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Monitor not included. IBM, IBM PC, IBM XT and IBM AT are registered trademarks of IBM Canada Ltd.

Features common to BEST MK I, MK 11l & MK IV

® Superb IBM PC & XT Compatibility ® Reset Switch
® Canadian Made ® Phoenix BIOS as used in many major brand wurrunw
©® 256K RAM Standard minimum (uses 41256K IBM compatible systems. We have such confidence in the time tested

RAM chips) ® 150 Watt Power Supply which will handle a reliability of the BEST that we offer a ten (10)
e Expandable on board to 640K RAM Hard Drive without upgrade. month warranty which is way above the
® Parallel Port (for printer) ® 7 Slots industry standard. On-site service plan
@ Serial Port (for communications) ® Flip top case available at extra cost Nation-wide through
® Real Time Clock/Calendar ® 2 Slimline DS,0D 5% ", 360K Disk Drives 3M of Canada Ltd.

(with Battery Backup) ® Colour Video (RGB & Composite) Board or

Presocketed for optional co-processor — Hi-Res Monochrome Card (customer choice)

such as 8087 Math Processor ® Disk Controller Board

® IBM Compatible Keyboard

Other Configurations:
BEST MK Il. Regular $1695. This Month: oo s OKRAL R S1605
With 10 Meg Hard Drive/1 FIoppyI250K ...$2495
Two 350K DS,DD disk drives, Serial and Parallel With 10 Meg Hard Drive/1 Floppy/640K . . .$2595

Ports, Real Time Clock, Phoenix BIOS, uses 8088 With 20 Meg Hard Drive/1 Floppy/258K .. .$2795

processor — full specifications given above. TEN MONTHS WARRANTY With 20 Meg Hard Drive/1 Floppy/640K . . .$2895

w The FAST BEST MK Il 00 s s
l3“ As BEST MK |1 plus speed selectable: With 10 Meg Hard Drive/1 Floppy/256K . . .$2795
O“A\' 4.77 and 8MHz (most software will run With 10 Meg Hand Drive/1 Floppy/840K . .$2895

gED on the higher speed), uses 8088-2 pro- With 20 Meg Hard Drive/1 Fioppy/256K . . . $2895

cessor. TEN MONTHS WARRANTY With 20 Meg Hard Drive/1 Floppy/640K .. .$2995
SUPER-FAST BEST MK IV REGULAR $2400

r Configurations:
As BEST MK Il plus TRUE 16-Bit oo %lmmx vau ....................... $2195
\P\. machine, 80862 processor, IBM com- With 20 Meg Hard Drive/1 Floppy/640K .. .$3185
Spﬁc patible 8-Bit /O chanral bus, even The BEST Mk IV Main board processes data ap-
prox. 2.1 times faster than the IBM PC/XT or

faster than MK Il due to 16-Bit

architecture. With 256K standard. TEN MONTHS WARRANTY BEST Mk II.

s : me\gl'zss ) o With 20 Megabyte fast stepping Hard
uper| compatibility, i ontroller:
\3“ RAM, Two 5.25 in disk drives (one 34 5 BlSKIa R C -
A“ high density 1.2 Megabyte, one stand- oo
\Wo\e ard 360K), serial and parallel ports
CO‘“‘" high quality keyboard, keyboard lock TEN MONTHS WARRANTY
and status monitor. 40 Megabyte systems also available at reasonable prices.

319 College Street, Toronto, Ont. M5T 1S2

I
(416) 921-8941. Order line only 1-800-268-3798
Ottawa, 217 Bank Stree! (613 230-9000
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Spectaculiar Gang EPROM
P_rogrummer

1

& Emulator

Totally self-contained (has its own display, entry keypad
and power supply).

Based on the Z-8 microprocessor.

Can program up to 8 EPROM simultaneously
{anywhere from one to 8 EPROMs at the same time with
the information in its own memory or master EPROM).

The Gang Programmer can handle a wide selection
of EPROMs: 2716, 2732, 2732A, P2732A, 2532, 2764,
27128, 27128A and optionally upgradeable to handie
27256, 27512, 2758 and 2724.

Complete package with EPROM Emulator, 8 ZIF
sockets, Gang Programmer with 16Kx8 of RAM and
AS232. .\ iitiiete i e $995.00
Gang EPROM Programmer with 8 ZIF sockets, 16Kx8
RAM and RS232, without Emulator .$695.00

EMPROM Programmer with only one ZIF socket, 16Kx8
RAM and RS232, without Emulator. Able to do all the
functions describe but can handle only one EPROM at a

time 560000 . .“99.9q
Zenith Monitors

NEW

2VM1220A

12in. diagonal screen - non-glare amber display * com-
posite input * 25 lines x 40/80 characters

$135.00

NEW
ZVM1230A

12in. diagonal screen e non-glare green display * com-
posite input ¢ 25 lines x 40/80 characters

$135.00

NEW ZVM 1280 ¢ 12" dlagnoal screen ¢ glare amber

display * PC monochrome input (TTL) » 25 lines x 80

characters ¢ 720 x 350 pixels * IBM PC & compatibles
....$229.00

EPROM PROGRAMMER
(IBM COMPATIBLE)
MAIN EPROM PROGRAMMER CARO
(WITH SOFTWARE)
With 2 standard EPROM sockets ..$ 99.00

EPROM PROGRAMMER WITH ZIF SOCKETS
(WITH SOFTWARE)

With one 24-pin. ZIF socket and one 28-pin ZIF socket
with provision for serial port e $139.00

EXTERNAL CARD

Ready to plug into the main EPROM Card (includes one
24-pin and 28-pin ZIF socket and cable). Saves you from
opening the computer each time you want to program
your EPROMS .. .. Lo ....$ 69.00
SERIAL OPTION

For your main EPROM programmer. Provides you with a
second RS232serialport ... . .............. $ 49.

Maxiswitch AT/XT keyboard . . ... ...

MEMORY & PARTS

Untouchable Prices!
Guaranteed Prime Stock
Call for large quantities prices.

Dynamic RAMs

4116 1x16k {150ns) . ...$ 075
4164 1x64k (150ns) . ... 8 249
4164°s {150ns). Set of 9 .$21.95
41256 1x256k (150ns) . $ 599
41256 (150ns). Set of 9 $46.00
Static RAM

2114L 4x1k 200ns . 5 0 0 $ 225
6514 £x1k CMOS 450ns $ .20
6116 8x2k 150ns .. $ 295
2016 8x2k 150ns . $ 99
6264 8x8k 150ns . $ 7.95
EPROMS

2716 300ns 8x2k $ 6.50
2732A 250ns 8x4k . . $ 6.99
2764A 300ns Bx8k . .. ... $ 5.99
27128 350ns 8x16k $ 695

Commonly used parts for your IBM com-
patible (8088) systems and peripherals.
Only prime quality parts sold.

Quantity Discounts Available.

8088 CPU .$10.99
8087 Math Processor . . $219.00
8237A-5 Prog. DMA Cntrl. .$8.90
8250 Senal Port $12.99

A253A-5 Prog. Interval timer .$5.89

8255A-5P.1.A. . .$4.89
8259A Prog. Interrupt Cntrl .$4.95
8284A ADC clock gen & driver .$5.95
8288 Bus Controller . .$8.95
8272 Fioppy Disk Controller .$8.95
NEC 765 Floppy Disk Controller

(equivalent to 8272) .$8.95
8086 CPU .$13.50

Set of 8088, B255A-5, B237A-5, 8288, 8284, 8253A-5 and

8259A .$43.95
100ns delay line .$4.95
7ns delay line .$12.45
62 pin edge con (high quality) .$1.79
5 pin Dinconn $ 99
Power conn .$1.25
Dip switch 8 pos .$1.75
4.7k x 6 sip .$ .39
4.7k x 8 ptn sip . .$ .44
8.2k or 10k 16 pin Resistor BSRGT
330hm x 8 network .$ .99
Small speaker .$1.99
Trimcap . .$ 99
34 pin card edge con. . .. $5.85
7418322 .$5.49
74L5629 .$3.30
7418670 ..$1.70
745280 . ..$3.19
74LS125 .$ 80
745157 .. .$1.59
7415244 ..$1.20
7405245 .$1.39
7408273 .$1.18
75477 .$1.19

We now carry a wide selection of 80286 parts at
most competitive prices.

BEST MODEM

The BEST modem Is a smart 1200/300 direct connect
modem. It can either be a stand-alone unit in which case
it requires a small wall adaptor, or it plugs in one of the
IBM slots. When used as a stand-alone unit, the modem
looks like a Hayes 1200 Smart Modem, that is, it
emulates the same instruction set. When it is used in
the IBM, it looks like an intelligent serlal commumictions
port which also supports a super-set of the Hayes in-
structlon set.

The modem supports auto-dial, autoc-answer, and
auto-speed select directly from software control. The
modem also has a speaker so that aural monitoring of
the call is possible. There are also LED monitors so that
the state of the modem can always be known. Thase
LEDs are: Modem Ready, Auto-Answer enabled, Carrier
Detected, Transmitting, Receiving, Data Set ready.

Software packages such as Crosstalk, PC-talk and
Hayes' Smartcom |l also will run with this modem.

300/1200Baud . .............. $249.00
300/1200 Baud, Stand-Alone Unit,
Attractively Packaged ........ $299.00

Switch Box ....$59.00

Contains 3 RS232 connectors and a switch which swit-
ches all lines between input and one of two outputs.

DISK DRIVES

NEW SILENT JUu4sS Shugart/Panasonic
5.25" slimline DS/DD Disk Drive with 360K

Ideal for IBM Computers . ..$159.00
Jua?s shugart/Panasonic

5.25" slimline Disk Drive with 1.2Meg

Ideal for AT Compatibles .. ....... ..$239.00
Hard Drives

Seagate 20 Meg with controller ..$895.00

Special: Toshiba 80Meg hard drlvé wltr; controller
o .$2595.00

AT Compatible
High Speed Seagate Hard Drives with controller
ROMe Gl S o

call or Write for our Full colour Catalogue

Our Spring 1986 catalogue gives full specitications on our IBM AT and XT com-
patibles, AVT-286, MK II, Mk 11l and MK IV computers plus dntailed specifications,

with prices on our other products, made or distributed by us.

colour Monitor

TVM Model MD-3A 14 inch

* MultkDisplay Amber/Green/Full Colour

e Compatlble with PC/XT/AT using RGBI
TTL level

* 640x400 Interlace

» One Year Warranty

Only $599.00

sizes

* 120 cps draft quality
* 24 cps NLQ
* NLQ available in all print

JExceltronix

Ccopal Printers

« Epson Compatible ¢ Supports both IBM and Apple systems ¢ Centronics
Parallel Interface * Both Draft and Near Letter Quality (NLQ) modes

¢ 11 Inch carriage
« Pin and friction feeds

NLQ
* One Year Warranty 2(381cp8

* 3k Butfer

SC5500 $699.00

» 15 inch cerriage

$329.00
* 3K Butfer

Circle No. 2 on Reader Service Card

$C1500 $499.00
* 180 cps d-aft quality

10N Distancy
1800262 3795

319 College Street, Toronto, Ont. M5T 152
(416) 921:8941. Order line only 1-800-268-3798

Ottawa, 217 Bank Street (613) 230.9000

Visa. Mastercard and American Express accepted



Toronto Com

Formerly Surplustronics

puting Centre Inc.

¢ 8088 motherboard
* High quality iegal Bios ¢ Disk Controller
® One DS,DS 360K Drive ¢ With plenty of spare slots
* Power Supply with Fan All you need for complete
¢ Keyboard

8088 Computer Systems
with 90 day Warranty

T
From $995

Includes:

* Flip-Top case

System is Video Board

8088 motherboard with 256K
{expandable on board to 640K) Fully
assembled and tested with Phoenix
Bios, Flow soldered provision for
8087.

$339

AT Compatible Motherboard call for Best Price.

256K Memory
41256{150nS) ... .......... $ 4.99
Setof9 .................. $44.00
64K Memory
4164 {15008) . ... .oiiuiin... $1.99

Set of 8088, 8255A-5, 8237A-5, 8288, 8284,
8253A-5, 8259A $45.00

IBM Compatible Keyboards

Hard Drives
Half-height, with
Controller and Cables

20 Meg Seagate ... .. $699.00

Disk Drives for your IBM or Compatible

JU455 Shugart/Panasonic 5.25in. Silent DS/DD,
360K

............................. $149.00
JU475 Shugart/Panasonic 5.25 in. Silent AT
Compatible 1.2Meg. ............ . ... $199.00
Monitors
Zenith ZVM 1230 Green and ZVM 1220 Amber . $135.00
Tatung, TTL, Hi-Res, 22MHz .$199.00
Tatung Colour Switchable to green or amber . . . $649.00
JIL 14in, composite RGBand NTSC ....... ... $549.00

Complete 6502 Board
¢ Assembled and fully tested (flow sloderéd)
¢ 64K, 80 x 24 video with soft-switch, floppy controller.

* System comes with blank EPROM's on board, does

not come with any proprietary software or
Basic . o

Complete System

¢ Using 6502 board above in IBM style flip-top case,
using powerful 75 watt power supply with fan,
programmable serial keyboard adaptor, IBM style

.$239.00

keyboard
As above with one built indisk drive ......... $699.00
As above withtwodrives ................... $879.00
L]
Power Supplies
Apple 11 + Compatible. CSA approved
5V 5A, 12V 2.5A, -5V, 0.5A, -12V 0.5A
.................................. $69.00

IBM Compatible. Hydro approved
150W 5V 154, 12V 5.54, -5V & -12V 0.5A

................................. $137.00

As above. CSA approved
150W 5V 15A, 12V 5.5A, -5V & -12V 0.5A

................................. $137.00

Apple Compatible Boards

Clearance Sale

Canadian Made, Flow Soldered, Super
Quality. Boards fully socketed with all
components except IC’s and software.

80 column with hardware for softswitch .$29.00

SuperSerial Card .................... $29.00
ParallelCard ....................... $18.00
ZBO/6AK . ... ... $29.00
Deluxe Modem ..................... $59.00

As above but with all IC's except EPROMS
and software,

80 column with hardware for softswitch .$49.00

SuperSerial Card . ................... $49.00
ParallelCard ....................... $29.00
ZB0/6AK . ... 69.00
Deluxe Modem .................... $109.00

All above boards come with schematics
and component layout.

Apple Compatible Cards

Assembled, flow soldered/cleaned and 100%
tested

1I6KRAM ... ... ... ... ... $37.00
Z80ACard .. ......... ... ........... $44.00
128K (with 128KRAM) . .............. $79.00
EPROM Programmer with software.. .. .. $79.00
(programs 2716, 2732, 27324, 2764)

Floppy Controller ... ... ............ $45.00
PrototypingBoard ................... $14.95

Modem Bargain!

Apple Compatible plug-in Autoanswer, Autodial, Touch
Tone or Pulse Dial. Excellent for use with most Bulletin

Boards. 300 Baud. Final Sale as is $39.95
Apple Compatible Slimline
Disk Drives 5-1/4” ....... ... ... . . $159.00

IBM Style Case
Suitable for

$75.00

Panasonic Printers — Sale

OpenFrame . ..ooveveiiiiiinnrrenonanarerans $29.95
Ideal for experimenters. No warranty.

8088 or
Apple
Boards

Taiwanese 5151 style keyboard. ... .. .. $137.00 g:p:‘lt:gsoom

Keytronics 5151 keyboard . . . ......... $179.00 180 cps, 132 column . ... .. ......... $699.00

Taiwanese 5150 style keyboard. . ... ... $ 97.00 Copal SC1500T

Keytronics 5150 keyboard . ... ... .. .. $149.00 180 cps, 80column .. ... ... .......... .. .. $499.00

Maxiswitch Super Keyboard. Switch selectable Copal SC1200L

between XT and AT compatibility ... .. $139.00 120cps 80column ........................ $329.00

IBM Peripheral Cards

Colour VideoBoard ................. $124.00  Peripheral Interface Card . ... ......... $159.00
Monochrome Video Board . .. ......... $159,00 Includestwo serial ports, parallel port, game part and
Floppy Controller with zln“:;::l:; |b:‘l n(n; u;cludxngl real time cloc; 4 -
RS23Z o oinieeneeieneneanns $139.00 0F i m::?.cu:,p PAROR /5 0 e slriere ofece ’
Floppy Controller .................. $ 99.00  H56k & Multifunction Board.
Modem300Baud . ..........c..on.. $179.00 :mludw Slm-ll port, r'l-r-llfl GOt St pov, avilon
Multifunction Floppy Board .......... $199,00 ‘r&'::{m&;;‘ $HRE SHEM FRiEHnes KIE pLbaies A up
Multil/O card withcables ........... $175.00  With 64K RAM $149.00
BBAMEFL .. oonnrerrnrennnnnnnn. $289.00 ‘WhH2SGKRAM : $299.00
SUEMBWOK .o 5 b iion s vcunane $135,09 R pest: Sackonedite Blakiackitve T
Parallel and Game Port ~ GAKRAM .......... SRR 5 3
Clrd ............................. $ 59.00 We cany a w]de selecuon of

Cable and connector extm

PC and AT Peripheral Cards.

As above but no fronts and slightly

scratched S $19.95
As above with fronts and slightly
scratched .. ... ... .. .. $29.95

These items final sale.
AT Style Case ...........$169.00

Mail Orders add $7.50 minimum for shipping & handling

Ontario residents add 7% P.S.T. Visa, Mastercard and American

Express cards accepted: send card number, expiry date, name of

bank and signature. Send certified cheque or money order, do not

send cash. All prices on this page are final sale. No warranty, No

returns, No refunds but HUGE savings. Warranties available at
More lines

o tesize (416) 960-1350

Toronto Computing Centre Inc. 310 College Street,

Toronto, Ontario M5T 1S3
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Our Cover

It's a house, sce, made
from a lLaser computer

m A
with 8°' floppy disks as
the roof. 1t illustrates our
Home Computer Contro!
article, page 28, and was August 1986
concocted and photo-
graphed by  Bill Vol. 11 No. 8

Markwick and Ed
Zapletal.
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For Your Information

The Editor’s Corner

By Bill Markwick

Hello again. Welcome to a new
column, an idea that just sort of
happened as a result of all the little
bits and pieces of musings and
ramblings that | put in the For
Your Information section. | decid-
ed to get them all together and give
them their own space because they
didn’t fit too well anywhere else. It
gives me a chance to comment on
all sorts of irrelevant things and
gives the reader the chance to ig-
nore them all at once.

Take MS-DOS compatibles, for
instance. Why are they so expen-
sive? A famous-name tso-drive
unit with 256K and a monitor can
cost you $4500, and an AT work-
alike may be in the neighbourhood
of $8000. For what? They aren’t
upgrades of the original, rather
cumbersome 1BM design; they
aren’t much faster or better.

Compare these units with what
you could get for the price of an
XT compatible: a good used car
(or a new car at AT prices), a
roomful of elegant furniture or a
houseful of reasonable stuff, or
five or six colour TVs. Are you in-
to woodworking? For the price of
a PC or XT, you could get yourself

a fine quality tablesaw, an 8-inch
Swiss jointer, a bandsaw, a drill
press, every portable power tool
you've ever wanted, plus enough
left over to buy some rare woods to
get you going.

For the price of an AT or com-
patible you could build a concrete
block garage to put it all in.

If you think I’'m being unfair to
the corporations, consider the
IBM-compatible computers built
in Canada by the smaller com-
panies. At the moment you can get
a two-drive 256K with a monitor
and printer for $1895. And yes,
they do work; after all, everybody
uses the same Intel-based system
anyway.

| suppeose it’s all because people
have become used to paying exor-
bitant prices for computers, just as
they're conditioned to mufflers
that fall off every two years.

Next gripe: the dreadful quality
of Canadian electrical wiring
equipment sold to the homeowner
for new installations or rewiring.
Not even the shoddiest of third-
world importers use the sort of
junk you're forced to buy from
hardware stores and electrical sup-

pliers.

Those outlet boxes! What fool
designed them? And the approved
wiring methods make me wonder
why every second house doesn’t
burn down: uninsutated ground
wires, rinky-dink outlets and swit-
ches with terminals a hair’s-
breadth from the box, and mount-
ing tabs that make it virtually im-
possible to mount the box solidly
to wood or wallboard.

My 100-amp service panel ac-
cepts 24 circuits, but there isn't
provision for 24 ground wires.
There are no wire guides or
clamps, something you need
because the neutral connections
are 10 a common buss at the bot-
tom. What a mess. Why have a ser-
vice panel at all? Borrow the idea
of the ring main, where a high-
current cable loops through the
house and each outlet box has its
own fuse or breaker. Much more
sensible.

I’ll bet that if we really knew the
exact cause of electrical fires, those
twist-on wire nuts would be involv-
ed to a great extent. Would you
accept a computer or stereo that
had wire nuts inside? What ever
happened to terminal biocks?

The authorities insist on a
system with a safety ground, and
rightly so. Yet you can still buy any
number of 2-wire extension cords,
and now they come with one pin
larger than the other for polariz-
ing. What a mish mash. We seem
1o be at the mercy of an arbitrary
system that changes at random.
And why are some kitchen appli-
ances grounded while others are
not? Toasters and kettles are not
double-insulated, but rarely have a
ground pin.

I can hear the electrical dis-
tributors screaming already: the
equipment is very inexpensive and
does the job if installed properly.
And so it does. But installing it
properly would try the patience of
a saint, and there are no options
anywhere at any price. If you im-
ported a sensible system such as
the British type, or designed one
yourself using the best of the com-
ponents available to electronics
people, you couldn’t get it approv-
ed by the authorities because it
isn’t in the books.

Those doing domestic power
wiring should have some higher-
quality equipment available to
them as an alternative.

Mini-review: The Portasol Butane Soldering Iron

The incredibly talented hands in
the photograph belong to the
editor, who has just soldered three
16-gauge wires together using the
Portasol Portable Soldering Iron.
I’'s completely cordless, being
powered by butane gas, the same
stuff you use for lighters. In the
cap (foreground) is a flint wheel
lighter which ignites the gas after
you thumb the on-off valve for-
ward; the flame goes out in
seconds, leaving a catalytic ele-
ment to heat the tip flamelessly.

The black band at the rear of the
unit is a flow valve which will ad-
just the tip heat over a range
equivalent to 10-60 watts. This
means an adjustment range suit-
able for any soldering from
delicate PCBs to big hairy power
wires.

The unit started instantly, every
time, and even better is the fact
that the catalytic element will re-
start if it’s still hot; this means that
you can shut off the gas flow bet-
ween solder joints and it will come

on again without the flint. The
operating time is up to one hour,
depending on how high you set the
flow. The lowest settings seemed
fine for most electronic work. The
supplied tip is a general-purpose
nickel type; other sizes are
available.

Besides the convenience of com-
plete portability, other advantages
include the elimination of leakage
currents and magnetic effects; no
grounding is necessary. Minor
drawbacks: the list price is a wee

bit high at $49.95, and the gas flow
is a bit erratic at low settings, parti-
cularly when the fuel is getting
low.

This unit is the best thing to
happen to soldering since they in-
vented flux. They’ll have a hard
time getting the review model away
from us. From Varah’s Direct,
with locations in Vancouver, Ed-
monton, Calgary, Winnipeg and
Nepean, or contact them at 504
Iroquois Shore Rd., Oakville, On-
tario L6H 3K4, (416) 842-8833.
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The Stag ZL30A is dedicated logic
programmer combining opera-
tional simplicity with speed. It sup-
ports an extensive range of pro-
grammable logic devices, including
PAL(TM), IFL, EPLD and
GAL(TM). Built-in ZIF sockets
are provided for use with 20, 24,
and 28-pin devices and the Stag
ZL30A will accept optional adap-
tor modules for devices in alter-
native packaging styles. This uni-
que device is the first of its kind to
cater not only to 40-pin DIL
devices, but also the latest SO,
WSO, PLCC and LCC packages
for surface mounting.

Linda Belli, Duncan Instru-
ments Ltd., 121 Milvan Dr.,
Toronto, Ontario M9L 1Z8. (416)
742-4448 Telex 065-27271.

Circle No. 61 on Reader Service Card

Continued on page 34
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Copyright

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

Liubility

While every effort has been made to ensure
that all constructional projects referred to in
this magazine will operate as indicated effi-
ciently and properly and that all necessary
components are available, no responsibility
whatsoever 15 accepted tn respect of the failure
for any reason at all of the project to operate
efficiently or at all whether duc to any fault in
the design or otherwise and no responsibility i
accepted for the falure to obtain component
parts i respect of any such project. Further no
responsibility 1 aceepted in respect o1 any
jury or damage caused by any fault 1n design
of any such project as atoresaid.

Editoriul Queries

Written queries can only be answered when ac.
companied by a selt-addressed,  stamped
emvelope. These must relate to recent articles
and not involve the staffl 1n any research. Mark
such letter Electromics TodayQuery. e can-
not answer telephone queries.

Binders

Binders made especially for Electronics Today
(E11) are asarlable for $9.75 including postage
and handling. Ontario residents please add
provincial sales tax,

Buck 1ssves und Photocopics
Previous tssues of Electromes Today Canada
are avarlable direct from our ottice for $4.00
cach; please specity by month, not by feuture
you require. Sce order card for 1ssue available.
We can supply photocopies of any article
published in Electronics Today Caunada; the
charge i $2.00 per article, regardiess of length.
Pleasc specify both issue and article.

Component Notation and Units

We normally specily components using an in-
ternational siandard. Many readers will be un-
familiar with this but it’s simple, less likely 10
Jead to c¢rror and will be widely used
everywhere sooner or later. Electronics Today
has opted for sooner!

Firstly decimal points are dropped and
substituted with the multiphier: thus 4.7uF is
written 4u? Capacitors also use the multiplier
nano (one nanofarad 15 1000pF). Thus 0.1 uF
s 100nF, S600pF 15 Sn6. Other examples are
S.6pF Sp6 and 0.SpF = OpS.

Resistors are treated similarly: 1.8Mohms 18
IM8, 56kohms 1 the same, 4.7kohms is 4k7,
100ohms 15 100R and 5.60hms 15 SR6.

PCB Suppliers

E 11 magasine does NOT supply PCBs or kits
but we do wsue manufacturing permits for
compames to manutacture boards and kits to
our designs. Contact the following companies
when ordening boards.

Please note we do not keep track of what
is avatluble from who so please don't contact
us tor information PCBs and kits. Similarly do
not ash PCB supphers for help with projects.
K.S.K. Asouates, P.O. Box 266, Milon,
Ont. 191 4N9.

B— C—D Elcctronics, P.O. Boy 6326, Stn. F
Hamilton, Ont. 19C 61.9.

Wentworth Electromes, R.R. No. 1 Water-
down, Ont. LOR 2HO.

Danocinths Ine., P.O. Box 261, Westland M)
48185 USA.

Arkon Electronics Ltd., 409 Queen Street W .,
Toronto, Ont., M5V 2AS.

Spectrum Electronics, 14 Knightswood Cres-
cent, Brantford, Ontario N3R 7E6.
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« @(" introduces

PORTASOL

The cordless, butane soldering iron!

pocket size static free

lightweight re-fill 15 seconds
adjustable heat - replaceable tips
400° C tip temp. - 60 watt equivalence

PORTASOL extends the limits of soldering.
Armed with PORTASOL — unhindered by a

power cord or the need for an electrical
outlet — professionals or hobbyists can

make short work of many soldering tasks.

The PORTASOL runs off ordinary butane

which is available at any corner store at
a cost of less than 5¢ per refill. Butane
is held in a reservoir inside the iron

and a patented catalytic converter
provides the heating at the tip.

There's no flame during soldering

It's that simple. It's that safe!

Under normal usage, each charge of
butane lasts up to 1 hour. Refilling
takes seconds and is identical to
filling a cigarette lighter. That's
how convenient the PORTASOL is.

PORTASOL comes complete with a
protective cap and a handy clip so
it can be carried like a pen in your
pocket. The cap includes a flint
for igniting the iron.

PORTASOL — This useful tool is
now offered to you by Varah’s Direct.

It comes with a full 1 year guarantee. . ’@@
ORDER YOURS TODAY!

PORTASOL (stk # 68570) $49.95 I
Replacement tip (Stk # 68572) $14.95

OUTLETS: WRITE:
Vancouver Varah's Direct: 504
Edmonton Iroquois Shore Rd.
Calgary Oakville. Ontano
Winnipeg L6M 3K4

Oakville (please include
Nepean your postal code)

Gas vaw

CIRCLE:
Reader Service
No. for this ad
OR CALL
(416) 842-8833
Mon. to Fn
8:00-6:00 E.S.T

Circle No. 4 on Reader Service Card

Inteq oty

Member. Canadian
Direct Markelng
Association




A Division of RAITRONICS \TD.

AT STARTER KIT XT STARTER KIT

512K MEMORY (IMB) 256K MEMORY (640 M/B)
8 SLOTS 8 SLOTS
1.2 Mb FLOPPY (HO CARD | | For oo
SS#SSA%FSAPH'C Call COLOR GRAPHIC CARD
BATTERY BACKED CLOCK KEYBOARD

$795.00

$2895.00

“CARDINAL

INDUSTRIAL ELECTRONICS LTD.

Serving Industry, OEM and
Educational needs since 1967

We stock 263 product lines, such as:

Siemens AMP Hammond Sola

Amphenol Molex Microswitch FULLY HAYES COMPATIBLE
SGS semiconductor  Fluke AUTO DIALIAUTO AGHER -
Belden Rockwell Patlon Dynatem SPEAKEAMOLUNE enTen)
RS232 CABLE

Potter & Brumfield Ferranti Edukit
B & K-Precision Hitachi Vector
Schroff Alpha Wire.
CARDINAL’s new

1 year warranty

$199.00

APPLE lle
COMPATIBLE

128K MEMORY

$439.00

XT™ PORTABLE CASE
PRICE INCLUDES

and many others. CASE, FULL SIZE

catalogue available - $10.00. Visa/Master KEYBéJr;\?gR
Card or Purchase Order. 1280 pages. T WATT PG I

M.O., C.O.D.

Add 5% Shipping
$2.00 Handling

604-875-0207

Circle No. 6 on Reader Service Card

Order from CARDINAL CATALOGUE,
Box 12000, Edmonton, Alberta, T5J 2P4
(403) 483-6266. Branches in Calgary (403)
259-6817, Saskatoon (306) 934-3443.

$650.00

207 WEST 6th AVE.,

Vancouver, B.C.. CANADA VSY 1K7

Circle No. 5 on Reader Service Card

XT
COMPONENTS

MOTHERBOARDS:

[

COMPLETE AT SYSTEM: P — —

Dual Speed (6/8MHz), 80286 CPU (80287 Optional), 6 16-bit
& 2 8-bit 110 Slots, RAM Expandable to 1M, CIoclgPhoemx
BIOS, CGA, 1.2Mb Disk Drive, Hard Disk Controller
Printer & Serial Ports, 192-watt Power Supply, 5160
Keyboard, Case, Assembled, Tested., 1-Year Warranty
.$2899.00

AT COMPONENTS:

AT MOTHERBOARDS

Dual Speed (6/8MHz), 80286 CPU (80287 Optional), 6 16-bit
& 2 8-bit Slots, Expandable to 1Mb, Clock, Phoenix
BIOS,OK ... ..... $1299.00

FLOPPY.HARD DISK CONTROLLER

IBM AT-Compatible, 360K/1.2M Floppy & Hard Disks
3 $599.00

2.5Mb MULTI-FUNCTION CARD

2.5Mb RAM Expansion, Printer, 2 Serial Ports, OK $329.00

PARALLEL & SERIAL PORTS CARDS .$125.00
KEYBOARD: 5160-type AT Keyboard. . .$125.00
POWER SUPPLY: 192-watt Side Switch .$239.00
CASE: IBM AT-style Sliding Case .$139.00
DRIVES:

1.2Mb 1/2-Height Floppy Disk Drive .$269.00

CDC WREN HARD DISK, Voice Coil, Park/L ock Head,

Ultra Fast Access (20mS). 20MbCapacIly .$1199.00
30Mb Capacity .$1499.00
30Mb Capacity .$1899.00
80MDb Capacity $2599.00

XT SYSTEMS:

COMPLETE STARTER KIT:

4.77MHz, 8088 MPU (8087 Optional), Phoenix BIOS, Hard-
ware Reset, 8 IBM-comp. I/0 Slots, 256K RAM Expandabie
to 640K, Panasonic or Mitsubishi Disk Drive, Printer Port,
Color Graphics Adapter, 135-watt CSA Approved Power
Supply, 5150 Keyboard, Flip-top Steel Case .$899.00

COMPLETE PRO XT KIT:
4.77MHz, 8088 MPU (8087 Optional), Phoenix BIOS, Hard-
ware Reset, 8 Expansion Slots, 640K RAM, Color
Graphics Adapter, 2 Panasonic or Mitsubishi Disk Drives,
Printer, Serlal & Joystick Ports, Clock/Calendar, 135-watt
CSA Approved Power Supply, 5150 Keyboavd
Flip-top Case

COMPLETE TURBO XT KIT:

Dual Speed (4.77/8MHz), 8088-2 MPU (8087 Optional),
640K RAM, Phoenix BIOS, Hardware Reset, 8 Slots
Printer, Serial & Joystick Ports, Clock, Color Graphics
Adapter, 2 Panasonic or Mitsubishi Disk Drives, 135-watt
CSA Approved Power Supply, 5150 Keyboard, Flip-top
Case $1249.00

.$1199.00

XT: 640K Board, Phoenix BIOS, Hardware Rest, OK .$259.00
TURBO: 4 77/8MHz, Phoenix BIOS, Reset, OK .$325.00
VIDEO ADAPTERS:

MONOCHROME GRAPHICS ADAPTER

Hercules-Comp., Printer Port, Runs Lotus .$130.00
COLOR GRAPHIS ADAPTER

1BM-Comp., Composite (Mono & Colour) & RGB Outputs ....$115.00

DUAL MODE GRAPHICS ADAPTER

Genoa Spectrum-Comp., Monochrome/Colour Graphics .
ENHANCED GRAPHICS ADAPTER

100% EGA-Compatible, 256K Video RAM, Flicker-tree
EXPANSION CARDS:

DISK DRIVE CONTROLLER w/Cable .$ 58.00
384K MULTI-FUNCTION CARD - OK 384k RAM Expansion, Printer,
Serlal & Game Ports, Clock. Ram Disk & Print Spogler

Software, OK .$158.00
MULTI-FUNCTION DISK 11O Disk Controller, Printer, Serial (2nd Op
tional) & Game Ports, Clock, Ramdisk & Printer Spooler 158.

.$329.00

$549.00

PARALLEL PRINTER ADAPTER . .$ 39 OO
SERIAL COMMUNICATION ADAPTER .$ 55.00
KEYBOARDS: 5150 Enhanced 84-key |IBM-type .$ 99.00
5151 Keyboard w/Cursor Pad .$130.00
POWER SUPPLY: CSA Approved 135-watt .$149.00
CASES: Flip-top Steel Case, Side Switch .$ 59.00
DRIVES:
Pansonic or Mitsubishi 360K, DS/DD 5% " Disk Drive .$108.00
20Mb SEAGATE Hard Disk w/WDC Controller .$799.00
MODEM: External 1200 Baud, Hayes-Compatible .$299.00
MONITORS:
12" DUAL MODE SMART MONOCHROME TTURGB
compatible .$185.00
14" RGB MONITOR, 0.39 Dot Pitch, GreervAmber Modes. .$529.00

GUARANTEE:

o Latest Technology

e Min 48hr Bum-in

 Tested Before Shipping

* Prompt Service

* Warranty 90 Days Parts/Kits
1-Year Systems

ORDER NOW TOLL FREE: 1-800-663-KITS

BUY WHERE DEALERS & SMART BUYERS BUY

Circle No. 7 on Reader Service Card

CompuKits

4320 Fraser St.
VANCOUVER B.C. V5V 4G3
(604) 879-9288

=
L




Review

Laser 128
Computer

AT

A R A I R T T T T

|

128

Put the features of a lle into a
llc case, add some ports and stir.

By Bill Markwick

THE LASER 128 consists of the func-
tional equivalent of an Apple lle inside a
case that’s obviously been designed by
taking a llc package and adding a numeric
keypad. The single included disk drive is a
slot on the right hand side. The power
supply lives in a small external box; it has
adequate output to power the computer
plus options such as another added drive.
The Laser is certainly comprehensive;
aside from the 128K of memory, BASIC
in ROM, and lle cursor and function
keys, it has a back panel that will be the
envy of every Apple owner because it
holds a mouse port, a parallel printer out-
put, RGB/composite video outputs, an
external drive connector, a port for an ex-
ternal modem, a serial printer port and
one expansion slot. To add ports with an
Apple 11 or compatible, you had to move
half your desk, pry it open, and add a
printed circuit card that had to have a
suitable cable connector on it. With the
Laser it’s all there on the back for you.

Hackers may object to the single expan-
sion slot, but after a Il was outfitted with
what you’d consider standard equipment,
it usually only had one slot left over.
Besides, Laser makes an expansion box
with two advantages: you get two external
slots and your PCB doesn’t hang out in
space unprotected.

The tiny disk space available on the Ap-
ple system (about 140K with DOS, about
125K with CP/M) means that you’ll want
a second drive for sure. The optional se-
cond drive ($207) is in a half-height plastic
box, and it plugs into the back panel via
its included cable, no muss, no fuss.

Other interesting features include a
volume control (and earphone jack) for
the internal squeaker (bless ’em!), a
switch to convert the keyboard to the
Dvorak format and a built-in 80-column
card with a front panel switch. The
volume control was worth its weight in
gold, but there was no keyboard overlay
mentioned for the Dvorak switch. I sup-
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pose you could always scramble the keys
and fool your friends, for a while anyway.
The 40/80 column switch seemed a bit
pointless; DOS boots in 40, CP/M boots
in 80 and the switch didn’t do much. You
could convert DOS to 80 by typing PR3,
just like on the real thing.

The ten function keys were
preprogrammed with control keys, like
CRTL-C, and if there was a way to
reprogram them to something more
useful, I couldn’t find it. There were some
handy functions available from the keys
on either side of the space bar, though,
such as being able to do a warm boot
without typing PR6, or calling up the port
configuration tables from ROM (a neat
feature).

The computer arrived with two disks.
On one of them was a DOS demonstration
disk, one of those dig-these-graphics types
(and the double-res graphics are very good
indeed), and I suppose you could use its
HELLO to copy DOS to other disks. The
manual is quiet when it comes to DOS
functions, probably for copyright
reasons. The other disk contained a flavor
of CP/M from Applied Engineering, call-
ed CP/AM. It seemed to be functionally
identical to the Digital Research original,
at least as far as syntax. The supplied ver-
sion was a 44K type, and contained a
COM file which allowed you to make a
60K type.

The CP/M was a bit problematical.
While the Applied Engineering type
booted every time and did what it said it
would, it had a fair amount of trouble
with programs which had run successfully
on an Apple Il compatible with a Z80
card. WordStar in particular. It refused to
load via CP/AM, and insisted on having
the Digital Research CP/M version loaded
first. This created another problem: on
powering up with ‘real’ CP/M,the disk
would run and then stop, with no video
happening. Nudging CRTL-RESET
would then bring up the sign-on.

Although WordStar would then run, it
refused to exit nicely, hanging the com-
puter every time on quitting.

To be fair about the CP/M problem:
some of our programs were patched to
run properly on our compatibles, so
there’s a gray area when it comes to say-
ing anything definite about the Laser’s
Z80 capabilities. Most of our small CP/M
disk utilities ran without a glitch. Still,
greenhorn users will be utterly baffled,
especially since the included documenta-
tion for CP/M just ain’t there at all, ex-
cept for a short ‘readme’ file.

The manual is written in a silly have-a-
nice-day style that gets in the way of infor-
mation, what little there is. Typical exam-
ple, reproduced exactly: ‘When you trun
on your computer, for the first split se-
cond the microprocessor is completely
confused!’” Uh-huh. I trunned it on and it
sure got the Z80 confused.

To sum up: the Laser is loaded, jam-
packed with features and ports. You
won’t have to go on a hunt for auxiliary
printed circuit cards and connectors. It’s
probably the most comprehensive Apple-
compatible going.

On the down side is the fact that it costs
$789.95. With two drives (essential), the
price is now $1000. Since the sun has set
on Apple DOS and CP/M, you’ll have to
be a real fan to invest in a compatible
these days: IBM PC compatibles are turn-
ing up at the same price, with 256K and a
vastly better disk operating system. Users
will also have to know their stuff, or else
be willing to spend some time on the
phone finding out matters of syntax and
so forth.

The Laser 128 is available from:
ABAC Electronic Enterprises,
PO Box 662,

Thunder Bay, Ontario P7C 4W6,
(807) 623-6111
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IBM COMPATIBLE COMPUTERS
*BEST PRICES*

640K TURBO

OSR)'(?N moTHER BOARD  $849.00
100% IBM Compatible

IBM Compatible Boards

Integrated Circuits
® Micro-processors
® Test Equipment

$17500 Hard Disk Drives

e ® Capacitors SERVICE |
2 Connectors LOW PRICES |
LA We want to

$17500

work with you -
$11500

so let us know what
you want - if we don’t
have it, we'll look for it.

O.R.l. INDUSTRIES

1889 Silverberry Crescent
Mississauga, Ontario
L5J 1C8 (416) 822-3590

$ 3595

V= $ 4995

P3G $ 2995
* 1F14 Fhug .

. $ 8595

¢ $14900

.o ‘
*XTC jatobo N
B $22595

©RISNA ELECTRONIC SUPPLIES INC.
40 Lancaster St. W, Kitchener  (519) 576-9902

: 1
Triplett Model 60 VOM ; ! WAREHOUSE SALE |
» 28 Ranges - to 1000 : i With this coupon ]
Volts DC or AG; ]
5 Ohmeter Ranges to 1 : $2.00 worth of Free Parts i
hms.
. [‘)?o“é‘:%grgzd e " AT OUR HUGE SURPLUS WAREHOUSE I
sionjand'3 F afraige- 1 3 Monday-Saturday 10:00 am — 5:00 pm at ]
ment. 1 20 Beverly Street, Toronto i
e 3 year warranty. : 1 44_ 416-977-0520 :
. w E
Special  $219.00 .. - i
Regular $269.00 [ | 1 E’ _ COLLEGE —‘i 8 (ONPUTER ]
Add $3.00 transaction PST extra. : i “1-\ PARRTS HELOKEW
: : : 9 2 316 College St N |
* Quality + Price + Service = BRUNELLE : N___ QUEEN  *R  Toronto. Ontario M5T 153 "
e GARDINER L
‘ Brunelle Instruments Inc. : R — v 416-977-0520 :
73-6th Range South 1
et i Doriod, uebec, 08250 | WSS oot s s o s g
[[[]] Tel: 1-819-569-1408 Telex: 05836266 ~ § g IMEAPPLE CLONE ERA ALL THE DEFECTIVE GOODS THAT WE DO NOT WANT g
EPAIR ALL AT LOW LOW PRICES FOR THE HOBBYIST

GET YOURS FREE WITH THIS COUPON!

Send us this coupon today and receive your 1986 Varah's Direct
" jags varahs Direct Reterence | Reference Guide & Mail Order Catalogue at no charge!

Lide & Mall Orger Catalogu®
= Not just a price listing, this is a fully referenced book which supplies
|  pin-outs, electrical specs, and dimensions on over 2500 items from our
multi-million dollar industrial inventory

Varah's Direct has everything to meet your electronic needs. For the
best in electronic components. WRITE, CIRCLE or CALL (see below)!
NAME -

ADDRESS S et o S
POSTAL CODE PHONE

OUR AD IN EACH E.T. 1 WRITE: Varah's Direct CIRCLE. The Reader CALL. (416) 842-8833 LOCATIONS: Vancouver.
GE 7 FOR DETAILS! 504 lroquois Shore Rd.  Service Number for  Monday to Friday, Edmonton, Calgary,
Oakville, Ont., LEH 3K4. page 7. 8:00 6:00, E.S.T Winnipeg, Oakville, Nepean.

DONT MISS
|SSUE - SEE PA
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MARKET PLACE

WHY PAY MORE?... to support the middle man

WHY NOT PAY LESS?... buy direct from the importer... WE CAN OFFER...

| System | System |l |
| » Choice of Colour or Monochrome Display Card * As System | but with... I
| « 640K « Full 640K Ram on Board |
| ¢ 8088 Main Board with 8 Slots * Two 360K Half Height Floppy Disc Drives |
| * 512K Ram on Board » System Clock with Battery Back Up |
» 360K Half Height Floppy Disc Drive with * Two RS-232 Serial Ports |
| Controller Card * Parallel Printer Port
| * 135 Watt Power Supply with Side Switch » Game Port |
| = Cabinet that can House 4 Half Drives |
| for onty $899.00 for oty $1199.00 |
| « 90 Day Manufacturer's Warranty e 300 Day Warranty available. |
| We have many configurations, parts and peripherals to offer you |
| Why not send for our free brochure...... We promise to look after you. |
I Mail Order Certified cheques or money order only — No cash please. Add $1500 for shipping and handhng Quebec residents please add 9% PST FST l
{ included in prices All prices are subject to change without notice |
I
| lASCO LASCO Montreal Inc. established importers of electronics since 1976 |
| 785 Plymouth, TM.R,, Quebec Canada. H4P 1B3 (514) 341-4222 |

Computing Now! Microcomputer Directory

Finding the hardware or software one wants for one's
microcomputer applications Is very often an exercise in finding
out what exists. Following this, one must locate what one has
chosen, often through a labyrinth of dealers and suppliers. Con-
ventional magazine directories and surveys can help with all of
this... somewhat... but to date a comprehensive useable direc-
tory of what's available in Canada has yet to be published.

Most directories are constructed so as to be easy to com-
pile. This one has been designed to be easy to use. Rather than
selecting arbitrary categories, the items in the directory will be
classified by system ang within each system, in a tree structure
dividing them into subclassifications.

This will result in a large directory with a lot of duplication
in it. However, it will be a reference highly valued by its readers
because of its resulting ease of use. It will be the essential
reference work for anyone involved in microcomputers, from
single system end users to small and mid-sized businesses. For
advertising information contact Denis Kelly at (416) 445-5600
immediately

Cover Date: September 1986

Stepping Motors & Stepping Motor Drivers
K.E.M, stereing ol Al

Offered by K.E.M. Electronics for industrial robotics engineers and advanced computer hobbists.

Motors (from mini size to giant)
Torque range 280g.cm 10 30,000 g cm (250z. inch to 27000z. inch)
Price range $18.5010 $298.00

Motor drivers
Full ine-up Educational model to intelligent models for industrial ap-
plications. Price range $68.00 10 $545.00

please ask for stepping motor catalog

|Special introduction K.E.M. original items for new pupils of
Robotics

L
L4
(<]
L4
L.
©
L
L]
-

Stepping motor training and evaluation KIT- stepping motor, driver
{demonstration software for Apple || and manuals .$98.00

Robotics Training /O *ODEN" for Apple or IBM: Stepping motor driver,

H sound outputnnput, 4ch-8bit A/D, nght/thermal sensors, 3 Relays out-
K-E-M- EleCtron|cs Ltd . put manual data entry switches, LED indicators and I/F card . . $185.00
Maif: Box 69126 Station (K). Vancouver, .B.C. V5K 4W4 $5 00 for shipping Plus P.S. Tax for B C residents. Plus C.OD fee i!

Office:879E. Hastings St., Vancouver, B.C. Tel: (604) 251- 1514;requ|red
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Project

Audio Signal Tracer

As an inexpensive alter-
native to the scope, this
unit makes the trouble-
shooting of audio circuits a
little less tedious.

By Michael Tooley and
David Whitfield

BYPALS [z N

NON NYERTING = o
INPUT -

BYPASS V.

THE AUDIO SIGNAL tracer described ‘

here is a self-contained variable gain audio -
. pe 9 . .« . e J 9 In

amplifier which provides sufficient ~PuTE] GROUND  ;ROUND

amplification to allow even the lowest ) X

level signals to be traced. It can be -~ ‘0 o vy

operated from any convenient DC supply OF wEw

in the 9V to 20V range, and it features its M IEON

own monitor speaker.

Circuit Description
The signal tracer is designed around a fix- Fig. 1 The LM380N pin connections.
ed gain integrated circuit audio amplifier:
the LM380. It’s an audio power amp
featuring short circuit protection and in-
ternal thermal limiting. The gain of the
amplifier is fixed at 34dB over a band- '\/\/‘ e o
width of 100kHz, i.e. the gain never falls 1 I i

below 25 at any frequency up to 100kHz. % " cs [aicre]  [Eeru]
The LM380 operates over a wide range of (PoweR}

supply voltages, automatically setting the
quiescent output voltage to half of the
supply voltage. The input resistance of
150k minimizes the need for any input
buffer stages, and an output power of up

=1

to 2.5W RMS is available into an 8 ohm Cueut} i

load when operated with suitable heatsink . i

and power supply. = o LS
The internal circuit for the LM380 is N

shown in Fig. 1. The three centre pins on —1 il

either side should be connected to ground; G a

this is intended to allow copper heatsink s i

fins to be soldered to these pins for high ax

power operation. The heatsinking can =g —(sxe

alternatively be provided by a suitable [GrounD] ]

printed circuit layout with a minimum of
40 square centimeters of 2 ounce copper
foil area connected to these pins. Fig. 2 The circuit diagram of the Audio Signal Tracer.
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Fig. 3 The component layout (top) and breadboard for the AST.

The circuit diagram for the complete
signal tracer is shown in Fig. 2. The input
signal from SK1 is AC coupled to the non-
inverting input of IC1 via C2. The gain of
the tracer is set by VRI1, and C3 provides
the necessary bypass. The output from
IC1 is coupled to the loudspeaker via C6.
AC coupling is necessary because the no-
signal output of the amplifier is
automatically set to half of the supply
voltage.

Electronics Today August 1986

JK1 is a switched jack socket which
allows an external loudspeaker to be used
in place of the integral monitor, LS1. This
is fairly useful if the tracer is being used
simply as an audio amplifier, rather than a
tracer. The series network formed by C4
and R2/R3 prevents oscillation of the
amplifier, which may otherwise occur
under some load conditions. The unit is
protected against incorrect supply polarity
by D2, while S1 and DI provide power

supply switching and indicator functions
respectively.

Construction

Any suitable case which is capable of
comfortably housing the perfboard and
speaker can be used.

No special sequence is necessary in
mounting the components; just take care
in making sure that polarized components
are oriented properly. The IC should be
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Audio Signal Tracer

Parts List

Resistors

All 0.25W 5%
Rl . IM
R2,3 . 4R7
R4 ... ... ..l 1k
Potentiometer

VRI . ... ... 100k linear pot.
Capacitors

Cl ..o 4n7 polyester 250V
€21 10 a™ 000000000 100n polyester 250V
C3. 47u 25V electro.
Ca . 100n polyester
CS . 10u 25V electro.
C6 . Mo B 470u 25V electro.
Semiconductors

DI ... .. ... 0.2"’LED and panel holder
D o o e e .. IN4001
ICL o LM380N
Miscellaneous

LSI..... ... .. ... 2.5'" 8 ohm speaker
SKI ... 4mm terminal (red)
SK2 ... ... 4mm terminal (black)
SK3............... ..4mm socket (red)
SK4 .. ... ...l 4mm socket (black)
JKI . ... .. switched standard jack socket
] I PSR SPST toggle switch

Knob with pointer; case; 0.1'’ breadboard,
5" x 3.75”" and mounting hardware; 8 ter-
minal pins.

mounted with a heatsink only if prolong-
ed operation at high power levels is ex-
pected, and no heatsink is required if
you're only using the small internal
speaker.

The main circuit board should be
mounted giving adequate clearance to
both LS1 and the front panel mounting
components. The remaining components
(SK3 and SK4) should be mounted on the
rear panel in any convenient position.

Using The Tracer

The first check on the completed tester is
to measure the supply current when the
unit is connected to a DC supply of bet-
ween 9V and 20V. With the gain setting at
the minimum position, the current should
be between 20mA and 50mA, and DI
should be illuminated. If there is no cur-
rent, check the polarity of D2, and the
power supply wiring. Any significantly
higher current should be investigated
before proceeding.

As the gain is increased, a low hum may
become audible, particularly if a finger is
placed on SK1. This indicates that all is
well, and the tester is ready for use. The
maximum output power available in use
will depend on the impedance of the
speaker, and on the power supply voltage.
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Fig. 4 Overall wiring diagram of the tracer.

To use the tester, a screened test lead with
a 4mm plug at one end and insulated
crocodile clip at the other will be required.
The unit should produce a clearly audible
output from signals as small as ImV
RMS.

To troubleshoot a circuit, a suitable
audio signal is required, usually from a
tuner, tapedeck or signal generator. The
tracer can be used to follow the signal
from the source (where the signal may be
very low) through the various stages to the
output. The change in setting of the gain
control to keep the output approximately
the same will give some idea of the gain of
the various stages under test. This should
allow the location of any change of signal,
loss of gain, gain or distortion to be iden-
tified.

It must be stressed that the audio signal
tracer is intended for use on transistorized
equipment. Under no circumstances
should it be connected to full 120V AC
potential. [}
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BP53: PRACTICAL ELECTRONICS CALCULATIONS AND

FORMULAE $11.75
A book that bridges the gap between complicated technical
theory and the ‘cut and try’ method A good reference book

BP136: 25 SIMPLE INDOOR AND WINDOW

AERIALS $6.65
People living in apartments who would like to improve s hort-
wave listening can benefit from these instructions on op-
timising the indoor aerial

BP147: AN INTRODUCTION TO 6502 MACHINE

CODE $7.75
The popular 6502 microprocessor 1s used in many home com
puters this 1s a guide to beginning assembly language

BP150: AN INTRO. TO PROGRAMMING THE

SINCLAIR QL $7.75
Helps the reader make the best use of the Sinclair QL's
almost unlimited range of features Complements the
manufacturer s handbook

8P225: A PRACTICAL INTRODUCTION TO

DIGITAL ICs $6.65
This book deals mainly with TTL type ¢ hips such as the 7400
series Simple projects and a complete practical construction
of a Logic Test Circurt Set are included as well as details fora
more complicated Digital Counter Timer project

BP130: MICRO INTERFACING CIRUITS -

BOOK 1 $8.55
Aimed at those who have some previous knawledge of elec-
tronics, but not necessarily an extensive one, the basis of the
book 15 to help the individual understand the principles of in-
tefacing circuits to MICrOProcessor equipment

COMPLTERS ”
7

COMPLTE"™ -

Imported from England and exclusively
available in Canada from Moorshead

BP131: MICRO INTERFACING CIRCUITS -

BOOK 2 $8.55
Intended to ¢ arry on from Book 1 this book deals with prac
tical apphications beyond the parallel and senial intertace
‘Real world  interfacing such as sound and speech
generators, temperature and optical senson and motor con
trols are discussed using pracucal circuit descnptions

B8P111: AUDIO $13.25
This one 15 ideal for readers who want to really get into
sound A wide range ot matenial 1s covered trom analysis of
the sound wave mechanisms ot hearing room acoustics
microphones and loudspeakers, amphifiers. and magnetic
disc recording

BP141: LINEAR IC EQUIVALENTS AND PIN CONNECTIONS
ADRIAN MICHAELS $21.95
Find equivalents and cross-references for both popular and
unusual integrated circuits  Shows details of functions,
manufacturer, country of origin, pinouts, etc , includes Na-
tional, Motorola, Fairchild, Harris Motorola Intemsil, Philips
ADC. AMD SCS, Teledyne, and many other European
Amenican, and ) apanese brands

BP156: AN INTRODUCTION TO QL MACHINE CODE

$7.75
The powerful Sinclair QL microcomputer has some outstand
ing capabilities in termss of its intemal structure With a 32.bit
architecture the QL has a large address range advanced in
structions which include multiplication and division These
features give the budding machine code programmer a good
start at advanced programming methods This book assumes
no previous knowledge of either the 68008 or machine code
programming

BP47: MOBILE DISCOTHEQUE HANDBOOK $5.25
Divided 1nto six parts_ this book covers such areas ot mobile
‘disco’” as Basic tlectricity Audio, Ancillary Equipment
Cables and Plugs, Loudspeakers and Lighting All the infor
mation has been considerably sub-dwvided for quick and easy
referente

BP59: SECOND BOOK OF CMOS IC PROJECTS $7.78
This book carries on from its predecessor and provides a fur-
ther selection of useful circunts mainly of a simple nature
the book will be well within the capabilities of the beginner
and more advanced constructor

BP32: HOW TO BUILD YOUR OWN METAL &

TREASURE LOCATORS $7.75
Several fascinating apphications with complete electronic
and practical details on the simple, and inexpensive con-
struction of Heterodyne Metal Locators

ELECTRONIC THEORY

ELEMENTS OF ELECTRONICS — AN ON-GOING SERIES
F.A. WILSON, C.G.I1.A,, C.Eng..

BP62: BOOK 1. The Simple Electronic Circuit

and Components $11.70
BP63: BOOK 2. Alternating Current

Theory $ 855
BP64: BOOK 3. Semiconductor

Technology $18.55
BP77: BOOK 4. Microprocessing Systems

And Circuits $11.70
BP89: BOOK S. Communication $11.70

The aim of this seties of books ¢ an be stated quite simply

it s to provide an inespensive introduction to modern elec
vonics so that the reader will start on the nght road by
thoroughly understanding the fundamental principles nvols
ed

Although written especially tor readers with no more
than ordinary arithmetical skills the use of mathematics 1
not avorded and all the mathematics required s tuught as
the reader progresses

tach book 1s a complete treatise of a particular branch
of the subject and theretore ¢anbe used onits own with one
proviso that the later books do not duplic ate matenal from
their predecessors thus a working knowledge ot the subjects
covered by the earlier books 1s assumed

BOOK 1 This book contains all the fundamental theory
necessary to lead to a full understanding of the simple elec
tronk ¢ircuit and 1Its main components

BOOK 2 This book continues with alternating current
theory without which there can be no comprehension of
speech music radio television or even the electnoaty
utilities

BOOK 3 Foliows on semiconductor technology
leading up to transistors and integrated circuits

BOOK 4 A complete descnption of the internal work
ngs of microprocessor

BOOK 5 A book covering the whole communication
scene

Publications.

PROJECTS

BP48: ELECTRONIC PROJECTS FOR BEGINNERS $7.75
F.G RAYER, T.Eng.(CEl), Assoc.lERE
Another book written by the sery exprrienced author A
# (. Rayer — and in it the newcomer to electromcs will find
a wide range of easily made projects Also there are a con
aderable number of actual component and winng lavouts to
awl the beginner
furthetmore a number of projects hasve been arranged
so that they can be constructed without any need tor solder
ng and thus aveid the need for a soldeting iron
Also many of the later projects can be built aleng the
tines as those in the No Seldenng section so this may ton
siderably increase the scope ot projects which the newcomer
an build and use
BP37: 50 PROJECTS USING RELAYS,
SCR's & TRIACS $7.75
F.G.RAYER, T.£ng.(CEl),Ass0C.1ERE [
Relays silice ontrolled rec tibiers (5CR <1 and by direc tiona
tniodis (TRIACSH have o wide range of apphications in elec
trome s today  This book gives tred and practical working ae
wits whic h should present the mimmum ot ditticulty tor the
enthusiast to construct In maost ot the crcunts thers s a wide
labtude in component values and types  allowing edsy
e idic ation arcuts or ready adaptation of them to in
dinadual needs
8P221: 28 TESTED TRANSISTOR PROJECTS
R.TORRENS $5.00
e Richard lorrens s a well expenienced dlectronics
development engineer and has designed  developed bult
and tested the many useful and interesting ¢ e uits inc luded
this book The projects themselves can be sphit down into
simpler burlding blocks which are shown separated by boves
in the circuits tor ease ot description and also to enable any
toader who wishes 1o combine boxes trom ditterent projects
© realise ideas ot his own

BP71: ELECTRONIC HOUSEHOLD PROJECTS
R A. PENFOLD

Same of the most useful and popular electronic construction
projects are those that can be used in or around the home
The circurts range from such things as 2 Tone Door Buzzer

Intercom through Smoke or Gas Detectors to Baby and
Freezer Alarms

8P73: REMOTE CONTROL PROJECTS
OWEN BISHOP

This book i aimed primanhy at the electronics enthusiast
who wishes to expeniment with remote control Full explana
t have beeo given so that the reader can tully understand
how the citcuts wortk and . an maore rasily see how to modity

$7.20

$8.10

them tor other purposes  depending on personal  re
aurements Not only ane radio contral systems considered
but alvo intra red vivible hght and ultrase ayatems as are
the use of Logie 10s and Pulse postion madulation et

8P90: AUDIO PROJECTS $7.60

F.G. RAYER
Covers in detad the contruction of a wide range of audio
spjetts The test has been divided nto preamplitiers and

niners power amphtiers tone controls d matehing and
mncellaneous projects

BP 174: MORE ADVANCED ELECTRONIC MUSIC
PROJECTS $19.95

Complementing Book BP74, “Electronic Music Projects’
BP174 provides more advanced projects, such as a flanger,
a phaser, mini-chorus and ring modulators, percussion syn-
ths, etc Each project has an introduction, circuit diagram
and constructional notes

BP74: ELECTRONIC MUSIC PROJECTS
R.A. PENFOLD

Although one of the more recent branches of amateur elec
womcs electronme music has now become extremely popular
and there are many projects which tall into this category  The
purpose ot this book 18 to provide the constructor with a
number ot practical circuts for the less complex steme of
electronic musi equipment including such things as a tuzz
Box Waa\aa Pedal Sustain Umit Reserberation and
Phaser Units  Tremelo (enerator ete

BP44:1C 555 PROJECTS

E.A. PARR, B.Sc..C.Eng., M.ILE.E.
Every so often a device appears that is so usetul that one
wonders how life went on beto.e without it The 555 timer is
weh a device Included in this book are Basic and General
Circusts Motor ( ar and Model Railway Circusts Alarms and
Noise Makers as well as a section on the 556 558 and 559
timers

B8PB2: ELECTRONIC PROJECTS USING SOLAR CELLS  $7.75
A collection of simple circuits which have applications in
and around the home using the energy of the sun to power
them The book deals with practical solar power supplies in-
cluding voltage doubler and tripler circuits, as well as a
number of projects

$7.20

$7.75
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BP49: POPULAR ELECTRONIC PROJECTS $7.75
R.A. PENFOLD

Includes a collection of the most pop ilar types it ¢ircuits
and projects which, we teel sure will srovide a number ot
designs 1o interest most electronics ¢amtructors The pro
pcts selected cover a very wide range and are divided into
tour basic types Radio Projects Audio Projects Household
Projects and Test E quipment

BP94: ELECTRONIC PROJECTS FOR CARS AND BOATS

R.A. PENFOLD $7.6
Projects titteen in all which use a 12V supply are the baviy
of this book Included are projects on Windscreen Wiper
Control  Courtesy Light Delay Battery Monitor ( assette
Power Supply Lights Timer Vehicle Immobiliser Cas and
Smoke Alarm Depth W arming and Shaver Inverter

BP95: MODEL RAILWAY PROJECTS .
Electronic projects for model railways are tairly recent and
have made possible an amazing degree of realism The pro-
jects covered include contrallers signals and sound ettects
stniboard layouts are provided tor each project

BP93: ELECTRONIC TIMER PROJECTS $7.60
F.G. RAYER

Windscreen wiper delay  darkroom timer and metronome
projects are included Some of the more complex circuits are
made up trom simpler sub circuits which are dealt with in
dividually

8P113: 30 Solderless Breadboard Projects-Book 2

R.A. Penfoid $8.85
A companion to 8P107 Describes a vanety of projects that
can be built on plug-in breadboards using CMOS logic IC's
Each project contains a schematic, parts list and operattonal
notes

BP104: Electronic Science Projects

Owen 8ishop $8.85
Contains 12 electronic projects with a strong scientific
flavour Includes Simole Colour Temperature Meter Infra
Red Laser, Electronic clock regulated by a resonating spring
a ‘Scope with a solid state display. pH meter and electro-
cardiograph

BP110: HOW TO GET YOUR ELECTRONIC PROJECTS
WORKING $7.60
R.A. PENFOLD

We have all built csrcusts from magazines and books only to
find that they did not work correctly or at all, when tiest swit
ched on The aim ot this book 1s to help the reader overcome
just these problems by indicating how and where to start
looking tor many of the common faults that can occur when
building up projects

BP84: DIGITAL IC PROJECTS

F.G. RAYER, T.Eng.(CEl).Assoc.IERE
This book contains both simple and more advanced projects
and 1t 1s hoped that these will be tound et help to the reader
developing a knowledge ot the workings of digital cirvuits
To help the newcomer to the hobby the author has included
a number ot board lavouts and wining diagrams Also the
mors ambitious projects ¢an be built and tested sactinin by
section and this should help avesd ar correct taults that
could othermise be troublesome An ideal book tor both
beginner and more advanced enthusiast alike

BP67: COUNTER DRIVER AND NUMERAL DISPLAY
PROJECTS $7.05
F.G. RAYER, T.Eng.(CEl). Assoc. IERE
Numeral indicating devices have come very much to the
foretront in recent years and will undoubtedly find increas
ing applu ations in all sorts of equipment With present day
integrated circuits_ it 1s easy to count divide and display
numernically the electrical pulses obtained trom a great range
ot drnver circunts

In this book many applications and projects using
vanous tepes of numeral desplays popular counter and
drver 1Cs et are considered

BP99: MINI - MATRIX BOARD PROJECTS
RA. PENFOLD

Twenty useful projects which ¢an all be built on a 24 « 10
hote matax board with copper strps Includes Dootbuzzer
Low voltage Alarm AM Radio Sgnal Generator Projector
Timer  Guitar Headphone Amp  Transistor Checker and
more

BP103: MULTICIRCUIT BOARD PROJECTS $7.69
R.A. PENFOLD

This book allows the reader to build 21 tarrly simple elec

tronic projects all of which may be constructed on the same
prnted circut board Wherever possible the same ¢om

ponents have been used in each design so that with a
relatnvely small number ot cemponents and hence low cost
it 1s possibie to make any one of the projects or by re using
the components and P C 8 all ot the projects

$7.60

$7.60

BP107: 30 SOLDERLESS BREADBOARD PROJECTS -
BOOK 1

R.A. PENFOLD HELER
A “Solderless Breadboard s simply a special board on
which electronic ¢ircuits ¢an be built and tested The com
ponents used are just plugged in and unplugged as desired
The 30 projects teatured n this book have been specially
designed to be bullt on a Verobloc breadboard Wherever
possible the components used are common to several pro
jlects, hence with only a modest number of reasonably inex
pensive components it 1s possible to build in tuen every pro
lect shown

BP106: MODERN OP-AMP PROJECTS $7.60
R.A. PENFOLD

Features a wide range ot constructional propects which make
use of op amps including low nowse low distortion ultra high
wnput impedance high slew rate and high output current
types

CIRCUITS

How to Design Electronic Projects

BP127 $8.95
Although intarmation on standard ircuit blin ks 15 avadable
there 1 less intormation on combing these ciruit parts
together This ttle does just that Practical enamples are used
and each s analysed to show what each does and how to ap
ply this to other designs

Audio Amplifier Construction

BP122 $8.95
A wide circuts 1s given trom low neise microphone and tape
head preamps to a 100W MOSEET type There 1s al<o the ¢ir
cutt tor 12V bridge amp giving 18W  Circust board or strip
board layout are included Most ot the circuits are well
within the capabibitus tor even those with hmited ex
poTIenC ¢

BP80: POPULAR ELECTRONIC CIRCUITS —
BOOK 1

R.A. PENFOLD

Another book by the very popular author Mr R A Pentold
who has designed and developed a large number of various
arcuits These are grouped under the following general
headings Audio Circuits Radio Circuits Test Gear C e uts
Music Project Circuits Household Prowet Circuits and
Miscellaneous Circunts

$7.75

BP9I8: POPULAR ELECTRONIC CIRCUITS, BOOK2 $8.85

R.A. PENFOLD
70 plus circuits based on medern components aimed at those
with some experienie

BP39: 50 (FET) FIELD EFFECT TRANSISTOR
PROJECTS
F.G. RAYER, T.Eng.(CEl),Assoc.IERE
hield ettect transistors (FETs) find apphication in a wide
vanety ot circuits The projects described here ine lude radio
frequency ampliters and converters test equipment and
recerver aids tuners receivers miners and tone controb as
well as various miscsllaneous devices which are usetul in the
home
This book contains something ot particular interest tor
every class of enthusiast short wave listener radio
amateur expermenter or audio devotee
BP162: COUNTING ON QL ABACUS
This book i designed to introduce the beginner to the use
of spreadsheets in general and Abacus on the Sinclair Ql
in particular 1t axsumes NO provious experiens e In com
puting or spreadsheets Practical examples show the
calculations tor domestic small business and technical ap
plications
BP87: SIMPLE L.E.D. CIRCUITS $5.40
RN. SOAR
Since it hirst appeared in 1977 Mr RN Soar s book has proy
ed very popular The author has developed a turther range of
circunts and these are in¢ luded in Book 2 Projects include a

Transistor Tester Various Voltage Regulators Testers and so
on

BP24: 50 PROJECTS USING IC 74° T $6.75

:\mt‘l:;:w:":‘):):’)lkg"o\-o OU projects that can be

< op amp and a tew (om
ponents Onigm

$6.75

aished 10 Germany this baok will be
an valuable asset to any hobbyst

BP88: HOW TO USE OP AMPS
E.A. PARR

A designer s guide covenng several bp amps serving as a
source book of circuits and a reterence book for design
calculations The approach has been made as non
mathematic al as possible

$8.85

BP65: SINGLE IC PROJECTS $6.05
R.A.PENFOLD

There s now a vast range ot |Cs available to the amateur
market the majority of which are not necessanly designed
for use tn a Aingle app'ication and can otfer unlimited
possibilities All the projects contained in this book are sim
ple to construct and are based on a single IC A few projects
employ one or two transistors in addition to an IC but 10 most
cases the 1C 1s the only active device used

223: 50 PROJECTS USING IC CA3130 $5.00
R.A.PENFOLD
In this book the author has designed and developed a

number of interesting and usetul projects which are divided

nto five general categories | — Audio Projects |l — RF

Projects |11 Test Equipment IV — Household Projects
Miscellaneous Projects

BP117: PRACTICAL ELECTRONIC BUILDING BLOCKS
BOOK 1 $7.
Virtually any electronic circuit will be found to consist of a
number of distinct siages when analysed Some circuits in
evitably have unus