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We have such confidence in the reliability of the BEST that we offer a full One Year Warranty. This 
ARRAN TY far exceeds the 90 day industry 

cost through 3M of Canada Ltd 

Features common to 
• Superb IBM PC & XT Compatibility 
• Canadian Made 
• 256K RAM Standard minimum (uses 41 
RAM chips) 

• Expandable on board to 640K RAM 
• Parallel Port (for printer) 
• Serial Port (for communications) 
• Real Time Clock/Calendar 
(with Battery Backup) 

• Presocketed for optional co-processor — 
such as 8087 Math Processor 

• IBM Compatible Keyboard 

standard. On-site service plan is available across Canada at extra 

BEST MK II, MK III Et MK IV 
• Reset Switch 
• Phoenix BIOS as used in many major brand 

256K  IBM compatible systems. 
• 150 Watt Power Supply which will handle a 
Hard Drive without upgrade. 

• 7 Slots 

• Flip top case 
• 2 Slimline DS,DD 51/4 ", 360K Disk Drives 
• Colour Video (RGB & Composite) Board or 
Hi-Res Monochrome Card (customer choice) 

• Disk Controller Board 
• CSA Approved 

$1000 off Advertised price 
We will deduct $1000 off the price of an AVT286 with 40Meg 
HD (or any more loaded system with HD, including AVT10 
systems) with the trade in of any complete 2-disk drive IBM 
or Compatible PC/XT (including PCjr) system. 

$500 off Advertised price 
$500 will be given off the price of BEST MkIV with 20Meg HD 
(or more loaded models, including AVT286 and AVT10 
models with HD) with the trade in of any complete 2-disk 
drive Apple II, II+, Ile, Itc or compatibles or any IBM or com-
patibles listed above. 

Offer open February 14, 1987 to March 31, 1987. In both 
above offers, only one trade-in per system is permitted. 

BEST MK II. 

Two 350K DS,DD disk. drives, Serial and Parallel 
Ports, Real Time Clock, Phoenix BIOS, uses 8088 
processor — full specifications given above. 
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The FAST BEST MK III 
As BEST MK II plus speed selectable: 
4 77 and 8MHz (most software will run 
on the higher speed), uses 8088-2 pro-
cessor. 

SUPER-FAST BEST MK IV 
As BEST MK Ill plus TRUE 16-Bit 
machine, 8086-2 processor, IBM com-
patible 8-Bit I/O channel bus, even 

faster than MK III due . to 16-Bit 
architecture. With 640}< standard. 

1695" 
ONE YEAR WARRANTY 

189  oo 
ONE YEAR WARRANTY 

Other Conf Igurations: 
With 640K RAM  $1795 
With 20 Meg Hard Drive/1 Floppy/256K  $2495 
With 20 Meg Hard Drive/1 Floppy/640K  $2595 

Leasing Plan Available 

Other Configurations: 
With 640K RAM  $1995 
With 20 Meg Hard Drive/1 Floppy/256K  $2695 
With 20 Meg Hard Drive/1 Floppy/640K  $2795 
With 80 Meg Hard Drive/1 Floppy/640K  $4495 

Leasing Plan Available 

19500 
ONE YEAR WARRANTY 

Other Configurations: 
With 20 Meg Hard Drive/1 Floppy/640K  $2995 
The BEST Mk IV Main board processes data ap-
prox. 2.1 times faster than the IBM PC/XT or 
BEST Mk II. 

Leasing Plan Available 

AVT-286 
Superb IBM AT compatibility, 640K 
RAM, Two 5.25 in disk drives (one 
high density 1.2 Megabyte, one stand-
ard 360K), serial and parallel ports 
high quality-keyboard, keyboard lock 
and status monitor. 16 MHz clock 
(RM H 7 C Pt11 

Lightening Fast 
New, IBM AT com-
patible. 
• 10 MHz CPU 
• 2Meg RAM 
• Up to 4 Meg RAM 
on Board 

AVT10-286 
superb18M AT compablorlity plus more. 
• Standard 2Meg RAM and optionally up 
Io • megabytes of RAM on main board 

.0 ..111, 0 1.1H, •nd 10 AP, •electelde 
eySlem Speed 

• (21 S'A" disk drives ti nigh clonally 1.2 
meg, one standard 360 4 

• Semi and parallel ports, high qualdy, 
keyboard. keyboard rock and status 
monitor 

$349500 
ONE YEAR WARRANTY 

With 2Meg RAM and 10 MHz CPU 

99 
ONE YEAR WARRANTY 

Leasing Flan Available 

tExcelturonix 

As Basic Configuration with fast stepping 
Hard Drives: 
20 Meg Hard Drives  $4795 
30 Meg Hard Drive  $4995 
40 Meg Hard Drive  $5495 
80 Meg Hard Drive  $5995 
Built-In Tape Backup Systems from  $ 799 
BEST 1200/300 Plu-ln-Modem  $ 249 

Leasing Flan Available 

As Basic Configuration with fast stepping 
Hard Drives: 
20 Meg Herd Drive  88295 
30 Meg Hard Drive  $8495 
40 Meg Hard DOM  $0995 
80 Meg Hard Drive  87495 
Additional 2 Megabytes RAM 
(to bring system to full 4 Megabytes)  $ 995 
Bullt•in Tape Backup Systems from   799 

Toronto Store: 319 College Street, Toronto (418) 921-8941 
Ottawa Store: 217 Bank Street, Ottawa (613) 230.9000 
Mississauga Showroom, Pickup Counter and Mail Orders: 
8315 Kestrel Road, Mississauga, Ont., 151 1S4 
L. • Diets - Orders: 1-600.387-6995, Local Orders: (416) 673.5111 
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Spectacular Gang EPROM 
Progra m mer & 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 t08 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 handle 
27256, 27512, 2758 and 2724. 

Complete package with EPROM Emulator, 8 ZIF 
sockets, Gang Programmer with 16Kx8 of RAM and 
RS232.  $995.00 

Gang EPROM Programmer with 8 ZIF sockets, 16Kx8 
RAM and RS232, without Emulator  $195.00 

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  1499.00 

MONITORS 
Special on TTL Monitors FIX TTL 
Monitor requirements are dependent upon computer 
outputs. Please contact Exceltronix for your monitor 
needs. 

Ting Model 1202A Tr. Amber Monitor 
720 x 348 Resolution • 12" Anti Glare Viewing Area 

$169.00 
Zenith ISM 1240 
12" diagnoal screen • glare amber display • PC 
monochrome input (TTL) • 25 lines o80 characters • 720 
x 350 pixels • IBM PC & compatibles. 

$229.00 
MONOCHROME 

Zenith ZVM1210A 
12in. diagonal screen • non-glare green display • com-
posite input • 25 lines x 40/80 characters 

5125.00 
Zenith ZEM1220A 
12m, diagonal screen - non-glare amber display • com-
posite input • 25 lines x 40/80 characters 

5129.00 

COLOUR 
Zenith Z1IM 1330 RCB Colour Monitor 
640 x 200 Resolution 
13" Anti Glare Viewing Area  $399.00 

Tho mson 4120 PCB/Co mposite 
Colour monitor 
560 o 240 Resolution 
Green/Full Colour Switch 
13" Anti Glare Viewing Area   5499.00 

Tho mson CM3838251 RCB Colour monitor 
640 x 240 Resolution 
14" Antiglare Viewing Area 
Green/Amber/Full Colour Display Switch ...1599.00 

POWER SUPPLIES 
150W CSA approved, IBM PC/XT compatible ..1129.95 
200W CSA approved, IBM PC/XT compatible .. 1199.00 

IBM ACCESSORIES 
Scorpion External SO MB Tape 
With Controller 
Complete with FastBack Software  $1395.00 

Taligrass units available now. Please call 
for current ',Aces. 

The BEST EGA- Enhanced 
Graphics Adapter 
The BEST EGA card has severe modes of video opera-

lion available on one Card. leer, Iline EGA compatible 
640 a 350 pixels in 15 colours on the enhanced colour 
display 

e It supports functions of the IBM Colour graPhina 
video adapt . and IBM monochrome display adaptor. 

320 a 200 and 640 a 250 16 colour graphics Urine colour 

graphics mond e, 640 r 350 four shade graphics on I. 

monochrome display (black. nor mal. Intensified and 
blank), flicker free displa5. split alPhanumene  mode 

screen despiay, bit mapped giapMcs en lour pianeS. UP 
10 512 characters t Dal canse user defined 

The BEST EGA card cornes standard se . 2560 
memory roe flicker tree. tevt and bit mapped graphics. 

$299.00 

HIC Network Interface 
Card 
The BEST NIC card allows any P 0X7 or AT 

co mpatible syste m to operate in a net work 

environ ment  that  supports  the  ArcNet 

topology. The BEST NIC uses the Standard 

Microsyste ms single chip ArcNet controller 

and LAN Transciever chip to confor m to all 

ArcNet protocol require ments. 

The NIC Card can be used with many ver. 

nions of Advanced Novell Net ware, as well 

there is space on the card for user installed 

I irM ware, which allows the card to work in a 

W aterloo Port environ ment. The User install. 

ed fir mware can also eli minate the need for 

floppy drives in the wOrkstations, with the use 

of a Boot Prom. 
The BEST NIC card has 3 LEDs Mounted 

on the rear bracket to indicate net work, and 

token Passing activity. Also accessible fro m 

the rear of the syste m are net work address 

selection switches, which allows the net work 

address to be changed wdhOut opening the 

syste m Case. 

$299.00 

EPROM PROGRAMMER Ogra comPATIDLS) 

MAIN EPROM PROGRAMMER CARD 
(WITH SOFTWARE) 
With 2 standard EPROM sockets   99.00 

EPROM PROGRAMMER WITH ZIP SOCKETS 
(WITH SOFTWARE) 
With one 24-pin. ZIF socket and one 28-pin ZIF socket 
with provision for serial port  $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   119.00 

BEST MODEM 
The BEST modem is a smart 1200/300 direct connect 
modem It can eater be. st andelone und in vrhech cast 
it reguires a small wall adapt°, w il OW . in One of Me 
IBM slots. When used osa Slandelone unit, the med ." 
looks Ilk° a Hayes 1200 Smart Modem. that is, it 

emulates the ear . instnellon set When It is used In 
Me IBM, it looks like •n intelligent serial commuructions 
port which also supports a supereet of the Mayes in. 

struction set. 
The modem supports aulodlat, autoianswer. and 

auto-speed select directly lrom software control. The 

modern also has a speaker so Mat aural monitoring of 
the call is possible There are also LED monitors so that 
the state Of the modem can always be known. These 
LEDs are. Modem Ready. Auto-Answer enabled. Carrier 
Detected, Transmitting, Receiving, ()eta Set ready. 

SOrt‘vare packages such as Crosstalk. PC-Ialk and 
Hayes' Smartcom II also will run with this modem. 

eyega  . j 

The BEST IBM AT Compatible 
4 Meg Memory Card 

in order to lake advantage of he memory addressing 

Cap:Md.ao ill the IBM AT or Me aeon AVT 286 
Wetness cOmputer • we developed a memory <rd . ape 

the user up to 4 Megabytes of dynamic RASA  The 

memory Card well run at speeds up to 16MH7, which is 
last  enough  to  meet  the  needs 01  any  80286 
microprocessor on tne market today The design uses 

State.01 Meart (2560 r Si memory arrays, to allow lo. 
maximum memorr in the smallest physical space Me 

ninth bit in used ana parity bit to Insure the validity of 
the dala The card is available in memory sues Irom 

5126 to 4 Megabytes in steps of 5125. BOunclanes are 
switch selectable above 1 Meg in blocks of 512K 

With 512K Regular  $ M AO.  Special  mom 
yam 1 Meg Regular  $ 895.00  Special  5490.00 
With 2 Meg  SpeClaf  $ 759.00 
With 4 Meg Regutar  $5050. 00 SP .MI  $129 5.00 

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

Memory and Parts 
41641150ns)   s 199 
41256(150n5)  S 195 

(quantity cliscOunts availabtel 

2764   5,95 
27128  $ 599 

27258   695 

6116  $ 3.60 

6264   5 620 

v20 04He   $ l3.00 
020 03MHz)   t 500 
300256IsOundchlp)   S zoos 

BC87   $245.00 

50287   $450 00 

DISK DRIVES 
NOW SILENT JI1455 Shugart/Panasonic 
5.25" slImline DS/DD Disk Drive with 360K 

Ideal for IBM Computers   $149.00 
.11.1475 Shugart/Panasonic 
5.25" slimline Disk Drive with 1.2Meg 
Ideal for AT Compatibles  $199.00 

Hard Drives 
Seagate 20 Meg with controller   S799.00 
Special: Toshiba 80Meg hard drive with controller 
  52495.00 
AT Co mpatible 
High Speed Seagate Hard Drives with controller 
20Meg  $1295.00 
30M eg  $1495.00 
40Meg  51995.00 

Cali Or Write for our 
Pull Colour Catalogue 

Our 19137 catalogue gives fuit SpeCdiCatiOns On Our IBM AT and OT compatible co m-

puters plus detailed specifications and prices on our other products. N s° ask for 

our Ne w Parts Flyer 

Copal Printers 
• Epson Compatible • Supports both IBM and Apple systems 

• Centronics Parallel Interface 
•Both Draft and Near Letter Quality (NU)) modes 

5C1200  $329.00  SC1500 5499.00 
• 120 cps draft quality • 11 inch carriage  • 180 cps draft quality 
• 24 cps NLO  • Pin and friction feeds • 36 cps NLO 
• NLO available in all • One Year Warranty  • 3k Buffer 
print sizes 

tExceltronix 

SC5500 $699.00 
• 15 inch carriage 
• 3K Buffer 

iCnomputer Solutions for Off. 
slrY, Educat ior . and  H-Ice, 

Toronto Store: 319 College Street, Toronto (416) 921-8941 
Ottawa Store: 217 Bank Street, Ottawa (613) 230-9000 
Mississauga Showroom, Pickup Counter and Mail Orders: 
6315 Kestrel Road, Mississauga, Ont., L5T 1S4 
Long Distance Orders: 1.800-387-6995, Local Orders: (416) 673.5111 
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Price/Performance 
With Real Scopes 
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The SS-5710 and 
SS-5711 can be 
provided with 

exclusive counters 
and digital 
multimeters. 

SS-5711 Reliability resulting 
from superb basic 
characteristics DC-100 MHz 
• Typical frequency of from DC to 120 MHz, -3 dB, 
thereby having a 20 MHz margin over the specified 
frequency response 
• Highly precise and stable deflection factor and 
sweep rate 
• Reliable time difference between channels 
• Jitterless circuitry for stable triggering 
• Superb linearity 
• 3 year warranty 

4, I 
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$2319 

SS-5705 3-input, 6 trace Portable 
Oscilloscope, DC-40MHz 
• 3-Input, 6-Trace 
• 12KV Accelerating Voltage 
• Versatile trigger capability with TV-SYNC 
• Jitter-free circuitry and variable Hold-off 
• High accuracy for V and H (-t 2%) 
• Accurate calibrator (Amplitude: 
-t 1% and Frequency -r 1%) 
• 2 year warranty 

â 
Available from: 
ELECTROSONIC 
Toronto, Ontario 
(416) 494-1666 

ELECTRONIC WHOLESALERS 
CANADA LTD. 
Montreal, Quebec 
(514) 769-8851 

Ottawa, Ontario 
(613) 746-4413 

$1271 
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SS-5710 4-input, 8-trace 
Portable Oscilloscope 
DC-60 MHz 
• Typical frequency of from DC to 70 MHz, -3 dB, 
thereby having a 10 MHz margin over the specified 
frequency response 
• Highly precise and stable deflection factor and 
sweep rate for a wide range of temperatures 

• Superb linearity 
• Reliable time difference between channels 
• Built-in TV sync separator 
• 3 year warranty $1718 

SS-5702 2 -input, 2-trace 
Oscilloscopes, DC-20 MHz 
• Compact and lightweight; low power consumption 
• 6-inch retangular parallax-free CRT with internal graticule 
• Variable sweep length and dual X-Y operation facilities 
• 1 mV/div-10 V/div deflection factor 
0.1 µs/div-0.2 s/div sweep rate 

• TV-V trigger mode 
• 2 year warranty 

Allan Crawford Associates Ltd. 
Toronto 416-890-2010 Montreal 514-731-8564 Ottawa 613-596-9300 

Calgary 403-295-0822 Vancouver 604-988-2195 

PRODUIT ELECTRONIOUE 
Ste -Foy, Quebec 
(418) 651-5356 

NCC ELECTRONICS 
Windsor, Ontario 
(519) 969-4363 

PROJEAN INSTRUMENTS 
LTEE 
Montreal, Quebec 
(514) 273-8331 

RAE INDUSTRIAL 
ELECTRONICS 

Bumaby, BC 
(604) 291-8866 

Dartmouth, Nova Scotia 
(902) 465-2350 

Edmonton, Alberta 
(403) 483-6266 

Moncton, New Brunswick 
(506) 855-2200 

St. Laurent, Quebec 
(514) 331-0960 

$741 

Prices are suggested Canadian list. 
FST Extra. Subject to change 

without notice. 

Saskatoon, Saskatchewan 
(306) 373-7139 
Downsview, Ontario 
(416) 736-1588 
Winnipeg, Manitoba 
(204) 786-8401 

RIDEOUT TOOL 8, SUPPLY 
St. Johns, NFLD 
(709) 754-2240 
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coming thing in com-
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For Your 
Information 

The Editor's Corner 

By Bill Markwick 

SOME cogitations on reliability. A 
friend of mine reports that a 
reliability study done on his com-
pany's electronic equipment show-
ed that failures are caused mostly 
by connectors, far and above any 
other type of component. This 
makes sense if you consider the 
difficulty of making a breakable 
connection last forever. Small size 
is always requested, so you're real-
ly dealing with a flat spring that 
has to work within tolerances of 
less than a thousandth of an inch, 
never lose pressure, and never cor-
rode. All this despite somebody 
pulling out and reattaching the 
thing at various intervals, not to 
mention stepping on the cable and 
putting enormous strain on the 
wires, pins, strain relief and 
mounting parts. 

I really have to hand it to the 
makers of professional heavy-duty 

connectors. Whatever their draw-
backs, the performance of multi-
pin cable connectors is usually 
outstanding, even if you solder it 
up yourself in a hurry. 
Then again, we have the accurs-

ed RCA phono jack, whose popu-
larity must be based on simplicity 
and economy rather than anything 
else. They aren't too bad in the 
tangle behind your stereo set, 
assuming that you never move 
them, but they seem particularly 
unsuited to the job of feeding 
video signals from computers to 
monitors, probably because they 
get moved around more. When my 
computer screen starts to waver 
and joggle, I take out the phono 
cable and squeeze the shield con-
tact together, buying some time 
before I have to replace the thing. 
Frustration City: it isn't unusual 

for consumer product makers to 
have special connectors made up 
and molded to a cable. The con-
nector pins themselves never seem 
to fail; what always seems to hap-

pen is that the wires fray just inside 
the molding. And there's nothing 
you can do about it, because if you 
try to cut away the molding to 
reterminate, you'll almost certain-
ly damage the thing beyond repair. 

Then there's the standard old 
115V household wiring connec-
tors, and the less said about this 
rubbish the better. The British 
have solved the problem by over-
doing it: their power plugs look 
like something you could use to 
power a wharf crane. It would be 
nice to hit it somewhere in bet-
ween,  but we're stuck with 
mediocre standards. There are 
some good plugs available from 
hardware stores, and I usually 
replace failed plugs with these, 
though they're a bit clunky for 
anywhere but the workshop. 

Plug packs save you money 
because the manufacturer doesn't 
have to put a bulky power supply 
into a gadget, but what if you have 
two of them? Sometimes they'll fit 
in a duplex outlet, one up and one 

down, but usually you have to 
hunt for an extension cord for one 
of them. 
Car connectors seem to be fairly 

reliable. I think this is because they 
snap together and lock, requiring a 
small charge of plastic explosive to 
open them up again. 

That brings to mind the most 
reliable of all car parameters: you 
can be absolutely sure your muf-
fler will fall out in the street two 
years after installation. I have this 
idea. You could mount a small ser-
vomotor on the frame beside the 
muffler, and after two years, a 
timer would activate the motor, 
sending a length of coathanger 
wire over to the opposite frame 
member, and then you wouldn't 
have to crawl under the car. At the 
same time, a light on the dash 
would come on, telling you that 
you're out of coathangers.  * 

Dual Band TVRO System 

Complete access to all satellite 
transponders in both C and Ku-
bands is now possible with the 
Vexus Gold Medal Dual Band 
System. 

The heart of the system is the 
VX-ESR-124H 4 and 12 GHz An-
tenna Feed. This unique compo-
nent is precisely matched to the 
Vexus "D" series antennas (VX-
2400D shown) offering superior 
performance in 12 GHz band 
reception. C and Ku-band feed 
apertures are co-located and skew 
compensation on both frequencies 
is controlled with a fully weatheriz-
ed, surge protected servo. 

System control is centralized 
with the VX-CDR-4/12DD micro-
processor based, Remote Control 

Digital Satellite Receiver. The unit 
is fully expandable for multiple 
receiver and multiuser MTVRO 
applications, has optimized video 
and audio through DFF (Digital 
Frequency Feedback) synthesized 
tuning, and is fully compatible 
with both 4 GHz and 12 GHz DBS. 

Noise temperature specifica-
tions for the C-band LNB are 
typically 70 - 75 degrees Kelvin. 
The unit is designed with an 
isolator on the input of the 
amplifier, yielding excellent load 
and temperature stability. The Ku-
band LNB has a typical maximum 
noise figure of 2.0 dB. 
The Vexus line of antennas in-

cludes 1.8, 2.4, and 3.0 meter 
models manufactured with ultra 
high tolerance molds and special 
metallized fibre cloth and polyester 
composites. This construction 
assures top gain performance for 
C-band as well as aperture efficien-
cy and RMS standards necessary to 
optimize Ku-band reception. 

For more information on the 
Gold Medal System contact: Vexus 
Telecommunications Corporation, 
2240 Argentia Road, Mississauga, 
Ontario, L5N 2X6. 
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Spectrum Analyzer 

The Tektronix 2710 is an under-20-
pound portable spectrum analyzer 
with a range of 10kHz to 1.8GHz. 
It provides a wide 5MHz IF band-
width filter, four-trace digital 
storage and a comprehensive time 
domain measurement capability. 

The standard 2710 has resolution 
bandwidths down to 3kHz; there is 
an option for 300Hz resolution. 
Contact Tektronix Canada Inc., 
PO Box 6500, Barrie, Ontario 
LAM 4V3, (705) 737-2700. 
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Switching PSU IC 

The LS405 is a plastic DIP IC for 
controlling switching power sup-
plies, and features an overload 
shutdown comparator, remote 
shutdown, soft start, undervoltage 
and overvoltage shutdown and will 
drive MOS transistors directly. 
The VCO frequency range is 

10kHz to 1MHz with 5 percent 
linearity. For more information, 
contact Sue Mercer, Linear Tech-
nology Inc., PO Box 489, Station 
A, Burlington, Ontario L7R 3Y3, 
(416) 632-2996. 

Circle No: 6 on Reader Service Card 

Copyright — all material is subject to 
worldwide copyright.  PCB  designs are 
copyright and may not be sold without permis-
sion. 

Liability — no responsibility whatever is ac-
cepted for failure of projects to perform for 
any reason, and no responsibility is accepted 
for any injury or damage caused by any fault 
in design. 

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

We cannot answer telephone queries. 

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

ESE. Associate, P.O. Box 266, Milton, Ont. 
L9T 4N9. 

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

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

Danocinths Inc., P.O. Box 261, Westland MI 
48185 USA. 

Arkon Electronics Ltd., 409 Queen Street W., 
Toronto, Ont. MP., 2M. 

Spectrum Electronics, 14 Knightswood Cres-
cent, Brantford, Ontario N3R 7E6. 
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Continued on page 54 

Cable Fault Locator 

The Megger TDR1 is suited for use 
on telephone coaxial communica-
tion or cable TV distribution lines. 
Four terminals are provided, en-
abling good and faulty lines to be 
checked against one another. A 
CRT displays pulse trace and cur-
sor alignment, while a four digit 
LCD display shows selection of 
velocity factor and distance to 
fault. A moving coil meter is pro-
vided for peak coincidence detec-
tion; power is from rechargeable 
batteries or any 12VDC source. 
Contact Metermaster division of 
R.H. Nichols Co. Ltd., 80 Vinyl 
Court, Woodbridge, Ontario L4L 
4A3, (416) 851-8871. 
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Micro Developer 

The MICE series of development 
systems from Microtek are avail-
able for a wide range of CPUs, in-
cluding the 8086/8088, the V20, 
the 80286, the 68000, the Z80, 6500 
series, and the 80386. The units 
provide realtime emulation, emu-
lation memory, realtime trace, 
triggering, breakpoints, debug-
ging, logic state analysis and more. 
Contact Tracan Electronics, 1200 
Aerowood Dr., Units 3 and 4, 
Mississauga, Ontario L4W 2S7, 
(416) 625-7752. 
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20MHz Scope 

The BTL Model 2988 dual trace 
20MHz oscilloscope features a 
built-in component tester for in-
circuit or out-of-circuit testing. At 
only 7kg, the instrument is ideal 
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for troubleshooting solid state cir-
cuits or components with no circuit 

power. Contact Brunelle instru-
ments, 73, 6th Range S., St. Elie 
d'Orford, Quebec JOB 2S0, (819) 
563-9096. 
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Cordless Printer 

Hewlett-Packard has introduced a 
printer for their HP18C Business 
Consultant calculator, using in-

frared  remote  control.  The 
24-character printer is battery-
powered, and works up to 18 in-
ches away over a 60-degree arc. At 
$225 Canadian, it's said to be the 
first printer application of infrared 
technology. At  HP calculator 
dealers,  or  contact  Hewlett 
Packard  Canada  Ltd.,  6877 
Goreway Drive, Mississauga, On-
tario L4V 1M8, (416) 678-9430. 
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No-Residue Solder 

Ersin Multicore has introduced a 
new wire core solder that is com-
patible with its No-Residue X-32 
flux used in wave soldering. It is a 
no-halide chemistry that leaves no 
residue; fumes are said to be reduc-

ed as much as 85 percent. Avail-
able in most gauges and alloys. 
Contact Ersin Multicore Canada, 
12,230 Rue April, PAT., Mon-
treal, Quebec H1B 5N5, (514) 
645-2375. 
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Zenith 386 

Zenith Data Systems has introduc-
ed the Z-386 personal computer, 
using Intel's 80386 32-bit pro-
cessor.  The CPU operates at 
16MHz with no wait states to bring 
supermini performance to desktop 
computing. There are ten bus slots, 
serial and parallel ports and 
sockets for 80287 or 80387 copro-
cessors.  Contact Heath/Zenith, 
1020 Islington Avenue, Toronto, 
Ontario M8Z-5Z3, (416) 232-2686. 

Circle No. 12 on Reader Service Card 

RACK 
MOUNT 
CASES  1 

• High quality at reasonable prices • easy to work with. • 
Ideal for audio equipment and test instruments. • Black 
anodized aluminum front panel and handles • perforated 
steel top plates and side panels. • Interior mounting 

panel for control pots. 

B 

DIMENSIONS (Inches) 

MODELS A B c D E PRICE 

19127 7 19 17. 6.5 12 $43.50 
19125 5.25 19 17. 5. 12 39.50 
19123 3.5 19 17. 3. 12 37.50 
19122 25 19 17. 2. 12 36 50 
825 2 8 7.5 2. 5 $1650 

• Each rack mount case kit contains one aluminum front panel, one 
steel interior mounting panel, two steel side panels, two steel 
covers, two aluminum handles, four rubber legs, one bag of 
assembly screws and an assembly diagram. 
• MAIL ORDER: Certified cheque, money order, Visa or Master Card. 
Add $4.00 per unit shipping and handling. Ontario residents add 7% 
P.S.T. We send via Canada post, UPS. No Shipping or Handling 
charge on Purolator Service with Freight Collect. 

SU M 
578 MARLEE AVE 4800 Sheppard Ave. E. Unit 114 

(At Glencairn Subway)  Scarborough, Ontario 
Toronto, Ontario  MIS 4N5 

•  M6B 3J5  Tel: (416) 292-0588 

Telex 06-217736 SUN NIX TOR. 
Tel: (416) 781-3263 
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"DON'T BE LEFT BEHIND 
UPGRADE YOUR IBM PCIXT 

OR COMPATIBLES". 
• With a Games Port  $40.00 
(includes installation) 

• 640K Memory Expansion 
Card (OK)  $80.00 

SEE OUR WIDE SELECTION OF 
PRIME ELECTRONIC 
COMPONENTS. 

CATALOG 

.44111111t  

.4-1/4raf*/;1 M/11/4-̀i COMPONENTS 
287 Lakeshore Road, East, (just East of Highway 10) 

Mississauga, Ontario L5G 1H3 
(416) 271-0716 

NAME: 

ADDRESS:    

CITY:   PROV. 

POSTAL CODE:   PHONE:(  )   
Prices subject to change without notice 
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Company EU-0487 

L_   

Only 

11. 111 

ORION 5AT 
1995 

with 1 meg dual clock mother board. 
Includes: 

• 640 memory • 200 watt power supply • 1-2 meg 
floppy driver • combined floppy drive controller • 
AT Keyboard • 80286 based system 

100% IBM CompatibleTM 
OPTIONS: 2nd Drive  $169.00 

Hires Monitors  $149.00 
AT COMPONENTS: 

AT MOTHERBOARDS 
Dual Speed (618M I-4z), 80286 C PU180287 Optional), 
616.0,1 & 2 8-bit Slots. Expandable to 1Mb, Clock, 
Phoenix BIOS OK  S995.00 
FLOPPY.HARD DISK CONTROLLER 
IBM AT.Compatible, 360601.2M Floppy & Hard 
Disks  $49500 
2.5Mb MULTI-FUNCTION CARD 
2.5Mb RAM Expansion, Printer, 2 Serial Ports, 
OK  $299.00 
PARALLEL 2. SERIAL PORTS CARDS .. $125.00 
KEYBOARD 5160.type AT Keyboard  . $12500 
POWER SUPPLY 200-watt Side Switch  5199.00 
CASE: IBM AT.style Sliding Case  $139.00 
DRIVES, 
1.2Mb 1/2-Height Floppy Disk Drive . . .$199.00 

1200 BAUD MODEMS 
• EXTERNAL DESIGN  • INTERNAL DESIGN 
• WITH POWER SUPPLY • 10 INCH CARD 
• LED STATUS INDI.  • SERIAL PORT 
CATORS  INCLUDED 

HAYES COMPATIBLE, AUTO-DIAL, 
AUTO-ANSWER, AUTO RE-DIAL ON BUSY, 
POWER-UP SELF TEST, 
FULL ONE YEAR WARRANTY $249 
IBM Compatible Boards 
• 1F02 384K Multifunction (SfPIC/0).0K  .5176.00 
• 1F03 364K RAM Ver 11 OK   

t$ 7795. .01 • 1F03 512K RAM Ve(11-0K   
• 1F05 Color Graphic   
• 1F06 monochrome   
• 1F07 Mono-Graphic with printer port   0$0 9 914099° . ic)0000 
• 1F09 110 + II + (SIP/C(G)  $ 9000 
• 1F11 Parallel Printer (Cable extra)  S 3600 
• 1F12 Serial — RS232C    S 4900 
• 1F13 Game    S 3600 
• 1E14 Floppy Delve Controller + Cable   5 6000 
• 1F15 Clock Card   
• 1 6 Serial  Clock Card   
• 1F17 Prom Burner  $ 

t 9. 75 900 
E1  0 

0 

9 
• 360K DSIDD Disk Drive  $11:980'0  0 
• XTCompatible Mother Board OK .  5199.00 

ORION 5XT 
100% IBMTN1 
Compatible with 
640K motherboard '799 

M EG TURBO BOARD 
Includes: • 256K Memory • 8 Expansion Slots • 
One 360K 08/00 Disk Drive • 150W Power supply 
• Disc Controller Card • Choice of Colour or 
Monochrome Card • Will run  1.2.3 Flight 
Simulator dBase III TM Supe( Colo, Vis Calc and 
Others. 

SEAGATE ST-225 20 
MB HARD DISK SYSTEM 

Includes Hard Disk 
Controller. Cables and 
Instructions. All drives are 
pre-tested and come with 
asno year warranty. '599 

ORION DISKETTES 
100% error free and lifetime warranty 

SSDD   $12.09 
DSDD  $14.99 
No Name DSDD   7.50 

ORION ELECTRONICS SUPPLIES INC. 
40 Lancaster St. W., Kitchener (519) 576-9902 

Electronic Distributor Industrial - Commercial - Educational 

Fie 
te ibe!, 

r-
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Your guide to everything that's new in 
ics, computers and technical 

400 items Discover 
ating-  build, enjoy 
and IQa • ell as 

ass  ail  h 
products for Tern 

Vetsinpst •. 

Heath Company 
1020 ISIington Ave., 
Toronto, Ont. M8Z 5Z3 

MAIL COUPON TODAY and receive the latest 
issue of the Heathkit Catalog free of charge. 

Name 

Address 

City     Prov. 

Code 
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Why a magazine is not like 
any other product... 

and why that matters to you 

onsider the magazine you are 
now holding. At one level, it is a 

product: ink applied to paper. Yet the 
reasons for which you value this 
magazine have nothing to do with 
either ink or paper. You're reading 
these pages for the images, the 
messages, the ideas. 

It is particularly important to you 
because, like you, it's Canadian. 

Why we need our magazines 

• They're produced (written, edited, 
photographed, illustrated) by 
Canadians, and thus carry informa-
tion about us and present our point 
of view. 

• They reflect what we are interested 
in, preserving and encouraging our 
own unique values, the way we look 
at ourselves, the way we look at the 
world. 

• They help us create the stars, the le-
gends we need. Canadian magazines 
foster our own sense of ourselves. 

• They present the best of the literature, 
prose and poetry that we produce. 

• They express the regional differences 
that distinguish us from one another, 
and the national pride and purpose 
that link us together. 

• They tie us together with a ribbon of 
print, and help us define.who we are. 

• They give us a vital voice of our own. 

We've got our own excellence 

A Canadian magazine is something 
special. It adds a journalistic dimension 
that no other medium can provide— 
depth and wholeness and texture, plus 
the visual impact of graphic design. 
Because a magazine is free from daily 
deadlines, it can achieve a level of 
thoroughness and excellence that is 
seldom attainable in other media. 

How the governments 
of Canada helped 

To assure Canadians the information 
a free and independent people need 
(given our small, spread-out popula-
tion and powerful foreign competition), 
successive governments over the past 
century have gradually built a struc-
ture of postal, tariff and tax-related 
incentives and supportive measures. 

And they have worked! Today 
Canada has a healthier magazine 
industry than ever before, with some 
5,000 periodicals for people of every 
interest and location. 

But it's a fragile industry: At last 
count more than half of Canada's 
periodicals had circulations of fewer 
than 2,000 copies per issue, and only 
110 periodicals had circulations of 
100,000 or more per issue. Foreign 
publications still account for 77% of 
all English-language newsstand sales. 

The threat to your magazine 

The Government in Ottawa is now 
threatening to treat Canada's maga-
zines as if they were so many widgets. 
It's threatening to eliminate the 
postal, tariff and tax-related incentives 
and supportive measures... to dis-
mantle the very structure that past 
governments have worked so hard 
to build and maintain. 

The Government in Ottawa is 
threatening the survival of the majority 
of Canada's magazines and consider-
ing measures that will significantly 
raise the cost to readers of those that 
survive. 

Canada's magazines tell us about 
ourselves. They're a voice of our own. 
If the current Government in Ottawa 
were to treat Canada's magazines as if 
they were just another product, it would 
diminish (or even silence) that voice 
forever. 

CANADA'S 
MAGAZINES 
...a voice of our own 

CANADIAN PERIODICAL PUBLISHERS ASSOCIATION, 2 STEWART STREET, TORONTO, ONTARIO M5V IH6 
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Varie 
Parametric 
Equaliser 

Does your guitar or keyboard need some 
equalisation to brighten the sound? Hem's a 
module which can be used by itself on 

individual instruments or ganged to equalise 
your music system 

By Neale Hancock 

GRAPHIC EQUALISERS are widely 
used and acceped by audio enthusiasts as 
a means of correcting the acoustic defi-
ciencies of a listening space. They are also 
used (probably by the majority of us) to 
make a stereo system sound better, by 
making the bass thump and adding more 
sparkle to the treble.  The graphic 
equaliser is one way of optimising the fre-
quency response of a music system to give 
our ears what they want. 

Equalisation is not a process solely 
used in hi-fi applications. It's also used in 
public address systems as a way of 
eliminating feedback and in recording 
studios as a way to give an instrument a 
desired sound. In recording situations the 
parametric equaliser is a very versatile in-
strument, because it can be cascaded to 
give overall equalisation of a recording or 
used individually on separate instruments. 

Both graphic and parametric equali-
sers use active bandpass filters to achieve 
equalisation.  But  whereas  graphic 
equalisers use a number of preset band-
pass filters called 'gyrators' (one for each 
slider on the front panel), parametric 
equalisers are tunable bandpass filters. 
This use of tunable bandpass filters in 

10 

parametric equalisers allows each band to 
be more effective, thus reducing the 
number of bands required. And the in-
creased efficiency allows a multiband 
parametric equaliser to be modular in 
design, with -one bandpass filter in each 
module, making it more versatile than the 
graphic equaliser in the studio. 

However,  the Vani-Q parametric 
equaliser module is designed to be used in 
any application where equalisation is re-

quired. These modules can be used in-
dependently or connected in series to form 
a multiband equaliser. The unit requires a 
signal of 100 mVrms line level or greater 
(up to 700 mV) to drive it, and runs from 
a ± 15 volt supply. Casing details are left 
up to the user. 

Circuit Concepts 
As I mentioned earlier, the Vani-Q 
modules consist of tunable active band-
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Table 1. Performance of Vani-Q 

Range of centre  20 Hz to 19kHz  Continuously adjustable 
frequencies 
Range of Q  1 to 10 
Cut  -23 dB 
Boost  +18 dB 
Roll off  15 dB/octave 

Dynamic range  100 dB  measured at maximum 

SN ratio  90 dB  Distortion 0.005% gain and maximum Q 

Measured at 1 kHz and a signal level of 500 mVrms. 

pass filters. To make a bandpass filter 
tunable, parameters such as centre fre-
quency, bandwidth and the amount of cut 
and boost are made adjustable. Graphic 
equalisers have the centre frequency and 
width of the band preset, with only the cut 
and boost variable. 

The accompanying series of photo-
graphs shows the effect on the frequency 
response of changing the tunable 

parameters. All the photographs show the 
same range of frequencies being swept, 
with the lower frequency on the left (2.6 
kHz) and the higher frequency on the 
right (7.5 kHz). 

Figures 1 and 2 show the effect of 
shifting the centre frequency of the Van-
Q. Figure 1 shows the Vani-Q set on a high 
frequency which would result in a boost 
of the frequencies around the peak. 

Figure 5 
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Figure 2 shows it set to a lower frequency. 
Figures 3 and 4 illustrate the effect of 

increasing or decreasing the width of the 
passband. This is also referred to as the Q. 
In Figure 3 the circuit has a high Q, thus a 
narrow range of frequencies around the 
peak is emphasised. Figure 4 has a low Q 
and shows a broad range of frequencies 
being emphasised. 

Figures 5 and 6 show boost and cut of 
the range of frequencies. In Figure 6 the 
signal was amplified vertically so that the 
cut could be more closely observed. 

The circuit for the Vani-Q is based on 
a state variable filter circuit. This type of 
filter features low pass, high pass and 
bandpass outputs. They are also capable 
of providing a high Q and they can be 
readily tuned. 

To convert a state variable filter into 
a parametric equaliser, the circuit has to 
be modified to so that its Q, centre fre-
quency and gain are all variable. Q can be 
varied by replacing the pair of resistors 
used to set it with a dual-ganging poten-
tiometer. The centre frequency can be 
tuned by using switch to select the range 
and a dual-ganging potentiometer tune 
the centre frequency of the filter within 
that range. The range is selected by swit-

ching in different capacitor values and the 
dual-ganging potentiometer replaces the 
resistor pair used to set the centre frequen-
cy. 

To enable the filter to have variable 
gain or attenuation (boost or cut) at the 
centre frequency, a gain stage is added to 
the state variable filter circuit. This gain 
stage allows the filter to have bandpass or 
band rejected characteristics. 

The circuit has been designed using 
high performance op-amps, such as the 
NE-5534AN and the TL-071. Of these two 
op-amps the NE-5534-AN gives the best 
results for noise and distortion, but at a 
higher component cost. The specifications 
for the circuit using NE-5534-AN op-
amps are listed in Table 1. The circuit can 
also use the good old 741 op-amp, how-
ever higher level of noise and distortion 
can be expected when using this device. 

Construction 
Commence construction by examining the 
pc board for broken tracks, and bridges 
between tracks. The first components to 
be mounted are the resistors, capacitors 
and the link. Next month the ICs, but first 
check their orientation with the overlay. 
To supply the voltage rails of the 

E 
E 

SVI1 

f 
CENTRE 
FREQUENCY 

CUT BOOST 

RV3 

SKI 
INPUT 

FROM OUTPUT OF 
PREVIOUS MODULE 

TO INPUT OF 
NEXT MODULE 

CND 
+15V 

SK2 
OUTPUT 

Component overlay of the 
Vari-Q. 

modules, the + 15 and -15 volt power sup-
ply is used. 

To keep the number of flying leads in 
the project to a minimum I have used pcb-
mounting pots. The only hassle involved 
in using these pots is that you may need to 
drill 2 mm mounting holes in the pc board 
to accommodate their pins. After the 
mounting holes have been drilled the pots 
can be mounted on the board. If you can't 
find pcb mounting, dual-ganged 100k 
pots, Electro Sonic carries a suitable MIL 
style pot which can be wired in instead. 

The triple-throw toggle switch can 
now be connected to the pc board. The 
best way of connecting the switch is to use 
ribbon cables as it makes the wiring neater 
and simpler. Try to obtain the thicker 
gauge cable as it is easier to work with in 
this case. 

The wires connecting the input and 
output sockets and the power supply to 
the pc board can now be connected. It is 
best to leave these connections until you 
have decided what case to use. 

The type of case used to house the 
unit depends largely on how you want to 
use it. For instance, if you use a single 
module as an independent unit, it should 
be housed in a case by itself. However, if 
you are constructing a multiband unit or 
integrating the modules into a music 
system, you will have to drill out your case 
to suit. 

The component overlay shows the 

,..Parts List 
Resistors all 1/4W, 5% 
RI, 7  100k 
R2  3k9 
R3-6, 8, 10  10k 
R9  22k 
RV I, 2  100k dual-ganging linear 

with pc mounting pins 
RV3 ....10k linear with pcb mounting pins 

Capacitors 
Cl   
C2, 5   
C3, 6 
C4, 7 

220n greencap 
820p ceramic 

 8n2 greencap 
 82n greencap 

Semiconductors 
ICI-4 ....NE-5534AN or TL-071 (see text) 

Miscellaneous 
PC board; 3 x potentiometer knobs; 2 x 
switched phono sockets; dual-pole triple-
throw switch; hookup wire; case to suit. 
Dual-ganged pots are available from Elec-
tro Sonic, Part #KKU1041, 1100 Gordon 
Baker Rd., Willowdale, Ontario, M2H 3G3 
(416) 494-1555. 

purpose of each pot, and what frequency 
range is selected by each position on the 
triple-throw switch. The overlay also 
shows how to connect the modules in 
series, using switched 3.5 mm or 6.5 mm 
phono jacks, to create a flexible multi-
band parametric equaliser. The use of 
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How It Works 
As mentioned in the text, the circuit is bas-
ed around an active state variable filter. 
The op-amps in this filter are ICs 1, 2 and 3. 
The output from ICI is high pass, the out-
put from IC3 is low pass and the output 
from IC2 is bandpass. The output from IC2 
goes into the gain stage, which consists of 
IC4, R6, R9 and RV3. 

The centre frequency of the parametric 
equaliser is determined by resistors RV2, 
R5 and RIO and capacitors C2 and C7. The 
frequency range is selected by switching in a 
pair of capacitors using a dual-pole triple-
throw switch, SW1. The frequencies within 
the range are determined by the resistor pair 
125 and RIO with the dual-ganging poten-
tiometer RV2. The equation which sets the 
centre frequency, fc, is: 

fe 1/2(RV2 + R5)Cx 

where Cx can be C2, C3 or C4. 
This equation could also be written 

using R10, C5, C6 and Cl since all these 
components are the matching pairs of those 
in the equation. 

C2 and C5 select the frequency range 
of 2 kHz to 20 kHz, C3 and C6 select the 
range 200 Hz to 2 kHz and the pair C4 and 
Cl selects the range 20 Hz to 200 Hz. The 
frequencies within the ranges are obtained 
by using a dual-ganging potentiometer 
RV2. The highest frequency in the range is 
obtained when RV2 is turned fully clock-
wise, making RV2 equal to zero in the equa-
tion above. Therefore, R5 and RIO set the 
high end of the frequency range. When 
RV2 is turned fully anticlockwise its value is 
equal to 100k in the equation above, thus 
settling the loss end of the frequency range. 

The Q of the parametric equaliser is set 
by the combination of R2, R4 and RVI. 
The equation used to determine the Q of a 
state variable filter is as follows: 

(R4 + RVI)/R2 = 3Q-1 
1 + (R4 + RV1)/R2 =30 
(1 + (R4 + RVI)/R2)/3 = Q 

By substituting in the values of R2 and R4 
as well as the maximum and minimum 
values for RVI, a maximum value for Q is 
10 and a minimum value for Q is 1. 

The gain stage gives the parametric 
equaliser circuit the ability to cut or boost 
the frequencies to which the filter is tuned. 
RV3 gives control over the amount of cut or 
boost while R6 and R9 set the overall gain 
of this stage. The capacitors C8 and C9 are 
there to remove high frequency noise from 
the supply rails. 

switched jacks between each module 
allows them to be used independently. 

Using It 
When using individual units to 

modify the sound of a musical instru-
ment, first set the Q control to the centre 
position, the frequency range selection 
switch to its centre position and the 
cut/boost control either fully clockwise or 
Electronics Today April 1987 

The complete circuit of the Van-Q. 

PCB artwork for the Van-Q. 

fully anticlockwise. 
Play a sustained note (preferably 

middle C) and turn the centre frequency 
control until you hear the sound of the 
note change. If the cut/boost control is 
turned fully anticlockwise, the effect will 
be a dulling of the note, alternatively the 
sound will be brighter if the cut/boost 
control is turned fully clockwise. By turn-
ing the Q control clockwise the range of 
notes dulled or brightened will be reduc-
ed. When it is turned anticlockwise the 
range of notes will be increased. 

A good multiband parametric equali-
ser can be created by using three or four 

modules in series. Using such a multiband 
equaliser on orchestrated music would re-
quire a similar procedure to that outlined 
above. The only differences are that the 
input into the equaliser is different and 
that there are more bands to tune. 

When using a number of modules in 
series each one increases the gain and the 
Q of the system. Make sure that the first 
module in the system does not have a high 
gain or Q; this applies to a lesser extent to 
each successive module. If the gain or the 
Q of the system is too large the result will 
be excessive distortion of the musical 
signal. 
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Product Mart Where Buyers Find Sellers 

COMPUTER and Electronics parts. 
Priced to sell. Send for free catalogue 
and get on mailing list for frequent. 
"Sale Flyers." M.O. ENTERPRISES, 
Box  2066,  Bramalea,  Ontario, 
L6T 353. 

ELECTRONIC SURPLUS INDUSTRIES 
LIMITED, we sell used industrial/military 
test instruments, including oscilloscopes 
by  HP  Tektronix,  Philips;  Signal 
generators, meters, components, tubes, 
etc. 1191 Lawrence Avenue West, Toronto 
Ontario M6A 1E2 416-787-1837. 

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 Sta. F. 
Hamilton, Ontario L9C 6L9. 

PLOTTER BUILD YOUR OWN. You get 
assembled PCB tested and 2-200 degree 
stepper motors. RS232C compatible; buf-
fer; uses HPGL; 300 to 2400 baud, digitize 
mode, 32768 steps maximum x and y. 
Labels in English, French, Scandinavian, 
Italian fonts. You supply transformer and 
mechanical parts. Send cheque or money 
order for $295.00 to B-C-D ELECTRONICS, 
P.O. Box 6326 Station F, Hamilton, On-
tario. L9C 6L9. 

PRODUCT MART 
WHERE BUYERS 
FIND SELLERS 

For more information Call: 

(416) 445-5600 

NEXT MONTH 
IN 

Electronics 
iroday 

The Second Satellite Supplement! 
An update on the rapidly changing satellite TV 
scene. Articles include a !ook at what you can 
receive on your dish through the VideoCypher 
system, a thorough review of an installation, new 
products, high-end components, what's on the 
Ku band and more. 

Includes an article on the "black box" and 
other quasi-legal approaches to descrambling. 

Fibre Optics! 
The fibres are no longer just a method of simpli-
fying the telephone company's cabling. Here's a 
look at the sweeping changes we can expect 
from wideband computer communications, net-
working, CATV hookups and others, all using 
fibre optics. 

EXCITING Surprise pack of Electronic 
Parts $6.00, plus $1.50 shipping. New 
catalogue 2-34c stamps.  MP2 SCIEN-
TIFIC, 33255 S. Fraserway, Suite 472, P.O. 
Box 8000, Abbotsford, B.C. V2S 6H1. BC 
residents please add 7% Sales Tax. 

ORIGINAL exact parts, board and power 
supply for Jan/87 Tri-mode Cable TV 
descrambler article in Radio Electronics. 
Complete set $89.95 postpaid. GENIE, 
P.O. Box 522, Montreal H3S 2V3. 

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

Versatile Pulse Generator Project! 
Another approach to generating various levels of 
pulses in your choice of width and duration. 

For Advertising and Subscriptions 
Call (416) 445-5600 
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MARKET PLACE 
ORION 5XT 
100 % IBMTm Compatible 
with 640K mother board 

Includes:  $799.00 
• 256K Memory • 8 Expansion Slots 

• One 360K DS/DD Disk Drive • 
160 W Power Supply • Disc Control-
ler Card • Choice of Colour or Mono-

chrome Card • Will run 1-2-3 Flight 
Simulator Base II TM Super Calc, 
Vis Calc and others. 

Options: 

2nd drive $149.00 

Hires Monitors $149.00 

ORION 5AT 
100 % IBMTm 
Compatible 

$1995.00 
1.2 Meg Disk Drive 

512K Memory 
AT Key Board 

Dual Speed 

200W Power Supply 
Options: 
2nd drive $175.00 

Hires Monitors $149.00 

Call us for pricing on our huge selection of computer parts and 

peripherals, and electronic and audio supplies. 

Looking for a special Computer or Electronic book - call us - we 

probably have it in stock. 

ONE STOP SHOPPING AT ORION 

ORION Electronics Supplies Inc. 
40 Lancaster Street West 
Kitchener, Ontario N2H 4S9 
(519) 576-9902 

Master Charge & Visa, 
Cheque, Money Orders accepted. 

Write for our FREE FLYER. 
Prices subject to change without notice. 

es 

Et el Ft0t41CS TOD e 
(VQ.9.f ef 

Regular price $4.00 each. With this 
coupon $2.00 each. Check availabi-
lity from order form/advertisement 
in this issue. 
Ontario residents, please add 70/o P.S.T. 
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ENHANCEMENT PRODUCTS 
FOR PC/XT 

MEMORY EXPANSION CARD  VIDEO CARD 
384K + P/S Ports (OK)  $ 90  Color Graphics  S 80 
384K Multifunction  Monochrome Graphics  105 
(AST Comp.)   225  Monochrome Display   65 
384K M ultif unction (OK) ..  165  ATI Gr. Solution   280 
512K CARD (OK)   75  E.G.A   330 
1.5M AT Multif unction (OK) . 250 

INPUT/OUTPUT & CONTROLLER 
Hard Disk Controller  $155 
Hard Disk 8 Floppy Cont  220 
Multi I/0 (C,P/S & Game, Ctrl) 
  150 
I/O Plus II (C,P/S &Game).  120 
Serial Port   50 
Parallel Port   40 
Floppy Disk Controller   48 

MONIT OR 
Zenith Composite  $129 
Packer Bell TTL   170 
DataTrain V232 TTL   170 
Tatung 1360 Color 13"   520 

KEYBOARD 
Standard Keyboard  $ 92 
AT Style Keyboard   125 
Enhanced Keyboard   135 

DISK DRIVE 
360K Panasonic (XT)  $139  PRINTER 
360K Panasonic (AT)   149  Micronics NP-10  $299 
20 MB Seagate & Controller  Micronics NX-10   385 
  580  Citizen 1200   335 
30 MB Seagate & Controller  Roland 1011   340 
  730  Roland 1012   375 
1.2M Panasonic (AT)   179  Roland 1212   540 

POWER SUPPLY 
135W Power Supply   
150W Power Supply   

5110 
135 

SPEED-UP CHIPS 
V20 CPU (5MHZ)  S 13 
V20 CPU (8MHZ)   18 

MOTHER BOARD  8087 Co-processor   185 
256K 8 Slot (256K)   220  OTHERS 
640K (OK)   199  Genius Mouse  S 89 
640K (840k)   290  Logimouse   145 
640K Turbo, 8 Mhz (640K) .. . 320  EasyLAN   225 
1M Turbo (640K)   340  PC/XT Computer Case   88 
FOR APPLE COMPUTERS  PC/XT EPROM Programer   230 

Apple EPROM Card  $ 75  Packer Bell Modem   245 
Apple EPROM Programmer . 190  Joystick   35 
Apple Modem   190 
Apple Floppy Dr   150 

640K COMPUTER C/W MONITOR  $875 
AT Compatible Computer $1999 

RAMS  EPROM 
4116 150 or 200ns  $1.00  2716-300n5 (teased)  $3.50 
4164 150 or 200n5   1.50  2764 (erased)   4.00 
41256 150ns   3.70  27128 (erased)   4.50 

PATRON COMPONENTS INC. 
Computer Parts, ICs & Memories Specialists 

4002 Sheppard Ave. E., Suite 506 
Agincourt, Ontario, M1S 1S6 

Tel. (416) 299-7731 

Prices subject to change without notice. XTIAT Is a Trademark of IBM Corp. 
  awl 

12CH (Max. 32CH) Infrared Tx, Rx 
Remote-control switch Kit 
• Max. control distance 40 feet indoor 
• 38KHz modulated and 16 bit serial coded signal 
• Special function 1 chip LSI for decoder and 
encoder. 
• 86dB high gain Amp. module with bandpass 
filter and IR sensor. 
• 455KHz X'tal controlled Tx,Rx 

Complete Kit  $87.00 

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

Vancouver, B.C. V5K 4W4 

Office 879E Hastings Vancouver 

(604) 251-1514 

AD-PCM method solldstate 
Tapeless tape recorder Kit 
• Max. recording time 128 sec with 4 pcs of 
256K D-Ram. 
• Special function 60 pin in CMOS CPU 
• Stop. start. pause. FF. play etc. controlled 
manual or other computer. 
• 16 phrase selectable. 
• 500mW audio output 600 ohm or 10K ohm input 

IC-D-Ram, 640KHz X'tal. 
Circuit diagram Set  $49.00 
Plate-Thru P.C.B. and C.R. Switches Set  $45.00 

$5.00 for shipping. Plus PST for B.C. residents. Plus 
C.O.D. lee, II required. No Invoice order acceptable. 

High Speed EP-Rom 
erasing UV-LampKit. 
• High intensity 14500uW/cm and high 
transparency crystal tube used 
• To erase 20 pcs EP.Rom in 5 to 10 minutes only 
• Also P.C. Board exposing UV-lamp sold by 
K.E.M. 

1 set  $35.98 
1 set with timer  $38.98 

Electronics Today April 1987  15 



Hands Off 
Intercom 

You can keep in touch with this low-cost system 

By Tony Smith 

MOST published intercom systems use 
switching to allow a speaker to double up 
as a microphone, and a single amplifier to 
serve the entire system. This is certainly an 
economical way of achieving two-way 
communication, but it has two main 
disadvantages. Firstly the speech quality 
can be distorted, and secondly, the users 
need to switch over from "receive" to 
"speak" continuously throughout the 
conversation. 

While this is quite satisfactory for 
many applications, there is sometimes a 
need for a system not requiring switching, 
and having a better audio quality. 

The method suggested here uses two 
separate amplifiers and separate micro-
phones and speakers. Cost has been kept 
in mind however, and the microphones 
used are modestly priced. The integrated 
circuits used  for the amplifiers 
(ULN2283B) are low voltage devices, 
operating from 3V to 12V with a minimal 
quiescent current, making them reason-
ably economical for battery operation if 
required. 

How It Works 
Referring to the block diagram Fig. 1. 
Unit A, a self-contained microphone and 
amplifier, drives loudspeaker LSA which 
is located with Unit B in any required 
separate location. Unit B, a duplicate of 
A, drives speaker LSB, which is located 
with unit A. 

Both amplifiers are in operation at 
the same time, allowing normal two-way 
conversation. A single battery or power-
supply serves both units and can be 
located at any convenient point along the 
connecting fourway telephone cable. 

LS8 

TO EXIERNAi POWER SUPPLY 

LSA 

Fig. 1. Block diagram of the operating system for the Hands Off Intercom. 

Circuit Description 
The complete circuit diagram (one unit) 
for the Hands Off Intercom is shown in 
Fig. 2. Transistor TRI is a pre-amplifier to 
enable the microphone to drive the main 
amplifier, ICI. Potentiometer VRI con-
trols the gain of the amplifier, and 
capacitor C3 by-passes to ground any 
radio-frequency signals picked up by the 
external wiring. 

In the desk model, the microphone is 
a low-cost dynamic type, the sort sold as 
replacements for small cassette recorders. 
In the wall-mounting unit, an electret in-
sert is used, and resistor R4 provides bias 
for the microphone. R4 is only required 
when an electret MIC is used. 

Construction 
All components are mounted on standard 
0.1 in. matrix stripboard, as illustrated in 
Fig. 3. IC holders are used to avoid solder-
ing the ICs directly to the boards. 

It should be noted that a slightly dif-
ferent microphone wiring arrangement is 
required if an electret microphone is used. 
No detailed constructional information is 
given, as the shape and size of a terminal 
unit will depend on its particular location, 
and the needs of the user. 

In the prototype installation two dif-
ferent versions were used. A desk model 
used a standard car speaker and dynamic 
microphone, mounted side by side on a 
polished wood base. A hole was cut in the 
base under the speaker and the circuit 
board was mounted there, with the switch 
and gain control on a small aluminium 
plate over another recess at the side of the 
speaker. 

The second terminal was a small wall-
mounting unit using a miniature 3 in. 
speaker with an electret microphone in-
sert. The home-made wooden case had an 
internal wood divider to minimise acoustic 
feedback between the speaker and micro-
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Fig. 2. Complete circuit diagram of the Hands Off Intercom (two units required). Resistor R4 
required when an electret microphone is used. 
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Fig. 3. Component layout, wiring and details of breaks to be made in the underside copper 
strips of the circuit board. A minimum of two boards are required for this system. 

phone, see Fig. 4. In both versions the 
microphone should be located as far away 
from the speaker as possible, and face 
away from it. 

The power supply can be convenient-
ly located anywhere along the route of the 
connecting cable, where it can be placed 
out of sight. A 6V lantern battery should 
be satisfactory for occasional use. In the 
prototype system the total quiescent cur-
rent at 6V was about 16mA. 

For frequent use, it would be ad-
visable to use a small plug pack supply 
capable of giving 50- 100mA at 6V. 

Wiring and Setting Up 
Four-core telephone cable should be used 
for inter-unit wiring. This can be in-

conspicuously laid and stapled along a 
route from one part of the house to 
another. In the prototype, one end was 
terminated in a small metal box having a 
5-pin DIN socket. The desk model had a 
flexible lead terminating in a matching 
DIN plug, which enabled the intercom to 
be plugged in at this point. 

Once the two units are connected up, 
and power switched on, it will be neces-
sary to adjust the gain controls to ensure 
there is no acoustic feedback between the 
microphones and speakers. One person is 
required at each terminal for this adjust-
ment. 

The controls should initially be turn-
ed completely anti-clockwise. A gradual 
advancement of each should result in 

Rock of 
Ages 

The Book of Computer Music is a special 
publication which we created to make the 
promise of MIDI computer based music 
systems a bit more of a reality. It's a com-

plete introduction to MIDI instruments, 
software and the link to personal computer 
systems.  It features product reviews, 
tutorials and even a few simple programs 
for those who want to hang ten on the 
leading edge. 

With a bit of understanding, MIDI can 
give you a musical scope bigger than 
anything any human being has a right to ex-
pect. However, the most important thing 
about MIDI is that you can make it into 
whatever you want it to be. It's the ultimate 
instrument because, with all the power and 
flexibility of microcomputers, it can adapt 
to your tunes. 

Whether you're into rock jazz, baro-
que, fusion or just plain speaker squeaks, if 
there's any music in your soul at all you'll 
want to check out the Book of Computer 
Music. 

The ages will never know what hit 'em. 

The Book of Computer Music is available 
for just $4.95 plus seven percent Ontario 

sales tax and $1.00 for postage. 

Moorshead Publications 
1300 Don Mills Road 

North York 
Toronto, Ontario 

M311 3M8 

or order by phone at 1416) 445-5600. Please have 
your Visa, MasterCard or American Express card 
ready. 

Make payment payable to 
Moorshead Publications. 

6.6 _ _•_- -6-...  A •••11 1027 17 
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INTERNAL SCREEN 
TO MINIMISE 
ACOUSTIC 
FEEDBACK 

ELECTRET MICROPHONE 
INSERT FACING TO SIDE 
OF CASE 

Fig. 4. Suggested arrangement for the wall-
mounting unit. 

SELL -PUSH 

Fig. 5. Simple call-tone to use with street door 
intercom. The wires to the bell-push must be 
kept separate to avoid inter-wire capacitance 
and prevent unwanted oscillation. DO NOT 
twist wires together. 

speech being heard from the other ter-
minal. Too much gain will result in 
oscillation, and the controls should be 
backed off slightly to provide clear, 
distortion free amplification in each unit. 

Using The System 
The switches Si enable users to activate 
the system from their end only, i.e. they 
cannot switch on the microphone at the 
other end. This feature helps prevent em-
brassing evesdropping, and ensures that 
speech from one end is transmitted only 
when those present wish it. 

No call-system need be included as all 
that is necessary is to switch on and call in-
to the microphone for a reply. The person 
called also switches on and it is then possi-
ble to hold a normal two-way conversa-
tion, either close to the units or from a 
few feet away. 

Other Uses 
The system offers possibilities as a street 
18 

Fig. 6. Wiring to provide socket outlets in different locations. The 
units will connect between any two outlets. 

,"Parts List   

Resistors 
RI  18M 
R2  47k 
R3  82k 
R4  lk (only required if 

electret mic used) 

All 1/4 W carbon ± 5% 

Potentiometer 
VR1  22k log. 

Capacitors 
C1,2  47n polyester (2 off) 
C3  100p polystyrene 
C4  10u 16V elec. 
CS  100u 10V elec. 
C6  470u 10V elec. 

Semiconductors 
TRI  2N3904 or BC 109 npn silicon 
IC!  ULN2283B low power 

audio amp 

Miscellaneous 
LI  Choke, 33uH-40uH 
LS1  8 ohm loudspeaker, size to suit 

case chosen, see text. 
SI  SPST miniature toggle 
MIC1  electret microphone element 

or low cost dynamic microphone 
see text. 

Stripboard, 0.1 in. matrix, 10 strips by 24 
holes;  8 pin  D1L holder;  four-core 
telephone cable; length to suit installation; 
control knob; connecting wire; case or 
mounting to constructor's choice. 

Note: The above components are for one 
unit only and should be repeated for the se-
cond unit. 

The ULN2283B is available from 
Active Components, Part #54449. 

door intercom, linked with a push-button 
call-tone at the door (see Fig. 5), with all 
switching inside the house. Used as a 
oneway system it could function as a baby 
alarm, or serve as a monitor for intruders; 
telephone ringing; or simply knocks at the 
door; from one part of the house to 
another. Provided the microphone at the 

receiving end is switched off, the gain con-
trol of the monitor could be advanced to 
provide extra sensitivity without the pro-
belm of audio feedback. 

Units connected by flexible cable 
could provide an invaluable talk-back 
facility when adjustments, e.g. to TV 
antennas, have to be made from remote 
locations. Additional units cannot be add-
ed to the system without complicated ad-
ditional circuitry, but extra outlets could 
be wired in at various points along the 
cable route to enable the two units to be 
plugged in for use in different locations as 
required, see Fig. 6. The applications are 
limited only by the ingenuity of the user. 

3 



COMPUTING NOW! 
MICROCOMPUTER 
DIREa'ORY VOLUME«. 
Finding the hardware or software one wants for one's 
microcomputer applications is very often an excercise 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. 

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 arbitary categories, the items in the directory will be 
classified by system and 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 im-
mediately. 

Cover Date: May 1987 
Copy Close: March 31, 1987 

Spotted Directory Edition may ISIO> 

ofrocterty of faltrocomearter 
Systimis. Hardware and Software  I 

ANNOUNCING 
PROJECTS BOOK NO. 3 

Hobby Projects was first published in the summer of 1980 and 
contained 25 Electronics Projects reprinted from Electronics 
Today magazine. It was a sell out and was followed in January 
1981 by Projects Book No.2 and in the summer of 1983 by 50 Top 
Projects, both of which were also virtually sell outs. 

Projects Book No.3 has now been compiled and is off press and 
available for order by telephone or mail. Cost is $3.95 (plus $1.00 
postage). Bulk rates on requests. 

Projects Book #3 contains over 35 of the most popular projects 
which have appeared in Electronics Today since 1983. Emphasis 
this time is on test equipment and audio, as well as several other 
projects in a variety of applications. This long-awaited best seller 
is a must for project fanatics. 

To order, telephone (416) 445-5600 with credit card details or write: 

Moorshead Publications, 1300 Don Mills Road, North York 
(Toronto), Ontario M3B 3M1. 

Projects- Book No.3 

57 Fa otite Pn)jects 
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Designer's Notebook: 

Electric Motor Drives 
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How electronic control improves the 
efficiency and flexibility of 

electric motors. 

By Dr. H. ',Irani 



Electric Motor Drives 

ELECTRIC MOTORS are the work-
horses of modern society. In 1985 the elec-
tric sector consumed 35% of all the prime 
energy used in the United States, and of 
the electricity generated nearly two-thirds 
was used in electric motors. Thus, electric 
motors consumed about one-fifth of all 
primary energy used in the United States. 
The increasing financial and environmen-
tal costs of large generating stations 
together with other factors have provided 
powerful incentives for energy conserva-
tion through the introduction of new 
energy-efficient motors and the applica-
tion of variable-speed drives to a wide 
range of processes. Electric drives were 
traditionally based on one of the two 
classes of electric machines, AC and DC, 
and the characteristics of the resulting 
drive were largely determined by the par-
ticular machine chosen.  With only 
relatively rudimentary control systems 
possible, DC machines were much simpler 
to handle. Consequently most variable-
speed drives used DC machines while 
constant-speed drives, the great majority, 
were left to AC synchronous and induc-
tion machines. Three-quarters and more 
of all electric motors in use are induction 
machines. 

The advant of modern power elec-
tronic devices opened up a whole new 
range of solutions to the variable speed 
drive problem, and it became possible to 
control virtually any machine. A first, 
however, the balance of advantage still lay 
with the DC machine, more expensive in 
itself but requiring simpler and cheaper 
solid-state converters compared with the 
more complex and expensive inverter 
systems associated with AC machines. 

Drives employing relatively cheap 
motors but hitherto relatively expensive 
converters and control circuits will 
become progressively more competitive: 
greater integration of motors, converter 
and control systems can be expected to 
bring cost and efficiency benefits. 

Implementation of new control stra-
tegies and algorithms in microprocessor-
based controllers make it possible to ex-
tend the capabilities of traditional AC 
machines, while new machine structures 
become practicable so that whole new 
families of machines are coming into ex-
istence. The application of radical new 
magnetic materials is having a substantial 
influence also on new machine designs. 

The three general areas where current 
research and development are likely to 
have major impact on motor drive tech-
nology are: developments in switching 
devices, machine developments, and 
microprocessor applications with asso-
ciated new control algorithms. 

Switching devices 

devices in widespread use today: the SCR, 
power transistors and power MOSFETS. 
Of these the SCR is quite clearly capable 
of handling the largest power but suffers 
from the fact that it cannot be turned off 
by a control signal applied to its gate. New 
forms of the SCR- ASCR (a symmetrical 
SCR), RCSCR (reverse conduction SCR) 
have not solved this particular problem 
but have improved its performance so that 
the total component count has been 
reduced and the turn off conditions have 
been greatly relaxed - I -2 S instead of 10 
- 50 S for example. At the present time 
new fabrication techniques are making 
GTO - SCR (Gate Turn Off) possible with 
very high ratings and these promise to find 
wide spread use. GTOs with ratings of 
2500 volts and 1000 a are now readily 
available and yet larger ones are under 
development. Power transistors are now 
available as Darlingtons with ratings of 
1200 volts and 400A from a number of 
(Japanese) sources. An added feature of 
these transistors is their wide and well 
defined SOAE and RBSOZ curves so that 
totally fuseless protection becomes possi-
ble with no additional circuitry. Such pro-
tection is not simple to achieve with a 
GTO. The devices are supplied to a very 
tight specification so that parallel opera-
tion with no current-sharing emitter 
resistors is allowable. Up to perhaps 4 or 5 
devices in parallel can be used to give a 
switch with a rating of 1200 volts at 1.5 
KA. 

These transistors are particularly easy 
to use as in most circumstances there is no 
restriction on rating for the forward dv/dt 
applied to them. Thus in principle no 
snubber protection is needed. In practice 
some simple snubbers are required to 
compensate for the inductance of the 
leads to the device in order not to exceed 
the voltage rating on turn-off. A dis-
advantageous feature of power transistors 
is their on-state voltage of 2 to 4 volts. 
This is much higher than that of an SCR 
or indeed a GTO. The voltage cannot be 
reduced by applying excess bare drive as 
the transistors must always be operated 
with a baker clamp to keep their switching 
times down - particularly the storage 
time. 

Power MOSFETS have, quite simp-
ly, not achieved the potential that they 
promised some years ago. At low voltage 
ratings they do make excellent switches, 
but for higher voltages a number of com-
promises have to be made that seriously 
limit their application. For high voltage 
work the resistivity of the silicon subtrate 
used to make the device must be increas-
ed. TO get the same on-state resistance the 
area of the device must then be increased. 
In fact, the area must be increased in pro-

t,, the SP) n o wer of the voltage. 
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Fig. 1. Power-handling versus frequency of 
operation for various semiconductor devices. 

Thus, at voltages above 600 volts, the on-
state resistance would be too high to be 
practicable. Another disadvantage of the 
MOSFET is that there is an intrinsic in-
verse parallel diode produced as a neces-
sary part of the manufacturing process. 
This diode may have very poor switching 
characteristics but in reality the situation 
is worse still - the diode is really a 
parasitic transistor. If the base of this 
transistor (connected to the substrate) is 
too high the transistor can be triggered on 
when the device is reversed biased. In our 
experience MOSFETs give good service at 
voltages below 200 volts. In other applica-
tions they are particularly useful for turn-
ing off GTO's and power transistors! 

There has been a great deal of infor-
mal argument on the virtues of FETs ver-
sus transistors. The consensus at present is 
that the ultimate limit is the actual silicon 
itself and that the technology is presently 
only approaching the limit. 

Other forms of MOSFET for exam-
ple insulated gate transistors incorporate 
MOS devices and transistors in one 
package to give the easy drive charac-
teristic of an FET with a low on-state 
voltage of a transistor. 

These devices have had varied success 
but do not at present appear to be a major 
contender at voltages above 600 volts. The 
power-handling capabilities of the swit-
ching device discussed above are com-
pared in Figure 1. 

The Future 
A new process recently announced in the 
UK uses ion-implantation methods to pro-
duce power devices with voltage ratings of 
25 to 100 KV. The technology can also be 
applied to diodes to give the same high 
voltage ratings with zero on-state voltage 
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drop. This technology is new but quite 
clearly it will find widespread applications 
if the performance claimed about is 
achieved. 

Apart from this a great deal of effort 
is going into GT0s, FETs, and the tran-
sistors in Europe, USA, Japan, and in-
deed China and the USSR. There is a 
great deal of interest in Field Controlled 
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Fig. 2. The evolution of strength of permanent 
magnets during the last 80 years. 

Thyristors (FCTs) on their own and in 
combination with FETs and bipolar tran-
sistors, and switching devices. Five years 
from now are likely to be radically dif-
ferent from those we use today. 

Electrical Machines 
Improvements in semiconductor materials 
have rather overshadowed some very dra-
matic recent developments in magnetic 
materials which are beginning to have a 
marked impact on electrical machine 
design. For soft magnetic materials there 
is the promise of substantial reductions in 
core loss with the use of amorphous alloys 
of FeNi B Si. Potential savings have been 
estimated as equalling 1.5 to 2% of all 
electricity consumed in the US. More im-
portant, however, has been the rapid 
evolution of powerful new permanent 
magnet materials,  progressing from 
Alnico alloys to ferrites to the rare earth 
alloy Samarium-Cobalt. The 1983 dis-
covery that Boron helps from ternary 
compounds with iron and light rare ear-
ths, such as Neodymium, has led to a new 
class of permament magnets for which it 
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has been claimed: "1/3e energy product is 
so large that it will revolutionise the design 
of motors". 

Figure 2 shows the evolution of the 
energy product (a measure of strength) of 
permanent magnets during the last 80 
years. 

The rare earth magnets are used as 
stator poles in DC servo motors of con-
ventional form, to provide much improv-
ed performance in a given frame size. A 
more versatile form of machine incor-
porates the permament magnet material 
into the rotor and with a conventional 
polyphase stator winding this may be 
thought of as a permanent-magnet syn-
chronous machine. 

However, if the stator windings are 
electronically commutated from a DC 
source with the aid of a shaft-mounted 
position sensor the combination is known 
as a "brushless DC machine". 

DC Machines 
The traditional DC shunt and series 
machines may of course be used with 
power electronic devices. Shunt machines 
are often used in Thyristor-Leonard con-
figuration while series machines have 
widespread use in forklift trucks. These 
machines have changed but little as the 
switching technology have developed. In-
side the outstanding probelm and limita-
tion inherent in these machines, the com-
mutator, has been the major incentive to 
develop all the other new machines. 

AC Machines 
- Squirrel-cage and wound-rotor 
induction 

- High frequency induction 

- Synchronous 

- Permanent magnet 
- Brushless DC 

- Synchronous reluctance 

- Stepper 

Other machine types such as split-
phase, shaded-pole etc. are not included 
here as they are in principle available only 
in small sizes. With the exception of the 
induction motor, the high frequency in-
duction motor, and the brushless DC 
motor, all of these machines essentially 
have "angle" information present in their 
input. Thus these drives in principle offer 
speed and position control but the im-
plementation of these control options may 
be expensive and complex. 

It has been said that "a brushless DC 
machine is anothei name for a permanent 
magnet synchronous motor with rotor 
position feedback". The circuit of a 
brushless DC system for electric vehicle 
propulsion is shown schematically in 
Figure 3. 

itechl nit-Power Condl tioner Schism tic an 
Idea 1 I zed Phase Cerrents 

Fig. 3. The circuit of a brushless motor drive 
for electric vehicles. 

Fig. 4. The cross-section of a typical brushless 
motor. 

Current is fed to thç stator windings 
via a power conditioner which consists of 
a chopper for current magnitude control 
and a three-phase inverter-converter 
bridge. The power conditioner control 
logic receives information on the rotor 
position which is translated into one of six 
discrete current states as shown in Figure 
3, corresponding to orientations of the ar-
mature spaced at intervals of 60 electrical 
degrees in the direction of rotation. This is 
the process of electronic commutation. 

Brushless motors using samarium-
cobalt motors have very high specific out-
puts to the point where they can out-
perform hydraulic motors, are highly effi-
cient and require relatively simple in-
verters. The cross-section of a typical 
motor is shown in Figure 4. 

The brushless DC motor is being ap-
plied to such tasks as machine tool spindle 
drives, electric vehicle propulsion, and 
flight control actuation in sizes of up to 
30KW peak output. High efficiency de-
signs of conventional induction motor 
have been successful in reducing motor 
losses by as much as 10% but further 
gains seem unlikely. Permament Magnet 
(PM) synchronous motors, however, have 
a potential for superior efficiency and 
power factor in high duty factor applica-
tions such as pump, fan, and compressor 
drives. Prototype self-storing PM motors 
using samarium-cobalt and ferrite mag-
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Optimizing the standard common emitter for 
professional performance. 

By Bill Markwick 

IN THE circuit of Fig. 1 is the standard 
common-emitter amplifier that you've 
seen a thousand times before, used in 
everything from our projects to various 
commercial products. There really isn't 
anything wrong with it; the circuit AC and 
DC parameters are stable with variations 
in temperature and supply voltage and it 
does a good job of amplifying micro-
phone or line level signals. 

However, when it comes to applying 
the circuit to professional .audio or in-
strumentation design, some circuit op-
timizing can better suit it to particular ap-
plications. Pro design is distinct from hifi, 
say; the major difference is the fact that 
the circuit must be able to function under 
all sorts of heavy duty circumstances. The 
stereo amplifier, by contrast, is generally 
used under polite conditions with all the 
operating parameters known, or at least 
well under control. 
But before we can begin rebuilding the 

circuit, we have to know a lot more about 
all its specifications and the conditions it 
will need to meet. 
And now, the disclaimer: it isn't possi-

ble in one short article to explain each step 
in depth, showing such things as a circuit 
model with the gain calculated to a frac-
tion of a decibel. Referring to books on 
basic amplifier equations and basic feed-
back theory will shed a great deal of light 
on my gyrations as we mutate the circuit. 

510k 

R2 
100k 

R3 
I ic 

4. 

+12V 

E OUT 
C2 
4u7 

R4 
2k 2 

COM 

Fig. 1. The standard common emitter configuration used in countless circuits. 

Dissection 
First, it's best to view the amplifier as a 
black box; we aren't concerned with cir-
cuit niceties at the moment as much as we 
are the input and output characteristics. 
In other words, we want to know every-

thing that's going to happen to our signal, 
good and bad, when we pass it through 
the box. The list of good things to know: 
input  impedance,  output  impedance, 
gain, maximum output voltage, maximum 
input voltage and frequency response. 
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To keep the article to a reasonable 
length, I'm going to have to pull some 
equations out of a hat. You can find most 
of the basic calculations explained in 
various books on basic transistor and op 
amp design, though some of the shortcuts 
and rules of thumb may be missing. Fig. 2 
shows the circuit with various AC and DC 
parameters marked. 

Input Impedance: The input impedance of 
Fig. 1 or 2 is basically RI in parallel with 
R2 in parallel with the input impedance of 
the transistor. For our purposes, we can 
work with a ballpark figure just to see if 
the circuit is anywhere near a desired 
figure; if it's on the edge, you can always 
apply more complete equations. The im-
pedance of a common emitter stage can be 
quickly estimated by multiplying the tran-
sistor's DC current gain (HFE or Beta) by 
the emitter resistor. 300 is a reasonable 
HFE estimate for small-signal audio tran-
sistors. 
Our impedance is then 83.6k (the bias-

ing resistors RI and R2) in parallel with 
300 times 2200. This boils down to about 
74k. 

A few corners have been cut, but at 
least the figure is within 20 percent or so, 
and we can class the amplifier as a 
medium-to-high impedance input type. 

Output Impedance: The output stage of a 
common emitter is a current source (the 
collector lead) in parallel with a resistance 
(R3). Since the collector circuit of a small-
signal transistor is rather high in resistance 
(above 100k), we can assume that the out-
put impedance will be equal to the collec-
tor resistor, at any rate for collector 
resistors less than 10k. 

Gain: A quick look at gain can be had by 
dividing the collector resistor by the emit-
ter resistor, giving a gain in this case of 
about 4.5. 
To get a little closer, we have to find the 

resistance of the transistor's internal emit-
ter circuit, and at room temperatures, this 
can be estimated closely by 26/le, where 
le is in milliamps. This value is added to 
the external emitter resistor. For circuits 
such as ours, it won't make much dif-
ference in terms of a quick estimate (at 
1 tnA, it adds only 26 ohms to the 2200 
ohm emitter resistor). 
These shortcuts only work if the output 

terminal is open-circuit and the collector 
resistor is 10k or less. If the stage is driv-
ing a load such as a volume control, you'll 
have to parallel the load's resistance with 
the stage's output impedance. See the next 
section. 

Maximum Output: Knowing this value is 
important to designing a unit that won't 
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Zin 74k 

IN-
cl 
0.1 

+12V 

E OUT 
02 
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3.5VAC MAX 

Zout  10k 
Gain 4.5 

COM 

Fig. 2. The circuit of Fig. I with AC and DC parameters marked. 

be plagued with clipping distortion. For 
instance, I've tested an economy-model 
CD player which runs the audio output 
from the 5V logic supply to cut costs. The 
maximum output was just over a volt, for-
cing them to preset the average line output 
level to about 200mV to prevent clipping 
from the wide dynamic range. The volume 
of the CD player is then well below that of 
the turntable and tuner. 
Assuming that the circuit is not driving 

an external load, the output voltage is a 
function of supply voltage. On positive 
half-cycles R3 will pull the output up to 
the supply rail, and on negative half-
cycles, the transistor will pull the output 
down to ground. The RMS voltage value 
is then V + /2 times .707, or V + times 
.353. In our circuit, this is about 4.2V. 

This assumes perfect performance, 
which you won't get. The common-emit-
ter output is inherently unsymmetrical; 
the transistor/emitter resistor can pull 
down to ground harder than the collector 
resistance can pull up to the supply rail, 
but the transistor can't really saturate to 
ground because of the emitter resistor. 
Any load connected to the output pro-
duces a sine wave with a flattened positive 
cycle as the output nears its maximum 
value. 

But in any case, we have a figure to 
work with. 

Headroom: This is related to the above 
(not to Max). If a 500mV signal out of our 
amplifier will drive the following stages to 
the required final output level, the head-
room is defined as the difference in dB 
between our amp's maximum output and 
the 500mV output. It's a measure of how 
well the preamp can handle unexpectedly 
large signals, and the more, the better. In 

our case, assuming 3.5V maximum out-
put, the headroom is about 17dB. This 
isn't spectacular, but acceptable. 

Maximum Input: This is nothing more 
than the maximum output divided by the 
gain; in this case 4.2/4.5 or about 930mV. 
What this figure means to us depends on 
the application. 

Frequency Response: Most small signal-
signal transistors have very good current 
gain out to very high frequencies. The 
spec is known as Ft, the frequency at 
which the current gain falls to one, and is 
probably in the neighborhood  of 
300MHz. For purposes of audio, you will 
usually have a far wider frequency 
response than you need, though this may 
not be true with some op amps. A single-
transistor stage like ours will probably 
have an upper limit of several hundreds of 
kilohertz. Designing with frequency res-
ponse in mind will be covered in the 
future. The lower limit is discussed further 
on. 

Decisions 
Whether or not we tinker with the circuit 
depends on its final use and what the 
signal conditions will be like. 

If it's used as a preamp, the input 
signals may be very wide-ranging in level, 
and to complicate things, the volume con-
trol comes later in the circuit and won't 
affect the input conditions. 
Let's assume that the stage is to be used 

as a preamp for a high-impedance micro-
phone. Microphones present a real chal-
lenge to the designer; the users will vary 
from a whisperer six feet away to a 
shouter swallowing the microphone. The 
resulting average signal level might vary 

-  — 
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from 30mV to 10V or more. This ten-volt 
figure might seem far-fetched, but it hap-
pens, especially if the incoming sound 
matches some internal resonance of the 
microphone. Another reason I chose a hi-
Z mike, clever devil that I am, is that they 
aren't noted for low-noise performance, 
and get us around the problem of design-
ing for best noise performance, which will 
have to wait until a future issue. 

Suppose the manufacturer's 
microphone spec calls for a minimum in-
put impedance of 100k and a maximum of 
200k to avoid changing the frequency 
response. 
Lastly, the preamp is to be used to drive 

a 10k volume control; in addition, the 
volume control feeds another stage with 
an input resistance of 20k. The signal level 
at the volume pot should be 500mV. 

Begin the Tinkering 
The first task is to decide on the voltage 
gain required; this will largely determine 
the type of design. If the mike output can 
be expected to swing from less than 30mV 
to several volts or more, we might take an 
average level of 100mV as a design centre. 
We then need a gain of five to feed 500mV 
to the volume pot. The circuit as it stands 
is fairly close to this. 

CALL FOR FREE CATALOG 

1 2 V 

OUT 

C 0 M 

Fig. 3. A feedback version of the common emitter. There are some improvements over the stand-
ard, but gain is difficult to change and is affected by the source impedance. 

However, when the sound source is too 
soft for enough output or loud enough to 
overload the amplifier, your only choice is 
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to move the microphone, something that 
isn't always possible. 
It would be nice to have a preamp with 
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variable gain, giving us much more con-
trol over varying signal levels. One way to 
do this, and a popular one, is to run the 
amplifier at high gain and then put an ad-
justable resistive attenuator on the input 
terminal. I'm not a fan of this method; 
it's fine for non-critical applications, but 
the signal to noise ratio is degraded 
because the amp runs full tilt all the time. 

The circuit as shown had a measured 
gain of 4.3 and a maximum output of 
3.5V RMS unloaded, giving a measured 
maximum input of 810mV. If a 10k load is 
connected, the maximum output falls to 
1.6V. Already we have problems. 
Emitter resistor R4 can be increased to 

lower the gain, and a switchable series 
resistor-capacitor from the emitter to 
ground could bring it back up to a desired 
value. Unfortunately, introducing extra 
resistance into the emitter circuit worsens 
the already poor maximum voltage swing; 
with R4 changed to 4k7 (and the biasing 
adjusted), the maximum swing is only 
2.5V RMS, giving an input overload 
voltage of only 580mV. Not much for 
handling a high-output microphone. 
How about increasing the power supply 

voltage? This is a good idea if you can ar-
range it. I chose 12V because it's a com-
mon value used in many projects and cir-
cuits, but if you're designing from 
scratch, a 24V supply is a better idea, or 
even a plus-and-minus 15V op amp sup-
ply. Each doubling of the power supply 
voltage increases the output capability by 
6dB. However, as you'd expect, there are 
limits; high-voltage transistors may not be 
low-noise types, the power dissipated in-
creases, and capacitor size and cost in-
creases with voltage rating. For now, we'll 
work with the 12V rating. 

One Small Step 
How about running the transistor at full 
gain with no emitter resistor and using 
overall feedback? The circuit shown in 
Fig. 3 would do; the input resistance is 
equal to RI, the gain is R2/R1, the DC 
biasing is very stable, and the output 
resistance is divided by the open loop gain 
minus the closed loop gain (see any book 
on basic feedback theory). R4 is a high-
value resistor added to increase the DC 
current through R2 in case the base cur-
rent of QI should wander with tempera-
ture (which it will). 
Two new problems arise as if to cancel 

out some of our improvements. First, the 
circuit gain is set by R2/R1, and RI is in 
series with the microphone impedance. 
This means that the gain will stray as the 
microphone impedance changes, and may 
change radically if a different type of 
microphone is used. Also, the thermal 
noise generated in RI will be in series with 
the microphone, degrading the signal to 
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Fig. 4. A version of the feedback circuit in Fig. 3 with an emitter-follower added for current-
boosting and the AC feedback loop moved outside to simplify gain changing. The input resistor 
remains a problem. 

Fig. 5. A two-transistor version with variable gain, fixed input impedance and an improved out-
put capability. The few added components give a considerable improvement over the other ver-
sions. 

noise; the gain can't be easily changed 
without affecting either input impedance 
or DC bias. Secondly, the new lower out-
put impedance does nothing for the cur-
rent handling; the clipping point will still 
be too low into the rated load. 
If we accept the dubious placement of 

RI, the current handling can be improved 
by adding an emitter follower to the out-
put. This will give us a more acceptable 
current swing into the rated load, and the 
circuit output impedance will be approx-

imately equal to R3 divided by the HFE of 
Q2. The quiescent current through Q2 
should be chosen so that it's greater than 
the required peak current into the rated 
load. Fig. 4 shows a revision of the feed-
back method; a resistor is added in series 
with the gain pot to prevent it from shor-
ting the feedback loop at its minimum set-
ting. 

Incidentally, the transistors in all the 
circuits of this article can be any 30V, 
300mW low-noise types, such as BC109C, 
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BC549, 2N3904, etc. for the NPN, and 
BC559 or 2N3906 for the PNP. 
This isn't the most elegant of circuits, 

but it has distinct improvements over the 
single-transistor version. 

Getting It Together 
We're almost there. We have only to solve 
that irritating input resistor problem and 
we'll have a circuit that matches nearly all 
our requirements. 
We could always put the input biasing 

resistors back the way they were in Figure 
1, but we'd still have the gain-chang-
ing/signal swing problem. Let's see if we 
can't wring a bit more performance out of 
Q2. After all, at the moment it isn't doing 
much more than providing current gain 
into the load resistance. If we're going to 
add another transistor, we might as well 
exploit its voltage gain possibilities and 
take our feedback idea one step further. 
Fig. 5 shows the emitter-follower stage 

changed to another common-emitter (Q2 
becomes a PNP to simplify AC and DC 
feedback to Q1's emitter). The output 
resistor is chosen as lk, giving Q2 a collec-
tor current of about 5mA. The output is 
then fed back to Q1 through the 10k feed-
back resistor; both AC and DC feedback 

use the same resistor. The collector cur-
rent of QI is basically the current out of 
Q2's base; I've increased this current by 
adding the 33k resistor to minimize cur-
rent variations due to temperature. The 
330k and 390k set the bias to give Q2 a 
symmetrical voltage swing at full output. 
The voltage drop of 0.6V across the 10k 
feedback resistor is caused by Q1 's collec-
tor current of 60 microamps (part of 
which goes through the 33k and part into 
Q2's base). 

If we neglect the 33u capacitor and 
associated resistors, what we have now is a 
very high gain amplifier which is forced to 
unity gain by total feedback through the 
10k. The input impedance is determined 
by the parallel combination of the 330k 
and 390k, or 180k ohms; the reason for 
this is that the feedback at Q1's emitter 
bootstraps the transistor's input im-
pedance to a high enough value to be 
negligible. The output impedance is drop-
ped to a very low value by the feedback; 
it'll be in the neighborhood of 100 ohms 
or less, depending on the gain setting. The 
5mA quiescent current through Q2 gives 
full signal swing (about 3.9V RMS) into 
the following load. 
Now we'd like to be able to control the 
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gain. This is where the 33u, the switch and 
the three resistors come in. I've chosen 
three resistors to simplify things, but there 
can be as many positions as you'd like, or 
you can substitute a pot for the gain swit-
ching resistors. The disadvantage to using 
a pot is that a value large enough to give 
low gain crams all the high-gain adjust-
ment into one end of its travel; a reverse-
log pot may be better here (if you can find 
one). 
There's a 100k resistor permanently in 

the gain circuit; its purpose is to stop 
clicks in the signal caused by DC shifts as 
the switch is moved. The minimum gain 
with this 100k in circuit is about ldB, for a 
maximum input signal of about 3.5V, ade-
quate for average high-Z microphone use. 
When the 2k2 resistor is switched in, it 
shunts some of the feedback away from 
Q1's emitter, raising the gain to 5.5 
(15db); similarly, the 330 ohm raises the 
gain to 31 (30dB). The equation for the 
gain is I + 10k/R, where R is the gain 
resistor to ground. A gain of about 300 
(50dB) is the most you should go for; the 
circuit isn't optimized for the very best of 
distortion figures, and total harmonic 
distortion rises over 0.1 percent above 
50dB. 
Rx is optional; its purpose is to prevent 

clicks from the charging of the input 
capacitor when a mike is plugged into a 
live amp; it should be 1 megohm or more. 
Any thermal noise should be shunted by 
the microphone impedance. Similarly, Ry 
has a typical value of 47k, and prevents 
clicks if the output is switched; it can be 
omitted if the circuit is permanently wired 
to a volume pot. 

The circuit will also make a good 
preamp for low-impedance unbalanced 
microphones. The output of a low-Z mike 
is small enough that more gain may be re-
quired, perhaps up to 50dB, and some 
low-Z microphones exhibit a rising fre-
quency response above 10kHz if they're 
run into a hi-Z input; a 1200 ohm resistor 
in place of Rx will prevent this. 
If you'd like take the wise step of runn-

ing the preamp at a higher voltage, say 
24V, you probably don't even need to 
modify it. The various currents will dou-
ble, and this is well within the capabilities 
of small-signal transistors. Make sure the 
capacitors have a voltage rating equal to 
or greater than the supply voltage. 

Response and Stability 
.The 0.1u capacitor on the input gives a 
low frequency cutoff of 16Hz; the output 
4u7 gives a lower limit of 5.6Hz into a 
load of 6000 ohms. These figures are 
reasonable for general use; sometimes the 
preamp is used to roll off the bass below 
30 or 50Hz to minimize breath noise or 
handling rumbles. If so, the preamp is a 
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Software 

PC•DOS/MS•DOS 

Almost Free PC- Volume 1 

Almost Free PC Volume 2 

Almost Free PC Volume 3 

Quantity  Amount 

ORDER FORM 
Price 

$19.95 
- 1 

_  
$19.95 

$19.95 

Almost Free PC Volume 4 $19.95 

Almost Free PC Volume 5 $19.95 

Almost Free PC Volume 6 $24.95 

Almost Free PC Volume 7 $19.95 

Almost Free PC Volume 8 $22.95 

Almost Free PC Volume 9 $19.95 

Almost Free PC Volume 10 $19.95 

Almost Free PC Volume 11 $19.95 

Almost Free PC Volume 12 $19.95 

Almost Free PC Volume 14 $19.95 

Almost Free PC Volume 15 $19.95 
__! 

Almost Free PC Volume 16 $19.95 

Almost Free PC Volume 17 $19.95 

Almost Free PC Volume 18 $19.95 

Almost Free PC Volume 19 $19.95 

Almost Free PC Volume 20 $19.95 

Almost Free PC Volume 21 $19.95 

Almost Free PC Volume 22 $19.95 

Almost Free Business Software $19.95 

Stockboy $29.95 

Macintosh 

Almost Free Macintosh Volume 1 $24.95 

Almost Free Macintosh Volume 2 $24.95 

Almost Free Macintosh Volume 3 $24.95 

Almost Free Macintosh Volume 4 $24.95 

Apple DOS 

A Teacher for the Apple $19.95 

Almost Free Electronics Design $19.95 

Apple DOS Wunderdisk $19.95 

CP/M (Specify format) 

Almost Free CP/M Volume 

Almost Free CP/M Volume 

1 $19.95 

2 $19.95 

Almost Free CP/M Volume 3 $19.95 

The CP)M Hacker Disk $22.95 

Steve's Wunderdisk 

MDM730 for Apple OP/M (Specify 

$19.95 

Modem) $19.95 

Complete set. Almost Free 
Volume 1, 2,8 3 

Special Offers 

The Learning Computer 

CPIM $39.95 

$37.95 

Almost Free DX Volces $19.95 

Book of Computer Music $ 4.95 

DX Voice and BOOK of Computer Music $22.95 

Back Issue Binders 

Computing Now! Subscriptions 

$ 9.75 

1 year $22.95 

Electronics Today Subscriptions 

Computers in Education Subscriptions 

1 year $22.95 

1 year $25.00 

Name  7% Tax (Ontario 

Sub-total 

Residents) 

Postage & 
$1.00 

Company 
Address  Handling 

City/Town  Grand Total 

Province Postal Code 

Date    

Telephone 

Payment ' Cheque _ Money Order 

Credit Card Number (Visa, Mastercard 

Signature 

Don't miss 
Send your order 

1300 Don Mills, North 
MARI- PAYMENT PAYABLE 

Credit Card 

or American Express) Expiry 

these amazing bargains! 
to: Moorehead Publications, 
York (Toronto), Ontario M3B 3M8. 

TO MOORSHEAD PUBLICATIONS 

ABOUT 
NA M FREE 
SOFTWARE 

Note: Unless otherwise stated, ail soft-
ware listed  in this  catalogue and 
distributed by Moorshead Publications 
has been obtained through public access 
bulletin boards, and is believed to be in 
the public domain. A number of programs 
distributed on these disks are classed as 
"freeware"  and contain  requests for 
registration fees. Payment of such fees is 
entirely optional,  but users who do 
register may be eligible to receive pro-
gram enhancements and technical sup-
port from the program's author. 

All  software distributed  through this 
catalogue is offered free uf charge Prices 
listed for these disks serve only to defray 
the  costs  of  diskette duplication, 
materials, and collecting and testing the 
software. 

Moorshead Publications warrants that the 
software will be readable. If defects in the 
medium prevent this, we will replace your 
disk at no cost. While we have made every 
effort to assure that these programs are 
completely debugged, we are unable to 
assist you in adapting them for your ap-
plications. 

When ever possible, documentation text 
files are provided to make programs 
easier to understand. 

SPECIAL SERVICES 
• Special Publications. Call now to get your 
copy of Electronics Today Project Book #3. 

• Missed our last Catalogue? It won't hap-
pen again if you subscribe to Computing 
Now!, Electronics Today or Computers in 
Education. Call (416) 445-5600 fur details. 

• Software Gift Certificates! Let your 
family and friends pick the disks they 
need most by giving them an Almost 
Free Software Gift Certificate. Call for 
details Today! 

• Payment must be made before shipment. 

• Defective diskettes: Replacement will be 
made upon the return of a detective dis-
kette. 

• Please specify format for all CP/M disks. 

2 To order use order form or call (416) 445-5600 for Visa, Master Card and American Express orders. 
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Calendar This program prints up a calendar for 
any month in the twentieth century. It's very 
useful if you want to know which days people 
were being idle on in 1921, for example. 

DFA This is a really strange disk accelerator 
program which attempts to anticipate which 
sectors your software will call for and fetch 
them when the computer isn't busy. It can 
speed up some sorts of programs quite 
noticeably. 

FSDebug Essentially this thing does the same 
thing as the DOS DEBUG program, but it does 
it so nicely. You can scroll forward and 
backward through a disassembly, set break-
points, trace code and so on, all with a full 
screen display. 

GRAB.ASM This is the source file for the 
graphics grab program in the March 1987 edi-
tion of Computing Now! Requires MASM to 
assemble. 

Scroll This is a resident scroll lock key enhance-
ment. It's not all that exciting, but, then, at 
two hundred and forty-seven bytes it's not all 
that big either. 

Sideways This thing lets you print awkward siz-
ed documents sideways on an Epson printer. 

PLAYSONG This is the source code for the 
linkable interrupt driven music playing 
package from the March 1987 edition of Com-
puting Now! It also includes the MUSIC.0 
demonstration program. Requires MASM to 
assemble and a C compiler to deal with the 
demo. 

ZapDraw2 This is the C language source file 
and updated header file for the text and 
graphics module from the February edition of 
Computing Now! It embodies several signifi-
cant enhancements over the published version, 
including a writing speed increase of about ten 
times. Requires ZAP 1.0 from ourvolume 
twenty disk and a C compiler. 

PINBALL2 If you wasted a meaningful part of 
your life on the pinball game simulation from 
our volume seven disk, this one will help you 
ruin what's left of it. It's the fastest, most col-
ourful... weirdest... pinball program to date. 

Macshow This program allows you to look at 
Macintosh MacPaint image files on a PC. It 
will also print them and convert them to PC 
compatible bit maps. Several sample pictures 
are included. Requires a colour card. 

Willy The Worm This is a really fast graphic 
game in which you try to get willy the worm 
home. It's extremely strange. 

ONLY 

$1195 

Cache A disk cache program allows one to 
vastly speed up the disk access of a PC by 
stashing frequently used sectors in memory. 
This public domain cache program is extremely 
fast and fairly intelligent as to which bits of ox-
ide it decides to retain. 

Corewars Perhaps the first program to truly 
embody the spirit of the phrase "computer 
game", Corewars pits two programs against 
each other. The object of the game is to crash 
the other code. Quite a blast when space in-
vaders has lost its allure. 

Emacs This is the very last word in well ex-
ecuted programmers' text editors. It has multi-
ple windows, macros and will even create a 
DOS shell for you so that you can skip out for 
a while to execute another task. Requires 
NANSI.SYS, below. 

M Th The drag about DOS is that it only wants 
to let you run one program at a time. With 
MTS you can run two, flipping back and forth 
between them at the stab of a key. This is the 
first one of these things we've seenthat's bug 
free. 

View This is the fastest full screen file browser 
in creation. It allows you to page back and 
forth through a file... it's a much slicker ap-
proach than the DOS TYPE command. Re-
quires NANS1.SYS, above. 

$1995 
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NANSLSYS. A replacement of ANSI.SYS, the 
improvements in the performance of your 
system that NANSI can lay down are almost 
godlike. It includes a high speed screen driver 
and additional escape sequence screen 
handlers. 

MIDIzap Figuring out the secret codes that 
drive some of the more sophisticated MIDI in-
struments is a lot easier if you have something 
to send and receive them with. This little MIDI 
debugger runs with the popular Roland 
MPU-40I. 

Shell This is a COMMAND.COM replacement 
that implements a Unix-like environment. It 
supports a lot of features that DOS would like 
to have, and a much tighter command struc-
ture. It's surprising how easy it is to get to like 
Unix. 

Musicsystem This is a pair of programs which 
allow you to edit and play three voice music on 
the PC. You may wonder how one gets three 
voices on the PC's speaker.., it's tricky, but 
this code manages it. Several sample songs are 
also included. Not terribly happy with 
PC/ATs. 

Dey This a tiny utility that will locate the device 
drivers in your system's memory. Includes the 
assembler source code. 

Moorshead Publications Software, 1300 Don Mills, North York (Toronto), Ont. M3B 3M8  3 
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ARTIFICIAL ART This is one of the most 
useless programs anyone's ever written, but 
you'll probably spend a lot of time running it. 
It generates an ever changing graphic image on 
your PC - with accompanying sound. While it 
may seem a bit pedestrian, it's a gas to watch. 
Requires a colour graphics adapter. 

AsEasy This is a public domain spreadsheet 
package, very similar in its abilities to the more 
popular functions of Lotus 1-2-3. Unlike 
Lotus, it doesn't cost anything and it isn't copy 
protected. 

ASYNC This is an assembler file which creates 
a device driver to make the PC's serial ports 
behave as they should, with interrupt driven 
buffered inputs and outputs. This is a pro-
grammer's delight. Requires MASM to use. 

ZAPDRAW This is the C source code for the 
Graphics in C article from the January 1986 
edition of Computing Now!. It creates a 
general purpose high speed PC graphics 
library, suitable for use on both the colour card 
and the Hercules board. Requires Lattice C or 
something similar. 

ChessII This is one of the best chess programs 
yet devised for the PC. Aside from being small 
and fast, it lets you physically pick up the 
pieces and move them rather than entering 
board co-ordinates. Plays an evil game, too. 

PITFALL This is a supremely clever ASCII 
game. Aside from being an absolutely superb 
game in itself, it's a clever use of the PC's 
screen. You get to pilot a spaceship down a 
winding, rather nasty pit. More fun than being 
beamedginto a supernova. 

RAMDISK Once you've installed a normal 
RAM disk, it's there for the duration. This one 
allows you to change the size of the disk on the 
fly, or blow it away all together, without hav-
ing to reboot anything. 

HAUNT This is a haunted house adventure 
game. You wander around looking for the 
mysterious pumpkin man while picking up 
things, encountering ghosts and, if you're not 
careful, getting busted for shoplifting. Very 
nicely executed, and it doesn't require any 
graphics facilities. 

LPTX The most flexible printer redirection 
program imaginable, this thing lets you set up 
virtual printers, that is, disk files to capture the 
output of things that think they're printing. In-
cludes both executable and source files. 

VOLUME 19 
BOTH If you print out a lot of documents, 
manuscripts, program listings or other 
manifestations of hard copy, you'll have notic-
ed that the backs of the pages usually look a bit 
bare. This program can slash your paper bill by 
allowing you to print long files on both sides of 
the sheets 

DIAGS Written by the author of Z80MU, this 
collection of tools will be nirvana for the ex-
perienced PC programmer. It does things like 
generate an annotated list of all the interrupt 
vectors in your PC, let you meddle with the 
6845 registers, test most of the ins and outs of 
your system and so on. It's a brilliant bit of 
work. 

GRCP Graphic cut and paste is a memory resi-
dent tool that allows you to scoop things from 
a PC high resolution graphic screen and pop 
them into other applications. Shades of the 
Macintosh. 

LOCKERUP This tiny microbe of code sleeps 
in your system until you have to leave your PC 
for a while. Then it enables you to irrevocably 
lock up your keyboard until you come back to 
restart it. It's perfect for offices where there are 
more fingers than hands to contain them. 

MEGAPEDE Just when you thought that it 
was safe to play ASCII games again... This one 
is a sophisticated variation of the classic 
"snake" programs and it plays with the speed 
of a boa constrictor. Don't count on winning 
for a while. 

MURPHY Sort of an iconoclast in a can, this 
program will print a random selection of 
several hundred of murphy's laws, corollaries 
and commentaries thereon each time it's run. If 
you put it in your AUTOEXEC file it will say 
something clever each time you start your com-
puter. Slaughters more sacred cows than 
McDonalds ever will. 

QUEBERT This fast PC implementation of the 
classic arcade game is every bit as exciting as 
the real thing but lacks a coin slot. Jump down 
the mountain, avoid the snake and try not to 
get clobbered with fresh fruit. Sounds like real 
life... 

SAT This is a powerful, menu driven satellite 
data downlink terminal, as discussed in the 
December 1986 edition of Computing Now!. 

SCAV This is a great program for people who 
buy economical floppy disks and just about 
everyone else who can't afford a clean room 
for their PCs. It cruises through one's disks 
locking out bad sectors and restores previously 
'fried' disks to usefulness. The ASM source 
code is included, as well as a COM file. 

SimCGA If you own a Hercules card you'll 
have encountered the intense frustration of not 
being able to use programs written to employ 
the graphics of a standard colour card. This 
utility does an astoundingly good job of mak-
ing the Herc card behave like a colour graphics 
adapter for quite a lot of software. 

4, oà 

STUFFIT Stuffit is a disk management utility 
which stuffs files into the inner tracks of a flop-
py disk, allowing the outer tracks to be used for 
work space. This improves the ,disk access 
times and the reliability of mostly full disks 
considerably. 

ONLY 

$19.95 
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Bradford Fancy printing programs, like Prin-
trix and Fancy Font, are slick but expensive. 
This public domain version does much of what 
they do, but it does it for free. Requires an Ep-
son or Gemini dot matrix printer. 

ZOARRE This is another dungeon game, but 
terrifically well done and very intricate. It 
displays a picture of the room you're in, zaps 
you with various monsters and generally tries 
its very best to kill you. If you liked Castle 
you'll freak over this one. 

DIVERTFN This is a tiny program which 
doubles the effective screen printing speed of 
most programs which print through DOS. 

DONKEY KONG This is a pretty snappy 
public domain implementation of the classic 
arcade game. Getting squashed by oil drums is 
more fun than anything. Requires a colour 
card. 

MASTERKEY The Norton utilities are ex-
tremely handy, but they're also expensive. This 
public domain disk manipulation program of-
fers much the same power for nothing. It offers 
track and sector editing, unerasing files, and all 
the general low level fiddling that the expensive 
programs do. 

POPCALC This is a clever bit of resident code 
that implements a moderately sophisticated 
calculator which pops up whenever you hit 
"ALT-C". It's fast, harder to lose than a real 
calculator and takes up a minimum of system 
overhead. 

PRINTER  This is the PRINTER.BAS pro-
gram from the December 1986 edition of Com-
puting Now!. It reprograms the high end 
characters of an Epson FX-80 (or compatible) 
printer to make them print IBM PC screen 
block graphics. 

QUICKEY  This little program speeds up 
the keyboard action. 

Card This is the draw poker machine program 
from the December 1986 edition of Computing ..) 
Now!. It's included here both as an executable 
COM file and as source code in C. 

$1195 
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ARC512 This is the latest version of the de fac-
to standard PC file compression and archiving 
utility. It will create, maintain and crack un-
pack ARC files, providing a convenient way to 
reduce the size of files and to merge pots of lit-
tle files into a single larger one. See the 
November 1986 edition of Computing Now! 
for more about this. 

ATC ATC stands  for "Air Traffic 
Controller". In this colourful simulation of the 
rigors of managing the planes at a busy airport 
may, among other things, renew your interest 
in train travel. 

Draw Poker This is a really slick little poker 
machine simulation. The graphics are good, 
the play is fast and the machine doesn't always 
win. It's a shame it won't spew silver dollars 
out of your disk drives. 

HercBIOS This set of routines will allow you to 
display text on a Hercules card when it's in one 
of its graphics modes - just as you can with a 
colour card. It will intercept the 10H interrupt 
vector so that anything that normally tries to 
print to the colour card will also work for the 
Hercules card. 

PD This program redirects the output of one's 
system from the printer port to a disk file. It 
lets you to use things that normally insist on 
having a printer on line even if you don't own 
one, or don't want hard copy. 

KBD This is a very tiny keyboard buffer ex-
tender. It's a useful few bytes to have around, 
and extremely tiny. 

LinkFour A simulation of "Connect Four", 
this is a deceptively simple game. It's easy to 
understand, but requires practice if you want 
to win. The graphics and sound effects are par-
ticularly good. 

MONEY Yet another Canadian mortgage pro-
gram, this easy-to-use program is surprisingly 
most colourful. It will also calculate charts for 
a variety of financial situations. 

PCWindow This is a resident utility which lets 
you call up a number of useful "windows". 
These include an elaborate event timer, a note 
pad, an ASCII code chart and so on. It's well 
done, fast, and fairly small. 

HotDos If you've ever found yourself wanting 
to run a second program without quitting your 
first application, then HotDos was made for 
you! Hit its control key combination from 
within most popular programs and it will give 
you a DOS prompt to run any other program 
at. When you're done, type EXIT and you'll be 
back in your first application. 

$1irs 
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ARCDIR The archive file compression system 
is the most efficient way to store large files in a 
small space. However, it's weird and com-
plicated. This simple ARC directory utility was 
featured in the November 1986 edition of Com-
puting Now!. Aside from being useful, it in-
cludes both a COM file and the source code so 
you can see how it works. Requires a C com-
piler if you want to meddle with it. 

BRICKS The "Little Brick Out" game is one 
of the classic programs for microcomputers. 
This splendid version will get you turned onto 
simple games all over again. 

DX This is a small DX-7 voice librarian, as 
found in the Book of Computer Music. It in-
cludes both a COM file and the assembler 
source code. 

MOREROOM If you have a hard drive system 
you may have noticed that it's extremely ineffi-
cient with small files. Here's a collection of 
tricks to get substantially more space on your 
disk. 

Eli8 While huge word processors like WordStar 
and PC-Write can be used as text editors, 
they're hardly very good at the task and they 
gobble a lot of disk space. If you're trying to 
manage a C compiler or an assembler on a pair 
of floppies you've probably encountered this. 
E88 is a tiny - but powerful - text editor. 

EXPERT Commercial Expert Systems soft-
ware is still in its technological infancy. If 
you're interested in learning about expert 
systems and how they relate to your computing 
needs, you should try this simple program. 

FULLDOS A DOS enhancement program that 
makes the DOS user interface behave in a 
rather more friendly manner. It creates a com-
mand stack and lets you re-execute previous 
commands. 

K9 This is yet another resident keyboard 
enhancer - with a difference. Aside from ex-
panding the keyboard buffer, installing a 
screen timeout and so on, it makes a number of 
the alternate keys 'hot', giving you dozens of 
unique functions. 

InstantMENU This is the code for the Instant 
Menus article which appeared in the November 
1986 Computing Now!. With it, you can create 
elaborate batch file menus with absolutely no 
tricky programming. The menus can be easily 
altered with a text editor or word processor. 
Source code is included. 

PALERT We've all occasionally run out of 
disk space while inside an application and 
discover that we've been dumped back to DOS 
unexpectedly. This is a serious drag if you've 
left a few hours of work behind you trashed in 
memory. This program warns you of an impen-
ding full disk. 

VOLUME 15 
There is a lot of good stuff on this disk... but 
most important, there are two dynamite 
games herein. We could get into the graphics 
package, the CP/M emulator, the fractal 
program in C.,. however, it's the games that 
do it. Plan to lose at least a weekend over this 
one. 

Altamira is one of the nicest public domain 
paint box programs available for the PC. 
Unlike most of the so called giaphics 
packages available for the PC, this one isn't 
restricted to doing bar charts and graphs. It 
does first rate pictures. Requires a colour 
card. 

Fractal is the source code for the fractal 
generator in C that we looked at in the 
August 86 edition of Computing Now!. It's 
useful even if you don't like fractals, as it il-
lustrates the use of high resolution graphics 
in C. Requires a C compiler and a colour 
card. 

NEMON is a really weird game. You get 
stuck in the catacombs of king Nemon with 
nothing more than your wits and a flashlight. 
You have to find some keys, some treasures 
and, hopefully, a way around a host of ar-
cade gaine nasties. 

Thor used to be the god of thunder. Now he 
appears to be the world's most sophisticated 
desk calendar program. He'll remind you of 
appointments, keep track of your agenda and 
do things that would usually require a host of 
'9w iech obit t,ts, like pencils and note pads. 

THORDATE: 18111 1111811 

JULY, 1986 

SUN MON TOE  WED  THU  FRI  SAT 

i z  3  4  I, 

6  7  e  9  18  11  12 

13  14  IS  16  17  18  19 

28  21  22  23  24  25  26 

27  28  24  38  31 

Pri m (ESC> to exit THORDATE. Prexx la for Mmuu 

Round 42 is a wholly bizzarre rai tation on 
the theme of space invaders. No longer the 
dusty arcade game that it once was, this thing 
breaths new and tather ichorous life into the 
ceaseless battle between you and the 
phospore aliens. This is one of the best com-
puter games in creation. Requires a colour 
graphic cat d. 

V20 is a CP/M emulator for users of the 
NEC V20 chip. Replace your existing 8088 
with a V20, score this little pi ogram and most 
CP/M software will run on your system as if 
someone had stolen half the bits out of your 
PC. Regular MS-DOS isn't affected. Re-
quires a V20. 

$1as 
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Cut and Paste is a memory resident program 
that allows you to grab text from the screen of 
any application and paste it into any other ap-
plication that accepts characters for input. You 
could, for example, copy part of a Lotus 
spreadsheet and paste it into a WordStar docu-
ment. 

INT13 will help you unravel the copy protec-
tion schemes of your software so you can make 
archive copies.., just in case the cat takes a fan-
cy to your masters. It prints a log of direct disk 
accesses and where they're called from so you 
can check out the code that's going after spe-
cific tracks, the heart of most protection 
systems. Includes the assembler source code. 

PMAP tells you what's living in the memory of 
your system and where it's at. It will help you 
to find the resident utilities you have loaded 
and, more important, is great for sorting out 
peculiar interactions between multiple resident 
programs. 

SoftTouch is a keyboard macro program not 
unlike ProKey. It allows you to store up to 
twenty-five thousand key strokes, has a built in 
screen blanker and great wandering herds of 
other features. 

Sub Chase is a first rate graphics arcade game. 
One sails across the clear blue sea... or green 
sea, depending on what sort of monitor you 
have.., heaving depth charges off the stern to 
blow up subs. It's a lovely bit of carnage, and it 
has a panic button to clear the screen should 
the boss walk in. Requires a colour graphics 
card. 

The Draw is an ANSI screen editor. It allows 
you to create and edit full colour screens of text 
and graphics which can subsequently be typed 
to make them appear... in full colour.., or in-
tegrated into programs. It's a supremely bril-
liant program, and more fun than a baboon 
with a box of plastic bananas. Requires DOS 
two or better, ANSI.SYS and is more fun with 
a colour monitor. 

Trek is the best Star Trek game anyone has yet 
devised for the PC. The graphics are stunning, 
the complexity is intense and the action scoots 
along at warp nine as soon as the program gets 
going. Requires a colour card. 

Crossword is a utility to translate text files 
from one application to another. It covers 
several of the more popular word processors, 
including WordStar, WordStar 2000, Multi-
mate, XYwrite, SideKick and straight ASCII. 
It saves ages worth of reformatting and does 
some useful things besides. 

0:95 

CV is a small utility for changing the volume 
name on disks. Since most of us never bother 
to specify volume names when formatting 
disks, this six hundred byte program provides a 
second chance. 

Breakout Box is an assembly language program 
that hides in memory and shows you what your 
serial ports are doing. It's a valuable trouble-
shooting utility for pin pointing serial printer 
and modem problems. 

Icon Maker allows you to generate 
sophisticated bit-mapped images. Its' easy to 
use and extremely colourful, producing data 
that can be incorporated into other programs. 

Shell is another DOS menu program. This one 
is very fast, free of 'snow', and provides easy 
access to virtually all DOS features. 

Striker is an experience. It's a brilliantly writ-
ten helicopter game in the style of Choplifter, 
complete with professional high resolution 
graphics and running spies. This is one of the 
best public domain games we've ever en-
countered. 

Ramset is a RAM expansion program from the 
July 1986 edition of Computing Now!. It 
allows you exceed the PC's 640K memory 
limit. Ramset also lets you bypass the PC's 
time-consuming memory check. 

Trap is the high-resolution Gemini patch pro-
gram from the May edition of Computing 
Now!. It makes the Gemini 10x suitable for use 
with Personal Composer, but is easily modified 
to fix most bit-mapped printing problems. 
MASM and Link are required to assemble the 
program. 

,Ltsnittilt*e.ges,..4.5,,„mb  
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Pac Girl is, predictably, a variation on the 
almost mythical Pacman game. This one moves 
fast, and plays much like the arcade version. 

Menu lets you create a menu-driven tree-
strctured environment that is friendlier and 
more manageable than is DOS. It's ideal 
creating interactive systems for non-technichal 
users. 

ZROMU is one of the most brilliant pieces of 
software we've ever encountered - free or not. 
It actually emulates a Z80-based computer run-
ning CP/M on the PC with no additional hard-
gare - you don't even need a V20. It will run 
almost all CP/M software, including old 
favourites like WordStar and dBase. However, 
Z80MU also includes features lacking in both 
C/PM and MS-DOS operating systems. 

SERIO is the assembler file from the July edi-
tion of Computing Now! that implements an 
interupt-driven terminal in higher level 
languages such as C. It's also suitable for use 
with compiled BASIC. Both MASM and Link 
are requred to use SERIO. 

Breakdown is a peculiar program which takes 
meaningful text, analyzes it and generates 
meaningless, but profound-sounding prose 
from it. If you've been wondering if your co-
workers really read your office memos and 
reports, try filtering your prose through this 
program. The effects will be astounding. 

XMODEM is a C language implementation of 
the XMODEM file transfer protocol, from the 
July 1986 edition of Computing Now!. It can 
be integrated into other programs to allow easy 
access to telecommunications facilities. This 
code requires SERIO (see aboye) and version 
three Lattice C. 

GRABIT is the screen grab program from the 
July 1986 edition of Computing Now!. It will 
make a useable text file from the contents of 
ones screen at the touch of a key. MASM are 
Link are required. 

$1995 
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Monopoly is the first working implementation 
of the classic board game that we've come 
across - and we've had several that bombed 
pretty colourfully. This one is great, though, 
with fast and occasionally sarcastic play, a 
graphic board display and pretty good sound 
effects. 

D20 is the latest version of Steve's sorted direc-
tory program. This one uses DOS two calls and 
handles subdirectories. 

Edit is a lightning fast full screen editor, ideal 
for editing program source files, dBASE stuff 
or other ASCII phenomena. 

Banner takes mere text and prints it sideways 
on your printer - in gargantuan block letters 
that can be read from miles away if you have a 
good set of binoculars. It's not the sort of thing 
that you'd want to publish a book with, but 
sign makers will love it. 

Mortgage is another utility to help you unders-
tand just what you've gotten yourself into. Its 
one of the nicest mortgage programs we've 
seen so far - lifelong debt and ruination has 
never been so well formatted. 

Quick speeds up your PC quite a bit. It hooks 
into the video and makes it run a great deal 
faster, eliminating at least some of the glacial 
slowness that makes an IBM what it is. 

Speech is a rather remarkable little germ of 
code. It talks through the PC's internal 
squeaker speaker. The voice isn't exactly 
human, but it's understandable on most 
machines. This is an interesting bit of work, 
one that can be accessed from within other pro-
grams to create talking applications. 

PC-AR is an accounts receivable package for 
the PC. While not the equal of some of the 
commercial software that handles this func-
tion, it will take care of the records for a small 
or medium sized business quite well. 

tets , 

ONLY 

$19.95 

Small C If you've ever wanted to try writing 
programs in the C language, this compiler will 
fascinate you. It's a restricted implementation 
of C, producing code which is compatible with 
Microsoft's MASM and LINK programs 
-you'll need these to get it going. 

Map is an interesting little utility which will 
check how DOS is situated in the memory of 
your computer and tell you a number of things 
about it. It's a useful programming tool, 
especially helpful if you're debugging software 
which interacts directly with DOS. 

Note is the source file for the memory resident 
note pad which appeared in the March 1986 
edition of Computing Now! It requires MASM 
and LINK to use. It will create a resident memo 
page that you can call up from within any ap-
plication. 

Pango is one of the wildest games we've come 
across for the PC. While its premise is a bit im-
probable, it's fast and weird - hours of fun. 

PC-Spell is a spelling checker written in 
BASIC.  Despite its pedestrian sounding 
origins, it's fast, accurate and easy to use. It 
can be listed if you want to see how it works, 
and comes with a large dictionary file and a 
utility to assist you in customizing it. 

Peacock is a memory resident program which 
allows you to change the colours of your screen 
with alternate function keys. It's useful, for ex-
ample, if you run software which insists on us-
ing eye-straining screen colours. 

Recover is a utility which assists you in getting 
data back from damaged files. It lets you look 
at your files one sector at a time in order to put 
the pieces back together. 

Tally is a program which accurately counts the 
number of characters, words and lines in a file 
-all within your lifetime. 

Xeno edits the tracks and sectors of your disks 
in a user friendly format - or, at least, one that 
doesn't lunge for your throat every time you 
boot it. You can use it to explore DOS, fix 
trashed disks, unerase files and do all the other 
low level magic that sector editors are renown-
ed for. 

m egi e e tel eta ik 

$11795 

Load-Us allows users of the popular Lotus 
1-2-3 and Symphony programs to run them on 
a hard drive. This preboot program does not 
"crack" Lotus's copy protection scheme, but it 
does help legitimate users overcome the in-
convenience of keeping a "key" disk in a flop-
py drive while running Lotus or Symphony on 
a hard drive. 

DDCal is a very clever perpetual calendar and 
desk diary. It keeps track of your appointments 
and performs several other functions that you 
probably thought could only be done on the 
backs of match books. 

PC-Key Draw is a remarkable public domain 
paintbox program which compares favorably 
with many commercial applications. It'll han-
dle multiple screen images, business graphics 
and superb computer art - all in full colour. It's 
worth the cost of this disk all by itself. 

CPU is a tiny program which tells you the ef-
fective speed of your system. 

Xray is a remarkable co-resident utility which 
monitors what a program is doing while it's 
busy doing it. It allows you to interrupt the ex-
ecution of your code and have a look inside. 

Game - well, there are no words for this pro-
gram, or, at least, none that are printable. This 
game is a bit rude - depending on just how 
weird your mind is, it can get pretty bizarre. 
This program does use some suggestive 
language, and we recommend that young or 
sensitive users not boot it. 

Tune is a very small music generator which 
makes noises from within batch files. It's 
useful to see where things are in a complex pro-
cess. 

Chasm, or cheap assembler, is just the thing if 
you want to get into assembly language pro-
gramming but don't want to spring for the 
Microsoft macro assembler package.  It's 
reasonably fast, not too huge - it'll run in as lit-
tle as sixty-four kilobytes - and, above all, it's 
cheap. 

Getdir is a resident directory utility. It allows 
you to see what files are on your disks, even if 
you're in the middle of doing something else. 

CopyPC, not to be confused with the commer-
cial Copy II PC, is a quick disk backup utility. 

Lookit is a full screen browsing program which 
lets you scroll forward and backwards through 
text files - sort of like a tiny word processor 
with no editing features. 

Syslock is a security device for hard disk users. 
By running this utility on your XT or compati-
ble, access to your computer will only be 
granted to users with a valid password. 

$22.95 
(1Y10 DISK SET) 
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BLACKJACK is a BASIC implementation of 
this popular card game. It's both interesting to 
play and enlightening to dismantle. It can, of 
course, be easilS/ listed so you can see how it 
works. 

EDSCR is a screen editor which can be used 
with virtually any programming language from 
assembler to dBase Ill. The program lets you 
'paint' PC screens with block graphics and 
saves them as .DAT files which can be easily 
adapted to work in most languages. An exam-
ple screen is included. 

FK allows you to make the function keys of 
your PC do more useful things under DOS. 
They can be redefined to execute commonly us-
ed commands and command sequences. 

FXMASTER is a printer program for the 
popular Epson FX Series and compatible 
printers. It uses a full screen menu to enable 
you to easily change printer settings and 
modes. 

) INDEX allows you to generate indexes from 
WordStar documents.., or text files from any 
other text editor. It's an invaluable writer's 
tool. 

KEYCLICK is a memory co-resident program 
which will make your keys click. Small and 
easily included in an AUTOEXEC file, 
KEYCLICK solves many problems associated 
with clone keyboards. 

PCBW is a small utility which makes colour 
screen displays show up in monochrome video. 
Great for users with colour graphics cards and 
monochrome monitors. 

PINBALL is a pinball simulation that is easily 
worth the cost of this disk all by itself. The 
game plays much like a real pinball machine... 
but its hard to tilt. 

QUICKGRAF is a powerful business graphics 
package which generates complex bar, line and 
scatter charts in medium and high resolution. 
An Epson with GrafTrax or compatible printer 
is necessary to produce hardcopy. 

SERPENT is a variation on the classic snake 
game. Written in BASIC, this one is weird, but 
very fast. 

SHOWCLK is yet another clock program... its 
the smallest one yet, and it beeps to chime the 
hour. 

VTREE is a graphic TREE program that shows 
you how the subdirectories are set up on your 
disk... in a fashion more easily understood 
than the MS-DOS TREE utility. 

WORLD is a remarkable program which incor-
porates a world map. It allows you to zoom in 
on specific areas of the globe, locate major 
cities and perform a number of useful calcula-
tion. It also has a feature for tracking hur-
ricanes... tracked any good hurricanes lately? 

œuy$1195 

3-DEMON is one of the most interesting varia-
tions on Pac-Man in the known universe. In-
stead of simply looking at a map of a maze, 
this program shows you a three dimensional 
view of it. You wander through endless cor-
ridors, munching food pellets or granola 
bars.., your choice.., and avoiding the deadly 
ghosts. 

DU was one of the most powerful CP/M-based 
disk utilities ever created. This version for the 
PC captures much of its power and flexibility. 
It allows you to see what the tracks and sectors 
on your disks look like, recover erased or 
damaged files, and meddle with the system 
tracks. 

General Ledger This is a complete general 
ledger accounting program. Written in BASIC, 
the program possesses most of the features 
found in commercial packages. An enormous 
documentation file is also included. 

PC-CHESS is a slick chess program which 
makes good use of the PC's colour graphics 
abilities and boasts a running chess clock. 

FtAMDISK is the assembler source code for a 
memory disk program. If you've always 
wanted to know how these things work, or 
have a secret desire to write your own variation 
of this useful utility, here's your chance. 

VFILER is a file management utility which lets 
you view files in a directory and allows you to 
COPY, TYPE and even run programs... in 
short, it does almost everything DOS does but 
it's user-friendly. 

QMODEM is unquestionably the best telecom-
munications package in existence. The most re-
cent version of it is replete with windowing, 
multiple protocols, definable function keys. 
And the code is unspeakably well debugged. 

ARC is a sophisticated file archiving program 
which stores several files in single library files. 
As an added bonus, ARC applies one of four 
data compression techniques to each file in 
order to optimize disk space. 

ZAPLOAD is a utility for programers to han-
dle Intel standard HEX files. Very fast and well 
documented. 

SOPWITH Using superb graphics, SOPWITH 
lets you pilot a World War I biplane on 
dangerous bombing missions. 

JSB Another BASIC music program for your 
collection. This one plays a soothing sonata. 

ALSO: Star, Surface, Op. 

0111Y 

$2435 
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AREACODE is a useful tool if you use the 
telephone a lot. Give it an area code and it will 
match it with the city in which the code is used. 

D in another sorted directory program. This 
one emulates the CP/M style D, which is 
arguably more useful for most applications. 

FRACTALS An amazing implementation of 
the Mandlebrot Microscope, which generates 
unearthly images on your screen. 

HIDE is a set of utilities which let you create, 
enter and remove invisible DOS directories. 
This allows you to set up a hard drive system 
with secure areas which can only be used by 
people who know about them. 

LAR is a library utility that allows you to con-
catenate several small files into a library to save 
on disk overhead. Individual files can be ex-
tracted as they are needed. 

MAILI is a mailing label utility written in 
BASIC. 

MORERAM This is an assembler program. 
You need MASM and LINK to make it work. 
It lets you alter the memory setting on the PC's 
motherboard to enable it to use more than 
640K RAM. It will even let you set the switch 
settings to 64K to speed up disk boots and then 
change the RAM setting after bootup. 

MORTGAGE generates amortization charts. 

MXSET lets you control the parameters of Ep-
son printers form the DOS command line. It's 
a lot easier than LPRINTing characters from 
BASIC every time you want to change print 
modes. 

NUSQ unsqueezes files that have been 
previously compressed to save space. Should be 
of primary interest to bulletin board users. 

PARCHK is an assembler program which re-
quires MASM and LINK to work. It installs a 
trap for parity errors in your computer. A vital 
aid to help locate suspect RAM chips. 

VDEL is a Delete with Verify program. You 
could type VDEL *.BAK and it would show 
them name of every .BAK file in the current 
directory and ask you if you want it deleted. 

WHEREIS finds files in a complex hard disk 
system. 

ZAXXONPC This is an incredible implemen-
tation of one of the most popular micro games 
ever created. 

sa's 
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BUGS is an off the wall ASCII game in 
which a player uses the cursor pad keys to 
move a 'nuclear fly swatter' around the 
screen blowing up a long crawling bug, 

CLOCK is a useful tutorial in writing 
character oriented device drivers for the 
PC. In addition, the program is an im-
proved replacement CLOCK.SYS file 
which works with many real time clocks. 
The ASM file is included. 

DEFRAG is a utility that lets you "de-
fragment" your disks to make your ap-
plications  run  faster.  The utility 
reorganizes a disk, connecting up the 
fragments of files created by DOS. 

DOSEDIT is one of the most useful DOS 
utilities available, it enhances the com-
mand line facility of MS-DOS by creating 
a command stack. Instead of merely being 
able to recall a command with the F3 key, 
DOSEDIT lets you use the cursor arrow 
keys to scroll through a whole stack of 
previously entered commands,  re-
executing the ones you need. 

temp is a utility program designed to 
produce Hex dumps of object files. 
Useful in its own right, the program also 
serves as a good example of how to use 
DOS disk service calls. The ASM file is 
also included. 

FREE is a tiny file which tells you how 
much space is left on a disk.., without 
having to view an entire directory listing. 
Its especially handy for hard disk systems. 

LABEL changes the labels on disk drive 
volumes. It's a simple utility, but useful if 
you use volume labels to keep track of 
your disks. 

LIST is an improved version of the DOS 
TYPE command which shows you the 
contents of a file page by page. 

MEMBRAIN is the most sophisticated 
RAM disk program we've seen yet. It lets 
users install variable sized disks and pro-
vides control over several other 
parameters. 

SPACE INVADERS A fast variation of 
this popular arcade game. the graphics are 
superb. 

SPEED is a simple program which 
changes some of the PC's floppy disk 
parameters and effectively speeds up disk 
accesses for some applications. 

WIZARDS is an adventure game in the 
classic style, except that it ranks as one of 
the most sarcastic programs in creation. 
The program is vast.., you can wander 
about its darkened corridors for hours. 

ALSO: Backscroll, Bigcal, Crypto, Kbfix, 
Monoclok, Move, Newbell, Nuxq, Parchk, 
and Sp. 

FIXWS is a simple utility which modifies 
WordStar files so that they can be used by 
programs which work with ordinary 
ASCII files. 

WRT DOS 2.0 allows for each file to have 
a 'read only' flag, but it lacks a way of 
manipulating them. This pair of utilities 
allows you to set and unset this flag, pro-
tecting important files from accidental 
erasure. 

BROWSE is a timesaving program which 
provides a useful alternative to the DOS 
'TYPE' command. BROWSE allows you 
to easily scroll up and down through text 
files, saving you the effort of running 
your word processor just to get a quick 
look at a text file. 

CAT If the DIR display is too dull for 
your taste, CAT may be just what you 
need. It will tell you everything you could 
possibly want to know about the files on 
your disks. 

CGCLOCK is a simple little program 
which displays the running time in the up-
per right hand corner of your screen. In 
addition, the program has lots of display 
options and works with the colour 
graphics card. 

CURSOR A tiny twenty-four byte pro-
gram which displays a large cursor on 
your monitor. 

CMP This program does a very elaborate 
comparison of two files and reports their 
differences. It can for example, spot cor-
rupted files and may prove useful when 
dealing with files created by redirection. 

JUMPJOE A bit like "Miner 2049er", 
this game is certain to damage your mind. 
You get to be the janitor of a space station 
and must deal with berserk robots and 
other weirdness. It's a hoot! 

CASTLE Wander through a deserted cas-
tle collecting treasures.., but mind you 
don't get killed by the nasties. A solution 
is included should frustration set in. 

78INT This is a small BASIC program to 
calculate interest using the rule of seventy-
eight. 

MOON is one of the nicest lunar lander 
games we've come across. This version 
uses high resolution graphics and startling 
sound effects to hurl you to your doom in 
style. 

PERTCHT is a BASIC program which 
prints PERT charts. It should interest 
anyone involved in project management 
and scheduling. 

DATNOIDS is one of the strangest games 
ever put on a disk. In fact, mere words 
don't serve to describe it: you'll have to 
try it for yourself. 

NUK-NY This is one of the nastiest bits of 
software we've ever seen. It produces a 
full color high resolution simulation of a 
nuclear attack on New York City. 

otay 
$19.95 

SWEEP is a disk utility which virtually 
replaces the DOS Copy command. It lets 
you COPY, REN, TYPE and DEI. files 
quickly and easily from a simple menu. 

Worldmap is a sophisticated graphics pro-
gram which draws a very detailed map of 
the world. It can display its wares on your 
monitor, or send them out loa dot-matrix 
printer. 

ANITRA plays Anitra's Dance by Edvard 
Grieg. A beautiful addition to your com-
puter music collection. 

RAMDISK is one of the most useful 
utilities you'll ever plug into your PC. 
Once installed, it creates a virtual drive in 
memory on your PC. Files can be copied 
to the RAM-disk and accessed in less time 
than real drives take to turn on their 
LEDs. 

Alien plays a bizarre adventure game and 
will lead you into some of the most exotic 
spots in the universe. It comes with a 
massive data file for an adventure that 
you won't get tired of 'til the dragons 
come home for the evening. 

ASMGEN is one of the best text 
disassemblers we've come across. It takes 
any executable COM or EXE file and pro-
duces an assembler listing. It's surprising-
ly good at distinguishing between code 
and embedded data or text. 

Jukebox represents yet another PC music 
system. This one comes with a host of 
songs to play and some really electric 
graphics. 

FOS is a well designed personal finance 
manager which will do much to help you 
tame your cheque books. 

STRUCT will appeal to the rabid pro-
grammer in everyone. It enables MASM 
to be used to assemble a higher level 
language. Included also is a test file to il-
lustrate the syntax. 

PRTSC replaces the internal PC screen 
dump code with something more suited to 
reality. It allows one to hit the PrtSce key 
and then select the print quality from a 
menu. It supports a number of popular 
printers. 

BREAKOUT plays a PC version of the 
popular game. It will accept input from 
either a joystick or the keyboard. The 
graphics are good and the action is ad-
justable from a beginner's level fight up 
to 'fast and nasty'. 

UTIL is a collection system utilities which 
can be accessed from a single menu. 
Among its many talents area sorted direc-
tory, keyboard redefinition and the facili-
ty for scrolling up and down through a 
text file. 

$1°9795 

PC-Write An earlier, compact version of 
this well-known word processor - perfect 
for program editing. PC-Wr4te comes ex-
tremely close to equalling the power of 
commercial word processors costing 
several hundred dollars. With full screen 
editing, sophisticated cursor movement, 
PC'-Write also boasts features such as 
user-definable help screens and a 'printer 
ruler file' which can be customized to 
work with virtually any printer. 

SOLIFE is a small BASIC program that 
plays baroque music. While à has little 
practical use, it's a lot of fun. It's also a 
fabulous  tutorial  on  how  to use 
BASICA's sound statements. 

PC-TALK Telecommunications packages 
for the IBM PC are typically intricate, 
powerful and huge. This one is no excep-
tion. It has menus for everything and 
allows full control of all parameters. It 
does file transfers in both ASCII dump 
and  MODEM7/XMODEM  protocols. 
And, it comes with a large documentation 
file. 

SD This  sorted directory produces 
displays which are a lot more readable 
that those spewed out by typing DIR. 

FORTH This is a small FORTH, written 
in Microsoft BASIC. A good tool for 
teaching the ideas and concepts of this 
esoteric, but useful language. 

LIFE This is an implementation of the 
classic ecology game written in 8088 
assembler code. While you may grow 
tired of watching the cells chewing on 
each other, the source code provides a 
good example of how to write assembler 
applications. 

MAGDALEN This is another BASIC 
music program. We couldn't decide which 
of the two we liked better, so we wound 
up putting both of them on the disk. 

CASHACC is a fairly sophisticated cash 
acquisition  arid  limited accounting 
package written in BASIC. It isn't exactly 
BPI, but as a lot less expensive and 
suitable for use in many small business 
applications. 

DATAFILE is a simple data base 
manager, written in Microsoft BASIC. 

UNWS WordStar basan unusual propen-
sity for setting the high order bits on some 
of the characters in the files it creates. 
Here's a utility to strip the bits and 'un-
WordStar' the text. The assembler source 
code is also provided. 

HOST2 This program includes BASIC 
source and documentation files to allow 
users with SmartModems to access their 
PC's remotely. 

$1es 
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ALMOST FREE BUSINESS SOFTWARE 
MA.BAS The Micro Accountant is a complete, 
working accounting and check register pro-
gram, with a 25K documentation file. 

PCWNDW22 A "Sidekick"-like co-resident 
window utility. Pop-up window functions in-
clude ASCII table, stopwatch, alarm, printer 
setup utility and notepad. The entire program 
takes up less than 30K of space on your disk. 

PSHIFT A time saving and convenient 
'memory partition' utility. Lets you define up 
to nine memory areas. Load programs such as 
dBase II and WordStar into separate partitions 
and 'flip' between them instantly with simple 
keystrokes. 

PC-TOUCH.BAS Increase typing speed and 
accuracy with this easy-to-use typing tutor. 
Also provides accuracy and speed statistics. 

PCYEARBK.EXE Appointments and 
reminder program to help you keep track of 
your time. 

TASKPLAN.BAS Project management soft-
ware which lets you track up to 50 tasks over 50 
time periods (days, weeks or months). 

NOCOLOR A handy little utility for users with 
monochrome monitors and colour software. 

MOTE PAD 

ASCI I HEX  CHAR 
888  08  null 
881  81  &II 
882  02  8 
883  03  • 
004  8/  • 
805  85  • 

CNTL 
NUL 
SOH 
STX 
ETX 
EOT 
EMQ 

1 = PRT-1 I 2 = PRT-2 

9 R E SE T 

LINE FEED 
FORTI FEED 

41B 
BR 
C. 

ALT-1  = 
ALT-2  = 
ALT-3  = 
ALT-1  = 
ALT-5  = 
ALT-6  = 
ALT-7  = 
ALT-8  = 

TIME DISPLAY 
START TIMER 
SPLIT TIME 
STOP TIMER 
COLOR ON/OFF 
ASCII DISPLAY 
NOTE PAD 
PRINTER SETUP 

ELAPSE 
86:86:59 

SPLIT 
66:88:88 

ALARM 
08:88:88 

DATE 
61/81/1988 

TIME 
00:23:81 

ALT-1 :Exit  ALT-2 :Start Timer  ALT-3 :Split  ALT-4 :Stop Timer  ALT-5 :Alarm 

812  6C  ff FF ItI  8 LINES/INCH  I 
813  OD ce CH 
014  OE  D  SO 
015  OF SI 

EEHougeEEnd.e .PgUpEPgDnE: 

ALT-6 :Exit 

Pi Option 

MAXIT A simple but subtle game for two 
human opponents, or one player and the com-
puter. Hours of fun! 

PERTCHT A sophisticated project manage-
ment tool using the Program Evaluation 
Review Technique (PERT). 

"  Pr inter 
ALT-8 : EXIT 

t File Proc. 
nd:Ins:Dell 

PLUS More utilities to help organize maintain 
and copy your files, including a "monitor sav-
ing" program which blanks out your screen 
when it is not in use. 

ow $1995 

The 
Learning 
Computer 

4%-:' • 

Computers can do a lot more than play video games anc run spreadsheets. Specialized 
dedicated microprocessor boards are at the hearts of the St est generation of television 
sets, appliances, cars and sophisticated industrial controls. 

The design of these boards is a large undertaking ant, as suc.i, few programmers 
ever get a chance to learn the art of writing dedicated system firmware first hand. 
However, with the increasing use of microprocessors in all sorts of high technology, there 
is a growing need for people to write "ROMmable" code. 

The Sloth board is a small dedicated microprocessor board which has been designed 
to be a general purpose small control board of the sort found in industry. It's not a 
trainer.., it can be made to do the sorts of tasks that similar custom boards are doing in 
the real world. However, carefully documented and thought out, the Sloth is the ideal 
board for learning about this powerful aspect of programming. 

The Sloth is based on the popular Z-80 microprocessor. It's programmed with inex-
pensive.., and reusable... 2716 EPROMs. It has two kilobytes of RAM, three counter 
timers and twenty-four lines of I/O. It also has a speaker driver, and the Sloth package 
comes with an auxiliary six digit LED display board. 

The board can be populated with easy to find parts. It can be programmed to be 
anything from a frequency counter to a video tape recorder timer to whatever one's 
imagination runs to. 

The Sloth package available from us includes a bare Sloth main board and a bare 
LED display board, a parts list and overlay, a large easy to read schematic and a series of 
article reprints which document the board in great detail. This includes a source listing 
for a sample program to illustrate how the various devices on the board are accessed. 

In addition to the Sloth itself, you'll need a system to develop Z-80 or 8080 
assembler code and subsequently to burn it into EPROMs. We recommend an Apple 
compatible system running CP/M with a Multiflex PROM burner or an IBM PC running 
Z80MU and a PC compatible EPROM programmer. Z80MU, a CP/M emulator for the 
PC, is available separately from our almost free software service for 119.95. 

the board package costs 

$37.95 
plus 7% Ontario sales tax 

Moorshead Publications 

1300 Don Mills Road 

Toronto, Ontario M3B 3M8 

Or you can order by phone. Please have your Visa, MasterCard or 
American Express card handy. 

(416) 445-5600 
please allow four to six weeks for delivery 

-  445-5600 for Visa, Master Card and American Express orders. 11 



ALMOST FREE MACINTOSH SOFTWARE 
VOLUME 1 
ASTEROIDS This is a splendid implementa-
tion of one of the most popular arcade games 
of all time. The graphics and sound effects are 
amazing. 

RED RYDER Telecommunication on the Mac 
has never been this easy. RED RYDER in-
cludes XMODEM and Kermit protocols and 
many other features. 

MacCLONE Many users have found the Mac's 
disk copy routine to be less than perfect. This is • 
a vast improvement. It even defeats a number 
of copy protection schemes. 

BINHEX is a utility for RED RYDER which 
converts applications files to binary files and 
back again to allow them to be transferred over 
phones lines. 

LIFE is one of the classic computer programs, 
and this version is exceedingly well done. 

VIEW PAINT Ever wanted to look at a Mac-
Paint drawing without getting into MacPAint. 
This utility lets you sneak peeks at your draw-
ing files without fussing about. 

RESOURCE EDITOR Macintosh icons and 
other resource items just cry out to be per-
sonalized. This little tool will help you make 
your Mac look its best for you. 

SCREEN MAKER Moving text from Mac-
Write to MacPaint can be a bit disappointing... 
something gets lost in the clipboard. This utili-
ty helps your words make the trip unscathed. 

FONT EDITOR For those longing to make 
their own fonts.., and for those who just want 
to adjust the ones they have.., this editor lets 
you shuffle fat bits to your heart's content. 

MENU EDITOR A handy utility for editing 
the words in Macintosh application menus. 

rde 

se.e.h 

.41 

Slop 

6o 

iMutallons 

d e co 4  e Auto Rester 000 

00 G 
300 e000  eaoao 

$22795 

VOLUME 2 
FONT LIBRARIAN A splendid alternative to 
the Macintosh system font mover, this utility 
makes it easy to create custom collections of 
Macintosh fonts. 

WIZARD'S FIRE This is a lively game which 
comes with still more lively games tucked away 
in the desk accessories. Get the magic rays 
before they get you! 

SWITCHER Multitasking on a Mac? Why not. 
SWITCHER lets you run up to four applica- • 
tions concurrently on a 512K 'Fat Mac'. 

RAMSTART Creates a RAM disk of any size 
on a fat MAc, and effectively increases the 
speed of most applications several times over. 

MADONNA A MacPAint picture of the 
popular pop star. 

MOCK CHART A desk accessory to handle 
the creation and printing of small business 
charts. 

DAM A Desk Accessory Manager for setting 
up the Apple menu on your Macintosh the way 
you want it. 

MOCK TERMINAL A desk accessory for 
telecommunication functions from within 
another application. 

HP CALC Add a simulated Hewlett-Packard 
calculator to your Mac. 

REdit A slick resource editor. See the 
December 1985 issue of Computing Now! for 
an in depth look at this esoteric art form. 

ORION This one is worth the price of the disk 
all by itself. It simulates a star ship cruising 
around the galaxy at the speed of light. Stars 
fly past like white lines on the highway ... with 
or without star names fluttering like celestial 
flags. The heavens are accurately mapped and 
the star ship handles like any other warp drive 
star Chevy. 

.••• • 1 

M O M 
L".. er.„ „eareelr 

$24.95 
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VOLUME 
Icon Collector is a peculiar program that 
allows you to locate icons in applications and 
capture them to disk for use in other programs. 

Billiard Parlor is worth the cost of this disk all 
by itself. It's an excellent simulation of a 
billiard table. It will play most of the usual 
variations of pool and billiards, and simulates 
the movement of the balls with unspeakable 
realism. 

MandelZoom is the nicest Macintosh fractal 
generator we've come across. It's surprisingly 
fast, considering the nature of the Mac's 
floating point library. 

Red Ryder This is the latest version of this 
popular communications program. It runs 
perfectly, giving you a sophisticated terminal 
with download facilities, macros and dozens of 
other features. 

PackIt2 - not to be confused with PackIt - will 
compress and uncompress P2T libraries which 
have been downloaded from bulletin boards. 
An essential utility for telecommunications. 

BINHEX5 is a file manipulation utility which 
allows Mac files to be sent over a modem. 

Edit is the most sophisticated text editor 
available for the Mac. Operating similar to 
MacWrite, it allows you to edit documents in 
multiple windows. Ideal for program editing, 
Edit produces clean text files which can be 
compiled. 

-  fllmost Free if I 
e 

14 items  398K ih disk  2K available 
.„. 

0 41111 , • [ ; 

. r 
tr.:or, Collector 

O U 

Movies  Faces 

4 e 

Billiard Parlout Clipboard 

12e;.'• 

File 

el 
Magic  MandelZoom  Raci. It2  Read 

- :  • 

moi Red Ryder 8.0 

BINHEX5  Edit  Billiard Parlour .help  ,---. 

Kiel:173 

$24.95 

VOLUME 4 
One of the most interesting aspects of the 
Macintosh is its ability to use software-based 
character sets. While there are a number of 
commercial font packages for the Mac, we feel 
that this collection of public domain fonts 
ranks among the best. This disk is filled -to the 
last byte with thirty-eight unique fonts. We've 
selected a variety of body copy and display 
typefaces,  spanning traditional display 
typefaces, spanning traditional and avant 
garde designs, along with a number of special 
purpose sets. 

Bid fairwell to the placid exterior of 
Chicago, the mild amusement of Geneva, the 
unadventurous disposition of Athens and plug 
your Mac into this typesetter's pipe dream. 

A powerful font librarian is also included 
to assist in adding the fonts you want to your 
system. 

$27E95 

30 items 

Fontesg 

400K h disk OK available 
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ALMOST FREE SOFTWARE (CP/M) 
110WME 1  VOLUME VOLUME 3 

MODEM 7 Allows you to communicate with 
any CP/M-based system to download and 
upload files. Complete details for this program 
first appeared in the November 1983 issue of 
Computing Now! 

PACMAN You really can play PACMAN 
without graphics.., and it works pretty fast. 

FORTH An up-to-date version of FIG 
FORTH, complete with its own internal DOS. 

DUU The ultimate disk utility, DUU lets you 
recover accidentally erased files, fix corrupted 
files, and modify the system. 

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

USQ/SQ Lets you compress and un-compress 
files. You can pack about 40 more data on a 
disk with this system. 

FINANCE A fairly sophisticated financial 
package written in Microsoft BASIC. 

BADLIM Ever had to throw out a disk with a 
single bad sector? BADLIM isolates bad sec-
tors and allocates them to an invisible file, 
making the rest of the disk useable. 

DISK Allows you to COPY, MOVE, DELETE 
and VIEW files with a simple command struc-
ture. 

QUEST Similar to "Dungeons and Dragons", 
QUEST provides hours of glorious adventure. 

STOCKS A complete stock management pro-
gram written in BASIC. 

SEE Also known as TYPE17, this utility will 
TYPE any file, compressed or not, allowing 
you read documents which are stored in a com-
pressed form. 

0811Y 

$19.95 
Call or write for available formats. 

BISHOW is the ultimate file typer. This ver-
sion will type squeezed or un-squeezed files and 
allow you to type files which have been archiv-
ed with utilities such as LU (see below). 
BISHOW even lets you scroll up and down 
through typed files. 

LU is a library utility which stores multiple files 
under a single file name in order to save disk 
space. Files can be removed from the library as 
they are needed. 

MORTGAGE is a fancy mortgage amortiza-
tion program which produces a variety of 
useful tables. 

NBASIC Large, commercial BASIC's are 
powerful, but expensive. This one however is 
free, and every bit as flexible as many commer-
cial packages. It's also compatible with North 
Star BASIC. 

ZSOASM is a complete assembler package 
which uses true Zilog Z80 mnemonics. It has a 
rich vocabulary of pseudo-ops, permitting you 
to use features of your Z80-based machine 
which are unavailable with ASM or MAC. 

VFILE Easily the ultimate disk utility, VFILE 
gives you a full screen view of the files on yout 
disk and allows you to do mass COPY and 
DELETE operations using a two-dimensional 
cursor. It has lots of 'extras', a built-in help file 
and it's fast. 

ROMAN Though some say it's silly, this novel 
little program is a fun way to convert ROMAN 
numerals into decimal numbers. 

CATCHUM If you like the fast pace and in-
credible realism of Pacman, you'll go quietly 
insane over CATCHUM... which plays basical-
ly the same game using ASCII characters. 
Watch little "C"s gobble periods, while you 
try to avoid the delay "A"s. 

ONLY 

$19•95 
EACH 
OR 

$39.95 
FOR ALL THREE 

Call or write for available formats. 

• 

OIL An interesting simulation of the working 
of the oil industry. It can be approached either 
as a game or as a fairly sophisticated model. 

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

DEBUG The DDT debugger is good, but this 
utility adds many new facilities, including sym-
bolic debugging. It's almost like being able to 
step, trace and disassemble through a source 
listing. 

DU87 This version overcomes several limita-
tions of the older DUU program and adds 
some new features. It will adapt to any system 
and can search, map and dump disk sectors or 
files. Its invaluable in recovering damaged files 
too. 

ELIZA Written in MBASIC, this classic pro-
gram is a microcomputer analyst. With a little 
imagination you will be able to believe you are 
conversing with a real psychiatrist. 

LADDER Fast, bizarre and probably a major 
cause of eye strain. This program plays like 
Donkey Kong with ASCII characters. 

QUIKKEY Programmable function keys let 
you hit one key to issue a multi-character com-
mand. This tiny utility lets you define as many 
"macros" as you want, with seldom used con-
trol codes. Keys can be redefined at anytime... 
even from within another program. 

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

$19.95 
Call or write for available formats 
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ALIVIUMF HMI APPLE DOS 

A TEACHER  ELECTRONKS 
FOR THE APPLE  DESIGN   

Specifically developed for the educational 
market, this disk introduces both teachers and 
students to the Apple II series and compatible 
systems. 

It is designed to show you how to make the 
computer work for you. 

After introducing you to the computer, it 
goes on to explain the BASIC programming 
language. With step-by-step instructions it 
shows you the ins-and-outs of Apple program-
ming and explains the workings of DOS and 
high resolution graphics. 

Designed for new computer users, just 
turn on the computer, slide in disk, and enter 
the world of Apple programming. 

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

$19.95 

Contains BASIC utilities for attenuators, 
highpass and lowpass filters, series and parallel 
resistors, slew rate prediction, resonant cir-
cuits, power transformer selection, audio 
transformer selection, RMS-average-peak con-
versions for full and half-wave, transistor 
selection, and more. Also contains a program 
for determining the parameters of strobe light 
circuits; it determines power ratings, time con-
stants, capacitors size, resistor sizes, operating 
voltages, dissipation and other necessary 
calculations. Written by Bill Markwick, the 
editor of Electronics Today, the utilities are not 
copy-protected and are easily modified to suit 
the user's requirements. 

Available for MS/PS DOS with GWBASIC or 
Apple II systems with Applesoft BASIC. 

ONLY 

$1915 

vparcireems 
STEVE'S 

WWIDERDISK 
Over the years many first rate program listing: 
have graced the pages of Computing Now! 
And we have many which have never beer 
published. We've collected the best of them 
and put them on one disk. Included are pro. 
grams like STAR, for setting up a Gemini 1( 
printer, the Last WordStar Unhook, CPMAF 
and the CP/M HOST program, complete witt 
several unreleased support programs. 

The Wunderdisk is an excellent collection 
of tricky CP/M routines. It's deal for anyone 
who wants to make their CP/M system sing! 
And the programs on the disk are well 
documented.., most of them have, been ex-
plored and explained in the pages of Com-
puting Now! 

pe 5 

MDM730 FOR APPLE CP/M 
First featured in the July 1984 issue of Com-
puting Now!, MDM730 is one of the most 
powerful MODEM7 programs available. Our 
version incorporates features not available in 
the public domain. MDM730 is an efficient, 
easy-to-use software tool for anyone interested 
in telecommunications, bulletin boards and 
downloading software. Consider these 
features: 

• Terminal program which works at any baud 
rate. 
• Ten programmable macro function keys. 
• A Phone number library for 36 numbers. 
• Christensen software transfer protocol. 
• User selectable toggles for linefeeds, ON-
XOFF, etc. 
• Extensive help menus. 
• Baud rate selection on the fly. 
• ASCII dump and capture. 
• Status menu. 

In addition, we've added dialing support for 
the Apple version.  While the standard 
MDM730 can not dial unless it's hooked to a 
Hayes Smartmodem, we've added patches to 
allow it to do pin twenty-five pulse dialing and 
to dial through the Hayes Micromodem II and 
the SSM card. The Computing Now MDM730 
will also: 

• Select a number form the library and dial it. 
• Dial manually entered numbers. 
• Log you on to a remote system if it's free. 
• Optionally autodial if the remote system is 
busy. 
• Keep track of the number of re-dial attempts. 

The Computing Now! MDM730 package is 
available for: 

• The Hayes Micromodem ll card. 
• The SSM 300 Baud modem card. 
• The PDA 232C serial card with external 
modem. 

The PDA 232C package includes versions sup-
porting both the Smartmodem and a dumb 
modem with pin twenty-five control, such as 
the Novation AutoCat. 

Each package also includes utilities for up-
dating the phone number library and redefin-
ing the function key macro strings, as well as 
an extensive help file. 

The source code for this program is over one 
hundred and fifty kilobytes long and can not be 
hacked on a standard Apple system. We patch-
ed it on a larger machine and downloaded it. 
We're confident you won't find MDM730 with 
these features anywhere else. 

auf 
$1195 

Available for Apple H series and compatibles with CP/M. Specify Hayes Micromodem H, SSM or PDA 232C. 

T., ...mar iisa order form or call (416) 445-5600 for Visa, Master Card and American Express orders.  15 



WE wee THE BOOK 
ON COMPUTER SUPPLIES 
CALL FOR YOUR FREE COPY TODAY! 
Buying computer supplies can 

take a lot of calling around Not 
anymore! We've done that work for 
you - sourcing and stocking more 
than 1,000 brand-name items such 
as diskettes, ribbons, media storage, 
computer furniture and much more. 

Of 

All you do is call once for the answer 
to all your computer supplies needs 
from a single, reliable source 
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YES, SEND ME THE BOOK! 
Name 

Title   

Company   

Address   

City  Prov.  Postal Code   

Mall to Moore Business Products Division 
4 Robert Speck Parkway, Suite 450, Mississauga, Ont. L4Z 1St 

CALL TOLL FREE 1-800-387-7810 
rin"OORE,, 
BUSINESS PRODUCTS OD Morim 
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une copie 
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IF YOU WANT TO GET 
INTO PC SERVICING, 
YOU HAVE TO GET 

INTO A MICROCOMPUTER! 

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

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

SEND FOR "FREE 
COLOUR CATALOGUE" 

YourLNea an dd Hand-On nB ER ATdr Edge 

Of 

n   
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PC-XT Puts You At The 

Technology! 
This remarkable desk-top PC is 

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

• 640 K RAM for high speed 
performance 

• 8 expansion slots 
• 135 watt power supply 
• Dual 720K double density 
floppy disks drives 

• Color graphics/printer adapter 
card 

• Operating system included: 
MS-DOS with GW Basic 

,8•• r• • Rep  NI ',de e med, of W e nelon•I    Idechln• Corp 

SS!. • If•gl•t•••0 ',sewn. . of AtIcro•off Corp 

NTS Offers Many 
Additional Courses in 
Electronic and Other 
Fields: 
Ej Robotics 
'E] Video Technology 
D TV & Radio Servicing 
[I] Industrial Technology & 

Microprocessor 
D Basic Electronics 
D Transportation Technology 

(Auto and Diesel) 
[1 Climate Control Technology 

(H VAC) 
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TRAINING THE WORLD FOR THE 21ST CENTURY 

National Technical Schools 
Canadian Office 
517 Bohemia Crescent 
Oakville, Ontario 16J 2K7 
14161 842-8383 



Continued from page 28 Precision Audio Design  Electric Motor Drives 

good place to do it so that LF noise 
doesn't overload any following stages 
(particularly bass boost sections). 
Any following stages require a surpris-

ingly low LF cutoff figure. The reason is 
that audio equipment may have six or 
more stages, and if they all cut off at 
15Hz, you have the effect of cascaded 
highpass filters, rolling the bass off as 
high as 100Hz. 
Finally, the circuit may be stable on a 

breadboard but not as part of a high-gain 
unit. High-frequency stability requires 
some experimenting,  but the usual 
method is to start by placing a 100pF 
capacitor across the 33k, or a 10 to 30pF 
capacitor across the 10k feedback resistor. 
It all depends on the final conditions of 
use; the idea is to roll off the very-high-
frequency open loop gain before phase 
shifts can make the negative feedback go 
positive and create oscillations. 
Radio interference plagues all preamps, 

particularly with high impedance micro-
phones. The best cure for this is to bypass 
the RF around the spot where it causes the 
most trouble: the base-emitter junction of 
Ql . Try a value of 5000pF across the B-E 
leads and most RF troubles will disappear; 
there's little effect on the audio response 

because the capacitor is effectively 
bootstrapped out of the way by the feed-
back. In severe RF situations, ferrite 
beads on the input (base) lead may help. 
Small capacitors from the input to ground 
may or not work; sometimes they resonate 
with cable inductance to produce a tuned 
circuit, making everything worse. Do lots 
of experimenting. 

This example is by no means the 
definitive way to design a high-per-
formance audio preamp, nor did I come 
up with every possible improvement for 
the circuit. However, it's certainly a long 
way from the single-transistor version, 
and is meant to demonstrate one design 
approach: find out what you can about 
the operating conditions and then change 
the amp's parameters to suit them. 
In the next instalment, besides looking 

at designing for signal-to-noise, I'll take 
the above approach with op amp circuits 
and see if we can't arm-wrestle some bet-
ter performance out of them, too.  • 

Continued from page 22 

nets have been built and tested to establish 
whether the increased capital cost of 
motors in the range of 1 to 125 hp can be 
recovered in operational cost savings over 
times shorter than 21/2 years with opera-
tion at a 50% duty cycle. The results of 
the study were positive using ferrite 
magnets, but the cost of rare earth 
magnets is till too high to make their use 
an economic proposition for this purpose. 

Conclusion 

It will be seen that while improvements in 
magnetic materials have had an effect, re-
cent developments in electrical machines 
have been principally a response to the 
possibilities opened up by improvements 
in power switching devices and power 
converters, together with the capacity to 
tailor the overall drive system charac-
teristics in the microprocessor control 
electronics. Reductions in size and weight 
will result, together with greatly-enhanced 
control characteristics and improved 
overall drive efficiency. 
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NETWORKING 

Connecting computers together is 
becoming a necessity with today's 

technology. 

By Bill Markwick 

WHEN microcomputers first became a 
standard fixture on people's desktops, 
they were largely isolated units, each 
operating from its own software and stor-
ing files on its own disks. This is still the 
case to a great extent; we're all familiar 
with heading down the hall to see if Fred 
has the latest database, or taking the files 
disk into an office that has a compatible 
computer with the printer that you 

Much of this is now old hat 
thanks to networking. Essent-
ially, the technique hooks 
together a number of 
computers and periph-
erals, generally by 
using the available 
serial ports. This 
communications link 
has a number of important 
advantages. First, you can zip files to and 
from different stations; this means that 
programs need only be kept at one master 
location, simplifying everybody's access 
to software. Second, the majority of the 
work of file handling can be done by one 
high-speed computer and hard disk, 
reducing the cost and complexity of the 
individual microcomputers,  or even 
reducing them to the status of a simple, 
inexpensive intelligent terminal. Third, ex-
pensive peripherals such as laser printers 
can be shared by everyone on the net-
work, reducing equipment costs. Finally, 
there are some smaller benefits such as the 
ability to send personal or general memos 
via the screen or screens instead of a 
Niagara of paper. 

Desktop publishing systems are the 

-  'roue' au A nril l0147 

coming thing, not just for publishers but 
for everybody who handles communica-
tions via paper, and that means most of 
us. Networking will be an important part 
of DTP installations, allowing a number 
of users to share complex software and ex-
pensive hardware such as laser printers or 
scanners. 

Software Approaches 
There are two main ways to 
implement networking, hard-

ware and software. A 
popular one, and prob-
ably the most economi-

cal, is the software 
lapproach. With this 
\ system, one main 
IBM computer 
or compatible 
becomes the 
le server, con-

nected as the hub of a 
wheel with up to eight other com-

puters as the spokes. An operator can 
load ' agrams, work on them and send 
files to any other operator. The terminals 
need only be simple PCs or compatibles, 
or even simple terminals. The main com-
puter is usually an AT or compatible with 
a hard disk; the extra speed and power is 
required for serving the other computers. 
LANlink is such a system. It's available 

from Software Link, 250 Cochrane Drive. 
Suite 12, Markham, Ontario L3R 6B7, 
(416) 477-5480. We've had the LANlink 
network working for review, and one of 
the most impressive features is that it 
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Networking 

reduces all the necessary hardware down 
to a single 3-conductor cable. The transfer 
rate was 115,200 bits per second, with 
data compression giving an effective rate 
of up to twice as fast. This was fine for 
most applications, though a little more 
speed would have been good for fullscreen 
scrolling of textfile pages. The newer ver-
sions of the link can handle graphics, 
unlike the earlier versions which were 
restricted to ASCII. 

The LANlink installation can be ex-
panded quite a bit by adding Software 
Link's MultiLink. This is another soft-
ware system, and it's used to reconfigure 
the memory of a PC or AT into a number 
of partitions. Each partition is like a com-
puter on its own, except that it shares the 
CPU and other common gadgetry. It's 
then possible to have some partitions 
communicating with other computers 
while others run various programs. It's 
true multi-tasking; for instance, a spelling 
checker in one partition can go merrily 
along with the checking while the operator 
uses another partition to communicate 
with a distant computer via a modem and 
a telephone line, plus having LANlink 
working through another partition. This 
32 

is a great advantage over simpler 
multitasking software which simply 
freezes the programs in the background as 
it attends to the operator's immediate 
needs. By using both MultiLink and 
LAIN/link, you get the equivalent of a 
midicomputer installation at a great sav-
ing in dollars. Software Link also supplies 
suitable terminals; these look like a 
monitor with a keyboard, and cost con-
siderably less than an IBM PC. All file 
handling and storage is done by the main 
computer. 

All you need is personal computers 
with serial ports. Since the CPU on the 
main unit is shared for multitasking, the 
computer's operating speed will be divid-
ed by the number of programs you have 
running at once; three programs drop the 
speed per program to one-third and so 
forth. For this reason, an AT or other 
high-speed compatible is preferred for the 
main unit. We reviewed the two software 
systems in the October, 1986 issue. 

AppleTalk 
Apple has long been a leader in desktop 
publishing, largely because the Macintosh 
was a computer well-suited to the task and 

their laser printer was one of the first to 
provide near-typeset quality print. In 
order to reduce the cost of a large installa-
tion, they also provide the AppleTalk net-
work. It allows computers to share peri-
pherals and files within a work area of ap-
proximately 1,000 feet. It can also link to 
other networks. 

A single AppleTalk network connects 
up tp 32 devices, with the computers and 
peripherals configured in any combina-
tion. Personal computer users can share 
peripherals such as file servers or printers. 
Even larger networks can be installed by 
bridging together two or more AppleTalk 
networks. 
Manufacturers are making products for 

connecting Apple computers with IBM 
PCs, and interface to the Ethernet local 
network, a Unix file server and others. 
To facilitate the sharing of information 

in groups, Apple has introduced the Ap-
pleShare file server meant to work with a 
Macintosh Plus. They also have announc-
ed a print spooler, the LaserShare, which 
simplifies multiple accesses to their Laser-
Writer printer. It offloads the printing 
queue to a server, freeing individual 
workstations for other tasks. 



Networking 

The AppleTalk system also uses 
simplified cabling; only a shielded two-
conductor wire is needed. To avoid "colli-
sions", the connected devices follow a 
special hardware/software routine to be 
sure that only device uses the line at one 
time. Waiting devices will keep testing the 
line until it is free. Transfer rate is 
230kbits per second. 

For more information, contact Apple 
dealers,  or Apple Canada at (416) 
444-2531. 

Pure Data 
Pure Data is a Canadian company that's a 
leader in networking technology. Their 
Arcnet Local Area Network for the IBM 
PC or compatibles is now available with 
fibre optics instead of coaxial or cable 
twisted pairs. This has the advantage of 
very high data rate capability and is im-
pervious to electromagnetic interference. 
In addition, it offers the best security 
since the signal cannot be tapped off from 
a fibre optic cable. Distances between sta-
tions can be lkm or more without a 
repeater station. 
The Arcnet LAN uses Pure Data's in-

terface cards; this hardware approach 
means that the user does not have to con-
figure the machine each time it is powered 
up (usually by means of the Batch files 
that are used with software systems). As 
of a year ago, the Arcnet system ac-
counted for 27 percent of the LAN sys-
tems installed for microcomputers. 

Pure Data also supply a terminal, the 
Lanmark Network Workstation. It fea-
tures a built-in Arcnet interface, two 
megabytes of no-wait-state memory (with 
the memory above 640k adhering to the 
Lotus/Intel EMS standard) and has a 
wide range of display options, including 
IBM's EGA specification. It's about half 
the cubic volume of a regular PC. The 
Lanmark is a 16-bit, 8MHz AT-compa-
tible machine. 
For further information, contact Pure 

Data Ltd., 860 Denison St., Markham, 
Ontario L3R 4H1, (416) 475-3370. 

More Arcnet 
The token-passing network is another 
method of sharing the networking among 
multiple users, as opposed to the collision-
avoidance system. The 'token', or code, 
lets everyone on the network know that 
the line is in use; it's passed on to the next 
user after a certain length of time, depen-
ding on how the system's architecture is 
designed. 

Standard Microsystems makes PCB 
cards for both the IBM-type computers 
and the S100 types. Up to 255 computers 
can access the Arcnet token ring. The  The D-Link System local area network connects up to 255 IBM-type computers. 
r,npt_i ink is a self-contained unit that 

The Lanmark workstation from Pure Data is an alternative to using a full 
computer as a terminal. 
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THE TWO MAIN considerations in con. 
structing or selecting an antenna are the 
space available to you and the frequencies 
you are interested in. Generally, the lower 
the frequency (and the longer the wave-
length) the greater the space you will re-
quire. If space is the main limiting factor, 
the ground plane, inverted V and loop 
antennae are the ones to look at. Those 
with plenty of outdoor area can play 
around with the long wire antenna and its 
variations, the beveridge and inverted L 
antennae. 

1 

111 

111 

III A typical long wire installation is il-
lustrated in Fig. 1. The actual height and 

length depend entirely on our 111 circum-
stances. A piece of 50 mm by 100 mm post 
is painted and bolted to a fence post or IIother support, as far from your receiver 
installation as you can reasonably manage 
it. A pulley, obtainable at almost any 

I
hardware store, is fixed to the top and a 
loop of good quality hemp rope threaded 
through it, before erection. IAn egg or strain insulator is attached to 
one end of the antenna which is also tied. 
The other end of the antenna is erected Illnear the receiver installation. An insulator 
is r. 'so attached at this end and the lead-in 
taken down from it to the receiver in-IIstallation. The antenna is then supported 
from this end by tying it off to a chimney, 
as illustrated, or to a screw-eye in the Illfacia-board of the house. Having one end 
of the antenna higher than the other is of 
little consequence; it'll still work. 

Ifed through a ventilator opening or over a it clears the house guttering and may be 

window sill - whatever is convenient. 
Avoid running it for any distance clamped 

The lead-in should be taken in such that 

1111111111111 .1111 .111111 iiiiiiiii 

71.5 

Long Wire Antenna 
A long wire antenna is, as its name sug-
gests, a long wire strung from your 'rig' to 
a conveniently located post or something 
similar. The length of the long wire should 
be one wavelength or more of the lowest 
frequency of interest. The appropriate 
formula is: 

metres (length) = 
f(MHz) 

n enna 

A variety of antenna designs for 
catching those elusive signal& 

By Arthur Cushen 

to a wall or parallel to metal guttering, 
pipes or wiring. The more direct, the bet-
ter. 
Once your long wire is up you're ready 

to go! The end of the lead-in can simply 
be attached directly to the antenna ter-
minal of your receiver or it can be con-
nected to your receiver via an antenna 
tuner. Antenna tuning is merely a way of 
varying the reactance of the tuner to op-
timize for the particular frequency you 
want to receive. 

Inverted L Antenna 
The inverted L antenna (Fig. 2) is a form 
of long wire that is bent at 90 degrees 

INSULATOR 

LONG WIRE-

LEAD IN 

about half way along its length. The for-
mula for calculating the total length of 
wire you need is: 
metres =  71.5  x (1.1 to 1.3) 

f(MHz) 

The advantage of the inverted L antenna 
over the long wire is that it is simpler to 
tune requiring only a single variable 
capacitor. 

Beveridge Antenna 
For those fortunate enough to live in areas 
with little space limitation, another form 
of long wire antenna, the beveridge, has 
proved to be efficient especially on 
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Radio Antennas 

INSULATOR 

HALYARD 

INSULATOR 

1 
HALYARD 

FEED POINT 

- 

nE DOWN 

Fig. 2 Inverted L antenna, 

tuner is necessary. 
Good signals will be picked up by this 

antenna right down to 2 MHz, but at these 
low frequencies, there's no substitute for 
size and different antennae, designed to 
operate in these regions, usually provide 
better performance. 
Construction is quite simple. Again a 4 

or 6 m length of 50 x 100 mm post is 
erected against a suitable support - shown 
here as the side of a house. A fence or 
garage is just as good. 
If you can attach a length of aluminum 

pipe to a chimney mount or to your house 
gable - well and good. Just get the centre 
up as high as you reasonably can. 
Each leg of the inverted V should be 6 

metres long. The legs can be shorter 

Fig. 3 Inverted V antenna. 

mediumwave. 
Like the long wire this antenna is stret-

ched horizontally, but is grounded at its 
end. Length is not critical, but direction 
is. The greater the length of the antenna, 
the more defined is the area of reception. 
Thus its erection should be based on com-
pass bearings; the antenna should be 
pointed towards the part of the world 
from which the signal of interest is receiv-
ed. 
The beveridge antenna need not be high 

above the ground but it should be held in 
place by several short poles up to 5 metres 
high. Grounding the antenna at the far 
end relies very much on experimentation 
to improve reception. 

Inverted V Antenna 
A wideband inverted V style of antenna is 
illustrated in Fig. 3. This works extremely 
well across the range from about 5 MHz 
up to 30 MHz and uses ordinary TV rib-
bon for a feedline. However, an antenna 
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-whatever you can fit, but the perfor-
mance at low frequencies suffers. 
The TV ribbon is connected where the 

opposite legs of the antenna join at the 
apex. Support the ribbon with standard 
screw-in TV ribbon insulator standoffs. 
Each leg should be individually tension-

ed with the rope strainers as indicated. 
Large screw-eyes, obtainable from most 
hardware stores, screwed into the sup-
ports as illustrated serve as excellent an-
chor points and allow the rope to be 
tightened using an appropriate slip knot (a 
round turn and two half-hitches is ex-
cellent). 

Ground Plane Antenna 
The ground plane antenna was originally 
designed as a high frequency transmitting 
antenna, but makes a fine receiving anten-
na and covers a wide frequency range. 
Response from 13 to 49 metres has been 
found better than with a long wire. Below 

49 metres performance falls off but the 
antenna  compensates by almost 
eliminating TV interference on 60 metres. 
It is also a useful shortwave aerial for 

the listener who has little room available, 
because it can be placed on the roof of a 
house without extensive guy wires running 
everywhere. The vertical portion used is 
3/4 or 1-inch square aluminum tubing; 5 
metres long is light and strong. The length 
is determined as being equivalent to 
quarter of the wavelength of 19 metres (5 
metres approximates 1/4 wavelength  = 
15.2 MHz). 

Ground radials are copper wire 5 
metres long, at right angles to each other 
at the base of the antenna. They do not 
have to be horizontal, in fact it seems 
preferable that they be up to 45 degrees 
down from horizontal, that is 135 degrees 
from the vertical. 
TV ribbon provides a matched lead-in 

for the antenna, one side linking the ver-
tical to the antenna jack on the receiver, 
the other side linking the four radials to 
the ground of the receiver. By having the 
receiver grounded, performance is im-
proved and noise level reduced. However 
some sets may work better without the 
connection to ground. Breaking strain 
nylon is used to support the vertical, 
rather than affect the balance and perfor-
mance of the antenna. 
This antenna has produced some good 

catches already. Signals have been heard 
on 13 and 16 metre bands which were in-
audible with a 35 metre long wire. 

Tuned Loop Antenna 
This antenna typically consists of a 
number of turns of insulated wire on a 
former about 0.75 metres in diameter. It 
can be tuned with a single parallel 
capacitor. Its particular advantages are 
easy construction and its portability. This 
aerial is highly directional so it should be 
mounted vertically with the edge of the 
loop pointed towards the station of in-
terest. 

Generally 
Long wire antennae including inverted Ls 
and beveridges are generally more suitable 
for mediumwave reception. Those best 
suited to shortwave are the ground plane, 
tuned loop and dipole (which we haven't 
mentioned here). 

In constructing an aerial, rules of 
thumb are to have it as high as possible 
and clear of any obstructions such as 
power lines. The wire between the two in-
sulators can be copper or insulated; lead 
in should be covered wire. Most impor-
tantly, make sure the aerial touches no 
metal objects. One further precaution is 
to fit a lightning arrestor which short cir-
cuits any unwelcome current.  MI 
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The Scanning Tunneling 
Microscope 

IBM Research's new microscope technique is 
sophisticated enough to show individual atoms. 

sion  
IBM  Research Divi , New York 

SCANNING tunneling microscopy is a 
powerful new technique for making im-
ages of surfaces in such detail that in-
dividual atoms can be seen. The technique 
was invented by Gerd K. Binnig and 
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Heinrich Rohrer at the IBM Research 
Laboratory in Zurich, Switzerland, in 
1981. In 1986, they were awarded the 
Nobel Prize in physics for this and follow-
ing work. 
The instrument on which the technique 

is based,  the Scanning Tunneling 
Microscope (STM), can accurately depict 
a "landscape" only 100 angstroms 
square, where the hills are individual 
atoms as they actually exist on the surface. 
An angstrom is one ten-millionth of a 
millimetre, or about 4 billionths of an 

inch; a typical atom is about 3 angstroms 
in diameter. 

The instrument had to be made so 
precise that it is calibrated in increments 
smaller than the diameter of a single 
atom. Through further development, 
researchers at IBM have produced images 
that simultaneously show both surface 
atoms and the electron bonds that hold 
them together and permit chemical reac-
tions. In 1985, IBM researchers at IBM 
miniaturized the STM to handheld size 
and simplified its basic mechanism to 
allow its use in a wider variety of scientific 
investigations. 



t. 

Fig. I. Silicon surface atoms magneied millions of times. The image is computer-generated from 
data produced by a Scanning Tunneling Microscope, invented by IBM scientists in Zurich, 
Switzerland. 

Fig. 2. Heinrich Rohrer and Gerd K. Binnig of the IBM Zurich Research Laboratory adjust the 
sample in the chamber of an early STM. It was for this and subsequent work that the two 
physicists were awarded the Nobel Prize in physics in 1986. 

IBM has shared the techniques of scan-
ning tunneling microscopy to encourage 
its use and further development by scien-
tists at many research institutions. Cur-
rently, STMs are being used or are being 
built by some 50 research groups in 
universities and industrial laboratories 
throughout the world in a broad range of 
physical, chemical, biological and 
technical studies. The knowledge that 
STM can provide is expected to be impor-
tant in developing the process for future 
integrated circuits and high-density 
storage. 

How It Works 
The STM makes uses of a phenomenon 
called electron tunneling, which involves 

the passage, or "tunneling" of electrons 
between two materials; the rapid move-
ment of the electrons causes them to spill 
out slightly beyond the surface of the 
material. If two surfaces are brought into 
contact so that their electrons overlap and 
a voltage is then applied, the electrons will 
move between the materials. 
The microscope uses a metal probe tip 

which ends in a single atom. The amount 
of current that flows between the tip and 
the surface rises and falls dramatically as 
the tip is brought closer or farther from 
the surface being investigated. As the tip 
is moved, or scanned, across the surface, 
the current would peak as an atom 
"looms" up from the surface and would 
drop as a valley falls between atoms. 

Tunneling Microscope 

Rather than have the current rise or 
fall, the STM tip moves up and down so 
that the current remains constant. This 
fluctuation is directly proportional to the 
invisible atomic landscape, which is trac-
ed, line by line, by the tip's movements. 
When processed by a computer, the lines 
are transformed into a three-dimensional 
map of the surface. 

Construction 
The STM's tip is formed by a gaseous 
deposition process in which a single atom 
can be placed on the apex of pyramid 
of tungsten atoms. This monoatomic tip 
should give the ultimate lateral resolution 
inasmuch as the spatial limitation of the 
tunneling current can be associated with 
the electronic structure above "one" 
single atom. 
To move the tip accurately over an area 

on the atomic level, piezoelectric elements 
are mounted with stainless-steel cubes in 
an arrangement like a checkerboard; bias-
ing the elements produces the desired X-Y 
movement. This unit is then mounted on-
to the microscope via several other 
piezoelectric elements, giving control of 
motion in any direction. The resulting 
structure has a practical scanning limit of 
3000 by 3000 square angstroms. 
Freedom from external vibrations is ob-

tained by making the construction com-
pact and rigid, with internal resonance 
frequencies as high as possible. It is also 
mounted on a soft spring system which at-
tenuates acoustic waves propagating in 
the springs. 

Surface Discoveries 
With the Scanning Tunneling Microscope, 
scientists have obtained previously unseen 
images of gold, silicon, nickel, and carbon 
atoms. Some of the STM pictures revealed 
flaws and contaminants in the atomic sur-
face structure. Others showed the basic 
structure of semiconducting or metallic 
surfaces. Such detailed views of 3-D 
atomic landscapes will significantly alter 
today's understanding of surface physics 
and chemistry and will affect fields as 
varied as metallurgy, the study of 
magnetism, semiconductor technology 
and biology. 
Before the invention of the STM, scien-

tists had been puzzled about the exact sur-
face structure of silicon, the basic material 
of computer chips. These scientists had 
proposed conflicting surface models for 
many years. When the STM was first used 
to "map" the surface, it eliminated most 
of the proposed models and the issue was 
settled, IBM scientists say. 

(Additional material on the construction 
of the STM was excerpted from the IBM 
Journal of Research and Development, 
Vol. 30, No. 5.)  111 
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BABANI BOOK OFFER 

BP53: PRACTICAL ELECTRONICS CALCULATIONS AND 
FORMULAE  $11.80 
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  $7.00 
People living in apartments who would like to improve short-
wave listening can benefit from these instructions on op-
timising the indoor aerial 

IIP147: AN INTRODUCTION TO 6502 MACHINE 
CODE  $10.00 
The popular 6102 microprocessor is used in many home com-
puters; this is a guide to beginning assembly language. 

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 
manufacturers handbook 

81.225: A PRACTICAL INTRODUCTION TO 
DIGITAL ICs  $7.00 
This book deals mainly with TTL type chips such as the 7400 
series. Simple projects and a complete practical construction 
of a Logic Test Circuit Set are included as well as details for a 
more complicated Digital Counter Timer project. 

BP130: MICRO INTERFACING CIRUITS - 
BOOK 1  $9.00 
Aimed at those who have some previous knowledge of elec-
tronics, but not necessarily an extensive one, the basis of the 
book is to help the individual understand the principles of in-
terfacing circuits to microprocessor equipment. 

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 Plugs, Loudspeakers, and Lighting. All the infor-
mation has been considerably sub-divided for quick and easy 
reference. 

e 
COMPUTERS 

ZempuT,.._ 

r-
IUTERS   

Imported from England and exclusively 
available in Canada from Moorshead 

Publications. 
BP131: MICRO INTERFACING CIRCUITS - 
BOOK 2  $9.00 
Intended to carry on from Book 1, this book deals with prac-
tical applications beyond the parallel and serial interface. 
"Real world" interfacing such as sound and speech 
generators, temperature and optical sensors, and motor con-
trols are discussed using practical circuit descriptions. 

BP111' AUDIO  $14.00 
This one is ideal for readers who want to really get into 
sound. A wide range of material is covered from analysis of 
the sound wave, mechanisms of hearing, room acoustics, 
microphones and loudspeakers, amplifiers, and magnetic 
disc recording. 

BP141: LINEAR IC EQUIVALENTS AND PIN CONNECTIONS 
ADRIAN MICHAELS  $23.80 
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, Intersil, Philips, 
ADC, AMD, SGS, Teledyne, and many other European, 
American, and Japanese brands. 

BP156: AN INTRODUCTION TO QL MACHINE CODE 
$10.00 

The powerful Sinclair QL microcomputer has some outstand-
ing capabilities in terms of its internal 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. 

B M: SECOND BOOK OF CMOS IC PROJECTS  $7.80 
This book carries on from its predecessor and provides a f ur-
ther selection of useful circuits, 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  $7.80 
Several fascinating applications with complete electronic 
and practical details on the simple, and inexpensive con-
struction of Heterodyne Metal Locators. 

ELECTRONIC THEORY 
Further Practical Electronics Calculations 

and Formulae  $5.00 
This book covers many aspects of electronics where a 
knowledge and familiarity of the appropriate formulae is 
essential for a fuller understanding of the subject An essen-
tial addition to the library of all those interested in elec-
tronics be they amateur, professional or student. 
ELEMENTS OF ELECTRONICS — AN ON•GOING SERIES 
FA. WILSON, C.G.I.A., C.Eng., 
1P62:  BOOK  1. The  Simple  Electronic  Circuit 

and Components Is « 
: BOOK 2.iptleAlli purc o ut o f p p 

S . 5 
.  .Ife rniu.condu gor 

Technology  $14.00 
BP77: BOOK 4. Microprocessing Systems 

And Circuits 
IIP89: BOOK S. Communication  $11.80 
The aim of this series of books can be stated quite simply - 
it is to provide an inexpensive introduction to modern elec-
tronics so that the reader well start on the right road by 
thoroughly understanding the fundamental principles involv-
ed 

S11.80 

Although written especially tor readers with no more 
than ordinary arithmetical skills, the use of mathematics is 
not avoided, and all the mathematics required is taught as 
the reader progresses 

Each book is a complete treatise of a panic ular branch 
of the sublet t and therefore, can be used on its own with one 
proviso, that the later books do not duplicate material from 
their predecessors thus a working knowledge of the sublects 
covered by the earlier books is assumed 

BOOK 1 This book contains all the fundamental theory 
necessary to lead to a full understanding of the simple eles• 
Omit circuit and its 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 electrictlY 
utilities 

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

BOOK 4 A complete description of the internal work. 
rigs of microprocessor 

BOOK 5 A book covering the whole communication 
scene 

PROJECTS 
11P411: ELECTRONIC PROJECTS FOR BEGINNERS  $7.813 
E.G. RAYER, T.En1.(CEI1, Assoc.IERE 
Another book written by the very experienced author — Mr 
F G Rayer — and in 9 the newcomer to electronics, will find 
a wide range of easily made projects Also, there are a con-
siderable number of actual component and wiring layouts, to 
aid the beginner 

Furthermore, a number of projects have been arranged 
so that they can be constructed without any need for solder-
ing and, thus, avoid the need for a soldering iron 

Also, many of the later projects can be built along the 
lines as those in the 'No Soldering' section so this may con-
siderably increase the scope of projects which the newcomer 
can build and use 

111.37: SO PROJECTS USING RELAYS, 
SCR's & TRIACS  $7.80 
F.G.RAYER, T.Eng.(CEI),Assoc.IERE 
Relays, silicon controlled rectifiers (SCR's) and brdirec tional 
triodes (TRIACs) have a wide range of applications in elec-
tronic, today This book gives tried and practical working cir-
cuits which should present the minimum of difficulty for the 
enthusiast to construct In most of the circuits there is a wide 
latitude in component values and types, allowing easy 
modification of circuits or ready adaptation of them to in-
dividual need, 

BP221: 28 TESTED TRANSISTOR PROJECTS  • _.11t 
R.TORRENS  n it» 
Mr  Richard Torrens is a  well  e piedr'electronics 
development engineer égt  a  e . developed, built 
and tested the m  n  teresting circuits includ ed 
in this bo  t t mselves can be split down into 

locks, which are shown separated by boxes 
e el cult for ease of description, and also to enable any 
reader who wishes to combine boxes from different projects 
to realise ideas of his own 

81,71: ELECTRONIC HOUSEHOLD PROJECTS  $7.00 
R. A. PENFOLD 
Some of the most useful and popular electronic construction 
projects are those that can be used in or around the home. 
The circuits 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 bunk IN auned ',milady at the ell' t eleeihusiast 
who wishes to expertment with nAddlt elill  1,111M1d-
t ions have been gis en sc  t W ier ian fully understand 
hOth till- t if o toil, ,Y11,10  1 OW easily see how inmodify 
them tor  toe,. dependIng on personal re. 
Wirer  914 are radio control systems considered 
but r t t ra red, visible light and ultrasonic systems a, are 
the titi- iii I rigor IC, and Pulse position modulation in 

BP90: AUDIO PROJECTS  $7.80 
F.G. RAYER 
Covers in detail the construction of a wide range of audio 
protect, The text has been divided Into preamplifiers and 
mixer,. power amplifier,. tone c ontro!, and mat, hing and 
mesr ellancious protect, 

BP 174: MORE ADVANCED ELECTRONIC MUSIC 
PROJECTS  $19.95 
Complementing Book BP74, "Electronic Music Projects", 
8P174 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. 

8174: ELECTRONIC MUSIC PROJECTS  $10.00 
LA. PENFOLD 
Although one ut the more recent branches or amateur elec-
tronics. electronic music has now become extremely popular 
and there are many projects which fall into this category The 
purpose of this book is to provide the constructor with a 
number of practical circuits for the less complex items of 
electronic music equipment including such things as a Fuzz 
Box, Waa-Vraa Pedal, Sustain Unit, Reviiirberation and 
Phaser.Units Tremelo Generator etc 

8P44: IC SSS PROJECTS  $10.00 
EA. PARR, 11.Sc.,C.Ens., M.I.E.E. 
Every so of ten a device appears that is so useiul that one 
wonders how life went on befo.e without it The 551 timer,, 
such a device Included in this book are Basic and General 
Circuits, Motor Car and Model Railway Circuits. Alarms and 
Noise Makers as well as a section on the 55b. 558 and 559 
timers 

8P82: ELECTRONIC PROJECTS USING SOLAR CELLS  .$7.80 
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. 
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BABANI BOOKS 
B M: POPULAR ELECTRONIC PROJECTS  $10.00 
LA. PENFOLD 
Includes a collection of the most popular types of circuits 
and projects which, we feel sure, will provide a number of 
designs to interest most electronics constructors. The pro-
jects selected cover a very wide range and are divided into 
four basic types: Radio Projects, Audio Projects, Household 
Projects and Test Equipment. 

P94: ELECTRONIC PROJECTS FOR CARS AND BOATS 
LA. PENFOLD  $7.80 
Projects, fifteen in all, which use a 12V supply are the basis 
of this book. Included are projects on Windscreen Wiper 
Control, Courtesy Light Delay, Battery Monitor, Cassette 
Power Supply, Lights Timer, Vehicle Immobiliser, Gas and 
Smoke Alarm, Depth Warning and Shaver Inverter. 

1P95: MODEL RAILWAY PROJECTS  $7.80 
Electronic projects for model railways are fairly recent ano 
have made possible an amazing degree of realism. The pro-
jects covered include controllers, signals and sound effects: 
striboard layouts are provided for each project. 

5P93: ELECTRONIC TIMER PROJECTS  $7.80 
F.G. RAYER 
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 in-
dividually. 

8P113: 30 Solderiess Breadboard Project.-Book 2 
R.A. Penf old  49.00 
A companion to BP107. Describes a variety of projects that 
can be built on plug-in breadboards using CMOS logic IC's. 
Each project contains a schematic, parts list and operational 
notes. 

BP104: Electronic Science Projects 
Owen Bishop  $9.00 
Contains 12 electronic projects with a strong scientific 
flavour. Includes Simple 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  $7.801 
R.A. PENFOLD 
We have all built circuits from magazines and books only to 
find that they did not work correctly, or at all, when first swit-
ched on. The aim of this book is to help the reader overcome 
just these problems by indicating how and where to start 
looking for many of the common faults that can occur when 
building up projects 

B M: DIGITAL IC PROJECTS  $7.80 
E.G. RAYER, T.Eng.(CEI),Astoc.IERE 
This book contains both simple and more advanced projects 
and it is hoped that these will be found of help to the reader 
developing a knowledge of the workings of digital circuits. 
To help the newcomer to the hobby the author has included 
a number 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. An ideal book for both 
beginner and more advanced enthusiast alike. 

1P67: COUNTER DRIVER AND NUMERAL DISPLAY 
PROJECTS $11.843 
E.G. RAVER, T.Eng.(CEIL Assoc. IEEE   
Numeral indicating devices have come very much to t 
forefront in recent years and will, undoubte , 
ing applications in all sorts of equi  t  h  ay 

01 
integrated circuits, it is ell : i e  d display 
numerically the  II» s tamed from a great range 
of, t i 

o many applications and projects using 
various types of numeral displays, popular counter and 
driver IC's etc are considered 

BP99: MINI—MATRIX BOARD PROJECTS  à 7.60 
LA. PENFOLD 
Twenty useful projects which can all be built on a 24 x 10 
hole matrix board with copper strips Includes Doorbuzzer, 
tow-voltage Alarm. Am Radio, Signal Generator, Projector 
Timer, Guitar Headphone Amp, Transistor Checker and 
more 

OP103: MULTI-CIRCUIT BOARD PROJECTS  $7.80 
RA. /ENFOLD 
This book allows the reader to build 21 fairly simple elec-
tronic projects, all of which may be constructed on the same 
printed circuit board. Wherever possible, the same com-
ponents have been used in each design so that with a 
relatively small number of components and hence low cost, 
d is possible to make any one of the projects or by re-using 
the components and P.0 B all of the projects 

BP107: 30 SOLDERLESS BREADBOARD PROJECTS — 
BOOK 1  $9.00 
RA. PENFOLD 
A "Solderless Breadboard" is simply a special board on 
which electronic circuits can be built and tested. The com-
ponents used are just plugged in and unplugged as desired. 
The 30 projects featured M this book have been specially 
designed to be built on a "Verobloc" breadboard. Wherever 
possible the components used are common to several pro-
jects, hence with only a modest number of reasonably inex-
pensive components it is possible to build, in turn, every pro-
ject shown 

BP106: MODERN OP-AMP PROJECTS  $7.80 
RA. PENFOLD 
Features a wide range of constructional projects which make 
use of op-amps including low-noise, low distortion, ultra-high 
input impedance, high slew-rate and high output current 
types. 

CIRCUITS 
How to Design Electronic Projects 
BP127  $9.00 
Although information on standard circuit blocks is available, 
there is less information on combing these circuit parts 
together. This title does just that. Practical examples are used 
and each is analysed to show what each does and how to ap-
ply this to other designs. 

Audio Amplifier Construction 
BP122  $2.25 
A wide circuits is given, from low noise microphone and tape 
head preamps to a 100W MOSFET type. There is also the cir-
cuit for 12V bridge amp giving 18W. Circuit board or strip-
board layout are included. Most of the circuits are well 
within the capabilities for even those with limited ex-
perience. 

B M: POPULAR ELECTRONIC CIRCUITS — 
BOOK 1  $11.80 
R.A. PENFOLD • ek t 
Another book by the very popular uot  0, Penf old, 
who has designed and  I  a  n ber of various 
circuits. These ar  er the following general 
headings,  ado Circuits. Test Gear Circuits, 
Mu  s1r ircuits, Household Project Circuits and 
Misr I neous Circuits. 

8098: POPULAR ELECTRONIC CIRCUITS, BOOK 2  99.00 
R.A. PENFOLD 
70 plus circuits based on modern components aimed at those 
with some experience. 

Electronic Circuits for the Computer Control of Robots $12.00 
The main stumbling block for most would-be robot builders 
is the electronics to interface the computer to the motors, 
and the sensors which provide feedback from the robot to 
the computer. The purpose of this book O to explain and pro-
vide some relatively simple electronic circuits which bridge 
the gap. 

BP»: SO (FU) HELD EFFECT TRANSISTOR 
PROJECTS 
E.G. RAYER, T.Eng.(CEI),Assoc.IERE 
Field effect transistors la 10, find application in a wide 
variety of circuits The projects described here include radio 
frequency amplifiers and converters, test equipment and 
receiver aids, tuners, receivers, mixers and tone controls, as 
well as various miscellaneous devices which are useful in the 
home. 

This book contains something of particular interest for 
every class of enthusiast — short wave listener, radio 
amateur, experimenter or audio devotee 

$7.00 

8P162: COUNTING ON QL ABACUS  $10.00 
This book is designed to introduce the beginner to the use 
of spreadsheets in general and Abacus on the Sinclair QL 
in particular. It assumes no previous experience in com-
puting or spreadsheets. Practical examples show the 
calculations for domestic, small business and technical ap-
plications. 

11P87: SIMPLE LLD. CIRCUITS  $5.40 
RN. SOAR 
Since it first appeared in 1977, Mr R N Soar's book has prov-
ed very popular The author has developed a further range of 
circuits and these are included in Book 2 Projects include a 
Transistor Tester, Various Voltage Regulators, Testers and so 
on 

BP118: HOW TO USE OP AMPS  811.80 
E.A. PARR 
A designer's guide covering several op amps, serving as a 
source book of circuits and a reference book for design 
calculations  The approach has been made as non-
mathematical as possible. 

8095: SINGLE IC PROJECTS  %MO 
R.A.PENFOLD 
There is now a vast range of ICs available to the amateur 
market, the majority of which are not necessarily designed 
for use in a single application and can of fer unlimited 
possibilities. All the projects contained M 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 in most 
cases the IC is the only active device used. 

223: SO PROJECTS USING IC CA3130  
R.A.PENFOLD 
In this book, the author has designed and developed a 
number of interesting and useful projects which are divided 
into five general categories: I — Audio Projects II — R.F. 
Projects Ill — Test Equipment IV — Household Projects V 
— Miscellaneous Projects. 

BP117: PRACTICAL ELECTRONIC BUILDING BLOCKS 
BOOK 1  $7.80 
Virtually any electronic circuit will be found to consist of a 
number of distinct stages when analysed Some circuits in-
evitably have unusual stages using specialised circuitry, but 
in most cases circuits are built up from building blocks of 
standard types. 

This book is designed to aid electronics enthusiasts who 
like to experiment with circuits and produce their own pro-
jects rather than simply follow published project designs. 

The circuits for a number of useful building blocks are 
included in this book Where relevant, details of how to 
change the parameters of each circuit are given so that they 
can easily be modified to suit individual requirements. 

BP102: THE 6809 COMPANION  $7.80 
Written for machine language programmers who want to ex-
pand their knowledge of microprocessors. Outlines history, 
architecture, addressing modes. and the instruction set of the 
6809 microprocessor. The book also covers such topics as 
converting programs from the 6800, program style, and 
specifics of 6809 hardware and software availability. 

8P118: PRACTICAL ELECTRONIC BUILDING BLOCKS • 
Book 2 
R.A. PENFOLD  $7.60 
This sequel to BP117 is written to help the reader create and 
experiment with his own circuits by combining standard type 
circuit building blocks. Circuits concerned with generating 
signals were covered in Book 1, this one deals with process-
ing signals. Amplifiers and filters account for most of the 
book but comparators, Schmitt triggers and other circuits are 
tovered. 

BP83: VMOS PROJECTS  $7.80 
RA. PENFOLD 
Although modern bipolar power transistors give excellent 
results in a wide range of applications, they are not without 
their drawbacks or limitations. This book will primarily be 
concerned with VMOS power FETs although power 
MOSFE Ts will be dealt with in the chapter on audio circuits. 
A number of varied and interesting projects are covered 
under the main headings of:  Audio Circuits, Sound 
Generator Circuits, DC Control Circuits and Signal Control 
Circuits 

RADIO AND 
COMMUNICATIONS 

8P222: SOLID STATE SHORT WAVE RECEIvEgtwi 
BEGINNERS 
RA. PENFOLD  oi $7.80 

In this book, R A Pe nd eolCip es r wave receiver and developed 
seivlie éral modern  re  circuits that 
w evel of performance, despite the fact 
th at  only relatively few and inexpensive com-
ponenl s 

BP117: AN INTRODUCTION TO COMPUTER $7.80 
COMMUNICATIONS.   
Connecting up an ordinary home computer to the 
telephone system via a modem opens up a new world of 
possibilities: talking to other computers, databases, net-
works, radio links. etc. An explanation of basic principles 
and practicalities in simple terms. 

A TV-DXers Handbook  $18.00 
This book will be a practical guide for the beginner and a 
source of reference for the established TV-DXing enthusiast. 
The possibilities and problems of receiving television signals 
over long distances and resolving of such pictures with the 
minimum of distortion is discussed. Also included are many 
units and devices which have been designed by experienced 
enthusiasts. 

BP91: AN INTRODUCTION TO RADIO DXing  $7.80 
This book is divided into two main sections one to amateur 
band reception, the other to broadcast bands Advice is given 
to suitable equipment and techniques. A number of related 
constructional projects are described. 

BP105: AERIAL PROJECTS  1740 
RA. PENFOLD 
The subject of aerials is vast but in this book the author has 
considered practical designs including active, loop and fer-
rite aerials, which give good performances and are 
reasonably simple and inexpensive to build. The complex 
theory and math of aerial design are avoided. 
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OTHER PUBLISHERS 
PI1121: HARDWARE INTERFACING WITH THE TRS-80 
1.IJFEENBECK (19113)  $19.45 
I RS.80 Model I and Model III  ̂ irs now have a book to 
help them understand 3 O l e err personal computer, 
to mondor  a'-' .11, 1  0  . • Interfaces between the 
computer al S UIre  — industrial environment ( ontarn, 
14 hands-on  , .iiment, using BASIC 

TA81370: A MASTER HANDBOOK OF IC CIRCUITS  621.95 
A circuit for every occasion You."'  Ill the circuits you're 
looking for in this 53/ ' -•he 932 circuits are 
broken down - 0 0 O e  ... runctrons and in six 
categories. It'. 9 _  ....inucopia of ideas, projects, and 
designs that yi  ..an build now. 

TA11544: ELECTRONIC PROJECTS FOR 
PHOTOGRAPHERS  $21.95 
this hook gives you needed tips on  . principles of elec-
tronics and building techni.",,,,g lei Is how to set up a 
work area, and M I , '  U V ...As of practical ac-
cessories for yc. S 0‘.80  or darkroom with this 
helpful guide 

5822361: INTRODUCING THE APPLE 
MACINTOSh  $20.95 
A wealth of information on hardware, software etc for the 
Mac Included are such topics as making your desktop more 
efficient, improving your productivity with the Mac. getting 
the most from your mouse, how the (r80() microprocessor 
works and much, much more 

PI1131: ZAP! POW! BOOM! 
ARCADE GAMES FOR THE VIC 20 
T. HARTNELL11 M. RAMSHAW (1983)  $17.45 
Move through the maze eating dots with MAZE MAN Sail 
through space zapping the ASTROIDS Outshoot the fastest 
draw in town GUNFIGHT Owners of the VIC 20 can now 
play these games — and more — simply by following the 
programs outlined in this handy guide 

HANDBOOK OF MICROPROCESSOR APPLICATIONS 
TAB No. 1203  $16.45 
Highly recommended reading 6-- ,iiiiiise who are Interested rn 
nurcroprocessors as a .•-• A U % :complishing a specific 
task The awls— MO '̀ .,...y.duat microprocessors, 
the 1802 ano 5  ....3 now they can be put louse in real 
world appIrcc ...is 

MICROPROCESSOR INTERFACING HANDBOOK: AID & 
DIA 
TAB No. 1271  $16.45 
A useful handbook for compurr,-„,,' rç 'sled in using their 
machine in linear aoriI:.  v v.., discussed include 
voltage ref erencc e  data conversion. analogue 
switching and mut .,..g and more 

PH180: 1984 CANADIAN BUSINESS GUIDE TO MICRO. 
COMPUTERS 
K. DORRICOTT  $11.95 

Written by the managing director of Deloitte. Haskins & 
Sells, a Canadian partnership of public accountants and 
other professional advisors to management, this book is one 
of the most complete comprehensive guides to microcom-
puters available  Starting with a general overview of 
microcomputers and their business appIrcations. the author 
helps you assess your computer needs, compares and 
evaluates computer systems and application packages, and 
gives you tips on "doing it right" A must for anyone thinking 
of purchasing a microcomputer for business 

HOW TO BUILD YOUR OWN WORKING MICROCOM-
PUTER 
TAB No. 1200  516.45 

building your An excellent reference or 
ow i_D n nucrocompute  .iardware and software 
are developed as ne (7) ...iy practical circuits 

PI1217: BASIC COMPUTER PROGRAMMING FOR KIDS 
P. CASSIDY & J. CLOSE  $16,45 
Fully illustrated with Ph" aç is and drawings. this book 
teaches the rende' " (D U  computer, and computing 
and gentiv  inathematics and the bask 
theory,  t,,X) . work Written in an easy, conversa-
tional tc 

P1151: PASCAL FOR THE APPLE 
'AIN MacCALLUM  $34,20 
A step-by-step introduction to Pascal for Apple II and Apple 
II Plus users The package of text and software diskette pro-
vides reader, with worthwhile and interesting programs 
which can be run immdiately and the results studied In. 
dudes over 200 exercises with full solutions Book!Disk 
Package 

PI152: APPLE GRAPHICS GAMES 
PAU I COLLETTA  $40.95 
Contains 10 arcade-style games written especially for Apple 
It, including Spider. Piano. Pairs and Poker, as well as educa-
tion, math, and designing games BookiDisk Package 

PI157: START WITH BASIC FOR THE COMMODORE VIC 20 
D. MONRO  833.45 
this book/cassette package shows the reade, how easy it 
really is to create programs using the full capacity of the 
machine Includes helpful ekerc ses and step-by-step instruc-
tions to put the full power of the VIC 20 at the user's finger. 
tips BoolvCassette Package 

5821822: ENHANCING YOUR APPLE'. II — VOLUME 1 
D. LANCASTER  $25.50 
Who but Mother Nature or Don Lancaster could successfully 
enhance an Apple? YOU can, with help from Volume 1 in 
Don's newest series for Sams Among other things. you'll 
learn (1) to mix text. LORES. and HIRES together anywhere 
on the screen in any combination 121 how to make a new-wire 
modification that will open up whole new worlds of f-D 
graphics and other special effects. plus (31 a fast and easy 
way lotear apart and understand somebody else's machine 
language program Other goodie, abound' 

P11106: PROGRAMMING TIPS AND TECHNIQUES FOR THE 
APPLE 11 
J. CAMPBELL (1983)  $23.45 
An advanced exploration of the intricacies of structure, pro-
gramming Further develops the skills necessark to solve pro-
gramming problems. Special chapter on sound and graphics 
which discusses both high and low resolution graphs s for th 
Apple It 

H8131: THE BEGINNER'S GUIDE TO BUYING A PERSONAL 
COMPUTER  $6.45 
Written for the potentially interested computer buyer. in 
non-technical language, this affordable book explains the 
terminology of personal computers, the problem, and 
variables to be discussed and discovered while making that 
initial buying decision The book does not make recommen-
dations, but does present a great deal of information about 
the range of hardware avaialble from the largest personal 
computing manufacturers Readers discover the meaning 
and impact of screen displays, tape cassette storage and disk 
storage, graphics and resolution, and much more Com-
parison charts clearly define standard and optional features 
of all the current mass market personal computers 

HOW TO PROFIT FROM YOUR PERSONAL COMPUTER: 
PROFESSIONAL, BUSINESS, AND HOME APPLICATIONS 
LEWIS 
H801  $18.95 
Describes the uses of personal computers in common 
business applications, such as accounting managing, inven-
tory, sorting mailing lists, and many other, The discussion in-
cludes terms, notations. and techniques commonly used by 
programmer's. A full glossary of terms. 

AN INTRODUCTION TO MICROPROCESSORS 
EXPERIMENTS IN DIGITAL TECHNOLOGY 
H807  $18.95 
SMITH 
A "learn by doing - guide 101 4 useof integrated circuits pro-
vides a foundation for the underlying hardware actions of 
programming statements Emphasis Is placed on how digital 
circuitry compares with analog circuitry Begins with the 
simplest gates and timers, then introduces the fundamental 
parts of ICs, detailing the benefits and pitf alls of major IC 
families, and continues with coverage of the ultimate in in-
tegrated complexity  the microprocessor 

118107: GRAPHICS COOKBOOK FOR THE APPLE 
WADSWORTH 
118107  $15.95 
Learn how to use your Apple II to -paint" shapes, obrects, 
and letters in low-resolution graphics 11w author provides a 
library  of  microcomputer  graphics  including  such 
multicoloured illustration, as robots and flying saucers, 
trees. sailboats, and colourf iii picture backgrounds Contains 
complete annotated Applesoft BASI Gprograms to draw all 
the pictures described in the book as well as suggestions for 
improving programming techniques 

SARGON: A COMPUTER CHESS PROGRAM 
SPRACIILEN 
11812  $27.50 
-I must rate this chess program an excellent buy for anyone 
who loses the game  K ilobaucl 

Here,, the computer chess program that won first place 
in the first chess tournament at the 1978 West Coast Com-
puter Faire It is written in Z.80 assembly language, using the 
TDI  macro assembler  It comes complete with block 
diagram and sample printouts 

BASIC COMPUTER PROGRAMS FOR BUSINESS: 
STERNBERG (Vol. 11 
H1113  $21.50 
A must for small businesses utilizing micros as well as for en-
trepreneurs, volume provide, a wealth of practical business 
applications Each program is documented with a description 
of its functions and operation a listing in BASIC a symbol 
table sample data, and one or more samples 

AUDIO AND VIDEO INTERFERENCE CURES 
KAHANER 
111121  $8.95 
A practical work about interf"ait -e causes and cures that af-
fect TV, radio. hifi. CB a"  ayrces Provides all the in-
formatron needed t"  .erference Schematic wiring 
diagrams of Idle- .epes of receivers and transmitters 
are include  „,'  supplies simple filter diagrams to 
eliminate r  /di TV interference caused by noisy home 
appliances.  ..-on lights motors. etc 

PI1107: APPLE LOGO PRIMER 
G. BITTER & N. WATSON (1983)  $19.95 
A pictorial starter book that will make LOCO easy for 
anyone Includes easy to follow examples and reference 
tables Also included n a workshop outline for teacher% and 
leaders who want to train others 

5B22047: 26 BASIC PROGRAMS FOR YOUR 
MICRO  $17.45 
Features  26 previously unpublished,  simple-to-complez 
games you can run on almost any brand of microcomputer as 
long as you have enough RAM on board Most take between 
500 and 5000 bytes, with the highest taking 13K. Conversion 
charts that let you key them into your Radio Shack, IRS-b, 
Apple It, Timex/Sinclair 1000 (Z)(81). Spectrum, Atari, or PET 
are included Also features notes on program techniques and 
structures 
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This Month 
in 

Survey Of AT Compatibles 
A sampling of what's available out there in the 
AT compatible market. 

Reviews 
Two desktop publishing software reviews: Ready 
Set Go and Page Maker, both for the Mac. Marble 
Madness; amazing, amuzing, and for the Amiga. 
Finally, PCUNIX. You guessed it, Unix for the PC. 

Multingual Word Star 
Accessing the alternate language characters on an 
Epson printer using WS. 

Imprint 
More Amiga treats. Using the Polaroid Palette 
and software to obtain quality screen shots. 

1111111111111111111111111111111111111111 

Il l i t  t I f t-I 

For Advertising and Subscriptions 
Call (416) 445-5600 

Electronics  Today  Order Form 

Subscriptions: 

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

SPECIAL PUBLICATIONS 
ITEM  OTY  AMOUNT 

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

BOOKSHELF — Order Form 

Code 
(e.g. BP12) 

Title 
(Short-form is O.K.) 

Price 

SOFTWARE — Order Form 

Sub Total S   
Tax (Ontario Residents) S.   

Postage $1.00   
Total Enclosed S   

Orders from the Bookshelf are tax exempt. Please add $1.00 for postage. 
Remember to put your name and address on reverse side. See over for 
mailing details. Specials and Software add 7% PST. 

Back Issues: $4.00 each; Ontario residents add 7% sales tax. 
Please circle issued desired. 
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Moorshead Publications, Electronics Today 
$9.75 each plus 7°/e P.S.T. 
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The Electronics Today 
Horseblanket/Magazine Binder 

One day one of Toronto's Finest parked his horse at 
the firehall next door to us, making him fair game for 
yet another in our series of great, unforgettable, stupid 
binder ads. 

Our binders are covered in sturdy vinyl, and use spring 
rods to hold a year's worth magazines without cutting 
or punching, allowing them to open flat for reading or 
photocopying. 

They're available from us for $9.75, which includes 
postage and handling. Ontario residents please add 
7% provincial sales tax. 

We would also like to point out that (a) Toronto 
policemen generally use cars, and (b) because the 
binders are magazine-sized, they work as blankets 
only if the horse is under 36 inches long. 

Send to: Binders, Moorshead Publications, 1300 Don 
Mills Road, North York, Toronto, Ontario M3B 3M8. 

Make payment payable to Moorshead Publications 

BE SURE OF YOUR ISSUE EACH 
MONTH. SUBSCRIBE TODAY. Moorshead Publications 

1300 Don Mills Rd., Don Mills, Toronto, Ont. M3B 3M8 

MERCHANDISE ORDER D Please fill out form overleaf 

SUBSCRIPTIONS:  E NEW SUBSCRIPTION Cl RENEWAL 

Electronics Today 
C2, One year (12 issues) $22.95  Two years (24 issues) $37.95 

Computing Now! 
One year (12 issues) $22.95  Two years (24 isues) $37.95 

Computers in Education 
D One year (10 issues) $25.00 Ili Two years (20 Issues) $45.00 

Outside Canada (US Dollars) 
For U.S. please add $3.00 per year D other countries add $5 per year 

NAME  ._. 

ADDRESS 

TOWN/CITY   PROVINCE/STATE 

CODE    DATE    

POSTAL CODE 

(7 Cheque enclosed DO NOT send cash 

C Mastercard Account No. 

Visa Account No.    

Ci American Express Account No   

Expiry Date   

Signature   
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Continued from page 33 Networking 

Proteon's Intelligent Multi-Station Wire Centre offers advanced network 
management. 

The Arcnet products from Standard Microsystems. 

provides an interface between equipment 
with a programmable RS-232 port and an 
Arcnet local area network. 

Standard is represented in Canada by 
Haltronics Limited, with outlets in most 
provinces, or contact their head office at 
1085 North Service Road East, Oakville, 
Ontario L6H 1A6, (416) 844-2121. 

Paranet 
A simple network for IBM-type and 
Wang-type computers is the Paranet. It 
lets you transfer data between two com-
puters through their parallel ports, saving 
you the cost of serial port cards. Data can 
be transferred between the two at about 
200 kilobaud. It's an inexpensive ap-
proach to data exchange, backing up slave 
hard drives with one master, accessing a 
large database, changing disk formats and 
so on. $150 from Comtek Datasystems 
Ltd., Suite 701, 280 Albert St., Ottawa, 
Ontario, (613) 236-1487. 

D-Link 
Basonje Systems announces the availabili-
ty of D-Link, another IBM-compatible 
network. The D-Link is a half-size PCB 
card with a Novell Netware emulator, 

making it compatible with the IBM PC 
network, Token Ring Network, and other 
multi-user applications written for use 
with PC-DOS or MS-DOS. It can link up 
to 255 workstations to a distance of 4,000 
feet, transferring data at one megabit per 
second on twisted-pair cables. It uses the 
collision-avoidance protocol. Contact 
Basonje Systems, 138 Huron St., Toron-
to, Ontario M5T 2B2, (416) 598-7992. 

Hewlett-Packard 
HP makes a comprehensive line of net-
working equipment for large, wide-area 
networks. Entire large companies with 
widely spaced locations can be connected 
together using the X.25 system. Most 
types of computer equipment can access 
the network, including IBM-types, the 
Vax, IBM mainframes and various types 
of HP computers. 

HP has introduced a number of net-
working solutions for various needs, in-
cluding sales/service, manufacturing, of-
fice facilities, etc., integrating them all 
through the X.25 standard. For further 
information on their local and wide area 
network systems, contact Hewlett-Pack-
ard Canada Ltd., 6877 Goreway Drive, 

Mississauga, Ont. L4V  1M8,  (416) 
678-9430. 

Proteon 
The ProNet-4 from Proteon is a four 
megabit per second LAN that's fully com-
patible with IBM's token-ring network. It 
runs on the IBM cabling system, fibre op-
tics, twisted pair cables and other media. 
Interfaces are available for PC/AT types, 
Multibus and VMEbus computers, and 
Digital's Unibus. It supports popular pro-
tocols such as the Novell Advanced Net-
ware. They can be contacted at Proteon, 
Inc., Two Technology Drive, West-
borough, MA 01581, (617) 898-2800. 

Pon . 
Access 
Protocol 

N aim 
Binding 
Protocol 

Routing 
Table 
Maintenance 
Protocol 

AppleTalk 

Protocol 

AppleTalk 
Transac lion 
Protocol 

Datagram 
Delivery 
Protocol 

AppleTalk 
Link 
Access 
Protocol 

Physical 
Layer 

The protocol of the AppleTalk network. 
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8088 Programming: EXE and COM files 

I KNOW you toss and turn at night, try-
ing to grasp the difference between COM 
and EXE files in MS-DOS. Your troubles 
are over. Here it is, all at once: 

COM flies are: very compact when 
assembled, limited to one segment (64K) 
in size, load at location 0100 of the code 
segment and are not worried about such 
complications as setting up the registers 
for entry and exit (DOS takes care of 
this). 

EXE files are: large when assembled 
(minimum size 640 bytes), able to grow to 
any size by using segments, load at loca-
tion 0000 and are fussy about having 
precise entry and exit instructions. 

In addition, different sections of the 
EXE program can be written in separate 
parts and then linked together into one by 
the LINK part of the assembler. There 
you are, Mr. Editor. That will be $500, 
please, in cash. 

What? Another three pages to go? 
Spoilsport. 

A Sample COM 
First, a COM file is nothing more than a 
string of 8088 instructions that are loaded 
into location 0100 of the CS (code seg-
ment) and executed until the CPU hits an 
INT 20 exit instruction. You saw stuff like 
this in previous chapters when short pro-
grams were concocted using DEBUG. 

However, DEBUG takes care of 
loading and exiting instructions; all you 
have to do is enter the bytes and you're 
off. If you decide to write in assembly 
language, by writing a word processor file 
with the extension .ASM, you have to tell 
the assembler (ASM or MASM or similar) 
a few things about what a COM file really 
is. I know, the assembler should figure 
this out for itself, but it doesn't know 
what sort of file you want to end up with; 
you'll do this yourself later with LINK 
and EXE2BIN. 
So here is a sample COM file that prints 

a period on the screen. If you want to test 
the whole procedure outlined here, you'll 
need a word processor, MASM.EXE, 
LINK.EXE and EXE2BIN.EXE. Your 
word processor should generate pure 
ASCII without the high bits set or 
anything. I use WordStar in the non-
document mode, and the assembler is put 
in a RAMdisk to speed it up, which is why 
the programs in the listings come from the 
C: drive. 

There are some mysterious labels which 
seem to have nothing to do with printing a 
dot. In fact, they don't. They're instruc-
tions to the assembler, cluing it in to the 
fact that the code is a COM file and will 
live entirely in the CS segment. The first 
two lines and the last two are required by 
Electronics Today April 1987 

PRODNAM SEGMENT 

ASSUME CS PROGNAM 

MOV AI 2H 
MOV DL,2EH 
INT 21H 
INT 20H 

PROGNAM ENDS 

Fig. 1. The structure required by the 
assembler for a COM file. 

the Microsoft ASM or MASM syntax. If 
you use some other assembler, you'll have 
to follow their instructions. 

That's it for writing COM assembler 
files. Put PROGNAM (not "Program") 
SEGMENT and the ASSUME statement 
at the beginning,  the two ending 
statements at the end, and your code in 
between. 

When DOS sees the COM extension 
(which we'll add in a moment), it takes 
care of (a) loading at location 0100 in the 
code segment, (b)running the program 
and putting any code that's PUSHed into 
the stack at the top of the CS segment, 
and (c) putting everything in order for an 
exit to the prompt when it comes across 
the INT 20 instruction. 

list of the bytes used, type "DOT.LST" 
for the next line; otherwise NUL.LST 
means you don't get one. Type another 
Return for NUL.CRF because we aren't 
cross-referencing, and away it goes. 

If you didn't make any typing 
booboos, you'll see the rewarding zero-
error message. Type DIR and there's your 
object file. 
An object file is sort of in-between. It's 

the 8088 instructions converted to hex 
bytes, but also contains some information 
the assembler needs for the next step. If 
you want, haul it into DEBUG and type D 
to see your eight-byte program starting at 
location 0123, embedded in a bunch of 
notes for the assembler. 
Now, type LINK DOT as in Fig. 3. This 

will convert the object file to an EXE file, 
along with an unnerving error message 
which isn't really an error message. The 
assembler wants an EXE file to have a seg-
ment reserved for the stack, and we didn't 
do that because DOS puts the stack at the 
top of the code segment in COM files. 
This throws an error message that means 
nothing. So, why do we go through this 
convolution when all we want is to direct-
ly make a COM file? Because the guys 
who write assemblers don't care. 
Type DIR and you'll see the addition of 

DOT.EXE. If you don't, you've made a 
typo somewhere. Could we run this EXE 
file? Yes, we could, and it would write a 

B>c:masm dot 
The Microsoft MACRO Assembler 
Version 2.04 (C)Copyright Microsoft 1982 

Object filename 
L;ource listing 
Cross reference 

Warning Severe 
Errors  Errors 
0  0 

B>dir dot.* 

[DOT.OBJ]: 
[NUL.LST]: 
[NUL.CRF]: 

Volume in drive B has no label 
Directory of  B:\ 

DOT 
DOT 

B> 

OBJ  49  1-01-80  12:25a 
ASM  128  1-01-80  12:11a 
2 File(s)  73728 bytes free 

Fig. 2. Assembling the ASM file into Object code. 

Now to start the process of turning our 
DOT.ASM word processor file into a 
COM. Fig. 2 shows the procedure. After 
loading, MASM will wait after "Object 
filename" to see if you agree with the 
default name of the file it's going to make 
(DOT.OBJ). Type a Return for "yes". If 
you want a copy of your .ASM file with a 

period to the screen, but (a) it's 640 bytes 
long, and (b) it will hang the system on ex-
iting because on an EXE file, DOS expects 
the registers to be put back neatly the way 
you found them, and our file just jumps 
out the back door, leaving a mess behind. 
To let DOS do the required housekeep-

ing, our last step is to pare down the EXE 
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B>c:link dot 

Microsoft Object Linker V1.10 
(C) Copyright 1981 by Microsoft Inc. 

Sun File [DOT.EXE]: 
List File [NUL.MAP]: 
Libraries [.LIB]: 
Warning: No STACK segment 

There was 1 error detected. 

B>dir dot.* 

Volume in drive B has no label 
Directory of  B:\ 

DOT 
DOT 
DOT 

B> 

OBJ  49  1-01-80  12:25a 
EXE  640  1-01-80  12:26a 
ASM  128  1-01-80  12:11a 
3 File(s)  72704 bytes free 

Fig. 3. Linking the Object code into an EXE file. 

B>c:exe2b1n dot dot.com 

B>dir dot.* 

Volume in drive B bas no label 
Directory of  B:\ 

DOT 
DOT 
DOT 
DOT 

B>dot 

B> 

OBJ  49  1-01-80  12:25a 
EXE  640  1-01-80  12:26a 
COM  8  1-01-80  12:28a 
ASM  128  1-01-80  12:11a 
4 File(s)  71680 bytes free 

Fig. 4. The final step: converting the EXE to COM format. 

into a COM. Fig. 4 shows this. The final 
filename, DOT.COM, has to be typed in 
manually in the command line; otherwise 
you'll have to use the REN command to 
rename it. Honestly, you have to tell these 
assemblers everything. 
Type DIR to confirm the existence of 

DOT.COM, and then run it. Your reward 
is a dot and a clean return to the prompt. 
Hot stuff. 
Now you can delete the unwanted EXE 

and OBJ files. A batch file will let you go 
through the whole rigamarole and auto-
matically delete things as you go. It 
doesn't matter if the COM file doesn't 
work because you'll have to rewrite all the 
files anyway. But don't kill the .ASM file. 
You never know when you'll want it. 
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The Fearsome EXE 
As mentioned, you can't exceed one seg-
ment (64K) in size with a COM file. All 
stack manipulation and subroutine calls 
must occur within the code segment. Well, 
actually, you could get a COM file to step 
outside the bounds and roam around 
other segments by setting the various seg-
ment registers to the appropriate values, 
but it seems pointless to do this when DOS 
is ready and willing to do it for you. 
All you have to do is give the assembler 

a page of instructions telling the simple-
minded thing where to put stuff. The code 
goes in the code segment, the stack goes in 
the stack segment, and so on. No, I don't 
know why it's so dumb either, but you 
have to keep telling it things that are ob-

vious. That's why you'll find an "H" 
after numbers that are supposed to be 
hex; the assembler's default is decimal, 
and besides, it gets confused between hex 
numbers and register labels - if you enter 
the hex number AD, for instance, the as-
sembler may tell you that there's no such 
register. Typing ADH makes it happy 
again. 

In Fig. 5 is the standard form of an 
EXE file. They all look like this, and the 
assembler's syntax requires the instruc-
tions to be in exactly the format shown. 
All you can change safely is the spacing 
and indentation; it doesn't care about 
that. 

Let's do a basic unravel of the 
necessary statements to make an EXE file 
get along with DOS. 
First, we put the EQU statements right 

after the title and remarks. Some pro-
grammers use memory-jogging EQUs 
such as DOSCALL instead of INT 21. I 
know, it's easier to type INT 21, but it 
makes readability better, and six months 
from now you won't remember beans 
about how your file works. 

Next we tell the assembler where to 
assign the stack segment. The DB 
("Define Byte") and DUP part prints the 
word "STACK" (plus three spaces) 20 
times in the stack segment (whose address 
is determined by DOS). This makes it easy 
to find the stack when you're using 
DEBUG to troubleshoot. 
The DATAREA part tells the idiot pro-

gram that data goes in the data segment. 
This is where you might put long strings of 
text or bunches of graphics data or 
similar. 
PROGNAM SEGMENT tells the nerd 

in charge that code goes in the code seg-
ment (the ASSUME statement) and that 
the MAIN PROCedure can be expected to 
make FAR calls and returns to and from 
other segments. The next bit of code 
pushes the original values in the registers 
onto the stack as the program loads so 
DOS can restore them on the exit. 
Finally, you get to insert your program, 

and that's it, folks. Any subroutines you 
care to insert follow on, and then the last 
two lines begin the exit routine. 
Segments, as pointed out in a previous 

article, can be anywhere and any size from 
a minimum of 16 bytes to a maximum of 
64K each. They can even overlap each 
other; DOS takes care of assigning 
suitable addresses for them so everything 
works. 

Make an EXE 
We're running out of space and can't even 
begin to describe the finer points of 
writing an EXE, which is why the other 
guys take whole books to do it. However, 
we can make our DOT.ASM into a 



Advances in Infrared 
Astronomy 

Looking at the universe despite obstacles to infrared light.  

By Martin Redfern, Science Unit BBC External Services. 

Preparing the Infrared Astronomical Satellite (IRAS) for launch at Vandenberg, the United 
States Air Force base in California. 
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TAKE narrow beam of sunlight, pass it 
through a glass prism, as Sir Isaac Newton 
once did, and you produce a rainbow 
spectrum of the different colours or 
wavelengths. Yet there are far more 
aspects of this action than are immediately 
apparent. 

Take a thermometer and hold it in 
the dark, just past the red end of the spec-
trum, and it registers heat. Heat, or in-
frared radiation, fills the gap in the spec-
trum between visible light and radio 
waves. It is, furthermore, a very large gap. 
Visible light spans wavelengths from 
about 0.3 to 1.0 um. Infrared occupies the 
much wider band from 1.0 to 1000 um. 

As far as infrared astronmy is con-
cerned, however, there are certain dif-
ficulties. Only a small fraction of the heat 
rays of a star penetrate all the way 
through the atmosphere to ground level. 
Most are absorbed by water vapour on the 
way down. Also, anything that is not at 
absolute zero, itself radiates in the in-
frared. This includes the structures of 
telescopes and even the sky. This being so, 
some clever tricks are needed to build a 
good infrared telescope. 

Astronomers in the United Kingdom 
needed such an instrument a decade ago 
and the country's Science and Engineering 
Research Council (SERC) made some 
funds available. This resulted in the for-
mation of the United Kingdom Infrared 
Telescope (UKIRT).  For the money 
available, the astronomers, led by the 
Royal Observatory at Edinburgh,  in 
Scotland, could have built a fairly stand-
ard  conventional telescope,  yet they 
wanted the biggest and best infrared 
telescope in the world, and to obtain it 
they had to take some risks. 

Primary Mirror 
Instead of building the main mirror of the 
telescope out of a very thick - and conse-

47 



Advances in Infrared Astrprromy 

quently very heavy - block of glass they 
pioneered thin mirror technology. The 
great curved primary mirror of UKIRT is 
3.8 m in diameter. 

In many telescopes of this size, the 
mirror would weigh as much as 16 tonnes. 
In the case of UKIRT it weighs only six 
tonnes and was constructed for about one 
sixth of the price of a conventional mir-
ror. This type of construction required 
special mountings which would allow the 
glass to bend very slightly, so the perfect 
curvature of the mirror was only achieved 
once it was hung in the telescope. 

The telescope's structure is also very 
light. There is none of the heavy metal-
work surrounding the top that is usually 
found in an optical telescope as this would 
itself radiate heat and spoil the images. 
Though the construction is novel, the 
design for an infrared telescope is very 
similar to that of an optical one. However 
in the case of UKIRT, the big primary 
mirror is coated with gold rather than 
aluminium to give a surface that reflects 
infrared with the greatest efficiency. 

Having kept radiation from the tele-
scope itself to a minimum, there is then 
the problem of the sky. Even at night this 
is often a million times brighter in infrared 
wavelengths than the stars. 

Professor Jim Ring of Imperial Col-
lege, London, describes studying stars in 
the sky as being like trying to see "a spot 
of luminous paint in a blast furnace". 

This is overcome by the secondary 
mirror at the top of the telescope wob-
bling or chopping to and fro about three 
times a second, so that it is alternately 
viewing the star, the sky and the star 
again. By comparing the two this way, the 
tiny signal from the star can be picked 

Secondary Mirror 
That chopping secondary mirror reflects 
the heat of the star down through a hole in 
the main mirror to detectors beneath. In-
stead of having just one detector, there is 
a third mirror which can direct the radia-
tion to one of four detectors so the 
astronomers do not need to waste time 
changing their instruments to make dif-
ferent observations. 

It is also useful if the atmospheric 
conditions change and the astronomers 
can no longer continue with their original 
set of observations. 

Two types of detector are used; one is 
essentially like a thermometer the other, 
more like a radio receiver. At present 
there is just a single sensor in each, so to 
build up a picture of an object requires 
many separate observations. But resear-
chers at Edinburgh University hope soon 
to have a detector consisting of 3000 
separate elements, which will be able to 
make infrared images of the sky. 
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Until then, most of the observations 
are of infrared spectra in which the in-
frared intensity is measured at a range of 
different wavelenghts, producing a cha-
racteristic "heat profile" of the object be-
ing studied. 

It would be impossible to carry out 
good infrared astronomy from a telescope 
in Britain. A high, dry, mountain site is 
needed and the best sites are on oceanic 
islands where the air flow is smooth and 
where a mountain stands out above the 
clouds. The best site of all is Mauna Kea, 
the highest point on Hawaii, 4300 m 
above the Pacific. It is in the ratified at-
mosphere there that the British astro-
nomers go to use UKIRT. 

They do not all have to visit Hawaii, 
however. There is now a remote control 
system via statellite telephone links te 
researchers at any British university and 
this is part of the Starlink computer net-
work. One astronomer at the University 
of Kent in southeast England, was even 
able to make observations using UKIRT 
from his home by means of a home com-
puter connected by telephone to his 
university computer and then via Starlink 
to Hawaii. In this way, night time obser-
vations in Hawaii can be made from Bri-
tain during normal office hours, thanks to 
the ten hour time difference. 

High Mountain 
But even the high mountain site of Hawaii 
is not ideal. Best of all is space itself. In 
1983 Britain, the United States of 
America and the Netherlands launched a 
satellite that was to revolutionise infrared 
astronomy, the Infrared Astronomy 
Satellite (IRAS). It contained a fairly 
small, 60 cm infrared telescope built in the 
United States and placed aboard a Dutch 
satellite. Britain was responsible for 
ground control, which was carried out 
from the Rutherford-Appleton Labora-
tory near Oxford where, each day as 
IRAS passed over head, enough data was 
relayed back to fill a large encylopaedia. 

From space, there were some major 
advantages. There was no problem from 
water vapour and the sky was completely 
cold. It was also possible to cool the 
telescope itself so that it did not produce 
an infrared glow. This was done using a 
tank of 700 litres of liquid helium, slowly 
boiling away and keeping the detectors 
just two degrees above absolute zero. 

It was the capacity of this thermos 
flask of helium that set the lifetime of 
IRAS. Though the planned life was 200 
days, the satellite in fact continued 
operating for 300 days in 1983. It was 
1000 times more sensitive than any 
telescope on Earth, a difference com-
parable to the difference between 
Galileo's first telescope and the best now 

available. 
It was not possible at once to analyse 

all the data returned. Dr. Peter Clegg, an 
infrared astronomer from Queen Mary 
College, London, described it as being 
like standing under a waterfall of data. It 
was only possible therefore to sample a lit-
tle at a time. 

Through expert use of the computer, 
however, some very exciting results did 
emerge in those first days. IRAS spotted 
new comets; rings of dust around the solar 
system, gas clouds where stars were being 
born; some stars that might have planets 
forming around them; wispy clouds of 
dust throughout the galaxy and thousands 
of other galaxies shining brightly in the in-
frared. 

Full Data 
The full complement of IRAS data has 
now been published in a catalogue of the 
infrared sky and new finds are still emerg-
ing from it. 

IRAS's main task was to survey the 
sky and it did this twice over. It was rather 
similar to a wide angle lens on a camera 
which was unable to see phenomena in 
fine detail. The astronomers now need a 
telephoto lens to probe the most exciting, 
mysterious objects in much greater detail. 
The European Space Agency is planning 
just such a mission. Called the Infrared 
Space Observatory (ISO), its launch is 
planned for 1992. 

But long before that, big telescopes 
on Earth such as UKIRT have been able 
to follow up IRAS finds in great detail. In 
particular, UKIRT has been probing the 
details of the birth of stars. These form 
out of vast clouds of gas and dust and that 
makes the process invisible at optical 
wavelengths. The dust particles are larger 
than the wavelength of light so it cannot 
shine past them. But infrared waves are 
longer and can penetrate this dust. 

Clouds such as those in the Orion 
nebula are in some way shocked, perhaps 
as they pass through the spiral arms of our 
galaxy. That moves the particles in the 
clouds closer together and gravity begins 
to take over. As they collapse, the proto-
stars begin heating up and eventually, 
nuclear fusion begins as hydrogen burns. 
The heating continues to give tempera-
tures as high as 10 million°. The dramatic 
changes that overtake a new star at this 
point result in instabilities and material is 
lost from the outside, blowing out as a 
wind and clearing the dust from around, 
the star so that it can at last shine in visiblb 
light. 

Star Birth 
In our own galaxy, star birth is occurring 
in relatively small clouds. In some galax-
ies, discovered for the first time by IRAS, 
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it seems to be happening everywhere. No-
one is yet sure exactly what triggers these 
so-called star-burst galaxies, but thou-
sands of them have now been discovered. 

Some appear to be closely associated 
with neighbouring galaxies and the star 
formation could result from collisions of 
entire galaxies. However, in others, there 
is no obvious neighbour and the trigger 
might be a violent outburst from the core 
of the galaxy, perhaps concealing a mas-
sive black hole. 

At longer and longer wavelengths, in-
frared technology becomes more and 
more like radio astronomy. There is still 
one small but significant gap between the 
infrared and radio and that is millimetre 
wave astronomy. A few hundred metres 
down the mountain from UKIRT, a new 
telescope is also nearing completion. It is 
the United Kingdom/Netherlands milli-
metre wave device known as the James 
Clark Maxwell telescope and it has a vast 
dish or mirror 15 m across. 

The technology is between that of 
radio and optical instruments. The sur-
face of a radio dish does not have to be 
highly polished, although that of an op-
tical telescope does. In the case of the 
James Clark Maxwell telescope, the 
primary dish is made up of finely machin-
ed aluminum sections, each supported on 
a framework with three precision motors 
which can keep the sections perfectly 
aligned. 

It should have a surface accuracy fine 
enough to work well at wavelengths as 
short as a third of a millimetre, linking 
radio and infrared astronomy for the first 
time. 

Due to begin operation in 1987, the 
telescope was designed at Cambridge and 
the Rutherford-Appleton Laboratory. It 
will be fabricated in the Netherlands and 
later assembled on Hawaii to be operated 
by sicentists from the Royal Observatory 
in Edinburgh. It should allow astro-
nomers to peer into even darker clouds of 
dust and see cooler objects and perhaps, 
still younger stars.  I 
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New Model 
for IBM XT/Turbo 
(for AT coming soon) 

An advanced 512K Super EP-Rom Toaster 
new model with EP. Rom emulator as your 

powerful development tool. 
New model at the same price. 

Features: 
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• All functions select totally software control. 
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EGA 

Any Software. 
Any Monitor. Any Time. 

Any Software on 
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Any Software on a 
TTL Monochrome Monitor 

Upgrade to EGA without an EGA Monitor 
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THE NEW ERA IN MEMBRANE SWITCHES 

8088 Programming: EXE and COM files 
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Change them in seconds to suit 
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• Wafer thin: 0.100" 

" RFI & EMI Shielded 
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Wire wrapp,direct solder 
or plug in lie.Berg Clincher) 

• Canadian 
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Technicians and Students 

Cat.no.750161 $39.95 
Complete with insert kit 

Over the last twenty years, Membrane swit-
ches have established their presence in all 
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INTRODUCTORY OFFER 

Send cheque or money order with coupon 
Only $29.95 per Cat. no.750161INO COC1 
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52  Circle No. 27 on Reader Service Card 

;STANDARD 8088 TEMPLATE FOR EXE PROGRAMS 
;Add any descriptive notes here 

;put all EQU statements in this area 

;*************************************** 

ST_SEG SEGMENT STACK  ;sets up stack 

DB  20 DUP  ('stack  ') 

ST_SEG ENDS 

;********************************e****** 

DATAREA SEGMENT 

;enter data here 

DATAREA ENDS 

;*************************************** 

;data entered in 
;this section goes 
;in DS 

PROGNAM SEGMENT ;cade entered in 
;here goes to CS 

MAIN PROC FAR 

ASSUME CS:PROGNAM,DS:DATAREA 

START: 

;next part sets the stack for a tidy exit 

PUSH DS 
SUB AX, AX 
PUSH AX 

;saves zid values 

MOV AX, DATAREA  ;sets DS reg. to 
MOV DS,AX 

;your program goes here 
;new data segment 

RET  ;return to DOS 

MAIN END?  ;end of main part 

SUBR1 PROC NEAR  ;defining a subruutine 

;your optional 
SUBR1 ENDP 

subroutine would go here 

PROONAM ENDS 
END START 

;c:ode segment ends 
:all  Whew 

Fig. 5. A template for the basic structure of an EXE assembler file 

workable EXE file as a demonstration of 
using our template. 

First, I started a new file called 
DOT2.ASM  and  entered  the  EXE 
template shown in Fig. 5. Then I put in 
the same code as in DOT.ASM, but 
without the Prognam stuff. Here it is: 

MOV AH,2H 
MOV DL, 2EH 
INT 21 

It goes in place of the line that says 
"your program goes here". Note the lack 
of INT 20 compared to our DOT.ASM; 

this will just make trouble with an EXE 
file's exit routine. Now run MASM DOT2 
to produce the OBJ file and LINK DOT2 
to produce DOT2.EXE. Run it, see a dot 
on the screen and rejoice. To see the seg-
ment registers being manipulated, load 
DOT2 into DEBUG and use the T com-
mand to Trace each step. 
In the limited space available, and per-

sonally I think they should give me an 
issue to myself, I couldn't cover anything 
but the barest bones of the EXE format. 
There's lots more to cover, such as work-
ing with the various segments, linking, 
macros, etc., but then I have an excuse to 
come back. Watch the typos and enjoy. • 
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For Your Information Continued from page 7 

High Power Laser 

by David P. Dempster 

Microwave radiation power levels 
were boosted more than 250,000 
percent in a free-electron laser 
amplifier developed by a team of 
researchers from the Lawrence 
Berkeley  Laboratory  and  the 
Lawrence  Livermore  National 
Laboratory. 

A joint effort led by LBI. ac-
celerator  theorist  Andrew  M. 
Sessler and the LLNL laser ex-
perimentalist Donald Prosnitz sent 
a microwave signal through the 
unique laser amplifier and raised 
the signal's power from 30,000 
watts to more than 80 million 
watts. The amplified signal was 
measured  by  three  different 
methods to be certain of its im-
mense power output. 
"This is the first operation of a 

free-electron laser as a high-gain 
microwave  amplifier,"  says 
Sessler. "Experiments at the Naval 
Research  Laboratory  achieved 
similar high power microwaves, 
but they required an additional 
magnetic field that cannot be used 
for shorter wavelength radiation. 
Other experiments in microwave 
amplification saw power gains of 
only a few percent." 
A free-electron laser amplifier is 

a device that can transfer energy 

from a beam of electrons travelling 
at near light speed (186,000 miles 
per second) to a beam of elec-
tromagnetic radiation, such  as 
microwaves or visible light. The 
added energy increases the intensi-
ty of the electromagnetic beam. 
The advantage of a free-electron 

laser is its efficiency in converting 
electrical energy into laser light 
and its ability to be tuned over a 
wide range of wavelengths. The 
LBL-LLNI. approach offers ' the 
additional benefit of being able to 
produce high-powered pulses of 
laser light. 

Microwaves from a free-
electron laser might drastically 
reduce the length and power re-
quirements of linear accelerators, 
and could also help confine the 
fuel in certain types of magnetic 
fusion reactors. 

Most significant to the resear-
chers, however, is their expectation 
that the demonstration of their 
high-gain free-electron microwave 
amplifier will lead to success at 
shorter wave lengths along the 
electromagnetic spectrum,  in-
cluding  infrared,  visible  and 
ultraviolet  light,  where  the 
amplifier could be used for many 
laser applications. 
Sessler and Prosnitz conducted 

their experiments at Livermore, 
using LLNI.'s 5 million electron 
volt Experimental Test Accelerator 

as their source of fast-moving elec-
trons. The amplified microwave 
had a wavelength of 8.67 milli-
metres, a frequency of 34.6 billion 
cycles per second. Energy was ex-
tracted from the electrons at an ef-
ficiency of about five percent, 
which is higher than any extraction 
efficiency rate previously reported. 

A 10-foot-long array of dipole 
magnets with alternating north and 
south poles, called a "wiggler", is 
the key to transferring the energy 
from the electron beam to the 
microwave signal in the tests by 
Sessler and Prosnitz. Free elec-
trons (those not attached to any 
atom) are forced to oscillate back 
and forth when they pass through 
the wiggler. This regular change of 
motion causes the electrons to emit 
light that is characteristic of the 
oscillation. 

If an electron beam is accom-
panied by electromagnetic radia-
tion with a wavelength that exactly 
matches the electron's oscillatory 
motion, the electrons give up some 
of their energy to the electro-
magnetic radiation. The energy 
transfer makes the radiation more 
intense and, at the same time, 
slows the speeding electrons slight-
ly. 
In their tests the scientists found 

that amplification occurred mainly 
in the first seven feet of the wig-
gler. This is because the electron 

r Value Priced Oscilloscopes 
20 MHz DUAL TRACE 
OUR MOST POPULAR SCOPE! 
Features built-in component tester ideal 
for troubleshooting solid state circuits and 
components with no circuit power; 80 x 
100 mm high luminence CRT; TV sync 
measurement for vertical and horizontal 
circuitry. Sensitivity lmV/div. 
Dimensions: 6.4 x11.5 x14". 
MODEL NO. 33330 $595. 
15 MHz PORTABLE 
Dual trace, rechargeable battery 
or AC operation, 3.5" CRT, TV 
video sync filter, sensitivity 
2mV/div., carry handle. 
MODEL NO. 0S615S  IOZV 

35 MHz DUAL TRACE 
Features fast sweep time, high brightness 
80 x 100 mm CRT display, stable display of 
Ch.A and Ch.B waveforms, single trace 
viewing, sensitivity 1mV/div. 
MODEL NO. 0S635 

• 

$849. 

50 MH7 also available. Please add $15 for shipping and handling. 
Order by phone or mail. Credit card, money order, cert. cheque or C.O.D. 
Ontario residents add 7% P.S.T. 

KB ELECTRONICS 
355 Iroquois Shore Road, Oakville, Ontario L6H 11V13 

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

oscillations drift from their precise 
synchronization  with  the  laser 
wavelength as they lose energy 
passing through the wiggler. 

To compensate for electron 
energy loss, the researchers plan to 
test the amplifier using a 13-foot-
long "tapered" wiggler. 

"The taper is magnetic, not 
physical,"  says  Prosnitz.  The 
magnetic field along the length of 
tapered  wiggler  gradually  de-
creases to  match the  reduced 
energy of the electron beam. The 
result is to keep the electron 
oscillations in perfect synchroniza-
tion with the laser wavelength 
through the entire length of the 
wiggler. 
The combinations of the proper-

ly tapered magnetic field and add-
ed length is expected to significant-
ly increase the power and efficien-
cy of the LBL-LLNL free-electron 
laser amplifier. 
According to Sessler, the resear-

chers plan to expand their efforts 
from microwave signals to the 
shorter wavelengths of infrared 
light, using 1.1.NL's powerful 50 
million electron volt Advanced 
Test Accelerator as their electron 
source. 
Since this new free-electron laser 

amplifier  concept  can  operate 
powerfully  at  relatively  short 
microwave lengths, Semler says it 
might be able to be used in place of 
klystron tubes to power future 
high-energy linear accelerators. 

Sessler also proposes a "two-
beam" particle accelerator that 
would use two parallel beams of 
electrons; one an intense but low 
energy beam from a free-electron 
laser, the other a beam of compact 
bunches of high-energy electrons. 
Microwaves from the tree-electron 
laser would be fed into the high-
energy electron beam every twelve 
inches or so (compared to a ten-
foot  spacing  with  today's 
klystrons), in order to accelerate 
the high-energy electrons to the 
even higher energy levels needed 
for scientific research. 

The result would be a high-
energy linear accelerator, more ef-
ficient than present machines, 'and 
either 10 times shorter in length or 
10 times more energetic. 

As a source of microwave 
power,  free-electron  laser 
amplifiers offer a possible alter-
native to gyrotrons for heating 
electrons in magnetic mirror fusion 
reactors. In this type of reactor, 
electrons are heated to create ther-
mal barriers that can confine a 
heated cloud of ionized hydrogen 
gas (called a plasma) long enough 
for nuclei in the plasma to interact. 
In fusion, the energy process to 

the sun and stars, light nuclei come 
together to form heavy nuclei, 
releasing enormous quantities of 
energy in the process. Carefully 
controlled, fusion could serve as a 
virtually limitless source of energy, 
generating vast amounts of elec-
trical power. 

Electronics Today April 1987 
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POCKET SIZE 
SIZE: 4" H x 3.5" W x 1" D 

MADE IN USA 

#1200H  1.2 GHZ 
Small enough to fit into a shirt pocket, our new 1.2 GHZ and 1.3 GHz, 8 digit frequency counters are not 
toys! They can actually out perform units many times their size and price! Included are rechargeable Ni-Cad 
batteries installed inside the unit for hours of portable, cordless operation. The batteries are easily recharg-
ed using the AC adapter/charger supplied with the unit. 

The excellent sensitivity of the 1200H makes it ideal for use with the telescoping RF pick-up antenna; 
accurately and easily measure transmit frequencies from handheld, fixed, or mobile radios such as: Police, 
firefighters, Ham, taxi, car telephone, aircraft, marine, etc. May be used for counter surveillance, locating 
hidden "bug" transmitters. Use with grid dip oscillator when designing and tuning antennas. May be used 
with a probe for measuring clock frequencies in computers, various digital circuitry or oscillators. Can be 
built into transmitters, signal generators and other devices to accurately monitor frequency. 

The size, price and performance of these new instruments make them indispensible for technicians, 
enginners, schools, Hams, CBers, electronic hobbyists, short wave listeners, law enforcement personnel 
and many others. 

FREQUENCY 
COUNTERS 

TO 1.3 GHZ 
8 LED DIGITS • 2 GATE TIMES 
ANODIZED ALUMINUM CABINET 

INTERNAL NI-CAD BATTERIES INCLUDED 
AC ADAPTER/CHARGER INCLUDED 

EXCELLENT SENSITIVITY 
& ACCURACY 

AC-DC • PORTABLE 
OPERATION 

STOCK NO: 
#1200HKC  Model 1200H in kit form, 1-1200 MHz counter complete including all 

parts, cabinet, Ni-Cad batteries, AC adapter-battery charger and 
instructions. Limited quantity  $159.95 

#1200HC  Model 1200H factory assembled 1-1200 MHz counter, tested and 
calibrated, complete including Ni-Cad batteries and AC adapter/ 
battery charger  $220.00 

#1300HC  Model 1300H factory assembled 1-1300 MHz counter, tested and 
calibrated, complete including Ni-Cad batteries and AC adapter/ 
battery charger  $240.00 

ACCESSORIES: 
#TA-100S  Telescoping RF pick-up antenna with BNC connector  $ 23.00 
#P-100  Probe, direct connection 50 ohm, BNC connector  $ 33.50 
#CC-12  Carrying case, gray vinyl with zipper opening. Will hold a counter 

and #TA-100S antenna  $ 24.95 
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980 Alness St. Unit 7, 
Downsview, Ontario, 
M3J 2S2 
(416) 661-5585 
TELEX 065-28169 

master charge 

#AC-1200 
AC ADAPTER 
CHARGER 

AVAILABLE NOW. 

Call your local representative: 
Maritimes: (902) 464-1600, Ottawa Area: (613) 726-1564 
Quebec: (514) 522-8422, Western Provinces: (604) 273-1337. 
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Omni1ronix Announces An On-Site Diagnostics 
Breakthrough. 

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

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

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

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

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

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

The LBO-324 40MHZ/Delayed Sweep/Dual-Trace 
• 3.5 inch 2kV/ I 2kV PDA 

ll -4 CRT • TV-V, TV-H sync 
z-rr 1-* separation • Autofocus 

- —4.  • ALT sweep • Variable 
• .a trigger hold-off 

LBO-323 20MHZ/Dual-Trace • 3.5 inch I .7kV CRT 
• TV-V, TV-H sync 
separation • Auto focus 
• Variable trigger 
hold-off 

Call or write for full information on the Advantage, and 
how to get it. 
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