors are beauti-
ful (try a dusk flight over
Chicago or the Golden Gate).
The Learjet is smooth as silk,
instead of lurching out of con-
trol from overshoot as it does
on slower machines. The Atari
and Amiga versions don’t even
come close.

The much-heralded OS/2,
introduced by Microsoft as a
replaccment for MS-DOS, is like an enor-
mously powerful sportscar for which you
can't find the keys. There’s no software for it
yet — it’s a Catch-22 situation in the begin-
ning: you have to produce the system first in
hopes that people will write programs for it,
but software firms might want to wait until
it’s popular, which it won’t be with no soft-
ware... Actually, the power of OS/2’s mul-
titasking, with each application (including
MS-DOS) getting a “computer” of its own,
should prove irresistible. 1989 is said to be
E&TT February 1989

the year when we’ll start seeing applications.

Just to say I tried it, and to get a taste
of its power, I ran MS-DOS as an applica-
tion under OS/2. The Crtl-Esc keys let me
toggle back and forth between the OS/2
prompt and the DOS program.

Microsoft Windows386 is a cross be-
tween DOS commands and the icon system
used by the Macintosh. It lets you load
several programs at the same time, and
DOS commands are selected from
pulldown menus by using the mouse. It’s
very convenient and tremendously power-

ful, but very difficult to set up for the novice.
Once you spend some time learning how to
configure the files to keep it happy, it greatly
simplifies working with large numbers of
files and directories (something you’ll soon
have with a 150MB disk).

Benchmarks

I've always been leery of benchmarks. The
speed of a computer is so dependent on so
many different things, such as bus structure,
video scrolling, memory access, math per-

formance, etc., that benchmark programs
often give misleading numbers, depending
on what task they have the computer do.
For example, Norton’s SI, long a standard,
gives a rating of 24.2, implying that the 310is
24 times faster than a PC. From timing
various bits of complex software, I'd say that
ten times is a more realistic figure. Still, SI at
least gives a figure that can be used to com-
pare similar systems, and the 310 is the
same as the Compaq Deskpro 386/20 and
faster than the IBM Model 80/20. It’s also
faster than either of these with memory tests
(PC Labs test) and CPU perfor-
mance (4.72 million instructions
per second, or MIPS — Power
Meter test).

The Zenotest software I
use to test video speed gave a
result of 18, certainly the fastest
of any I've tested so far. The
Zeno program can move the
video BIOS instructions from
slow ROM to faster RAM,
giving a speed increase of three
times, but the Dell’s scrolling is
practically instantaneous as it is.
Type DIR and try to read the
files as they fly by.

Conclusion
The 310 proved to be flawless
in operation. It’s superbly fast
(ask them about the Dell Sys-
tem 325 if it’s not quite fast
enough for you — it runs at
25MHz) and hugely versatile
when it comes to expansion.
The ship-direct marketing
means a considerable saving
over the competition (and very
high quality competition it is).
Despite the fact that folk wis-
dom holds that computers are
obsolete as soon as they’re off
the drawing board, I think it’s
safe to say that the Dell 310 will
keep you satisfied for years.
Incidentally, computer
manufacturers may not be
aware of a clause in the Free
Trade agreement. Somewhere in the fine
print, it says that they’re required to supply
journalists with a free 386 system some-
time during 1989. I'll just hang on to this
Dell 310 to save them the trouble of ship-
ping me one... B

For funther information, contact Dell
Computer Corporation, 2 East Beaver
Creek Road, Richmond Hill, Ontario L4B
2N3, (416) 881-3513, or toll-free 1-800-387-
5752, or FAX (416) 881-3513.
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Simple
Codelock

A simple, secure electronic lock release for cars or other uses.

t seems that it’s a whole lot easier to lock
your keys into your car these days. Auto-
mobiles with power locks seem to invite
you to do so with open(?) arms. Well, I
don’t like the way my locksmith snickers
and I hate to see anyone get rich from
my misfortunes. What I needed was a
simple electronic codelock that wouldn’t
take up too much room or money, or
destroy the appearance of my vehicle, but

Resistors

All 25W, 5%

Rilad iphiaran i e iy o 47k
Rt b i s 47k
R3 et moneian o s i 200k
| 2 S T e e SR 1k
Capacitors

C1 47uF 20V electro.
Semiconductors

B b i 1N4001 rectifier diode
IO s s e e 741 opamp
Q1 2N6386 NPN 40V 8A Dar-

lington transistor

Switches
S1......SPDT momentary switch

Miscellaneous
Wire, project box, nine
momentary switches or keypad

JERRY PENNER

- e i

5 +V
SRr1 a7k > R2 47k Q1
k 2N6386 |
(Darl.)
A —o. — i1 S— i —— -}'/

— B g — f : ™ 13 To switched |
' ._j‘ iZ i - C1 s § R4 1k B Sglzci'buno
cs4 S5 6 Tarou S - D1 7

o= S g B S 1N4001 A '
e L e S| o — -0
+ Gnd
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would maintain an adequate amount of
security. The circuit described here fits the
bill perfectly and can be used in a host of
other security applications.

How It Works

The circuit in Fig. 1 compares an RC
divider network to a resistor network.
When S1 is depressed, C1 charges
through R1 and sets the output of IC1
high when the voltage across C1 exceeds
the voltage across R3. This takes about 1.5
RC time constants and with the values
given comes to about 30 seconds. The
timing is unaffected by supply voltage
since both the RC divider and the resistor
divider reference from +V. This means
that as long as the supply voltage is suffi-
cient to operate the op amp, the length of
time S1 must remain activated will remain
constant. The output of IC1 controls Q1,
which parallels the controlled side of the
‘UNLOCK’ button in the car. The security
of the system is based upon the fact that

-
eI |
+V
o o=
E @:l@
f£)) =0
-V
1<) 0 00|

Fig. 3. The printed circuit board, foil side.

anyone secing a matrix of nine switches
will assume it is the front end of sequen-
tial-push codelock. Simply pushing any
button will do nothing, Pushing the active
button for less than the proper timewill
produce no result, since C1 will discharge
when S1 is released. Pushing the active
button many times will produce no result

for the same reason. Since the circuit ac-
tivates on time rather than sequence,
hiding the active button in an unlikely
place will provide protection against un-
authorized entry as well

Construction

Construction may be by the method of
your choice, but either PC board or
perfboard is recommended to keep every-
thing neat. See Fig. 2 for the component
layout. Be sure of the wiring of S1 or else
the lock may activate itself about 30
seconds after power is applied. Remem-
ber that if S1 is going to be exposed to the
elements, a weatherproof switch should be
used and the connections siliconed.

Getting In

So go ahead, lock your keys in your car; it
doesn’t matter anymore. It will take you
less than a minute to get into your vehicle
and you don’t have to pull out your hair or
your wallet todoit. m
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SPECIAL DIRECTORY EDITION

FOR IBM AND MACINTOSH USERS

THIS MAY, THINGS ARE GOING
TO BE ALITTLE BIT

DIFFERENT!

Oh, yes — we will be publishing our massive DIRECTORY

cinating to leave out.

OF IBM AND MACINTOSH PRODUCTS, just as we
have for the past three years.
And: just as in past years, the May issue will be the most complete
guide to all the latest and the greatest — a compendium of all the
stuff you need, the stuff you want, and all the rest that’s just too fas-

However: the 1989 Computing Now! Directory will focus in drectly
on Canadian sources — the places you can go, and the folks you can
ask about the products you’ve got to find.

This year, it’s going to be more useful than ever. Don’t miss it.

THE ANNUAL COMPUTING NOW!
DIRECTORY OF IBM AND MACINTOSH PRODUCTS
Coverage will include: communications software, desktop publishing
equipment, disk drives, display adaptors, data managers, financial
software, games. graphics. I/Q interfaces, memory expansions,
monitors, modems., networks, printers, programming, languages,
project managers, spreadsheets, starter systems, high-end systems,
word processors... and a lot more!
Information will be arranged by supplier,
with extensive cross-referencing by product category.

ion information call
or Fax (416)445-8149.

For advertising information contact David Stone.

For subscri

(416)445560(?1
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Norton

Difference

A guide to the underused Norton differencing op amp.

ost popular op amps (Fig. 1a)
give an output proportional
to the difference between
their two input terminal vol-
tages and are thus known as
voltage-differencing amp-
lifiers or VDAs. There is
however a type of op amp
which gives an output voltage proportion-
al to the difference between the currents®
applied to its two input pins. These devices
are known as curent-differencing amplifiers
or CDAs. Figure 1b shows the standard sym-
bol of the CDA, also known as a Norton op
amp.

The two best known Norton op amps
are the LM3900 and the LM359. The
1.M3900 is a low-cost medium performance
IC that houses four identical op amps in a
14-pin PIL package (Fig. 2) and can
operate from a single-ended 4—36V power
supply. Each of its op amps has a unity-gain
bandwidth of 25MHz with an open-loop
gain of about 70dB, and gives a large out-
put voltage swing. This IC is particularly
useful in DC and low frequency applica-
tions where several op amp stage are
needed in single-ended supply circuits.

On the other hand, the LM359 is a
very fast dual Norton amplifier in which
each op amp has a unity-gain bandwidth
of 30MHz with an open-loop gain of
about 72dB, and in which most of the op
amp parameters are externally program-
mable. This IC is particularly useful in
video and high frequency amplifier/filter
applications,
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Fig. 1 (a) A conventional op amp. (b) A Norton op
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Fig. 2 Connections of the LM3%00 quad
Norton op amp.
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The LM3900 and LM359 operate in - 503 Cirgysit of each of the four identical op amp
a very different way to conventional 0p 005 of e 1 M3900).
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amps and require the use of special bias-
ing techniques. We will first take a look
at the LM3900 and next move on the
faster LM359.

Inside The Box

The LM3900 incorporates four identical

current- differencing op amps, each

having the circuit shown in Fig. 3. To aid
understanding of the complete circuit, Fig,
4 shows six simple stages in the develop-
ment of the final design.

Figure 4a shows a basic inverting
amplifier circuit. Q1 is a common emitter
amplifier with a high-impedance (con-
stant-current) collector load, and gives a
high-gain inverting action. Q2 is an emitter
load. The high frequency response of the
complete amplifiers is rolled off by C1, to
enhance circuit stability.

Note that the output of this circuit can
swing to within a few hundred mV of both
zero and the positive supply rail voltage,

and that its overall current gain equals
the product of the two transistor current
gains.

Figure 4b shows how the current
gain of the above circuit can be in-
creased with little loss of available out-
put voltage swing, by adding PNP tran-
sistor Q3. The output of this circuit
can typically source up to 10mA (via
Q?2) but can sink only 1.3mA (via Q2's
constant-current generator).

Figure 4c increases the sink current
by wiring Q4 so that in over-drive condi-
tions it gives class-B operation.

Figure 4d shows transistors QS and
Q6 used as constant-current generators
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(a) BASIC INVERTING
AMPLIFIER CIRCUIT

{d) CONSTANT CURRENT GENERATORS
ADDED TQ THE {c } CIRCUIT

(b } IMPROVED INVERTING
AMPLIFIER CIRCUIT

{e ) CURRENT MIRROR CIRCUIT

{e¢) IMPROVED AMPLIFIER,
WITH BQQSTED OVERDRIVE

{t)BASIC NORTON QP AMP

Vs
R2

H3 MO0

o M2

4700 %+LM3900
bl
T 100k G =
IN %

ourt
l AV = ~R2/R1
O

i pa

Fig. 6 Inverting AC amplifier with

supply-line biasing.
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Fig. 4 Development of the LM3900 op amp circuit.
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Fig. 7 Inverting AC amplifier with Nx
Vbe biasing.

ouTt

Fig 5 Methods of biasing LM3900 op armps for linear operation.

(biased via a network that is built into the
LM3900 IC).

Current Mirrors

The Figure 4-d circuit forms the basis of
each of the LM3900 amplifier stages, but
gives an inverting action. The non-invert-
ing LM3900 requires the assistance of the
current mirror circuit of Figure 4e, which
is made up of two matched and integrated
transistors and simply draws an output
current that is almost identical to the input
drive current.
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The input current is fed to the bases
of both Q7 and Q8. Let’s say both have
current gains of x 100, and both are draw-
ing base currents of SuA. In this case both
collector currents are 500uA plus both
base currents. The input and output cur-
rents of the circuit are thus almost identi-
cal (within a few percent), irrespective of
the input current magnitude.

Figure 4f shows the current mirror
circuit connected to the basic Fig. 4a cir-
cuit to give the current-differencing action
of the Norton amplifier. The mirror circuit

Fig 8 Non-inverting amplifier.

is driven via the non- inverting input ter-
minal, and the mirror current is drawn
from the inverting input terminal, also
connected directly to the base of Q1
amplifier stage. Consequently, the basc
current of Q1 equals 1- — 1+. This is the
difference between the two input currents.
The complete amplifier (back in Fig. 3)
thus gives the current-differencing op amp
action already mentioned.

Note that since both input terminals of
the op amp are connected to transistor
base-emitter junctions, both inputs act (in
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The Norton Difference

voltage terms) as virtual-ground points.
Consequently, these CDA circuits can
be made to act like conventional volt-
age-differencing op amps by wiring
high-value resistors in series with their
input terminals, so that the input cur-
rents and directly proportional to the
input V/R values. When this technique
is used, there is no upper limit to the
available input common-mode voltage
range of the LM3900 op amp.

Biasing Techniques

The basic amplifier stages of the
LM3900 have high current gains, and

O“l o ouT
1o

ar
2N3904

m[”ov

-1 about 0.55V at 10uA bias), the output
automatically takes up a quiescent
value of V be X (1+R1(R2). This is
about 6V with the component values
shown.

Linear Amplifier Circuits

Six ways of using the LM39%00’s op
amps as linear amplifiers are shown in
Fig 6 to 11. In Figure 6, R2 and R3
bias the output to a a quiescent half-
supply value, and the input signal is
fed to the inverting terminal via R1.
The voltage gain is determined by the
R1, R2 ratio — this acts as a X 10 in-
verting amplifier.

the output of the amplifier starts to

swing down through the half-supply Fig. 9 Wideband (200 kHx) high-gain (x100) amplifier.

point when the input bias current of
Q1 starts to rise above 30nA or so.

Figure 7 shows an alternative X
10 inverting amplifier, in which bias-
ing of the type in Fig, Sc is used and

This input current is normally equal
to the difference between the two
input terminal currents, which should
normally be restricted to the range of
05uA to S00uA (ideally about 10uA).

In linear applications an op amp
is normally biased so that its output
takes up a quiescent value of half-
supply volts to accommodate maxi-
mum undistorted signal swings, and
Fig. Sa shows how the LM3900 can be
biased to meet this condition.

R1, R2 and C1 generate a
decoupled half-supply reference volt-

+15v +150V
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(e zmg R2
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o-| 0om ""_ {
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22p
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the gain is determined by the R1, R2
ratio.

Figure 8 shows a non-inverting
amplifier with a gain of approximately
ten. Supply-rail biasing is again used,
but the input signal is applied to the
non-inverting pin via R1.

The £M3900 op amps are fairly
slow devices with slew rate of only
0.5V us,(check symbol) and thus very
limited useful bandwiths. Figure 9 in-
creases the useful bandwith by con-
necting an external common emitter
transistor to the output and transpos-

age, which applies a reference current
to the non-inverting terminal via R3,
and a negative feedback current is ap-
plied from the op amp output to the
inverting terminal via R4. The basic
action is such that the op amp output
automatically adjust to such a value that
the two input currents equalize and hence
reduce the internal Q1 base current to
near-zero (about 30uA) — in Fig. 5a this
occurs when V out(Bill check the size)
equals to V ref. (check the size). In prac-
tice, the single reference voltage source
can be used to apply biasing for several op
amp stages.

A variation of this biasing system is
shown in Fig. 5b. The non- inverting ter-
minal is biased from the positive supply
rail via R1, which has a value ap-
proximately double that of R2, causing the
output to bias at a quiescent value of half-
supply volts. A minor defect of this biasing
technique is that it allows supply line rip-
ple to break through to the output, with
gain of 0.5.

Note that in Figs 5a and Sb, the input
signal is shown connected to the inverting
terminal of the amplifier, but in practice the
signal can be connected to either input.
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Fig. 10 High-voltage amplifier with x 100 gain.

Fig. 11 DC voltage-following buffer.

Figure Sc shows an alternative biasing
technique that can be used when the op
amp is to operate only as an inverting
amplifier. In this case the non-inverting
terminal is disabled, and feedback poten-
tial divider R1, R2 is applied between the
output and the inverting terminal. Conse-
quently, since the inverting terminal acts as
a transistor base-emitter junction (V be.

ing the input connections of the

standard amplifier. This makes a X

100 ‘compound’ amplifier with as

200kHz bandwidth.

Because of its very high overall gain,
this circuit may be unstable if care is not
taken in layout R7 and C2 can be used to
slightly reduce the bandwidth and en-
hance stability if required.

Figure 10 shows the same circuit
modified to give a peak-to-peak output
voltage swing of 150V (or whatever volt-
age is used to power Q1). Note that the
output voltage of this circuit has a quies-
cent value of 75V, causing 7.5uA to be fed
to the non- inverting terminal of the op
amp via R2. To give correct biasing R3
(powered from the 15V supply rail of the
op amp must also apply 7.5uA to the in-
verting pin of the op amp, as shown.

Finally, Figure 11 shows how to con-
nect an LM3900 op amp as a unity-gain
non-inverting amp-lifter or voltage follow-
ing buffer. The input is connected to the
non-inverting terminal via R1 (giving the
non-inverting action) and R1 and R2 have
equal values thus giving unity gain (note
that the circuit would give a gain of X 2 if
R1 were half the value of R2). m
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246: MUSICAL APPLICATIONS

OF THE ATARISTs $15.00
Awide selection of topics is covered, in-
cluding the intemal sou:t\]d chip, MIDI, ap-
lications programs such as sequencing
gnd soore gvn‘nng etc. Simple but useful
add-on projects and MID! programming,
BP240: REMOTE CONTROL
HANDBOOK $12.00
Includes remote control systems, trans-
mission links, digital electronics, met-
hods of control, coders, decoders, etc.

BP111: AUDIO $14.00
This one is idcal for readers who want to
really get into sound. A wide range of
matenal is covered from analysis of the
sound wave, mechanism of hearing,
acoustics, micm(phoncs and loud-
speakers, amplitiers, and magnetic disc
recording,
BP239: GETTING THE MOST FROM
YOUR MULTIMETER $9.00
This book is aimed at beginners and those
of limited experience of electronics. Using
the simple component and circuit testi
techniques in this book the reader shou
be able to confidently tackle servicing of
moast electronic projects.
BP53: PRACTICAL ELECTRONIC

& $11.75

FORMULAE
A book that bridges the gap between com-
plicated technical theory and the "cut and

try” method. A good reference book.
BP174: MORE ADVANCED
ELECTRONIC MUSIC

ECTS $12.00
Complementing Book PB74, "Electronic
Music Projects”, BP174 provides more ad-
vanced projects, such as a flanger, a phaser,
minichonus and ring modulators, percus-
sion synths, etc. Exich project has an Intro-
duction circuit diagram and constructional
notes.
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BP113: 30 SOLDERLESS
BREADBOARD PROJECTS -
BOOK 2 $9.00

RA. Penfoid .
A companion to BP107. Describes a
variety of pxod{)cas that can be built on
{)lug-m breadboards using CMOS |

C’s. Each project contains a schemafics,
parts list and operational notes.

BPg2: ELECTRONICS SIMPLIFIED -

CRYSTAL SET

CONSTRUCTION $5.25
This is a book written especially for those
who wish to participate in the intricacies
of electronics.

BP192 MORE ADVANCED POWER
SUPPLY PROJECTS $8.00

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

BP222: SOLID STATE SHORT WIVE
RECENVERFORBEGNNERS  $7.80

RA. Penfold .

In this book, RA. Penfold has designed
and developed several modem solid state
short wave receiver circuits that will give a
fainé!;i@ level of performance, despite
the fact that they use only relatively few
and inexpensive components.

$20.00
The Amstrad PC isan MS- DOS com-

ter for general and business use. This

k explains all you necd to know tostart

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

BP48: ELECTRONIC '
'l:(é:{ BEGIN;JB% $7.80
3 A S 5 , ASSOC.IERE
Anotﬁz%"ook wE!r?tc(ga) the very ex-

rienced author - Mr. F.G. r-an
ﬁmcit the newocomer to clcctxolrin?mycwill find
awide range of easily made projects.
Also, there are a considerable number of
actual components and wiring layouts, to
aid the beginner.

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

BP155: INTERNATIONAL RADIO
STATIONS GUDE $9.00

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

BP130: MICRO INTERFACING
CIRCUITS —BOOK 1 $9.00
Aimed at those who have some previous
knowledge of electronics, but not neces-

ily an extensive one, the basis of the
book is to help the individual understand
the principles of interfacing circuits to
microprocessor equipment.

BP131: MICRO INTERFACING
CIRCUITS —BOOK 2 $9.00

Intended to on from Book 1, this
book deals with practical applications be-
Z'ond the parallel and scrial interface.
Real world" interfacing such as sound
and speech generators, temperature, 0
tical sensors, and motor controls are dis-
cussed using practical circuit descriptions.

BP51: ELECTRONIC MUSIC AND
CREATIVE TAPE

RECORDING

This book sets out to show how
Electronic Music can be made at home

with the simplest and most inexpensive
equipment.

BP74: ELECTRONIC MUSIC
PROQJECTS

R.A. Penfold
Although one of the more recent
branches of amatcur electronics, elec-
tronic music has now become extremely
ular:aland there are many projects
which fall into this cat .The purpose
of this book is to rovigg mc constmctor
with a number ofx;)mctical circuits for
the less complex items of electronic
music equipment, including such thin,
as a Fux Box, Waa-Waa Pedal, Sustain
Unit, Reverberation and Phaser Units,
Tremelo Generator, etc.

BP110: HOW TO GET YOUR
ELECTRONIC PROJECTS

WORKING $7.80
RA Penfold |

We have all built circuits from magazines
and books only to find that they did not
work correctly, orat all, when first

switched on. The aim of this book is to

help the reader overcome these problems
by indicating how and where to start look-
ing for of the common faults that

can occur when building up projects.

BP86: AN INTRODUCTION TO BASIC
PROGRAMMING

TECHNIQUES $5.85
This book is based on the author’s own ex-
rience in lcaming BASIC and also in
Eleing others, mostly beginners to pro-
gramming, to understand the language.
BPZ34: TRANSISTOR
SELECTOR GUIDE $15.00
Listings of British, European and eastem
transistor characteristics make it casy to
find replacements by part number or by
specifications. Devices are also %muped by
voltage, current, power, etc., includes sur-
face-mount conversions.

$5.85

$10.00

BP233: H ECTRONIC HOBBYST
HANDBOOK $15.00
Asingle source of easily located informa-
tion: colour codes, pinouts, basic circuits,
symbols, etc.

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

$P121: HOW TO DESIGN AND MAKE

OUR
OWN PCBs $5.85
The purpose of this book is to familiarize
the reader with both simple and more
sophisticated methods of producing
pninted circuit boards. The book em-
phasizes the practical aspects of printed
circuit board designs and construction.

BP125: 256 SMPLE AMATEUR
BAND AERIALS $5.85
This book describes how to build 25
amateur band aenals. The designs start
with the simple dipole and proceed to
beam, triangle and even a mini-rhombic.

BP180: B ECTRONIC CIRCUITS FOR
CONTROL

THE COMPUTER

OF MODEL. RALWAYS $9.00
Shows how home computers can asily be
applied to the control of model railroads
and other quite sophisticated control. A
varicty of projects are discussed as well as
circuits for train position sensing, signal
and clectne points control, etc.

BP78: PRACTICAL COMPUTER
EXPERMENTS $5.25
The aim of this book is to enable the read-
er to simply and inexpensively construct
and examine the operation of a number of
basic computer circuit elements and it is
hoped gain a fuller understanding of how
the mysterious computer "chip” works.
BP185; B ECTRONIC SYNTHESIZER
CONSTRUCTION $9.00
With this book a relative beginner should
be able to build, with a minimum of dif-
ficulty and at a reasonably low cost, a
worthwhile monophonic synthesizer and
also learn a great deal about electronic
music synthesis in the process.

BP115: THE PRE-

COMPUTER BOOK $5.85
Aimed at the absolute beginner with no
knowledge of computing, this entirely
non-technical discussion of computer
bits and pieces and programming is writ-
ten mainly for thase who do not
amicrocomputer but cither intend to
one day own one or simply wish to know
something about them.

BP72. A MICROPROCESSOR
PRIMER $5.25

In an attempt to give painless approach to
computing, this inexpensive book will start
Z'dcggmng asimple computer and then
¢ short-comings of this simple machine
will be di and the reader is shown
how these can be overcome. Includes a
glossary of microprocessor terms.

BP42: 50 SIMPLE L.ED.
CIRCUITS

Contains 50 interesting and useful cir-
cuits and ap%liauions. covering many dif-
ferent branches of electronics, using one
of the most inexpensive and freely avail-
able components.

BP85: INTERNATIONAL TRANSISTOR
EQUIVALENTS GUIDE $9.00
This book is designed to help the user
find possible substitutes for a popular
uscr-oriented selection of modem tran-
sistors and includes devices produced by
over 100 manufacturers.
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BP140: DIGITAL IC EQUIVALENTS
AND PIN CONNECTIONS $15.00
Shows equivalents and pin connections of
a s)opular user- oriented sekection of Digi-
tal Integrated Circuits. Includes European,
American and Japanese devices.

BP100: AN INTRODUCTION

TO VIDEOQ $5.85
This book is for the person who has just,
or is about to buy or rent video equip-
ment but is"nt sure what it’s all about.

BP156: AN NTRODUCTION TO
QL MACHINE CODE :
The powerful sinclair QL microcomputer
has some outstanding capabilities in terms

$10.00

of its internal structure. With a 32-bit ar-
chitecture, the QL has a large address
range, advanoed instructions which include
multiplication and divl;ls;on.'lh&c features
ive the budding machine code program-
gcra good stax% at advanced prgg:am-
ming methods. This book assumes no
previous knowledge of cither the 68008 or
machine code programming,
BPg3: ELECTRONIC TMER
PROJECTS $7.80
Windscreen wiper delay, darkroom timer
and metronome projects are included.
some of the more complex circuits are
made up from simpler sub-circuits which
are dealt with individually.
BP141: LINEAR IC EQUIVALENTS

AND PIN CONNECTIONS $23.80
Adrian Michaels
Find equivalents and cross-references

for both popular and unusual integrated
circuits. Shows details of functions,
manufacturer, country of origin, pinouts,
ete... includes National, Motorola, Fair-
child, Harms, Intersil, Phi,',?s' ADC,

, SGS, Teledyne, and many other
Eunﬁ:an, American and Japanese
bran

BP7: RADIO AND ELECTRONICS
COLOUR CODE AND DATA
CHART $3.00

Opens out to Wall Chart approximately
584 X 457mm. Includes many Radio &
Electronics Colour Codes in'use in UK,
USA, Europe and Japan. Covers Resis-
tors, C‘z;pacntom, Transformers, Ficld
Coils, Fuses, Battery Leads, etc.

BP144: FURTHER PRACTICAL
ELECTRONICS CALCULATIONS

AND FORMULAE $15.00
This book covers manyasgeds of electron-
ics where a knowledge and familiarity of
the appropniate formulae is essential fora
fuller understanding of the subject. An es-
sential addition to the library oI[ all those in-
terested in electronics be they amateur,
professional or student.

$7.00
This book deals mainlywith TTL
chips such as the 7400 series. Simple pro-
jects and a complete practical construction
of a Logic Test Circuit Set are in
cluded as well as details for a more com-
plicated Digjtal Counter Timer project.

BP47. MOBILE DISCOTHEQUE
HANDBOOK $7.80

Divided into six parts, this book covers
such areas of mobile "disco" as: Basic
Electricity, Audio, Ancillary Equipment,
Cables and Piugs, Loudspeakers, and
Lighting, All the information has

been subdivided for quick and easy
reference.

E&TT February 1989

BP147: AN INTRODUCTION TO

6502 MACHINE CODE $10.00
The popular 6502 microprocessor is used
in many home computers; this is a guide to
beginning assembly language.

BP59: SECOND BOOK OF CMCS IC
PROJECTS $7.80

This book carries on from its predecessor
and provides a further selection of useful
circuits, mainly of a simple nature. The
book is well within the capabilitics of the
beginner and more advanced constructor.
BP88: HOW TO USE OP-AMPS $71.80
EA. Par )

A designer’s guide covering several op-
am(fs, serving as a source book of circuits
and a reference book for design calcula-
tions. The approach has been made a non-
mathematical as possible.

ELBEMENTS OF ELECTRONICS -
AN ON-GOING SERIES

F.A. Wison, C.G.LA,, C.Ex?ﬁ o EAcH

OR ALL 5 BOOKS FOR $44.00
Although written especially for readers
with no more than ordinary arithmetical
skills, the use of mathematics is not
avoided, and all the mathematics re-
quired is taught as the reader progresses.

Each book is a complete treatise of a par-
ticular branch of the subject and there-
fore, can be used on its own with one
proviso, that the later books do not dupli-
cate matcrial from their predecessors,
thus a working knowledge of the subjects
covered by the earlier books is assumed.

BP62: BOOK 1. This book contains all
the fundamental theory n to lead
10 a full understanding of the simple clec-
tronic circuit and its main components.
BP63: BOOK 2. This book continues
with alternating current theory without
which there can be no comprehension of
ch, music, radio, television or even
¢ electricity utilities.
BP64: BOOK 3. Follows on semicon-
ductor technology, leading up to transis-
tors and integrated circuits.

BP77: BOOK 4. A complete descrip-
tion of the intemnal workings of
MICTOPrOCESSOr.

BP89: BOOK 5. A book covering the
whole communication scene.

BP194: MODERN OPTO DEVICE
PROJECTS

T 5, ullra-right
sive IR detectors.

BP37: 50 PROJECTS USING RELAYS
SCR's & TRIACS $7.80

F.G. T. Eng. Assoc. IERE.
Relays, PP hrecton ot (TRIAG),
and silicon controlled rectifiers (SCRSs),
have a wide range of applications in
eicctronics today. This book gives tried
and practical working circuits which should
present the minimum of difficulty for the
enthusiast to construct. In most of the cir-
cuits there isa wide latitude in component
values and , allowi modifica-

tion and adaptation of them to in-

dividual n

BP95: MODEL. RALWAY

EPROJE: TS g $7.80
ectronic projects for model railways are

fairly recent and have made possibic an

amazin g?ee of realism. The projects

covered included controllers, signals and

sound effects: stripboard layouts are

provided for each project.

BP84: DIGITAL ICPROJECTS  $7.80
F.G. Rayer, T. Eng. (CEl), Assoc. [ERE. -
s e ot simple and more
advanced projectsand it is that
these will be found of help to the reader
developing a knowledge of the workings of
digital circuits. To helggc newcomer o
the hobby the author has included a num-
ber of board layouts and wiring diagrams.
Also the more ambitious projects can be
built and tested section by section and this
should help avoid or correct faults that
could otherwise be troublesome.

BP44: IC 555 PROJECTS $10.00
E.A. Parm, BSx,C.Eng,M.LEE.
Every so often a device agpeaxs that is so
useful that one wonders how life went on
before it. The 5SS timer is such a device
included in this book are Basic and
General Circuits, Motor Car and Modcl
Railway Circuits, Alarms and Noise
Makers as well as a section on the 556,
558 and 559 timers.

BP94; ELECTRONIC
FOR CARS AND BOATS $7.80
Projects, fifteen in all, which usc a 12V
supply are the basis of this book. Included
are projects on Windscreen Wiper Con-
trol, Courtesy Light Delay, Batte;

Monitor, Cassettc Power éulgla)g ights
Timer, Vehicle Immobiliser, and
Smoke Alarm, and more.

BP49; POPULAR IC
PROJECTS $10.00

RA.Penfold

Includes a collection of the most popular
P'pes of circuits and projects which, we
fecl sure, will provide a number of
designs to intcrest most electronics con-
structors. The projects selected cover a
very wide range and are divided into four
basic types. Radio Projects, Audio
Projects, Houschold Projects and Test
Equipment.

BP99: MINFMATRIX BOARD
PROJECTS

$7.60
RA. Penfold
Twenty useful projects which can all be
built on a 24 X 10 hole matrix board with
chrper strips. Includes Door-buzzer, Low-

tage Alarm, AM Radio, si|

Generator, Projector Timer, Guitar Head-
phone Amp. and more.

BP103: MULTHCIRCUIT BOARD
PROJECTS

$7.80
RA. Penfold
This book allows the reader to build 21
fairly simple electronic projects, all of
which may be constructed on the same
printed circuit board. Wherever possiblc,
the same components have becn used in
each design so that with a relatively small
number of components and hence low

cost, it is possible to make any one of the
projects or Zﬁ' re-using the components
andP.CB.

of the projects.

RE

BP195: AN INTRODUCTION TO
SATELLITE TELEVISION

Fo $15.00
r the absolute beginner oraq}(\)?c think-
e te

ing about purchasing a satelli system,
the story is told as simply as such a com-
plexonc can be.

BP106: MODERN OP-AMP
PROJECTS

$7.80
RA. Penfold
features a wide range of constructional
projects which make usc of opam;izs in-
cluding low-noise, low distortion, ultra-
high input impedance, high slew-rate and
high output current types.

BP107: 30 SOLDERLESS
BREADBOARD PROJECTS -
BOOK 1

$9.00
R.A. Penfold )
A "Solderess Breadboard" is simply a spe-
cial board on which electronic circuits can
be built and tested. The co[r)lnponcms used
are just plu inand unplugged as
dcsfmd.PIh%gggpmjccts featured in this
book have been specially designed tobe
built ona "Verobloc" breadboard.
Wherever possible the components used
are common to several projects, hence
with only a modest number of reasonably
inexpensive components it is possible to
build, in tum, every project shown.

BP127: HOW TO DESIGN
ELECTRONIC PRQUECTS $9.00
Although information on stand circuits
blocks is available, there is less informa-
tion on combining these circuit parts
together. This title docs just that. Practi-
cal examples are used and cach is
analysed to show what cach does and
how to apply this to other designs.

BP122: AUDIO AMPLFIER
CONSTRUCTION $6.75

A wide circuits is given, from low noise
microphone and tape head preamps toa
100 OSFET type. There is also the
circuit for 12V bridge amp giving 18W,
Circuit board ors layout are in-
cluded. Most of the circuits are well
within the capabilities of even those with
limited expenence.

BP179: EL BCTRONIC CIRCUITS FOR
THE COMPUTER CONTROL

OF ROBOTS $12.00
The main stumbling block for most would-
be robot builders is the electronics to inter-
face the computer to the motors, and the
sensors which provide feedback from the
robot to the computer. The purpose of
this book is to explain and provide some
relatively simple electronic circuits which
bridge the gap.

BP108: INTERNATIONAL DIODE
EQUIVALENTS GUIDE $7.00
Cross-references European, American
and Japanese diode part numbers. Be-
sides rectifier diodes, it includes Zeners,
LEDs, Diacs, Triacs, SCRs, OCls,
photodiodes, and display diodes.

BP118: PRACTICAL H ECTRONIC

BULDING BLOCKS —
BOOK 2 $7.60

R.A. Penfold

This sequel to BP117 is written to hel
the reader create and riment wit

his own circuits by combining standard
type circuit building blocks. Circuits con-
cemed with generating signals were
covered in Book 1, this one deals with
processing signals. Amplificrs and filters
account for most of the book but com-
parators, Schmitt triggers and other cir-
Cuits are covered.

BABAN! BOOKS
EXCLUSIVELY AVAILABLE
IN CANADA FROM
MOORSHEAD
PUBLICATIONS.
ORDER YOUR
SELECTIONS
BY TELEPHONE:
(416) 445-5600 OR
FAX: 416-445-8149
OR WRITE TO US AT
1300 DON MILLS ROAD,
NORTH YORK, ONTARIO
M3B 3M8
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Circuits for the experienced constructor
8-Way Stereo Selector

This circuit provides noiseless

remote selection and routing of ‘ ;& -0 +318V
eight audio signals, either stereo or eI R3 wd
balanced pair mono, using simple 5“‘% ek
non-locking push-switches.
The BCD counter IC2 is dis-
abled from counting ICY’'s 1IMHz 7 {e |2
clock rate by the wired high on pin 1. ol S
A momentary closure of SW2, say, is £y = swo
sufficient and the switching action is | oo 13/ F_«z ABCD 1 3 i
effectively debounced. The code 0010 | 410———2 3 PLe " et
is now present on all the ICs so that | asg——12 all 13 15 —
LED 2 on IC4 is now lit and inputs :;?:._; Ics & L R ——
A2 and B2 are connected to the out- | aso- 2 wnfe n 7 e
puts of ICS and ICE. a710—— ! — 4 .
SW8 selects BCD 1000 inhibit- | T

ing the 4051s and providing an ‘off | " 5 2
facility. ICs 5 and 6 may, of course,be | 80—,
remote from the selection and indi- | 75T a[ el 13 o -
caling circuitry — advantageously | &1o—— bs @‘—ﬁz
sited with respect to the audio signal | 53072 in TR vl*‘ ;
pas._ R = R ol e

e power requirement is O 86 O—n 2 L 2 ;
about 1/2:?3& above the required by | & : . R
the LED:s, Select R3 to suit the supply :"5%“21 :
voltage assuming 25mA for the LED :Ei : 8"—;30 .
(so 140R for 6V. 260R or 9V, 380R O— a1 = 8109
for 12V, 500R for 15V and so on).
30 E&TT February 1989



Guitar Preshaper

Some upmarket bass and guitar amps are
fitted with a preset tone circuit to give an
instant clean modern sound without the
tedious EQ setting. In this circuit IC1b fil-
ters high and low frequencies, then recom-
bines them to produce a frequency
response approximately as shown. This
produces a clean bright sound for either 6-
string guitar or bass.

The circuit can be built as a footpedal
powered from a 9V battery (no power
LED is included to extend battery life).

Switch

This circuit, originally designed as the
switch of an alarm system for a disabled
person, takes advantage of the high input
impedance of the 2N7000 ‘FETlington.’
The high value resistor R1 pulls the gate of
Q1 to the positive rail. If the operator’s
finger is placed across the sensor contacts,
the gate voltage falls close to zero. This
switches Q1 off.

Q2 acts to invert the signal from Q1
and so the relay is normally de-energised.
R3 and R4 provide the correct voltage at
the base of Q2. C1 adds some delay to
overcome any ‘contact’ bounce from the

not critical and nor is the supply rail volt-
age. R1 may be reduced to 10M to reduce
sensitivity. With a value of 22M it was
found the switch could be activated by
breathing on the sensor! For the prototype
a small piece of stripboard was used for
the sensor.

— +V
R1 R2 01 RELAY
22m 10k
R3 R4
10 0
Q2
+
(5]
D ay I 100u
—-0O ov
4
NOTE:
b Q1= 2N7000
‘FEThington’
Q2 = BC2378
D1= 1N4148
SENSOR ”h
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Touch Controlled Pre-amp

A touch controlled pre-amp with touch
plate selection of inputs and volume, bass,
treble and balance can be easily con-
structed with the help of the LM1037 and
1035 audio control ICs. The touch plate
sensors rely on the tied inputs of the AND
gates (IC1, 11, 21, 31, 41) floating low and
being taken high by a touch on the plate.

1C2, 3 form a latching arrangement so
that each touch on an input selector plate
will set the relevant flip-flops and reset the
others.

The four flip-flop outputs are used to
switch on a pair of inputs to IC5 through
to IC6. This uses the DC voltage from the
four identical volume bass, treble and
balance circuits to filter and attenuate the
stereo channels.

The DC control voltage is obtaincd
by weighting the 4-bit output from
up/down counter IC13 (23, 33 and 43).
The counter is clocked by the 555 timer in
astable mode and enabled to count up or
down by IC11 and IC12.
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[ECH TIPS

Low Current Siren

This efficient circuit provides an output of
10V RMS (approx 103dB at 1m) at a current
consumption of only 30mA.

Low frequency oscillator IC1a varies the
frequency of audio oscillator IC1b by switch-
ing in and out C2. The rapidly varying audio
signal is gated by IClc to output amplifier
stage 2, 3 and an inverted signal is passed to
Q4,5.

The piezo transducer is connected be-
tween the stages with 20V peak- to-peak
across it.

Resistors R5 and R6 serve to limit the
current and stabilize the output stages.

RS A6

821

ATTACK < IMO
iC2b

\

O +12v

GATE
[o S

R1
100k

B ouTPUT
IC4a

NOTE:
Ic1 - 4001 8€

IC2 = 4016

IC4 = LF %3 OR EQUIVALENT
D12 = IN4148

IC4PIN B ICY 2=PIN 14 <—ﬁ—0 6V 70 18V
100n

IC12=PIN7 ov
100n

IC4ab PIN4 Q—J--o

RELEASE

™o

-6V 70 - 18V

Envelope Generator

This envelope generator was designed
to boost the performance of my ancient
monophonic synthesizer which came
equipped with only one. This way I can
control either the VCA or VCF with
cach generator. It's a no-frills ADSR
generator and it’s small and cheap.

C1 charges at a rate sct by the at-
tack pot when the gate goes high (at
the start of a note). At a certain voltage
(sct by RV2), the flip-flop of ICla, b
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resets and C1 discharges at a rate sct
by the decay pot until it reaches the
voltage set by the sustain pot. When
the gate is removed (note off) C1 dis-
charges through the release pot.

RV1 sets the maximum sustain
level which should be set to match the
voltage controlled device. IC4 buffers
the voltage across C1 for the output.

I used this circuit with a Moog
Rogue with excellent results.

Super Woofer

This circuit enables a single centrally placed
woofer to be added to a stereo system. This gives a
cost effective bass enhancer which still preserves
the stereo picture via the original speakers.

The right channel is driven in antiphase and
the right hand speaker is reverse connected to re-
store the phase.

C1 and C2 as shown give a crossover at about
800Hz — other values could be tried.

The single bass speaker is bridge connected
across the antiphase outputs via inductor L1. This
has the incidental advantage of cancelling out in-
phase hum and vertical turntable rumble.

Note that for a system playing records only,
the inverting IC circuit could be removed by
reversing one half of the stereo cartridge.

RIGHT
AMPLIFIER

PHASE
INVERTOR

N :
IC1 =741
L1=3mH

RIGHT
SIGNAL

The circuits shown are froim readers, and
while we make every effort to reprodiice them
accurately, E&TT cannot be responsible for
circuit operation.

E&TT February 1989



Pioneer's
Surround
Sound

AV Receiver

he VSX-9300S is one of the most
interesting and sophisticated A/V
products Pve ever come across and
in view of what it can do, its $1,200
suggested list price gives you quite a
bargain. In a sense, Pioneer is tack-
ling the last frontier in home audio
with the VSX-9300S: the rebirth of
surround sound in a new and improved
format. This unit gives you the very best of
this new technology: Dolby Pro-Logic Sur-
round Sound, with adjustable digital delay
as well as Simulated and Stadium Sound, a
real 125 watts RMS power per channel
with low distortion and 30 watts per chan-
nel on the rear. With this and a host of
other features, the unit has all that most
people will ever need when it comes to
bringing the theatre into their homes.
There are facilities for connecting and
processing video signals from two VCRs,
two-way dubbing, a video disc player input,
a split-screen video enhancer (for compar-
ing enhancement with the original) and a
VCR audio noise filter (see fig.1). The unit
can remember five acoustic control en-
vironments and comes with a Smart
Remote (an infrared control box that can
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be taught the control codes of other equip-
ment). For those who like to be hiiled to
sleep, there’s even a timer that will turn the
power off after 60 or 30 minutes.

Controls

A newcomer to the VSX-9300 is faced with
a myriad of controls. Microprocessors offer
an inexpensive way of operating a lot of
functions and some Japanese designers go
overboard with them. Nevertheless, I find
that when sensibly used, these controls

make consumer equipment much easier to
operate and in the case of Pioneer, I take
my hat off to the ergonomics of the design.
The VSX-9300’s station ID display is an ex-
ample of this. As you preset one of up to 20-
stations, you can also assign it a four charac-
ter ID and store it in the unit’s non- volatile
memory. This concept is taken still further
with what Pioneer calls a “Hyper Intelligent
Tuning System” — HITS for short — that
lets you scan all the named stations begin-
ning with the four character IDs already

Pioneer VSX-9300 VCR Noise Filter engaged
10 —T
1 _—
A /-" \_\1\\

@ /‘/ at
F I AP =9
3 % g

a b

g
102 ® 100 200 500 ® x & 10k 20k
Frequency

Fig. 1. The Pioneer VSX-9300 with the VCR noise filter engaged.



Pioneer's Surround Sound AV receiver
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Fig. 2. The Dolby surround decoder block diagram (top) and the Dolby Pro Logic surround

decoder block diagram (bottom).

entered.

Decoding

Unquesnonably, the VSX-9300’s biggest
drawing card is the Dolby Pro-Logic Sur-
round Sound circuitry licensed from Dolby
Labs. Dolby Pro-Logic decodes motion
picture soundtracks in a manner similar to
that used in movie theatres equipped with
Dolby Stereo. All movies that bear the
Dolby Stereo logo, including those available
on VHS and Beta tapes, contain surround
channels of audio which have been com-
bined into regular two channel stereo using
Dolby encoding. An adaptive matrix, part
of the Dolby Pro-Logic circuitry, recovers
the surround sound information by con-
tinually analyzing the two channel stereo in-
formation and producing so called “steering
vectors” that indicate in which direction the
dominate signal was encoded and the rcla-
tive degree of that dominance. The steering
vector is then used to control a variable
matrix which feeds each output with an ap-
propriately weighted sum of the two input
signals. The procedure results in proper
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location of sounds in a 360 degree listening
environment. An additional benefit is a
“steered” centre channel which puts
dialogue on the screen. Pro-Logic is said to
be especially effective in ensuring that lis-
teners both on and off “axis” benefit from
the surround sound effect. Separation is
nominally 25dB between left centre and

right centre, and 25dB between left, right
front and surround. This is a substantial im-
provement over the passive Dolby surround
decoder which gives only 3dB of separation.

All Dolby Surround decoding sys-
tems include Dolby B type noise reduc-
tion, a time delay for the rear or side
speakers and 7kHz bandwidth limiting,
The normal delay is 20 milliseconds but
with the Pioneer, 15 and 30 millisecond
delay is also available (the delay is ac-
complished via digital circuitry). Delay is
used because it helps the ear establish
directionality. Bandwidth limiting is used
to mask the effect of any phase errors in
the encoding and decoding process since
high frequency errors are more noticeable.

Note that the block diagram of the
Dolby Pro Logic Surround decoder (fig.2)
as it appears in the VSX-9300S does not
show that the receiver has additional cir-
cuitry for Stadium and Simulated surround
sound. The “Noise Sequencer” shown in
this diagram is used to adjust volume on
each channel (this can be done from the lis-
tening/viewing position with the remote
control). The sequencer generates band-
limited noise that is gated alternately to left,
centre, right front and surround channels.
The noise appears for two seconds in each
channel as soon as Pro Logic is engaged
and one has selected “Test”.

Outputs

Dolby has also included in its licensing
agreement with manufacturers a bass
splitting function for home use. Dolby sur-
round sound systems in movie theatres use
a full frequency range centre channel to
help locate dialogue on the screen as well
as left and right speakers. In private homes
this is not considered so important be-
cause the left and right speakers are likely
to be closer together, so Dolby includes
three additional settings. The normal set-
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ting separates bass information below 100
Hz and distributes it equally to the left and
right channels. What's left, which is any-
thing above 100Hz, is available for a small
centre channel amplifier and speaker,
such as the ones in a TV set. The wide set-
ting provides full frequency range output
to the centre channel. The third setting, or
what is referred to as “Phantom”, dis-
tributes the entire centre channel signal to
the front left and right channel speakers.

The VSX-9300S uses a single power
supply for both the front and surround
channels. There is no centre channel
amplification, just a line output that is ap-
proximately 4dB higher than the left and
right front line outputs.

Specs

I found my unit capable of generating 135
watts of continuous power into two 8 ohm
loads in both front channels with no more
than 003% THD. This signal level was
achieved with the volume control wide open
and only 158-millivolts applied to the CD
input. The receiver is rated at 125 watts per
channel with no more than 0.005% THD
into 8 ohms; however, I was unable to con-
firm this extremely low distortion figure (see
fig3). I was pleased to note that the VSX-
9300S maintained its rated power output
with low distortion even with an AC line
voltage of 110 volts. Dynamic headroom as
per the IHF standard measured 1.67dB, a
little less than claimed.

Signal-to-noise via the CD and VCR
inputs, compared to a 500-mv input to
achieve a 1-watt output, measured 77dB, A
weighted, also somewhat less than specified.
I fear my measurement result was caused
either by power grounding or by the lack of
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adequate shielding or grounding of the
motorized volume control. At any rate, I
detected what appeared to be microproces-
sor noise leaking into the signal path at
medium and high volume levels. Pioneer’s
own S/N spec is 98dB.

FM performance is acceptable. Some
people may be fooled by the fact that the
FM tuner section will burst into life with
several stations in urban areas without an
antenna connected. Unfortunately, this an
indication of poor shielding which could af-
fect the tuner’s specified 80dB IF inter-
ference ratio and which did affect my
measurements. Usable sensitivity measured
22dBf in mono (IHF), stereo separation
was 36dB at 1kHz, and the S/N for a mono
signal was 42dB. THD measured 0.5% in
stereo at 1kHz and was substantially higher
at 6kHz as can be seen in fig.4. Noise in the
phono section was down 65dB. Phono
equalization (fig.S) was reasonably accurate
with 0.5dB error in the mid bass,

Although some of these measure-
ments don't indicate spectacular perfor-
mance, one most remember the price of
this unit and that it is primarily intended to
create a movie theatre in the home. In this
area it excels, with impressive separation
figures in the Pro-Logic mode. Table 1
shows what this Pro-Logic surround
sound receiver can do.

While these figures are impressive, it
is the sound field that this unit is capable
of producing that impressed me the most.
I've heard this unit used with a 50-inch
projection TV and a laser disc player as
well as with smaller TVs. Believe me, with
the right soundtrack, the sound bowls you
over. The VSX-9300S has enough power
to make the visual and audio experience of
a movie like Top Gun truly memorable.
In the video realm, I found the video en-
hancer particularly useful and really ap-
preciated the ability to make copy either
from VCR 1to VCR 2 or viceversa. B

Table 1. Separation measurements;
test signal 1kHz, 400mv.

Fr. Left to Fr. Right 51dB

Fr. Right to Fr. Left 54dB

Fr. Left to Fr. Centre 29dB

Fr. Right to Fr. Centre 31dB

Fr. Left to Left Surround 43dB
Fr. Right to Left Surround 44dB
Fr. Centre to Fr. Left 22dB
Surround to Fr. Left 20dB

Fr. Centre to Fr. Right 37dB
Surround to Fr. Right 38dB

Fr. Centre to Left Surround 47dB
Surround to Right Fr. 38dB

Fr. Centre to Right Surround 47dB
Surround to Centre 32dB

Pioneer VSX-9300
Phono Input RIAA Frequency Respanse
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Looking

In which a former editor of this publication
drags himself to the keyboard and
reminisces tearfully about the glorious past,
interjecting the odd lie and half truth to
keep things interesting.

SIEVE

tion. Well, sort of. I recall sitting in the
control booth with my feet up on the
mixing board and something really
obscure rattling in the speakers — Gol-
den Earring or Captain Beetheart or
Blue Cheer — one of those bands that
made your ears bleed if you went to
sleep with headphones on. It was one of
those days when you think of what it’ll be
like in a year from now, playing the same
records and wondering the same things.

It occurred to me at this juncture in
time that it'd be a good idea to think about
getting a proper job. I was staring debt
that bordered on indentured servitude
square in the face, and only one of us was
enjoying the prospect. The allure of radio
had long since dissipated.

I was perusing a copy of one of the
magazines I wrote freelance stuff for when
I noticed that they wanted an editorial as-
sistant. The idea sparked my imagination.
It would be interesting to work in a place
with a horizontal ceiling. Journalism
seemed to be one of those professions
which shares with radio a lack of pressing
demands on one’s wardrobe. It seemed
like a regular paycheck without the need
to wear a suit.

The record prepared to end. I put a
tape on and tried to decide how many lies
I could tell on a resume without its being
obvious.

Within a week I was trying to figure
out how to get a Consumer’s Distributing
desk on top of the boss’s station wagon so
I could have a real flat space to work at as
assistant editor for ETI. Things were un-
questionably looking up.

Intemational Blue Velvet

Electronics Today International, as it was
called at the time, was a very different sort
of magazine when I started working for it.
The company was a lot smaller, for one
thing. I think there were about eight
people there when I showed up. With the
exception of Halvor Moorshead, who ac-
tually started the company and owns the
whole party, I'm the last one of that crowd
still to be associated with the company it
has become.

The company had just finished its first
expansion when I arrived, propitiously,
two days after all the moving had been
completed and the heavy lifting was over
with. The new offices werc spacious, with
everyone having a desk and a room to put
it in. Within the year they'd be cramped
again, and within a year after that the com-
pany was to become split over two build-

ings. Things were growing.
E&TT February 1989
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The former assistant editor of
Electronics Today, John Van Lierde, was
leaving to go back to school. I was to spend
three months as the editorial assistant on the
magazine, and then step up to his job.

Working for a small publishing com-
pany is rarely boring. Halvor liked to say that
a lot. Because the company couldn’t afford
to have all sorts of specialized people on
staff, the assistant editor was expected to be
quite a few of them. This included handling
things like photography, writing, designing
projects, lifting boxes of magazines and
building trade show booths.

One of the perennial problems at the
time, one which has not really gone away
to this day, was figuring out what to stick
on the covers. Occasionally this would
work itself out because something in the
magazine would engender an obvious
stock photograph. Most of the time,
though, we had to take the pictures oursel-
ves. We had this camera, sort of, an aging
Bronica which had more loose pieces than
tight ones. It tended to come springing
apart at odd times, occasionally launching
bits of itself into space when you at-
tempted to wind the film on. Some of the
unusual cropping that showed up on the
ETI covers of the day were not so much
inspired photography as compensation for
light leaks.

One of the more original covers had
to do with soldering. The idea was to have
a soldering iron that seemed to be burning
through the cover, exposing the first few
pages beneath. The effect was coming
along nicely when the cover it was burning
through caught fire before the camera.

When I arrived at ETI, the magazine
was being typeset on an IBM composer,

‘which is a sort of glorified Selectric
typewriter. Shortly after this, we acquired
a Compugraphic EditWriter, a rea/
typesetting machine. It actually had
memory, about eight kilobytes of it, and a
monitor rather than a roll of paper. It was
$O... post-Victorian,

Still a year or two from actually
having a working word processor of my
own, I used to stay late just to be able to
write on the Compugraphic rather than
using an electric typewriter. The thought
of doing anything meaningful on it is
frightening now, but at the time it was so
unspeakably high tech.

About eleven minutes after the warran-
ty on the Compugraphic cxpired, it did too.
Service men came and service men went,
but the Compugraphic remained obdurate.
It worked about half the time, and emitted
long strips of uniformly black galley film for
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the other half. It was over a month before we
realized what the problem was. Cindy, the
girl who actually sct the type, had a fetching
smile and equally fetching curves. The ser-
vice men showed up but they just stood
there, transfixed, and never got anything
done. Cindy thought it was the funniest thing
she’d seenin ages.

After a long time Compugraphic ad-
mitted that they couldn’t fix the machine.
Halvor and I took turns sitting in the
typesetting room with an oscilloscope, a
pile of schematics which turned out to be
for the wrong machine and a desoldering
bulb. After a long time we managed to
replace most of the bad memory in the
thing, and it limped reluctantly into the fu-
ture. Halvor promised me that one day we
would take the Compugraphic out into the
parking lot and blow it to hell. This
thought sustained me in my darker days.

The most popular project of the en-
tire time I was working there was the
amazing 400 watt amplifier. It used a
whole bucketful of output transistors, a
power transformer that came with its own
pickup truck and a heatsink which caused
a modest aluminum shortage every time
someone tried to build one, but it certainly
could pump out 400 watts. There were
three or four places around town selling
kits for the things, and they could barely
keep all the parts in stock.

A lot of souls built these things who
shouldn’t have. People would try them out
with ten watt car speakers and discover,
amidst a lot of burning paper and smoking
alnico five, that a four hundred watt
amplifier can put out better than ten watts
of hum and background noise if you aren’t
careful. My favourite four hundred watt
amplifier tale is about a fellow who called
and wanted to know if he could build two
and bridge them to get one and a bit
kilowatts out of them. Headphones of the
gods, to be sure.

Flasks and Beakers

A part of ETI was scientific, rather than
electronic. In months wherein nothing
much was happening electronically, the
purely scientific bits sort of swelled up and
overwhelmed the magazine. One of the
most notable of these was the dreaded
Shroud of Turin issue. It wasn’t really
planned that way, but the other features in
the magazine were solid, workable and not
really cover material. There was, however,
this really interesting bit about the shroud
that was supposed to have been using to
bury Christ in.

The problem with the shroud article

was that if it had been just a bit longer it
could have been a book. Not knowing a
whole lot about the shroud, and, as such,
not knowing what could be edited out of
the thing, I was at a bit of a loss over how
to reduce the thing beyond simply remov-
ing its voluminous padding. As such, it ran
a little long.

About two month ago, someone ac-
tually got to carbon date the ol shroud. It
turns out, after all the fuss that’s been
devoted to it, to have been a medieval
fake. Nice try, though.

People liked to think of ETI as having a
monstrous project laboratory with at least a
dozen lab coated technicians running
around spouting differential calculus at
anyone who would listen. This wasn't exactly
the case. When John Van Lierde left and I
moved up a notch, there was this free desk in
my office. It became the project lab. Prior to
this, I think the project lab had been the
kitchen table in John’s apartment.

We were a bit shy of equipment, too.
Moaost of it was mine. The oscilloscope used
only the best 1950s vintage vacuum tubes,
and I rarely attempted to design anything
which required looking at non-sinusoidal
waveforms much above twenty kilohertz
during this period; the limited frequency
response of this aging box tended to make
everything above the audio spectrum into
sine waves, and damned small ones at that.
By comparison, the signal generator could
only do unclipped sine waves above about
five kilohertz, and then only if it was lying
on its side. I had a capacitor meter which
always said that the capacitors it was test-
ing had shorted, which it turned out they
always had, as it was putting about three
hundred volts across them.

Despite these little traumas, we did
some pretty decent projects. I now have a
60MHz dual trace scope, a working
capacitor meter, and the same signal gen-
erator, actually... I keep meaning to get a
new one. However, it’s amazing how little
fabulous test equipment really affects what
you do. Electronics is very much more in-
genuity and very much less expensive tools
than most people would imagine.

When I started working there, ETI was
being pasted up by a lone artist, Sarah Jane
Newman. She worked faster than the human
eye could follow. One day Halvor stuck his
finger on something she was slicing away at
and she very ncarly removed it. She main-
tained that he bled non-repro blue.

While we had an intercom of sorts,
Sarah never liked it very much. She com-
municated with typesetting by shouting.
The place had an echo. She had a fairly
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Looking Back

thick accent. The typesetting machine had
a pretty loud fan. Communication was not
always what it might have been.

The summer after I started, Halvor
decided that the company required a second
production artist, and he elected to mport
one. He'd known a fellow named Terry
Fletcher back in Britain, and he paid to have
him move over here and come to work for
ETI. Terry was... unique. The magazine
quickly became riddled with little cartoon
characters he liked to draw. The schematics
he rendered started to sport baroque look-
ing curls and ogives. He liked to shout at
Cindy too. Cindy liked to throw things at
Terry. That end of the building was a little
dangerous close to press day.

Terry and his family moved into a sort
of monstrous old house with a five degree list
to starboard down near the lake. After a
winter of trying to make sense of it, they
decided that it would be an asset to have a
housekeeper. They sent for the daughter of a
neighbour of theirs back in Britain, who
came to spend the summer. I recall being
told that she was a really nice girl from a
good family, and that it would be ap-
preciated by all concerned if I could stay
away from her so they wouldn’t have to ex-
plain to her parents why she was returning in
greater numbers than she arrived.

We got married about a year after that.
I haven't seen Terry in a long time, but I
doubt he’s wholly forgiven me. 'm fairly cer-
tain Meg’s parents haven't forgiven him.

Big Bang
Testing projects continued to be a chal-

lenge. Halvor arranged for us to get a bet-
ter scope, which was like something
handed down from on high. As the Com-
pugraphic was not ready for detonation at
the time, I dropped a brick through the
cathode ray tube of the old scope as a sub-
stitute. More than satisfying, this,

Great projects are not simply handed
to you. It’s more of an affliction. Take the
amazing movement alarm project. It was a
110 decibel horn in a plastic box with a
trembler switch. If you tried to move the box,
the horn went off. In order to reset it... well,
that was a problem. The trembler was a little
sensitive in the early prototype. In fact, just
pushing the reset button was enough to set it
off. It became obvious that the box had to be
dismantled and the batteries removed
before everyone went deaf. Suddenly,
without any warning, an alien space craft ap-
peared overhead and beamed up all the
Phillips screwdrivers... at least, that was my
explanation. The horn blared on.

Fortunately, you can’t run a 110
decibel horn from a nine volt battery for
very long, and it petered out after a while.
The lawyer down the hall inexplicably
moved to larger quarters a while after that.

One day someone from Commodore
called. I'd thought they made office furniture
and calculators, but they had this computer
and they asked if we were interested in
having a look at it. I had nothing going at the
time, so I agreed to write it up for the next
issue. The next edition of ETI sold as few
magazines every did before or will again.

This was really the beginning of the
magazine’s interest in microcomputers.
There’d been features about them before,
but this was a machine that people could ac-
tually buy and do something with, if admit-
tedly, not all that much. In the next few

months we ran more computer reviews, all
received with similar acclamation. Within
the year, Halvor had asked me to pass the
assistant editor’s position for ETI over to
someone else and start something called
Computing Now.

One of my last functions for ETT was
to hire my replacement. Halvor suggested
that if I put an ad in the paper I'd probably
get about a zillion calls and, for this
reason, it would be handy to dream up six
simple questions to weed out the people
who knew nothing about electronics. The
six questions went something like this.

1. What’s the value of a resistor with
the colours yellow, purple, yellow onit?

2. If you have a transformer with a
thousand windings in the primary and ten
thousand windings in the secondary, how
many volts will come out of it if you put ten
volts n?

3. What does AM stand for when
used in conjunction with radio reception?

4. Roughly how many ohms of DC
resistance would you expect to see across
an eight ohm speaker coil?

5. If you have identified the base and
the emitter of a transistor, what leads are
left?

6. What is the end of a silicon diode
with a stripe around it usually called?

We decided initially that we wouldn't
consider anyone who couldn’t get all these
right. Three days into the hiring. when no
one had even come close, we decided that
we'd at least interview anyone who could
manage four of the six — as soon as some-
one called who could do this. Toward the
end, we were down to giving serious con-
sideration to anyone who could get the resis-
tor question and make an intelligent guess at
any of the others.

Then one guy called and breezed
through the whole works. Bill Markwick
came to work as editor of ETI, and,
through several magazine name changes
and shifts of locale, is still at it.

Closing the Book

There are a lot of people and incidents
from this period that I haven’t mentioned.
I could cite a lack of space, but, in truth,
few of them would be interesting out of
context. You had to be there.

There’s nothing like the inspired chaos
of working for a small, dynamic publishing
company. If the editions of ETI which we
produced during that time lacked polishin a
few places, they were unquestionably never
dull. Like the job of editing them and
making them come to pass, they were always
rushing off and doing something different. m
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Versatile

Alarm

Circuit

A simple but comprehensive home burglar alarm.

ere’s a burglar alarm that can use
keyswitches, the usual continuity
loop, and an anti-tamper loop.
Figure 1 shows the component
overlay for the project and Fig. 2a
shows the circuit.

Figure 3 shows how to build the com-
pleted circuit into a suitable box — a die-
cast aluminum box is a good choice — and
how to connect up

PAUL CHAPPELL

er show has two secondary windings; if
you're using a 12V centre-tapped type, you
can just tape the centre-tap wire out of the
way. For the rectifiers D4-D7 you can either
use individual 1N4000-series devices or an
encapsulated bridge rectifier — whatever
you've got in your parts box.

The very first switch in the anti-
tamper loop is a microswitch to protect

the control box itself. If anybody removes
the lid, the switch will open and sound the
alarm. This is one of the many ways the
alarm protects itself. The anti-tamper loop
prevents any interference with the wiring,
Cutting the alarm wires will sound the bell,
removing the plug or cutting the power
cord will activate the alarm — and it still
finds time to protect all the doors and win-

dows in your house, to

the power supply check up on pressure
and relay. The PCB mats and infrared sen-
can be held in place sors, and to do all the
with double-sided other things a burglar
adhesive pads dglrl eon J e Link alarm should.
tape, or you can dri SEcH ' S % "
axl)lf)le il)J, the board s e i i ’ M Entry And
and use a nut, bolt . E Exit Delay
and spacer. A single [":‘[V; SOuNDER) B With so many features,
bolt will be quite a2 - - @b it’s hard to imagine
enough — there’s o o U ; 2 what could be added
nothing heavy on o o ¢ to the basic alarm to fill
the board. The relay SENSE LOOP ' = - up the rest of the PCB.
can lie on its back, o =, EE T P But there is one fea-
glucd in place, with o = | - pa ov ture yc;;xl’ll find on aZI‘1
the contacts faci Loop MPER - most all commerci
upwards. f‘ﬁf o alarm controllers that
smoothing capacitor the circuit so far
C7 can be fixed with $ doesn't have: entry and
a double-sided ad- o1 iy exit delay. '
hesive pad or with a . With the basic
capacitorclip. @ Lo | alarm system, the key
The transform- Fig 1 Componenl overiay for the free Burglar Buster PCB. operated switch to turn
the circuit on and off
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Fig 2 The circuit diagram of the Burglar Buster (a) The main control box. (b) A suitable

power supply (c) A simple alarm sounder.

must be outside the house. When you leave,
you turn on the alarm from outside. When
you return, you turn it back off again before
entering the house. The key-op switch being
outside the protection of the alarm system,
is a point where the circuit can be attacked.

With entry and exit delay, the idea is
to wire the front door in a separate loop to
all the other doors and windows. When
you turn on the alarm, the main loop is ac-
tivated at once but the front door contact
remains inactive for, say, thirty seconds.
This gives you time to get out of the house
and, as long as the door is closed within
the delay period, the alarm won’t ring,
This time there’s nothing outside the
house to be interfered with so the alarm
system is much safer.

When you return home, there’s
another delay to give you time to get back
in but now it’s not enough just to shut the
front door — a burglar could manage that
easily enough. The only thing that will stop
the alarm from being activated is if it’s
E&TT February 1989

turned off with the key within the thirty
seconds.

The circuit is shown in Fig. 4a. When
you turn on the alarm, power is applied to
the board, and C4, which will have no volt-
age across it initially, begins to charge via
R6 Q5 and Q4. Transistor Q4 is held on
by the charging current and in turn holds
on Q3.

If the front door is closed it will
prevent C2 from charging. If the front
door is open, C2 will charge via R1 and
Q2 and after about thirty seconds the cur-
rent in the main loop will no longer hold
Q1 in conduction so that the alarm will
sound. Closing the front door during this
period will discharge C2 via D2 and the
loop will derive its current from Q3 and
Q4.

In the meantime C4 is still charging.
After about forty seconds the current falls
below the value needed to maintain Q4’s
b-¢ voltage across RS and at the same time
provide current for Q4. At this point the
charging continues via RS but Q4 now
relies on Q3 for its base current. Transis-
tor Q3 is quite happy to provide the base
current as long as nobody opens the front
door. As soon as this happens, Q3 and Q4
both drop out and since QS is no longer
supplying them with any priming current
they won’t switch on again even if the door
is closed. Now the only way to stop the
alarm from ringing after C2’s charge
period is to use the key. Otherwise the cir-
cuit ticks on remorselessly.

The power supply and relay circuit
for this version of the alarm is shown in
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CONTACT

T0
ALARM =

__ DIE CAST ALUMINIUM BOX _

SOUNDER N~ s
7ve
CONNECTOR !—/ &
| “BLOCK |$NOT CONNECTEO
i
| IS rcB
TO + SENSE
SENSORS < ; 12 ANTI TAMPER =
? o

FIX TOBOX WITH
DOUBLE SIDED
SELF-ADHESIVE PADS

STRAIN

—— ____ RELIEF
— == - - BUSH

- MAINS

UJ‘ CABLE

j[]{}’s FUSE
! HOLDER

FIX TO CASE
WITH D/S SELF
ADHESIVE PAD

OR WITH
CAPACITOR CLIP

CAN
ELECTROLYTIC

MICRO SWITCH
OPENS WHEN
CONTROL BASE
LID REMOVEOD

RECTIFIERS
(WITH INSULATION
ON LEADS)

Fig. 3 Installation and off-board wiring.
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Fig. 5 Component overlay for the expanded alarm controller.
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PARTS LIST

Resistors
(all 1/4W 5%)
R1,2,6,7 10k
R3 100R (150)
R4 4k7

RS 2k2

R8-15 100k
R16 150R
R17 330R

Capaesitors
C1,23 10u elect

C4 33u elect

C5, 6 100n

C7 2200u elect

C8 2u2 elect (or tant)
C9 4n7
Semiconductors
IC178L.12

1C2 1458

Q1,3 2N3904

Q2, 4, 5 2N3906
D1-3,9-12, 14 1N4148
D4-8, 13 1N4001

Miscellaneous

RL1, 2 Relays, 12V

300-400R coil

X1 Piezo sounder

X212V siren or bell

T1 transformer, 6VA, 12V secon-

dary

FS1 250mA slow-blow fuse

FS2 250mA fast-blow fuse

SW1 key operated switch

B1 12V or 2x6V NiCad battery
Case for control unit, case for
sounder unit, panel fuse holder.
Fuse clips, connector block, micro
switch, strain relief bushes,
hardware for mounting transformer
and PCBs. Power cable. Connecting
wire, door switches, window foils
and other accessories to suit your

Fig. 6 Component ovenlays for the expanded Burglar Buster. (a) The power and relay
board. (b) The bleeper board. (c) The alarm board.
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Alarm
Board

The alarm board PCB.
45




Versatile Alarm Circuit

Fig. 4b. Diode D1 is now mounted on the
PSU board to reduce the number of inter-
connections between the two PCBs. The
timing circuit are reset when the key-op
switch removes power from the control
board. Capacitor C3 discharges through
R6 and D3 (in much less than forty
seconds since Q5 is no longer in action to
multiply up the timing period) and C2 dis-
charges via D2 on the control board and
D9 on the PSU board. Components R7
and D10 allow Q1 to work independently
of the rest of the circuit — you can change
the off position on the switch to a ‘standby’
function by leaving out D8 so that any in-
terference with the anti-tamper loop will
still trigger the alarm when the main loop
is disabled.

Figure 4c shows a useful addition to
the alarm. It’s quite unnerving to turn the
circuit on and know that at any moment
the alarm might sound, without knowing
quite when, The bleeper of Fig, 4c begins
to sound as soon as the alarm is turned on.
When it stops sounding, you've got about
ten seconds left before the alarm deafens

you.

The alarm sounder itself is shown in
Fig. 2¢. This circuit (for use with the basic
or expanded versions of the alarm) is built
into its own box and mounted so that it
can be heard from outside the house. If
you put the circuit itself outside, remem-
ber to use a weatherproof box. Spraying
the circuit with a protective waterproofing
compound wouldn’t hurt, either.

Component overlays for all these cir-
cuits are shown in Figs 5 and 6. None of
the circuit boards should give you the
slightest trouble. If you are ‘expanding’ the
basic version of the control board, note
that R1 is soldered in a different position
and that R16 is now 150R to suit the
specified relay. Apart from that, try to
bend the component leads carefully and
not too close to the body (the component’s
body, not yours.), remember to melt the
solder over the joint and not over the iron,
don’t cook the transistors and IC for too
long and everything should be fine.

Once you've assembled all the boards
youwll want to connect them all together
and build them into some sort of box.
Figure 7 shows the way to do it. The best
place for the bleeper board is on the back
of the piezo sounder — use double-sided
tape to hold it in place. The alarm board
and the power and relay board both have
relays on — double-sided tape might not
be quite strong enough to hold them, so
both have screw holes. Apart from that
Fig. 7 more or less explains itself.

46

STRAIN
RELIEF

STRAIN
RELIEF
8USH

oV ov

BUISH

-t MAINS IN

(!
10 ALARM
BOX ‘l:‘

€=

BFS!

[o: ANTI-TAMPER
RELIEF

fo ov A
BLEEPER X
ot

+12V

10 ALARM I 3
LOOPS ‘:l .
/ $o)
STRAIN

BUSH

MICRO
SWITCH

CONTROL BOX

fz

N e

X2
SIREN
(OR BELL)

B1
12V NeCad

ALARMBOX

Fig. 7 Installation and off-board wiring of (a) the alarm control bax and (b) the alarm

sounder box.

Once the alarm has been assembled,
the sense and anti-tamper loops are con-
nected as described last month. Just about
any commercial alarm equipment can be
used with the project — window tapes,
door switches, pressure mats, body heat
sensors, infrared beams and so on. For a
low cost alarm system, wiring up the doors
and windows will give most of the protec-
tion you could ever need, with perhaps a
few pressure mats to give a surprise to
anyone who might be clever enough to
penctrate the external defences. B
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How Stepping
Motors Work

Precise control of rotating shafts is possible
with these unique motors.

lectric step motors are ideally
suited for driving the lead screws of
numerically controlled machines.
The quantized stepping motion is
readily specified in digital form;
hence the motors are simply con-
trolled by computers.

A typical positioning system comprises
alead screw or rack and pinion driven by an
electric motor. The expense of a DC motor,
together with its associated position
measuring system and controller, has
caused many manufacturers to adopt step
motor drives. These drives allow simple
control and can give reliable adjustment-
free operation in a properly designed sys-
tem. However, it is worth noting that at least
one major computer manufacturer has
switched from step motors to DC motors
because of “mechanical adjustment
problems”. When the position is deter-
mined numerically, it is quantized. The
quantization error is usually (but not al-
ways) set to be less than the backlash and
pitch errors in the mechanical system. For
an electric step motor, the position quan-
tum is typically one step, although this may
be less if micro-stepping is used. Step sizes
typically range from 036 to 30 degrees
(1000 to 12 steps per revolution) but may be
as small as 0.0014 degrees in microstepping
applications.

DR H.VIRANI

In a numerically controlled machine,
the position is determined by a computer
and the position quantum is normally set
equal to the movement produced by a
single motor step. This provides a direct
correspondence between the positioning
system and the position number within the
computer. Thus it is possible to implement
a very simple position control system by
using a micro computer and a step motor.
Such a system is shown in Fig. 1, for a
three phase reluctance step motor.

In the next section, the various types of
step motors are briefly described. This is
followed by a brief outline of the types of
electronic drive circuits used for step
motors,

Step Motors

There are three types of electric step
motors: the variable reluctance (VR) step
motor, the permanent magnet (PM) step
motor, and the hybrid step motor. These
are described in order. A VR step motor
is shown schematically in Fig. 2.

It operates by attracting the nearest
pair of rotor lugs to the stator pole pair
which is magnetized. The rotor moves so
as to align the lugs with the active pole
pair. Further active phase (which supplied
the current to the active coil) is turned off
and the next phase is activated. The new

active phase establishes a new magnetic
field displaced from the original field and
the rotor moves to realign its salient poles
with the new stator field. The process con-
tinues as further steps are taken.

The VR stcp motor will operate with
phase currents in either direction. Thus a
minimum of three phase is required to es-
tablish reliable rotation characteristics. The
three phases may supply three sets of coil
wound on a single laminated stack as shown
in Fig. 2. This configuration is known as a
single stack VR step motor and it is com-
monly used in small low cost motors.

Alternatively, each phase may be
wound on its own stack of laminations
which is keyed into a housing. Up to seven
stacks can be keyed into the housing at ap-
propriate angles. This would be known as
a seven stack VR step motor. Multistack
VR motors typically use a common rotor.
The mutual coupling between phase of a
multistack VR motor is much less than for
assingle stack VR step motor.

The PM step motor has a cylindrical
rotor which has alternating north and
south permanent magnetic poles dis-
tributed around the circumference of the
rotor. At least two phases are attached to
the stator coils with the same number of
magnetic pole pairs on the stator. The
magnetization of these stator poles can be

D -:--- -;.A .........

% St !
DlRL‘CTth-—l SICMA = B

° VOLTAGE

e

Fig. 1

* BOOST
| STEP = 29G4l [+ C . :
s = __.ro L
PHASE SEQUENCER j ZF J; $
l- T -l A HJ I
) ) LJ
8748 - : : E ]
. ' C =
o = g
l_- 5 _l ov

Fig. 2.

E&TT February 1989



How Stepping Motors Works
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Fig 3a and b (top) Simple switched dnives for VR (left) and hybrid or PM motors (left).
Fig. 4a and b (bottom) Drives for bifilar-wound motors.

moved one step by reversing the current in
one phase. The rotor then moves by one
step to realign its magnetic poles with the
opposite magnetic poles on the stator. The
permanent magnets on the rotor generate
a large back emf at high step rates. This
precludes the simple switched drive circuit
in high speed positioning systems.

Some PM step motor systems include
velocity feedback coils and are quite
suitable for microstepping applications.
The hybrid step motor combines features
of both VR and step motors.

A pair of offset salient rotors are on the
same shaft. The rotors are separated by an
axially aligned permanent magnet; the drive
schematic for such a bifilar-wound step
motor is shown in Fig, 3b.

Fig 5. The Vemier stepping motor has a
large number of poles for up to 500
steps/rev.

from zero and exponentially approaches
the rated value. The time constant for the
exponential rise is L/R where L is the in-
ductance of the coils attached to the phase
and R is the total phase resistance. For the
simple drive circuits shown in Fig. 3, R is
the resistance of the coils. The current
risetime constant can be reduced by in-
creasing the phase resistance as shown in
Fig. 4a and 4b.

The supply voltage is increased so that
the same maximum phase current is at-
tained. There is another current reducing
effect present in PM and hybrid motors at
higher speeds. The permanent magnets on
the rotor generate a back EMF which in-
creases with speed. This decreases the ef-

fective voltage across the coils

Drive Circuits
A simple switch unipole drive
for variable reluctance motors
is shown in Fig. 3a, and a drive
for bifilar wound PM or hybrid
motors is shown in Fig. 3b.
These simple drives could use
either micro switches or tran-
sistor switches and cre ade-
quate for low speed paosition-
ing. Note the use of clamp
diodes to carry the free wheel-
ing coil current and to limit the
voltage of the switching device
during switch off. However,
torque fails rapidly as the
speed increases because of the
time taken to establish the full
phase current in a coil.

At high speeds, the full
phase current is not attained,
so the magnetic field and

which results in reduced torque.
Thus the increased supply volt-
age decreases this effect and is a
great advantage for these
motors.

Voltages up to 240V DC
are used.

When a phase is switched
off, the two rotors form a north
and south pole pair. Operation
of the motor is shown
schematically in Fig. 6. The
most commonly used form is
the Vernier hybrid motor
which yields up to 500 full
steps/rev. This large number is
obtained by having a large
equivalent number of salient
poles on both the rotor and
stator. Each coil on the stator
activates several equivalent
salient poles as shown in Fig. 5.

For the configuration

hence the torque is reduced.
The phase current increases

50

Fig. 6. Operation of the Vemier motor.

shown in Fig. 5, there are 48
equivalent stator salient poles
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Fig. 7(a) A single-ended dnive circuit with suppression (freewheel) diodes, and (b) a bridge
circuit which doubles the voltage applied to the load.

on four pole pairs (2/phase) and 50 rotor
salient poles which gives 200 full steps/rev.
Torque is increased by axially extending
the stator coils and adding more pairs of
magnetized salient rotors along the rotor
shaft.

The motion of the hybrid step motor
is dependent on the magnitude and direc-
tion of the magnetic field in the air gap.
Hence a PM or hybrid step motor will
often have two windings on a pole so that a
magnetic field can be established in either
direction by using one or other of the two
coils, This continues to circulate through
the freewheel diodes which protect the
transistor switches against destructive
breakdown voltages.

The phase current gradually decays
to zero as does the magnetic field
produced by the “off” phase. This decay-
ing field contributes a new “on” phase.

The time for which the negative
torque component acts is reduced by in-
cluding active suppression of the “off’
phase current by means of Zencr diode
(or equivalent). This increases the reverse
voltage across the phase when it is turned
off. Suppression voltage limits are set by
the high voltage limit of the switching
device less the supply voltage.

A bridge circuit such as that shown in
Fig. 7 doubles the effective voltage applied
to a coil.

However, it does require four switch-
ing devices per phase for the common two
phase hybrid step motor. This may be
reduced to two devices if a split power
supply is used, but this doubles the high
voltage requirements of the devices. For a
three phase PM step motor, the windings
can be connected in star or delta and only
two devices per phase are connected.

The bridge circuit shown also in-
cludes a current sensing resistor so that
the drive current can be controlled to
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produce a constant current output. This is
effective at all but the highest step rates
when the motor’s back emf approaches
the supply voltage.

An additional advantage of constant
current drives is that the torque can be in-
creased 40%, and the complicated timing
nceded to overcome current lag and decay
problems can be largely ignored.
However, these constant current drives do
introduce considerable RFI and the addi-
tional current harmonics may induce
resonance in the motor.

Resonance

The slow stepping response of a VR step
motor is shown in Fig. 8a, and it illustrates
the underdamped second order response
of the system.

Notice in Fig. 8b, that the motor has
reversed because of forward motion
response. It is found that unreliable opera-
tion occurs over a band of step rates
centred on those at which resonance oc-
curs, /e, at the natural frequency and its in-
tegral subharmonics. In some motors, limit
cycle resonance occurs at twice the natural
frequency step rate, and parametric oscil-
lations at four times that rate.

Reliable Operation

In all cases, resonance effects are reduced
by increasing the amount of energy dis-
sipated during each step. Increases in the
friction load, changes in gearing, back lash
reduction or drive voltage changes can all
affect resonance of the step motor. These
can also adversely affect the maximum
speed. A viscous Lanchester damper has
the advantages of damping only the ac-
celeration. Hence it does not reduce the top
speed but does reduce resonance. However
the device does require periodic adjustment
and can be difficult to set correctly.

The above suggestions can cure many
resonance problems but other require-
ments may preclude their use. The use of
feedback can eliminate resonance. Essen-
tially off phases are operated at less than
1% of rated current by a constant current
chopper drive circuit and the on phase is
operated at 100%. The current rise time for
an off phase is proportional to the induc-
tance in that phase, and hence to the rotor
position. Thus the feedback information is
obtained within the electronic drive cir-
cuitry and the motor is completely standard.
This approach is well suited to multi-stack
VR motors.

Conclusions

In many applications, a step motor is an
open loop control system that gives excel-
lent results, as both its position and velocity
are predetermined. The addition of
electronic rotor position detection provides
actual position and velocity information
which can be used to overcome resonance
problems. The step motor may ther: run as
a brushless DC motor, but it does not need
the expensive position encoders and
velocity tachometers required for DC
motors. The step motor is ideal for numeri-
cally controlled systems and robots, as the
motor is simple and the complexity is
restricted to the drive circuity, which is
remote from the machinery. B

ANGLE

TIME

(a)

cause of forward motion response.

Fig. 8(a) The underdamped response of a VR motor. In (b) the motor has reversed be-

(b)
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SYSTEMS
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1200 HAYES COMP INTERNAL .
1200HAYES COMP. EXTERNAL.

2400 HAYES COMP. INTERNAL 189.95
2400 HAYES COMP_EXTERNAL. . 19995
FAX CARD 4800 WiTH SOFTWARE 849.00
FAX CARD 9600 WITH SOFTWARE 995.00
PANAFAX UF.150 WITH PHONE 1895.00
PANAFAX UF.250 WITH PHONE 2595.00
SCANNERS

HANDY SCANNER 2.5 ., 299.95

HANDY SCANNER 4 178",
LOGITECH SCANNER 4 1

LOWTEOHSERIAL s suesannsaneans resssiaatress 9995
LOGITECH BUS 11998
LOGITECH HIR| 148.95
LOGITECH 2 BUTT 3 . 69.95
MOUSE PAD .. .. e 795
18M COMPATIBLES JOY STICKS FROM, . 29.95
JARVIS CANADIANMADE . ..ovuviiiniiniiiiiians 5495
DIGITIZERS

KEMAN CT1170 t000 LINE/INCH, . .

TITAN KT2000 400 LINEANCH. . . ..

TITAN KT3000 1000 LINE/INCH ..., .

PDWER 8UPPLIES

ER CASE .
AT STYLE CASE FUP UP FOR

= XT ORBABY AT MOTHER BOARD .........
AT FULL SIZE CASE WITH HARDWARE
AT TOWERCASE. cocccccaconcassovcarorncranne

PORTABLE FOR AT OR XT WITH POWER SUPPLY -
- 8" DUAL AMBER MONITOR, KEYBOARD . ..... 89500
LCO PORTABLE WITH POWER \SUPPLY KEYBOAﬁD

SAME AS ABOVE BUT PLASMA DISPLAY ..

50 00
.. 1796.00]

KEYBOARDS
XTIAT 5080 STANDARD 84 KEY KEYBOARD
XT/AT ENHENCED 101 KEY KEYBOARD ... .

MOST ORDERS SHIPPED
WITHIN 24 HOURS.

TERMS

VISAIMC/ICODICHECK

1BM COMPATIBLE BOARD

MOTHER BOARD

10/12MEG. AT 286 4MEG EMS OK
18720 288 “NEAT"
18720 388 AMEG EMS OK

VIDEO ADAPTER
MGA HERCULES COMP. W/ PRINTER PORT
CGA COLOR GRAPHIC VIDEQ ADAPTER

2115 12° AMBER SWIVEL BASE
2025 12" AMBER COMPOSITE
PACKARD BELL AMBER SWIVEL BASE .
TYX MONITORS
12" COMP. AMBER MONOCHR.

§S;E°,:°E:§i‘gi‘;,‘,’,§w 256K . 14S2F/W.14" VGA ANWHT FL SCREEN
EGABOOXBOD . .......00urrorins 2410 . 14" RGB 43mm POL TILTSW .
ATIGRAPHIC SOLUTION .. 2410AQ 14" RGB 43mm A GL. TLT/SW.
ATI WONDER CARD 2411 14" RGB 39mm POL.TILTISW ..
G7 MGA/CGA AUTO s'Wl'fén 2411AG 14" RGB JMmA GL. TLTISW
ATIVIP MGAICGAEGANGA . .. 2412 14" EGA 30mm A GL.TLT/ISW
2422 14" EGA J1mm A GL. TLT/SW.
UO CARDS 1435 14" MULTISYNC. ., .

XT PARALLEL PRINTER PORT..
XT RS232 SERIAL PORT
XTUO 4 2(SIPICIG) . vuvanvunnnn
XT MULTI U0 {S/PIC/G/DISK CONTR) .
XT GAME PORT (TWO POR
AT GAME PORT (TWO PORT).,.....
TIME CARD WITH BATTERY BACK
AT 110 SERIAL/PARALLEL . g
ATUO SERIAUPARALLEUGAME

1310 . 14“ELECTROHOME M. SYNC

1910 . 19" ELECTROHOME M. SYNC
DATATRAIN MONITORS COLOUR

©C3535 14" .33mm D.P. EGAICGATTIS ..
DC355 .OOT PITCH 41mm EGA/CGA .
DCS05 .. .DOTPITCH .41mm VGA ...
DC800 . M.RES VGA/DIG. D.P.3smm ...

MEMODRY CARDS A

XT 576 RAM CARD OK DATATRAIN ‘U-ONITO & MONOCHROME
V240A ... 12" AMBER COMPOSITE . .

XT2MEG EMSJ.132 V242 ..12" TTL AMBEROR GREEN . .

AT2MEGEMS .OK,

25 MEG EXPENSION CARD.

APPLE COMPATIBLE COMPUTE|

BOARDS

W LASER 128EX Il + flle/lic COMP.. ..
LASER DISK DRIVE 'C" COMPATIBLE .
LASERDISKDRIVE It + COMPATIBLE

V252 . 12" M.RES MONO AMB/GRN. .. . . veoe
V262A 12" FLAT SCREEN TTL AMBER .....

V272 (14" DUAL FREQ, AMBERWHT
V282 14" O, FREQ, FLT SCRN AWH
V502 .....12" ANLG VGAIMCGAMONO WH. .

ROLAND PRINTERS

80 COLUMN CARD AUTO SWITCH. 99.95 PRI0I2 ... .144CPS DOT MATRIX . .
280 CARDFORCPM ............, 89.95 PRI112 ... 192CPS DOT MATRIX

SERIAL PRINTER CARD MODEM/ PRINTER. s:::;glx. 212(;:3 :sog &AJ:;)(N; :
NICE PARALLEL PRINTER CARD. . . :
16K RAM (LANGUAGE CARD) - PR1215 ... 218CPS WIDE CARRIGE. 609.95
SPEECH CARD PR1550 . . . 286CPS WIDE CARRIGE .- . 79995
COLOR MODULATOR KIT. PR2450 . . .240CPS WIDE CARRIGE. .99 0(‘)
POWER SUPPLY. PR2017 ... .17CPS DAISY WHEEL. .. . 49,9

EKCONROLL : ESPSON 0 PIN DOT MATRIX PRINTERS
TRIAL BOAI LX800 . 180/180CPS DRFT30/25NLQ
LB INE EOARDS LX-80084 180/150CPS DRF 130725 NLQ

FOR IBM.COMPUTERS

SA-1208D ANALOG INPUT, . .0.evviinniiannnns
SD-1203 ANALOG OUTPUT BOARD.
SC-1802 A/D-DIACARD ...............
S1-3232 INDSUTRIAL CONTAOL MODULE
S1-7210C IEEE 488 CARD (GPIB)
51-82558258 110 CARD . ...
$1-8250 RS422 CARD ZAC‘TIVE POHT, .
$1:5124 FROM WRITER FOR 4EPROM.... .

EX-1000 . 250/45CPS DAFTINLQ SL. TP,
EX-800 .250/45CPS DRFT/NLQSL. TP .
FX.1050 284/54CPS O/NLQ 132CL.SPK
FX-286 . 200¢40CPS D/INLQ 132CLMN ...

FX-850 285/54CPS DINLQ SMARTPARK
FX-88E . .200¢40CPS D/NLG 80 CLMN
24-PIN LETTER QUALITY DOT MATRIX PRINTERS
LC-10%0 . 264/220/88/73CPS ... .
L0:2500 . .270/0CP8 DRAFT/NLQ .

LQ 500 180/80CPS DRAFTINLQ ESCP -

B8/73CPS

[WE CARRY A LARGE SELECTION OF EMPROM WRITER
UNIVERSIAL
PROM PROGRAMMER (CALL FOR INFO)

Q-850 . 2847220
OX 10 .EPSON 10CPS DAISY “VHEEL
5Q-2500 S4018CT % DRAFT)
24 NOZZLE INK JET 132CNv.
AB SWITCH BOXES SERIAL/PARALLEL, AUTO - OR STAR PRINTERS

MANUAL, WITH/ WITHOUT BUFFERFROM

NX-1000 289.00
GENDER CHANGER DBSN&25 FIFf M/M, CONVERTERS, NX-1000C N 289.00
|BOOS TERS, MINITESTERS, NX-1000C . ... 144CPs JCOLOU 399.00
NX-1000 . .. .. 144CPS 7COLOUR 399.00
L AREA NETWORK SYST %15
UPS 1107210 ARCNET LANCARC . . NR-10
UPS 1000 ETHERNET LANCARD NR.15
UPS 400 4PORT ACTIVE HUB CARD NX-2400
UPS 404 4PORT PASSIVE HUB CAR NB24-10

UPS 808 BPORT ACTIVE HUB CARD

NE215
CALL FOR FULL INFORMATION LASERPRINTER

SERVING YOU FOR OVER 15 YEARS '

WHY WAIT? CALL ORION ELECTRONICS NOW!

386
1MEG
9" AMBER DUAL CRT 129500 189500 299500
LCD 600400 SCRN 164500 224500 334500
239500 299500 409500

SRS+ DISKETTES
100% ERROR FREE & LIFETIME WARRANTY

ORION BRAND § 1/4 DISKET !
0020 360K DS/00
OD2HO 1.2M DSlND
FORCOLOUR ADD .

ORION BRAND 3 12" DIS
DSIOD..

OF?DD

NO NAME DISKETTES
5% " 0S/DD 380K . .
FOR COLOURADD. .
A% IM ...
FOR COLDU! -

FOR QUANTITY DISCOUNTS CALL |\ IKA@

KAO
KAO Is for keeps

KAQ MD20 5% 360K DS/DOD ...
KAQOMD2HOS %" 1.2M DSYHD
KAO COLOUR OISKETTES ADD . .
KAO MF2003% ™ 1M DS/DOD, .
KAO MF2HD 3% " 2M DS/HD,
KAO COLOUR DISKETTES ADD ,
KAQO DISCAROO 3% "' IN POUCH

OXY-880A .B-SIZEBPEN .
DXY-885 .BSIZEAUTO PEN . .
DXY-808A . B-SIZE ELECTROSTATIC

OXY-1300 . A/B SIZE 1M BUFF STD
GRX-300. .. .0-SIZE ROLLERBED
3AX 400 €-S12€ ROLLERBED,

JOLAND PLOTTER PENS
ATERBASE , .,
ML BASE.....

MAGE TEC PLOTTER PENS FIBERTIP .
ROLLERBAL
PLOTTER PAPER ALL SIZES
UNINTERRUFTIBLE POWER SUPPLIES
UPS-230 SENDON _, ..

FOWER BAR W'TH SURGE PROTECTOR
00-100L HOLDS 100p¢ 5% WITH LOCK . . ..
DD-140L HOLDS 140pc §% " WITH LOCK
DD-B0L HOLD'3 80pc 3% " WITH LOCK ...

ALL 1TEMS SHIPPED BY CANPAROR UPS ADD $4 00
FOR ALL COD ORDERS ALLOW 10 BUSINESS DAYS
FOR SHIPPING WHEN PAYING BY PERSONAL CHECK

ORDER TOLL FREE!

ALL ITEMS SUBJECT TO PRIOR SALE DELIVERY &
HANDLING CHARGE 5
MERCHANDISE MUST HAVE RMA NUMBER
RESTOCKING CHARGE 20"+ PRICE SUBJECT TO
CHARGE WITHOUT ANY NOTICE

Cratrt ca% arpn

" nol semned
wa o wme ot
‘

MIN $500 ALL RETURNED

1-800-265-2658

40 LANCASTER ST., W., KITCHENER, ONT. N2H 459
PH: (5619) 576-9902 FAX: (519) 576-9028
DEALER INQUIRIES INVITED

WE CARRY ONE OF THE LARGEST SELECTION OF
RIBBONS FOR ALL TYPES OF PRINTERS, SOFTWARE
FOR I1BM, APPI E, COMMODORE ATARI ETC

BOOKS FROM MCCY "UBLISHERS. CALL FOR A FREE
FLYER & PRICING. COMPUTER CABLES FOR PRINTERS,
MODEM, DiSk T VES; CUSTOM MADE CABLES.
CONNECTORS: Db SERIES, HEADERS, EDGE CARD,
SEMICONDUCTORS, RAM, ROM, EPROM, TTL, CMOS,
TUBES, ZAPACITORS, RESISTORS, FUSES, CRYSTALS,
TRANSISTORS. LAMPS, SWITCHES ETC. TEST
INSTRUMENT. SCOPE. MULTI TESTERS, LOGIC PROBES|
ETCJ ELECTRONIC KITS, EDUCATION / HOBBYIST

MOVING SIGN ANY SIZE
CALL US FOR YOUR ELECTRONIC NEEDS!

f you find a better price
call us before you buy.

Order desk & lechnical support open:
9:00 am. to 6:00 p m. Monday -Friday
9:00 am. to 500 p.m. Saturday

For Service
CALL
1-519-576-9026

Immediate shipment on purchase
orders from qualified institutions
{schools and universities included).

Circle No. 11 on Reader Service Card
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EXECUTIVE SOFTWARE

XT AND AT COMPATIBLE COMPUTER

SQFTWARE FOR PG,
FROM THE GCGREATORS OF ALMOST FREE SOPTWARE

V O L

The response to our first Executive Series Software
disk has been so overwhelming that we would have

created another one even if
place had died all on the same

agree that this one is every bit as interesting as the

U M E

There are several programs on this disk which no

of dollars. This one costs just

T W O

¢ we would e serious user should even consider being without.
B Anve n U | There are commercial programs which do some
. We you'll daetlaingst}md)iscd%dw.ﬂvycastbu

bucks. If it saves

last, crammed to the write protect notch with help- : the . I

ul ams to make your computer more power- | YO% I JUNULE the next time you e 1eay in a
I L ek e e
Included in this collection are several file manage- RN L ARt LGB aTa I o T
ment progrars, a disk formartter wbtgyj aauallyge ﬁuo:nw!ue s gamed 4 olzt,ﬁurze dll%%uck
makes your disks bigger, a virus check program i z/&?u mfﬁ% ﬁ?&upzm,t oo It'l%al
that really protects your PC from infection and a | 1 )ouCZ:znw s qfto&.tm’f o f 9 me’
double belping of other powerful of code. d)és[ is alwiays just a phone mﬂm

BCOPY is a handy little re- | banger calculator which popsup | velope into your printer, hit a
placement for the gOS in a window whenever you key and have the envelope ad-
COPY command which need it. d dreésed automatcally, c%%yin?
peyfis abgond | TONTO sy sdai | e om e ren
it returns you to );he DOS B gone ﬁwlh‘ﬁcg provides a m_lmdlger glso print a text or speciall
prompt $o you can get back to | 7= i acl}xﬁnfsorl?h? WIdOW | designed graphic return address
whatever you were doing. s i o] on every envelope if you like.

~ is a simple file man-
gg% urtrzia}l(iiset?rf El?;;}:r g;l l}éour serradtiizh el Belp yor rove, VCHECK protects your sys-

ghone. Not likely to affect the
ottom line, this, but it’s very
small and kind of fun.

NJFRERAM will tell you
how much free memory is left
in your machine from minute
to minute, even when you’re
inside an application. This is a
great asset to spreadsheet users.

CASE will convert text into
all lower case, all upper case,
capitalized words and it’ll even
clean up WordStar files.

MAXI is a disk formatting
program which will allow you
to get four hundred kilobytes
on a regular 360K disk, or al-
most a megabyte and a half on
a quad density disk. Speeds up
your hard drive backing up
considerably.

POPCALC is a handy four

, rename and delete lots of
ﬁlCOPe;ywidmout lots of typing.

WHEREIS locates files on
your hard drive... no matter
where they’re lurking.

MCOPY is a DOS COPY re-
Flacc;ment with lots of features.
t will copy files over multiple
floppies it you have too many
files to copy onto one, prompt-

ing you to swap disks. It uses a

sophisticated algorithm to make
:ﬁzrqu use your floppy space
as efficiently as possible. It’s a
avilized replacement for BACK-
UP and RESTORE in this case.
It also does CRC checks of each

file to make sure your impor-
tant data isn’t corrupted.

ADDRESS is a resident en-
velope addresser which works
with most popular word proces-
sors. It allows you to roll an en-

tem against those computer
viruses you’ve read so much
about. It checks sensitive files
tn your computer to make
sure they haven’t been infested.

SETALARM is a simple
memory resident reminder
that will beep at you at a pre-
arranged time.

SILENCE kills the speaker
in your PC when you don’t
want to be beeped at.

VTREE?2 is an enhanced ver-
sion of the VIREE program
on our last disk... there’s al-
ways one more version. It
maps out the tree structure of
Kour hard drive and tells you

ow much space each direc-
tory occupies.

WORLDTIME will tell you
e correct time in any city in
the world.

EXECUTIVE

SOFTWARE
DISK OF THE
MONTH CLUB

New Executive Software Series
disks will be apfaaring roughly
once a monah. If your day is too
Sull to allow you the time to order
these disks, we offer you our disk
of the month dub service. Join the
dub, provide us with a credit card
number and we'll automazcally
ship you each new disk, billing
your accoure. If you don’t want
to keep a disk, stmply return it
and we'll credit your card ac-
count. This service places you
under no obligation... you can can-

mlztwhenewrb)ou no longer
need it. All dub members will
recerve disks at the rate of $19.95,
or $29.95 for two disk sets, for

Y ve calendar regardless
of any price increases 112 may
occu':ywitbin this period.

To get on line with the Executive
Software Series disk dlub, contact
us by letter, or FAX, or
simply use the coupon below.

- - . -
I O Charge my Credit Card I
0 Visa OMasterCard OAmEx

Account# I
Expiry Date

I Name I

Address
|

Prov. Postal Code

I Signature

MOORSHEAD PUBLICATIONS
I 1300 Don Mills Road, North York,
Ontario M3B 3M8
(416)445—56& FAX: 4164458149

FINE PRINT: This software has been collected from public access bulletin boards and/or has been placed directly in the public domain by its authors. It is all believed to be in the public domain, or of-
fered as “shareware™. As shareware, users of these programs are requested to pay registration fees to their authors, which may entitle you to additional updates, support and documentation. Note that the
fec charged for this disk defers our cost in collecting and distributing the software only, it does not replace any requested shareware contributions. This will help to ensure a continuing supply of high
quality shareware available at reasonable prices. If you try out this disk, and do not fecl that it is fair value, you may retum it for a refund or exchange it for a different disk with no questions asked. We
do not sell software 1o people who cannot usc it. If you have trouble with disk, you arc welcome to call our free technical support service at (416) 445-53600 during normal business hours. Please be
prepared to tell us the exact make and model of your computer and the disk and program you are having difficulty with. Pleasc note that we cannat be respnisible for any loss, damage or expense result
'm? from your usc of this software, however caused.If you are unable to read your disk, it has probably been corrupted in the mail. You nced not call us in this case. Simply return the disk to our
software department with a note requesting a replacement. It will be shipped immediately. Please note that this disk docs presuppose a reasonabk familiarity with your computer. If you are very new to
your system, we strongly recommend that you familiarize yoursclf with it before attempting to use almost free software.

THIS DISK IS ONLY $19.95 (PLUS 8% O.S.T. & $1.50 SHIPPING) FROM MOORSHEAD PUBLICATIONS
1300 DON MILLS ROAD, TORONTO, ONTARIO M3B 3M8 PHONE: (416)445-5600 FAX: 416-445-8149
PLEASE SPECIFY 3 1/4 INCH DISKETTES OR 3 -1/2 INCH MICROFLOPPIES



Control AC power and eliminate RFl with
integral cycles

ANDY HLIND

he idea for this project arose when a
new soldering iron was purchased for
the author’s workshop. The old iron
was a 15 watt model, perfectly ade-
quate for light electronic work, but
sadly unequal to the occasional heavier
task. It was decided that the replace-
ment should be a 25 watt iron, espe-

cially as a very popular version just hap-
pened to be on “special offer” at the time.
The extra power is sometimes useful,
but for lighter day-to-day work it soon
proved to be an embarrassment. The bit
(an iron-coated type) continually oxidized
and refused to tin properly; eventually it
turned blue and started to warp. Joints
made with it took ages to solidify and dis-
played the typical appearance of overheat-
ing. In short, something had to be done.

Burst Fire

The usual method of controlling light
loads is by variable phase control, as used
in lamp dimmers. Even when well sup-
pressed, though, these create a lot of radio
frequency interference at close range,
especially unwelcome where sensitive
electronic equipment is being tested. As a

soldering iron has a fair degree of thermal

E&TT February 1989



inertia, some form of “burst fire” control-
ler seemed the best solution, as these are
inherently interference-free.

Since the mains supply alternates be-
tween positive and negative peak voltages
at 60 hertz it follows that it must pass
through zero 120 times a second. If the
load can be switched on and off at, or very
close to, these zero points, the switching
device will not make or break any heavy
currents, so the interference generated will
in consequence be negligible. Integral-
cycle controllers using this method switch
loads on and off at regular intervals, the
switching taking place at zero crossings.
The net power delivered depends on the
ratio between the “on” and “off” times.

Switching “off” at the right moment is
easy. If the drive is removed from a triac
gate it will continue to conduct until the
current passing through it falls to a low
level, which of course coincides with the
low voltage point (for a resistive load).
Thus the correct “off” point is selected
automatically. Switching on is slightly
more difficult; the right point has to be

R, Sl I W W e

sensed in some way and drive applied to
the triac at that exact moment.

Custom chips are available for the
job, but are not really suited to light loads.
The reason for this is that they usually fire
the triac with a very short pulse to the gate,
then rely on the “on” condition being
maintained by the load current. With a
small load such as a 25W iron, this is likely
to be insufficient at the point where the
gate pulse ends; for such applications a

[¥] RY Tc

(a)

R2 R

(b} ]

Fig. Ia. CMOS NAND gate oscillator. Fig. 1b Oscillator built with a “D” type flip-flop. Fig.
Ic. Substitute for R1 to obtain variable mark to space output.

R R2
390 100k

(4]
470n

02
IN&OG?

UVE
Dt

N4 O]
240V~

03

NEUTRAL 8Ix
1€ 12V)

€2
VORI 470y

LPt

24.0v

0% MAINS NEON |
ING148 INDICATOR 1
VR1 [}
470k |
LN .

D6
INGI4ER

IC1b
1
of <0138

Fig 2. Complete circuit of the power controller.
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PARTS
]

Resistors

All 0.5W types except R1 and R2
R1 180 1 watt
R2 100k 1 watt
R3,5 10k
R ™M
R6 1k
Potentiometer

VR1 470k lin. carbon with nylon or
plastic spindle

Capacitors

C1 0.47u 250V
@ 470u 25V electro.
E3h e 1u polyester layer
Semiconductors

IC1 CMOS 4013B type D flip-
flop

TRI .o 2N3904 or equiv.
D1, D2, D4, ..... 1N4003 or equiv.
| D1 12 volt 1W Zener
DS;D6; 2 1N4148 or IN914
CSRI ... coseevnsssevassniss C206D triac
Miscellaneous

VDR1 mains transient suppressor
such as Int. Rectifier Z211271 or
Active Components #10441; PCB;
box, 120 x 65 x 40mmy; plastic control
knob; 120VAC neon indicator (with
integral resistor); 8 pin DIP socket;
connecting wire, etc.



Zero Crossing Power Controller

NEUTRAL

LUvE

@ vCR1
— ¢

CSRY

|G :
® .'w.z_‘ (4] +
@ ® M7

LPY
NECN
NC'CATCR

CONTROL
(TCP vIEW

Fig. 3. Layout, wiring and PCB for the controller. The ground wires from the AC input and
to the load should be connected together with a screw connector.

continuous gate drive is better. Fortunate-
ly it is possible to construct an extremely
simple circuit around a “D” type flip-flop
which will not only generate the required
variable mark-spacc timing function, but
can be synchronized to the zero crossings
through its clock input,

A common oscillator circuit that can
be built with the two inverting logic gates is
shown in Fig. 1a. Positive feedback is ap-
plied right around the circuit via capacitor
C and R2, ensuring clean and positive
switching. However, after each switching
action, negative feedback from R1
gradually pulls the input towards the op-
posite polarity until another change of
state takes place. R2, by the way, prevents
the gate’s input protection from loading
the timing circuit.

In Fig. 1b the same circuit is shown
built, with a “D” type flip-flop. With this
type of device, the “Q” output will assume
the state present on the “D” input, whilst
the “Q” output will take up the opposite
state. We thus have an input and two op-
posing outputs, so an oscillator circuit can
be constructed exactly as before.
However, changes of input are only trans-

56

ferred to the outputs when the “clock”
input changes state, so this can be used to
synchronize output changes to another
input signal.

As shown, the output will have equal
“on” and “off” periods, but with some
simple additions these can be altered as
desired. If a linear pot is used for R1 with
a couple of steering diodes, the output will
have a constant frequency, but the ratio
between high and low states will be direct-
ly proportional to the pot setting,

The Circuit

The full circuit appears in Fig. 2. A
low voltage supply for the electronics is
derived from the mains through a series
capacitor, C1, together with diodes D1,
D2 and Zener D3. C2 stores and smooths
the output. With capacitive voltage drop-
pers (C1), there is always a slight risk of
catastrophic failure should the capacitor
fail, but in the author’s experience this is
uncommon, especially where protection
against high voltage transients (VDR1) is
provided. Capacitors are much cheaper
and easier to mount on PCBs than trans-
formers.

To generate the clock signal, current
flowing through R2 is passed through the
transistor’s basc-emitter junction during
positive half-cycles, turning it on. During
the negative periods it flows through D4,
and the transistor turns off. A logic signal
synchronized to the mains can thus be
taken from its collector. The IC used, a
CMOS 4013B, actually contains two “D”
type flip-flops. The first of these is used as
described, the output switching at about
1Hz, with the on—off ratio being adjus-
table through VR1.

The flipflops in the 4013 are also
provided with “set” and “reset” inputs,
which can be used to drive the outputs
directly regardless of the “D” and the
“clock” inputs. In the first stage these are
not used so they are connected to ground.
The second flip-flop is used simply as a
follower to buffer the output before it
drives the triac. Its “set” and “reset” inputs
are driven from the “Q” and “Q” outputs
of the first stage, and the unused “D” and
“clock” inputs are grounded.

The triac is a C206D, chosen for this
project as it is readily available and re-
quires less gate current than most other
types. The neon lamp is optional; it
provides indication that the unit is operat-
ing correctly and if, like the author, you're
in the habit of forgetting to switch off the
iron after a long day at the bench, the
flashing will serve as a useful reminder.

Construction

Construction of tis project is quite
straightforward, so little needs to be said
about it. Since live testing is difficult and a
faulty component in some areas could
result in a fair degree of destruction, it is a
good idea to check some of the parts
before insertion, in particular diodes D1 to
D4. Zener D3 can be tested with a suitable
voltage source, say a couple of nine volt
batteries, and a series resistor of 1k or so
(R6 will suffice for this), then measure the
voltage across the diode — it should be

s;
1l

NYLON BOLT i
N i
+F o L
N
L CABLE TIESI

Fig. 4. Method of securing the AC power
leads.
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12V. Fig. 3 shows the positions of all the
components; take care to ensure that the
diodes are fitted the correct way round.

Testing

Testing, of course, must be carried out
with due regard for the fact that all of the
circuit will be connected directly to the
mains and MUST therefore be treated as
“live”. It is suggested that a socket is used
for IC1, and initially the unit should be
plugged in without this IC. It is a good idea
to connect the meter probes to the points
indicated before plugging in, to eliminate
the risk of making contact with live parts.
Begin with the meter connected across the
47 capacitor C2, set to a range covering
up to 250 volts DC. This will protect your
meter if a fault is present.

Plug in, and if there is scarcely any
reading, reduce the meter range until you
can see the voltage on C2, which should be
around 115 to 12 volts. If this seems cor-
rect, unplug and reconnect the meter be-
tween negative and the bottom end of R3
(collector of TR1), which should read
around five volts when plugged in again.

This is an average reading, indicating that
TR1 is switching properly. Ignore any
reading present when the unit is un-
plugged, which will be due to charge
stored in C2. If all appears well, it remains
only to insert IC1 and plug in again; the
neon indicator should begin to flash at
about 1Hz, and adjustment of VR1 should
vary the flashes from so brief they're just
visible to so long they're very nearly con-
tinuous.

Final Assembly

The layout of the unit in its case is shown
in Fig. 4. the “cord- grip” arrangement is a
little unusual; since the unit is rather com-
pact, there isn’t space for most of the avail-
able types of cable clamp. The solution is
to place a nylon screw between the two
cable entry holes and tie the cables firmly
to it with a couple on nylon cable-ties. This
provides a compact, cheap and effective
fixing for both leads. No metal parts
should be exposed on the outside of the
case. A potentiomcter with a nylon shaft
and a plastic knob must be used.

In Use
Though designed to control a soldering
tron, this simple unit could be used or
adopted for a host of other applications. It
can be employed anywhere a low-power
interference-free controller is required,
for instance with an electric blanket. The
specified triac is rated at three amps, per-
mitting safe use with loads up to about 250
watts (though a small heatsink may be re-
quired above a couple of hundred watts).
Alternatively it could be used to
operate flashing displays of various kinds,
disco lights, Christmas tree lights, and so
forth, The flash rate can easily be altered or
made variable just by changing the pot con-
nections and the value of C3. Two pots
would allow independent adjustment of the
“on” and “off” periods. C3 of course must
be non-polarized: in practice this means
that larger values should be made from two
electrolytics placed back- to-back. Low-
leakage types such as tantalums are
preferable for this. The prototype has been
tested with two 10u tantalum beads giving a
flash rate of around five seconds, with no
problems at all. &

MICROSCIENCE

FUIURE INITERFACE INC,

YOUR HARD DRIVE
REPAIR SPECIALISTS

CMI FUJI SEAGATE TANDON MAXTOR
QUANTUM SHUGART MINISCRIBE C.D.C.
LML NEC RODIME PRIAM OLIVETTI

HARRAP’S CD-ROM
MULTILINGUAL DICTIONARY

At the touch of a key, Harrap’s CD-ROM Multilin
Dictionary Database 1

al
ives instant access to 5 m'i%n

® Class 100 Clean Room ® Scrvo and Wedge Writing
Capabilities ® 5to 10 Day Turnaround e Full 24 Hour
Burn-in on all Repaired Drives ® 180 Day Warranty on all
Work e Competitive Pricing ® In-House Scrvo-Writing on
Scagate 4000 Scries @ Free Estimates Available

416-470-6280

FUTURE INTERFACE INC.
401 ALDEN RD,, UNIT 8, MARKHAM,
ONTARIO L3R 4N4

words in 8 languages: English, French, German, Spanish,
Italian, Dutch, Japanese and Chinese. For this project,
publishing companies from seven countries have con-
tributed 13 highly reliable and renowned dictionaries.
The total amount of stored data is almost 500 megabytes,
including address information used for quick retrieval.
This corresponds to an amazing 500 million characters.
Works with most popular word processing programs.

INLY SYSTEMS INTERNATIONAL LTD.

1090 Cummings Avenue, Gloucester, OntarioK1J 752
(613)744-8307 FAX (613)744-8320
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Where Buyers Find Sellers

ORIGINALTRI-MODE parts $89.95,
SB3 Parts $69.95, Notch Filters $39.95,
Catologues $1.00, GENIE,Box 522,
Montreal, PQ,H3S 2V3

Electronic Design/Computer program-
ming. Call Bob (416) 665-4288.

Modems for PC/XT/AT Halfcard 2400B
—$230., 1200B — $110. 2 year waranty
with cable software, C.0.D., Plus $8.00
S&H, H.E.S. P.O. Box 2752, Station B,
Kitchener, ON N2H 6N3.

FREEZING SPRAYS 16 oz. $4.20

TV Booster made Canada $65.00 both
units. Coax RG59 $84/1.000ft.; Antennas
from $39.00, Rotors $69.00, and more
37c¢ for catalogue postage

ANTECO Ltd. POB 3014 Willowdale "D"
ONT. M2R 3G0.

PRINTED CIRCUIT BOARDS

for ETI, Radio Electronics, and Ham
Radio projects. Full list $1.00,
refunded with first order.

B-C-D ELECTRONICS, P.O. Box 6326
Station F, Hamitton, Ontario L9C 6L9.

For Advertising Information Call:

(416) 445-5600 Or Fax:
416-445-8149

Advertiser’s
Index
Duncan Instruments of Canada 1.td.62
EMJ Data Systems ..........covueeeerunisnnsanss 64
Future Interface Inc. .......ccovevrvererrienrnens 57
Inly Systems 57
Kaientai Electronics Ltd ....................: 41
KB Electronics Ltd. .......ocoevcnnneraeceees 7
MeGrawHill, o ireess insert
National Technical Schools ................. S5
Orion EleCtronics ... 52
The Hunter Group.........emsnecccsnnns 6
Toshiba of Canada Ltd. ..........cuece..e. 63

Trebas Institute of Recording Arts.... 2

For Advertising
Information
Call (416) 445-5600
Fax: 416-445-8149
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list when it finishes with the current one.
This is actually useful sometimes.

You’ll probably note that, strictly
speaking, there is no break needed after
the default case, as it’s the last case in the
list, and there’s no where for C to fall
through to if the break had been left off.
This is true enough. In this case, C actually
ignores the existence of the last break
when it compiles the program. However, if
we were to tack another case onto this
switch some time in the future, we might
forget to go back and add the necessary
break to the default case. As such, it’s a
good rule to always end cases with breaks,
whether they’re really needed or not, un-
less there’s a good reason to omit them.

The contents of the three cases
should be pretty easy to work out. The
case for eight, the backspace, prints a
backspace, a space and another back-
space, so it moves to the previous charac-
ter, blows it away and thcn moves back
into the now vacant position. The case for
nine, the tab, just prints five spaces. You’ll
recall this use of printf from last month.
Finally, the case for thirteen, the carriage
return, should be pretty obvious.

Definition of Terms

Before we vanish into the swirling mists of
eternity, let’s consider a bit of compiler
lore. This has nothing to do with the above
example; i’s just a useful thing to have
your head around when you’re writing
programs.

One of the slickest features of C is its
#dcfine statement. This is properly called
a “pre-processor directive”, which is a
term that means that the authors of the
language liked big words. Like the #in-
clude directive we saw last month, this is
something which happens before the com-
piler starts worrying about the contents of
your program.

Here’s a common use of #define

#define pi 3.1415926
main( )

printf("The value of pi is %f",pi);
}

The syntax for the prinif statement is a
little weird; don’t sweat it right now. The
important point is that the #define state-
ment has associated the number 3.1415926
with the label pi.

This may seem like just another sort
of variable. It’s not. What actually happens
here is that before it compiles the program

the compiler goes through it and finds
every occurrence of the label pi. It then
mechanically replaces each one with the
number 3.1415926. This results in a lot
faster code than would have come to pass
if we’d used a variable for pi.

If you had a program with lots of oc-
currences of pi in it, you would use a
#define to initially establish what pi actual-
ly is. You might want to experiment and
see what effect changing the precision of
pi, the number of digits after the decimal
point, has on the working of your program.
In this case, all you need do is to change
the number in the #define.

You can assign anything to a label in a
define. For example,

#define name "Wombat Mec-

Angleiron”

tclls C that narne should be replaced
with the string Wombat McAngleiron.
Now, if you attempt to use name in your
program in some place where a string
would not be appropriate, C will most cer-
tainly complain.

Finally, you can even use this facility
to meddle with function names. For ex-
ample, if you print character seven to the
screen, the speaker on your PC will beep.
Thus, we might

#define beep( ) putch(7)

This will appear to create a function
called beep which makes the speaker
sound. This is slightly more efficient of
space and speed in your program than
would be creating a real function called
beep.

Beam Me Up, Scotty

If you're not exactly illuminated about C
language programming as yet, don’t sweat
it. It’s a bit like listening to rock ’n roll...
you have to let it wash over you for a while
until the lyrics start to make sense. Unfor-
tunately, depending on the rock ’n roll you
check out, when they finally do make
sense, the lyrics might turn out to be telling
you to go eat live sheep. At least C lan-
guage, when it finally does become clear to
you in a flash of blinding insight, won’t in-
volve mutilating livestock.

Next month, we'll have a look at some
specific PC compatible C language com-
pilers. If you're just itching to be able to
actually write some code, yow’ll want to get
the next edition of ET&T to find out
what’s best to write it in.

Byc.. B
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Mini-Amp

Not too hi and not too fi — but small, hot and not a lot of money.

KEITH BRINDLEY

¢ certainly can’t call this

project the ultimate in

super- powered, high-

fidelity amplifiers, but

we can assure you that

it’s simple to build and

it really couldn’t be

cheaper. A single chip

design means that as few as eight

components give an amplifier with

46dB of gain from a 9V power

source. A single pot controls gain
from zero to maximum.

The output power into an 8 chm

loudspeaker with a 9V power supply

is up to around half a

Fig. 1. The circuit diagram of the Mini-amp.

Fig. 1. You can choose between PCB
and stripboard construction. Neither
method involves any hazards; the
usual precautions and procedures
will let you build it safely. The PCB
layout, component overlay and
wiring diagrams are combined in Fig.
2, while those for stripboard are
shown in Fig. 3.

If PCB construction is your
choice, the only point to note is to
leave insertion of the integrated circuit
until last. This way there is less like-
lihood of damage from a slap-happy
soldering iron. Preferably use an IC
socket (although this

watt which, although
it isn’t eardrum- shat-
tering volume, is
more than enough
for a simple guitar
practice amplifier, or
a personal stereo ex-
tension amp. Power

op amps are useful as et
servo drivers or sim- %]

ple intercoms too.

Construction

RV

The circuit of the
Mini-amp is given in

E&TT February 1989

Fig. 2. The component overlay of the PCB.

isn’t essential) and
check that the chip isin
the right way around.
PCB pins for all input,
output and power
supply connections
make life easy but
again aren’t essential.
Watch for electrolstic
capacitor polarization
— make sure you get
them facing the right
way.
Stripboard con-
struction is just as casy.
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The Smallry Mini-Amp

9V
BATTERY

SPEAKER

+

Fig. 3. The component overlay for the stripboard and the track cuts required.

BYPASS 7

15k

A

GAINS GAIN1

—O6 Vs

150R k38

~INPUT 2 O—r

50k g

=05 Voyr

—O 4 GND

Fig. 4. The intemal circuit of the 386 amplifier IC.

Before components are inserted make all
track breaks, shown in the underside view
of the stripboard in Fig. 3. Then follow the
same rules as for PCB construction.

Shielded cable must be used for the
input connection; otherwise the amplifier’s
high gain will ensure heaps of hum and in-
terference. Mount the potentiometer as
close to the board as possible, or use
shielded cable for these connections too.
You’ll see the potentiometer in the
prototype amplifier is mounted directly to
the PCB pins on the PCB. This is a good
idea, as it keeps interference to a mini-
mum and allows a method of fixing the
board to the front panel of your choice.

Talking of housing, the vast numbers
of possible uses makes suggesting a case
fairly pointless. The board (PCB or strip-
board) is small enough to allow housing
inside the smallest of cases. If you intend
fitting a loudspeaker into the same case,
itll be this that decides case size rather
than the board.

Moving onto the loudspeaker, take
care in your choice. Tiny and tinny radio
speakers will make your project sound
similar to a tiny and tinny radio and won’t
do your valuable time, confidence and pen-
nies much justice either. So use as good a
loudspeaker as you feel the need (and ex-
pense) for, There is an argument for not us-
ing an internal loudspeaker at all but rather

60

one of your hi-fi system’s loudspeakers,

How It Works

The circuit for the Small Fry Mini-
amp (Fig. 1) tells most of the story. In-
tegrated circuit IC1 is a 386 power
amplifier which functions effectively as a
power operational amplifier with ground
referenced input. Pinout details are
provided in Fig. 4. The IC can operate
from voltages from 4V through to 12V. Its
quiescent current drain with a power
supply of 9V is only around 4mA. Internal
circuit of the chip is shown in fig. 5.

In the Small Fry the IC is connected
in a fairly simple non- inverting amplifier
configuration. Gain of the IC is set by the
connection between pins 1 and 8. No con-
nection between them sets the gain inter-
nally to 26dB (20 times). As shown, with a
10u capacitor bypassing the internal 1.35k
resistor, the gain is set to its maximum of
46dB (200 times). A variable resistor in
series with the capacitor allows gains in
between these limits to be selected.

Pin 7 of the integrated circuit allows a
supply bypass connection to be made in-
ternally, a fact which can greatly improve
the circuit’s power supply rejection ratio at
lower frequencies. Capacitor C4 and resis-
tor R1 form a Zobel network, which
prevents instability at high frequencies due
to reactance in certain types of load. &

The PCB for the Mini-amp.
Resistors
All 25W 5%
R e e 12R
RV1 ... 10k log potentiometer
Capacitors
e e 1u 10V electro.
L T 310u 10V electro.
@ T 6 100n
@S s nin 470u 10V electro.
Semiconductors
(3 e LM386
Miscellaneous

LS1 8R loudspeaker, B1 9V battery
and clip, PCB or stripboard PCB
pins, 8-pin DIP socket.
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Are you a key player,
or jugga spec)égbo}")

If you use microcomputers...either in your business or for your personal
applications... you’re a member of an elite group of people who exploit
the leading edge of technology. If you have invested your time into
learning how to make computers work for you, you cannct afford to get
anything less than maximium performance out of your equipment.

There are countless sources of microcomputer news available, and
while keeping up with the state of the art is important, knowing about
the twelve most recent wordprocessing packages to be released won’t
get you any closer to deciding which one is suitable for your uses.

Computing Now! gets into computers. Its editorial staff uses the
latest microcomputer technology every day, and they’ve forgotten
more about computers than most people ever find out.

They’re your pipeline to using this essential technology.

Every month, the articles in Computing Now! will tell
you how to use your microcomputer to its fullest.

In detail.
In depth.

Inside.

I need to stay on top of microcomputers

Please set me up with a [J1 year subscription ($22.95) (]2 year subscription ($37.95)

Please [Bill me [JCharge my [JVisa [(JMaster Card [JAmerican Express

Card Number Expiry Date

Name Title

Company

Address

City Province____ Postal Code

Send to Computing Now!, 1300 Don Milis Road, North York, Ontario M3B 3M8
or, to expedite delivery, call (416)445-5600 or FAX 416-445-8149.
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DUAL TRACE OSCILLOSCOPES —
GOS SERIES

For performance and

reliability.

o Select from five
models.

o Dual or single trace.

o Band width:
40, 20 MHz.

o Triggered/Delayed
sweep operation.

e Sensitivity to 1 mV.

COUNTERS — GFC/GUC SERIES

Full featured, dependable and value priced.
o Choose from four models:
Universal
5 Hz-100 MHz
GUC2010
Intelligent
DC-1.3GHz
GFC8130
Frequency
1 Hz-550 MHz
GFC8055
Frequency
1 Hz-120 MHz
GFC8010
o Easy to read LED display.

DIGITAL MULTIMETERS — GDM SERIES

Rugged and reliable—for the lab, field or production line.
o Select from four models:
3120r412 "
Digit Display.
LED or LCD
Digital Display
o Standard Functions
(AC/DC
Volts/Amps ;
& Resistance) plus:
Diode check
Continuity Test
Capacitance
1.99nFto
19.99 uF GDM8034
e Accuracy: to 0.03% (TRMS) GDMB8045; to 0.1% DCV GDM8035.

THE QUALITY LINE

' Functions and Features.
K Select from

CSA Approved where applicable — One Year Wamanty. Available through your local electronic distributor.

2GDUNCAN INSTRUMENTS CANADA LTD,

ELECTRONIC INSTRUMENT SPECIALISTS

121 MILVAN DRIVE, WESTON (TORONTO), ONTARIO Mol 128
TELEPHONE: (416) 742-4448 FAX: (416) 749-5053

DC POWER SUPPLIES —GP SERIES

Over twenty quality power

supplies for the lab, @W
. : L 3

dassroom or

production fine.
e Single, Dua or
Quad output

e DuaHracking
Volts/Amps.
(GPD/GPQ)
0-60V.0-10A

o Analogue metering

or Digital display
o Regulation 0.01% typical

WAVEFORM GENERATORS
GFG/GPG SERIES

An exceptional combination of

these models:
2MHz B
Function .
GFG8015/ § °
8016/8020- &
232/'HZ
/
Furmn

GFG8017/8019
13 MHz Function GFG813 ‘
5MHz Pulse GPG8018
o Waveform Output: Sine, Square, Triangle, TTL Pulse & Ramp

DIGITAL IC TESTERS — GTC/GUT SERIES

o Testup to 1800 popular ICs.
o Choose between =
two models:

- GUT6000

(1800 types)

GTC3000 %

(1700 types) am
o Test:

54/74 Series TTL

55/75 Series TTL

High Speed CMOS
o Repetitive Test Cycle for Production Usage.
e Auto-Search identifies unknown ICs.
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We can count the number of portables
we make onone hand.

It’'s just that we need several extra fingers to do it.
Because our “first family” of portable computers is
almost three times larger than anyone else’s.
Which means that we offer you the portable
computer which fits your needs like a glove. What-
ever your needs. From the complete battery
powered laptops to incredibly powerful desktops,

intelligent terminals and LAN nodes
and servers. Allin truly
portable packages.

It's our impressive and

T

comprehensive quality family, coupled with state-
of-the-art technology and a commitment to stay
number one, which has made Toshiba the best
selling portable computers in Canada. Thanks to
you, over 50% of Canada’s portables proudly bear
the name Toshiba.
The best do keep getting better. To get your
hands on the best portable for you,
call your nearest Toshiba re-
‘ seller. Or call Toshiba direct
i at1-800-387-5645.

TOSHIBA

WE MEAN BUSINESS

INFORMATION SYSTEMS DIVISION
Circle No. 12 on Reader Service Card



Tecmar Set the
Standard for Excellence
in Tape Backup.

Now We've
Topped It.

Introducing
Qr125°

Nobody has to tell you that Tecmar is the leader
in tape backup systems. After all, more than
70,000 users have chosen Tecmar’s popular
QIC-60™ 60MByte products to protect their data.

The New Standard. And now, Tecmar has set
the new tape backup standard for massive data
storage applications—with a 125MByte tape
system for BM PC/XT/AT, Compaq 286, 386
and compatibles. It’s called the (JT-125, the first
in Tecmar's new QualityTape™ family of products.

The Performance Leader. The QT-125 internal
and external drives incorporate industry-stand-
ard SYTOS™ tape drive software. are QIC-120
hardware compatible, and employ the high-relia-
bility Wangtek drive. Performance
features include:

* Network compatibility with Novell, 3COM
and IBM Token Ring.

¢ Automatic and unattended backup.

* IBM 6157 streaming cartridge tape

compatibility.
%/7 Data Systems Ltd.
HEAD OFFICE
GUELPH

(519) 837-2444  FAX (519) 836-1914

WINCHESTER

Circle No. 13 on Reader Service Card

* On-line backup speed of 5MBytes per minute.
¢ File-by-file or mirror-image backup and restore.
¢ And much more.

Two-Year Warranty Plus. Best of all, with the
QT-125 you get Tecmar quality backed by the
industry’s only two-year warranty including the
new QuickTurn™ Quality Service program. If
you have any trouble with your Tecmar QT-125
in the first six months of operation, we'll send
you a replacement within 48 hours.

Stay with the Leader. So, when you need tape
backup, go for the top in quality, reliability and
performance. It's Tecmar—again,

QIC-60 is a trademark of Colorado Memory Systems; SYTOS is a
trademark of Sytron Corp.: IBM PC/XT/AT are registered trade-
marks of International Business Machines Corp.; ComputerLand isa
registered trademark of ComputerLand Corporation; BusinessLand
is a registered trademark of BusinessLand Corporation.
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asubsidiary of Rexon, Inc.

The Power Behind Your PC
BRANCHES

Vancouver Calgary winnipeg
(604) 875-9344 (403) 229-1535 (204) 452-4411

FAX (604) 8756393 FAX (403) 244-4469 FAX (204) 452-8594
Toronto Montreal Halifox
(416) 454-2940 (514) 849-4171 (902) 423-6152
FAX (514) 288-6062 FAX (902) 423-3628
(B.C. Alta.): 1-800-663-9048
*TOLL FREE
(Man., Ont., Que., N.B., N.S., P.EL): 1-800-265-7212
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