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SIEMENS 

SIPMOS saves grams, 
joules and bucks 
Siemens new power 
transistors are a boon 
for designers. 

By using SIPMOS n power transistors, 
you can develop systems with 
smaller, lighter power supplies. 
And which are more 
economical and reliable. 
Furthermore, SIPMOS 
transistors are extremely 
fast switching and easy to 
parallel, with no secondary 
breakdown. 
Most importantly, these 
advanced features increase the 
design possibilities for switch mode 
power supplies, asynchronous motor 
controls, audio amplifiers, 
DC convertors, proximity switches 
and inverters. 
Innovative SIPMOS components 
arise from discoveries at the very 
forefront of technology. 

The range includes: 
P channel and N channel. 

E Small signal transistors including 
surface mount types. 

0 FRED FETS with fast recovery 
reverse diode. 

III SMART FETS. 

And other superior SIPMOS 
components are currently being 
developed by Siemens higher 
technology. 

For more information, contact your 
nearest Siemens office. 

Siemens Ltd. 
544 Church Street, Richmond, Vic. 

Melbourne: (03)420 7318 Sydney: (02) 436 8730 
Brisbane: (07) 369 9666 Perth: (09) 362 0123 

Distributors 
Victoria: Promark Electronics (Vic) (03)878 1255 

Queensland: ECO Electronics (07) 376 5677 

Siemens. A higher technology 

Promark Electronics Pty. Ltd. (02) 439 6477 
South Australia: Auslec (08) 269 1688 
Protronics Pty. Ltd. (08) 212 3111 
Western Australia: Reserve Electronics 
(09) 328 9755 
Tasmania: Components Resources 
(002) 23 4263 
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Fluke. First Family of DMMs. 

ELMEASCO 

When accuracy, performance and value 
are important, professionals the world over 
look to Fluke — the first family of DMMs. 

Reliable Fluke-quality 31/2- or 41/2-digit 
DMMs fit every need — from design en-
gineering to industrial troubleshooting. 

There's the low-cost 70 Series — the 
most DMM you can get for the money. The 
tough 20 Series — totally sealed and built 
to survive the dirtiest, grimiest, roughest 
jobs. The reliable 8020B Series — made 
to withstand the rigors of the field service 
environment. The precise 8060A Series — 
the most powerful and complete test and 
measurement system available in a hand-
held package. And, of course, the versatile 
Bench/Portables that carry on the Fluke 
tradition for precision and durability in 
lab-quality bench instruments. 

Fluke comes in first again with the 
world's largest selection of quality ac-
cessories to help extend the capabilities of 
your DMM even further. 

There's no need to look anywhere else. 
Uncompromising Fluke design and lead-
ing edge technology are the reasons why 
attempts at imitation will never fool the 
millions of professionals that accept noth-
ing less than a Fluke. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 

FLUKE 

Instruments Ptli. Ltd. 
Talk to your local Elmeasco distnbutor about Fluke 

•A.C.T.  John Pope Electncal (062) 80 6576 • J Blackwood & Sons (062) 80 5235 • George Brown (062) 80 4355 
• N.S.W Ames Agency 699 4524 • J Blackwood & Sons • George Brown 519 5855 Newcastle 69 6399 • Bryan Can Industnes 526 2222 
• D G E Systems (049) 69 1625 • W F Dixon (049) 61 5628 • Ebson 707 2111 • Macelec (042) 29 1455 
• Novacastnan Electronic Supply (049) 62 1358 • °bat Pty Ltd 698 4776 • Petro-Ject 550 1388 • David Reid 267 1385. Selectropans 708 3244 
• Geoff Wood 427 1676 
• NTERRITORY  J Blackwood & Son (089) 84 4255, 52 1788 • Thew & McCann (089) 84 4999 

• QUEENSLAND Auslec (07) 854 1661 • Petro-Ject (075) 91 4199 • St Lucia Electronics 52 7466 • CO Electronics 341 4655 
• L E I3oughen 369 1277 • Fred Hoe & Sons 277 4311 • The Electronics Shop (075) 32 3632 • Thompson Instruments (Cairns) (070)51 2404 
• 5.AUSTRALIA Protronics 212 3111 • Tno Electnx 212 6235 • Industnal Pyrometers 352 3688 • J Blackwood & Sons 46 0391 
• Petro-Ject 363 1353 
•  TASMANIA George Harvey (003) 31 6533 (002) 34 2233 

•  VICTORIA Radio Parts 329 7888 • George Brown Electronics Group 878 8111 • GB Telespares 328 4301 • A W M Electncal Wholesalers 
• Petro-Ject 419 9377 • J Blackwood & Sons 542 4321 • R K B Agency 29 7336 • Sirs Sales (052) 78 1251 . Mektronics Co 690 4593 
• Truscon Electronics 723 3094 

•  W AUSTRALIA Atkins Carlyle 481 1233 • Dobbie Instruments 276 8888 • Protronics 362 1044 

READER INFO No 2 



Frequency 

It could also afford us a/-
level of protection against' 
violent crime we have not 

enjoyed since the growth of 
large cities. 

DD 

The Australia card has finally been laid to rest, but like Hamlet's 
ghost, its spectre will continue to haunt us for while yet. This is a 
function of the way in which the Card's opponents managed to use 
a legal technicality to thwart the wishes of the government. 
Undoubtedly it was a move that embarrased the government. It 
may even have enhanced the public perception of the opposition, 
but it did nothing to enhance the debate concerning the 
technological problems that underpinned the whole Australia Card 
debacle. 

Nothing can illustrate this better than the latest moves in 
Canberra, where the government is calling for a link between 
Police, Tax Office and bank computers in an effort to stamp out 
tax evasion. Mr Wilson Tuckey, the opposition spokesman on the 
ID card, has called it "the back door ID card". He is quite 
correct. 

The technology at issue, of course, is data communications; 
the alliance of computers with communications technology that 
allows information on a data base to be transfered from the 
computer where it was created to the computer where it is needed. 
Readers of this magazine will by and large be familiar with the 
idea, and its potential, but it is only now that the broad social 
implications arc starting to seep through to the wider community. 

As a contribution to this debate, I offer three thoughts. One is 
that data communications is here to stay. The impact on our 
society of optical fibre and satellite communications links is only 
now beginning to be felt. But within our current planning horizons 
we will see a time when the cost of transfering data will be 
insignificant next to the other costs associated with setting up an 
information network. 

There arc a couple of engines driving this along. One is the 
amount of money to be made by both providers and consumers of 
the various communications services. This alone will ensure that 
there is plenty of pressure to expand services even more. The 
other is that information is power. and the increase of power in the 
sine qua non of bureauracies. 

The second thought is that the presence of very large scale 
data distribution in the hands of the controllers of our society has 
the potential to do as much good as evil. On the positive side, it 
could make large scale financial fraud a thing of the past, by 
matching bank accounts and other transactions against known 
earning capacity for every individual in the country. It could also 
offer us a level of protection against violent crime we have not 
enjoyed since the growth of large cities. 
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Ideal 

HOW TO DESIGN ELECTRONIC PROJECTS 
R. A. Penfold BP0127 
The aim of this book is to help the reader to put together 
projects from standard circuit blocks with a minimum of trial 
and error, but without resorting to any advanced mathemat-
ics. Hints on designing circuit blocks to meet your special 
requirements where no Stock" design is available are also 
provided. 128 pages 59.00 

ELECTRONIC MUSIC PROJECTS 
R. A. Penfold BP0074 

Provides the constructor with a number of practical circuits 
for the less complex items of electronic music equipment, 
including such things as fuzz box, waa-waa pedal. sustain 
unit, reverberation and phaser units. termelo geneator. etc 
The text is divided into four chapters as follows: 
Chapter 1, Guitar Effects Units: Chapter 2. General Effects 
Units: Chapter 3. Sound General Projects: Chapter 4, Ac-
cessories 112 pages 59.50 

ELECTRONIC SECURITY DEVICES 
R. A. Penfold BP0056 
Many people associate the term security device' with only 
burglar alarms of various types, but in fact, any piece of 
equipment which helps to protect people and property 
against any form of danger could be termed a security 
device" 
Therefore this book, besides including both simple and 
more sophisticated burglar alarm circuits using light, infra-
red and ultrasonics, also includes many other types of cir-
cuits as well, such as gas and smoke detectors, flood 
alarms, doorphone and baby alarms. etc 

112 pages $9.50 

AN INTRODUCTION TO Z130 MACHINE CODE 
R. A. 8, J. W. Penfoid BP0152 
Takes the reader through the basics of microprocessors 
and machine code programming with no previous knowl-
edge of these being assumed The microprocessor dealt 
with is the Z80 which is used in many popular home corn-
puters and simple programming examples are given for 
Z80-based machines including the Sinclair ZX-81 and Spec-
trum. Memotech and the Amstrad CPC 464 Also applicable 
to the Amstrad CPC 664 and 6128 113 pages $10.00 

COIL DESIGN AND CONSTRUCTION MANUAL 
B. B. Babani BP0160 
A complete book for the home constructor on how to 
make' RF. IF. audio and power coils, chokes and trans-
formers Practically every possible type is discussed and 
calculations necessary are given and explained in detail All 
mathematical data is simplified for use by everyone 

96 pages $9.50 

HOW TO GET YOUR ELECTRONIC PROJECTS 
WORKING 
R A. Penfold BP0110 
The aim of this book is to help the reader overcome prob-
lems by indicating how and where to start looking for many 
of the common faults that can occur when building up proj-
ects 
Chapter 1 deals with mechanical faults such as tracing dry 
joints. short-circuits. broken PC B tracks, etc The con-
struction and use of a Instate continuity tester, to help in the 
above, is also covered Chapter 2 deals with linear ana-
logue circuits and also covers the use and construction of a 
signal injector tracer which can be used to locate and iso-
late the faulty areas in a project 
Chapter 3 considers ways of testing the more common 
components such as resistors, capacitors, op amps, diodes. 
transistors. SCRs. unijunchons, etc with the aid of only a 
limited amount of test equipment 
Chapter 4 deals with both TTL and CMOS logic circuits and 
includes the use and construction of a pulse generator to 
help fault-finding 96 pages $8,50 

A Z-80 WORKSHOP MANUAL 
E. A. Parr BP0112 
This book is intended for people who wish to progress be-
yond the stage of BASIC programming to topics such as 
machine code and assembly language programming, or 
need hardware details of a Z-80 based computer 

192 pages $12.00 

ELECTRONIC CIRCUITS FOR THE COMPUTER 
CONTROL OF ROBOTS 
R. A. Penfold BP0179 
Provides information and circuits on computer control of 
electric motors ( including stepper types). plus a range of 
useful sensors including visible light. infra- red, and ultra-
sonic types 96 pages $11.00 

IC 555 PROJECTS 
E. A. Parr BP0044 
Every so often a device appears that is so useful that one 
wonders how life went on before without it The 555 timer is 
such a device Included in this book are basic and general 
circuits, motorcar and model railway circuits, alarms and 

noise-makers as well as a section on the 566. 568 and 569 
timers 

$9.50 
176 pages 

HOW TO DESIGN AND MAKE YOUR OWN P.C.B.s 
R. A. Pent old BP0121 
Chapter 1 deals with the simp;e methods of copying printed 
circuit board designs from magazines and books and 
covers all aspects of simple P C B construction as compre-
hensively as possible Chapter 2 covers photographic meth-
ods of producing pc bs and Chapter 3 deals with most 
aspects of designing your own printed circuit board layouts 

$6.50 

END OF LINE 
Priced to Clear 
LIMITED STOCK 

A TV-DXERS HANDBOOK 
R. Bunney BP0176 
Completely revised and updated by Roger Bunney who is 
probably one of the leading authorities in this country on 
the subject Includes many units and devices which have 
been designed and used by active enthusiasts, and often. 
considerable ingenuity and thought have gone into the 
development of such units to overcome individual prob-
lems 
A practical and authoritative reference In this unusual 
aspect of electronics (Large Format) woo- $14.00 

USING YOUR AMSTRAD CPC DISC DRIVES 
J. W. Penf old BP0189 
Covers such things as tracks sectors and formatting 
AMDOS and CP M operating systems including rules and 
regulations filing from BASIC file copying and transfer. 
program development including MERGE and CHAIN 
MERGE CP M turnkey discs etc 

;14,136 $9.00 
96 pages 

25 SIMPLE AMATEUR BAND AERIALS 
E. M. Noll BP0125 
This conc:se book describes how to build 25 amateur 
band aerials that are simple and inexpensive to construct 
and perform well The designs start with the simple dipole 
and proceed tO beam triangle and even a mini-rhombic 
made from lour TV masts and about 400 feet of wire 
You will find a complete set of dimension tables that will 
help you spot an aerial on a particular frequency Dimen• 
sions are given for various style aerials and other data 
needed for spacing and cutting phasing lengths Also in• 
cluded are dimensions for the the new WARC bands 

80 pages ..$6-St1 $5.00 

80 pages 
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Administered carelessly, it could cause massive injustice and, 
even worse, destroy the spark of individuality and creativity that 
has been responsible for so much that is praiseworthy in Western 
Civilisation. 

The third point, and it may well be the most significant of all, 
is that privacy legislation is now of paramount concern. Indeed, 
the difference between using data communications well, and using 
it badly, might be just a question of the control that private 
individuals have over the contents of the data bases. 

We must have a privacy bill with teeth. At an absolute 
minimum, it must acknowledge the right of any citizen to 
completely free and unfettered inspection of any information held 
about that citizen on any data base. There must be mechanisms for 
changing the information, and an independent panel to hear 
disputes. It will not do for the public service to say that the costs 

associated with this type of access are not worth the benefits. They 
are, but interestingly, the costs may well be imaginary. since the 
very technologies that make privacy an issue in the first place will 
also help to disseminate information cheaply to the right people. 

Access is important for two reasons. One is the immensely 
practical reason that it helps if the information on date bases is 
correct. But more importantly, the horror that many people feel at 
the prospect of unlimited computerised intrusion is founded on 
fear of the unknown, the feeling of complete powerlessness that 
one must feel confronted with an ominpotent bureaucracy. 

It is essential, if we are to have a vigorous and creative 
society, that power is shared as equally as possible. Data 
communications technology can be used to centralise or disperse 
power and decision making. We must ensure that the latter takes 
place. — Jon Fairall 

NEWS DIGEST 

Fairlight Looks To The Future 
Fairlight Instruments, the Sydney based music equipment maker, has just completed restructuring 
to improve its position and to allow it to be a leader in next generation music technology. 

The first move has been a 
substantial capital injection 
by the addition of two new 
venture capital partners. 
There has also been a reor-
ganization of the vital US 
corporation Fairlight Inc. Fair-
light Inc was founded in 1983 

as a partnership between 
Fairlight and George Hormel 
Enterprises. Now Fairlight has 
acquired a controlling inter-
est in the US company, which 
will function as a subsidiary 
of the Fairlight Australia. 

Fairlight itself was originally 

Michael Topic 

set up in 1975 by Kim Ryrie 
and Peter Vogel with a view 
to creating a music synthesis-
er. (Ryrie was instrumental in 
setting up ETI in 1971.) In 1979 
they delivered the fruits of 
their labour, the Computer 
Musical Instrument. It had the 
capacity to sample sounds 
which could then be played 
in normal pitch on the key-
board, and became indis-
pensible to musicians like 
Stevie Wonder and Peter Ga-
briel. 
The company has grown to 

the extent that it now 
employs 90 people, around 
a third of them in research 
and development. Apart 
from ongoing software devel-
opment to both the music 
and video instruments, Fair-
light is engaged heavily in 
assessing technology for the 
next generation computer in-
struments that will use digital 
processing throughout. Cur-
rently, Fairlight is one of 
the few companies world 
wide in possession of Motoro-
la's Digital Signal Processing 
prototype DSP56000 chip. 
The DSP56000 operates at 

10.25 Megs, and Fairlight 
engineer Michael Topic says 
it should theoretically "be 
perfect for audio applica-
tions". It has a 24 x 24 bit 
multiplyer which accummu-
lates to 56 bit results. This 
combination of speed and 
accuracy makes it possible 
to do highly accurate sam-

pling in real time. 
Current generation Fair-

lights use a mixture of ana-
logue and digital circuitry. 
The analogue part of the 
circuit is preserved because 
no existing digital techniques 
provide professional noise 
levels or dynamic ranges in 
real time at the right price. 
The hope is that DSP56000 
type devices might make this 
possible within the next few 
years. It is unlikely, however, 
that any commercial product 
will see the light of day as a 
result of this ic. 
Topic says the chip has a 

number of bugs, which one 
would expect because it's a 
prototype. "Motorola warned 

us about some of them, and 
we are discovering others." 
Overall, though, results are 
promising. The other thing 
going against the DSP56000 
at the moment is its price: 
$700. 
However, speculation is 

that the price will ramp down 
dramatically during the next 
few years. Many ic vendors 
are rushing to develop DSP 
products and market pres-
sures will force them down. 
Although they are a novelty 
item at the moment, Topic 
says because of their flexibil-
ity they will be used in virtu-
ally all electronic music de-
vices, and in fact will be 
mass market devices before 
long. 
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Representaton of the range of Fogh quallty Melcher power supphes 

SWITCHING 
POWER SUPPLIES AND 
THE SELECTION RANGE: 

THE STANDARD 
RANGE FOR A 

THOUSAND 
APPLICATIONS 

a 4us 

ur range of switching power supplies is enor-
mous. It is the result of long experience, close 

collaboration with customers and a constant pursuit 
of innovative, yet practical designs. 

And this range is steadily growing. Manu-
facturers and application engineers from industry, 
transport, communications, defence technology, 
power utilities, medicine and even entertainment 
electronics contact us with ever changing require-
ments. With requests that can only be met by a 
flexible specialist having inhouse development and 
manufacture. 

However, a great many requirements are 
already fulfilled with our standard power supply 
models or with their optional features. With switch-
ing regulators up to 300W, DC/DC converters 
and chopper supplies up to 50W; with single and 
multi-voltage devices, fixed or 
adjustable; for extreme tempe-
rature ranges or quality require-
ments; with different mounting 
or connection possibilities etc. 

Out of this, thousands of 
variations can be produced at 
short notice. For a copy of our 
short-form catalogue, just give 
us a call. 

SUPPLYING GREAT PERFORMANCE: 

Jesec — Switches Plus Components 
VIC: 598 2333. NSW: 635 0799. OLD: 369 1277. 
SA: 277 3288. WA: 275 5222. 

NEWS DIGEST 

Laser Futures 
The laser industry will soon 
be transformed by speciali-
sation, mergers, acquisitions, 
and bankruptcies, according 
to a new 188-page research 
report from the US-based re-
search company Interna-
tional Resource Develop-
ment. When this transforma-
tion Is all over, reveals the re-
port, the victors will be the 
large electronics companies. 
Most of today's laser com-

panies are small, often with 
revenue of under $10 million, 
and several have a shabby 
history of profitability. 

IRD predicts the laser com-
panies will have to specia-
lise to survive. The study 
claims that it has become in-
creasingly difficult for laser 
companies to give sufficient 
marketing attention to more 
than a few applications 
areas. But as laser compa-
nies start to specialise in one 
or two applications areas, 
the distinction between the 
"product laser market" and 
the " laser system market" will 
become increasingly fuzzy. 
Specifically, IRD's team feels 
that the growing standardisa-
tion of product lasers will 
force product laser makers to 
add value by moving into 
the systems markets, where 
they can more easily distin-
guish their products. This will 
led to more downstream inte-

gration in the laser industry, 
because many of the non-
laser companies that use 
lasers in their products will 
attempt to safeguard and 
control the supply of vital 
components by buying into 
a laser company. In fact, the 
principal market for lasers 
are the giants of the electron-
ics and telecommunications 
Industries. The temptation to 
buy out the small companies 
will be enormous. 

In addition, the greater 
marketing and distribution re-
sources available to large 
non-laser based companies 
will represent a serious threat 
to independent laser makers. 
Once the larger companies 
have begun production of 
product lasers and laser sys-
tems for their own use, they 
will easily be able to ex-
pand beyond the original 
scope of their production. If 
the larger company foresees 
a profitable opportunity, it 
has the resources to enter a 
new applications market. 
The IRD report predicts that 

smaller laser companies that 
can neither find a niche mar-
ket, nor a purchaser, will dis-
appear. Thus, by the early 
1990s, there will be far fewer 
laser companies than at pre-
sent, but far bigger and 
probably healthier ones. 

READER INFO No. 3 



Satellite Radiopaging Trials 
British Telecom International 
(BTI), Britain's principal tele-
communications company, 
will launch trials of the 
world's first satellite radio-
paging service at the end of 
this year. 

It will provide radio links 
between British road haulage 
firms and their long-distance 
truck drivers en route across 
Europe, the Middle East and 
Africa. The system was de-
veloped by research engi-
neers at British Telecom Inter-
national. 

The announcement of trials 
for this facility coincided with 
the 25th anniversary of satel-
lite communications. 
Messages sent by the inter-

national radiopagers will be 
transmitted via BTI's satellite 
earth station at Goonhilly 
Downs in south west England, 
to an Inmarsat satellite. The 
signal will be delivered to a 
small purpose-built antenna 
mounted on the roof of the 
cab and linked to a pager 
and printer situated on the 
parcel shelf. 

Falling Behind 
In France 

The French government is 
worried that France is falling 
behind in the race for new 
technologies. Last year there 
were 60,000 patents in the 
US, 30,000 in West Germany, 
20,000 in the UK but only 
12,000 in France. 
The French Prime Minister, 

Jacques Chirac has an-

nounced new measures to 
redress the problem. They 
range from tax incentives for 
R and D in the private sector, 
to financial rewards to scien-
tists who leave the govern-
ment research bodies to 
work in industry. 
The problem, according to 

the government, is that the 
large state supported re-
search bodies cream off the 
best scientists and then show 
little interest in turning out 
marketable products. Chirac 
has ordered that this barrier 
between public and private 
industry must be broken 
down. He has set up a "New 
Materials" programme to link 
defence, industry, communi-
cations, the Atomic Energy 
Commission and Research 
Organisations. The Pro-
gramme has a budget of 
FF 200m. 

Siromath 
Professor David J. Newell, 
Emeritus Professor of Medical 
Statistics at the University of 
Newcastle-upon-Tyne, has 
joined the statistical consult-
ing organisation, SIROMATH, 
the first of CSIRO's private 
sector initiatives which has 
provided a continuously in-
creasing cunsulting and re-
search service to business, in-
dustry and government since 
1981. 
He is well known for his 

work in clinical trials and 
health studies in England 
and Europe, and also for his 
research into management 
aspects of the health care 
system. He will lead the Mel-
bourne office of SIROMATH, 
which currently specialises in 
survey work (especially in 
the health area), and indus-
trial and management statis-
tics with particular emphasis 
on Total Quality Control 
systems. 

UNIX-based 
32-bit PC 
add-in 
boards 

From only $4500* 

With National Semiconductor's SYS32/20 Add-In 
Development Package from NSD you can turn your 
existing IBM PC/XT/AT or compatible, into a high 
performance, 10MHz, no-wait state, 32-bit PC, 
processing in the UNIX environment. And, it can have 
either 2 Mbytes or 4 Mbytes of on-board memory. 

The package includes: 
• Add-in board for your IBM or compatible XT or AT 

stem, with either 2 Mbyte or 4 Mbyte of on-board 
memory (add $ 1500 for 4 Mbyte kit). 

II System V2 UNIX operating system. 

• GNX assembler package and debuggers, libraries, 
and other utilities. 

• TED and bsd utility programs. 

III UNIX System V.2 manual. 

Memory Products 
Price per 100 units. For 1,000 units, deduct 10% 

256K DRAMs, 150 ns $5.20-120 ns $5.50-100 ns $6.00 
1 meg. DRAMs $38.00, 256K CMOS Eproms $7.50 
64K CMOS Eproms $4.00 

'All prices shown exclude Sales Tax 

We also carry a full range of PALS and Programmable 

Logic Devices. 

For more information, call: 

VIC 205 Middleborough Road, 
Box Flill. 3128. Phone: (03) 890 0970 
Fax: ( 03) 899 0819 
NSW Unit 3. 12 Victoria St. 
Lidcombe, 2141. 
Phone (02) 646 5255 
Fax. (02) 646 5728 

Hardie 
Technologies 
QLD 62 Doggett Street, Fortitude Valley, 
4006. Phone: (07) 854 1911 

SA 108 Gilbert Street. Adelaide.5000. 
Phone (08) 211 8499 Fax: (08) 211 7292 
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NEWS DIGEST 

In Search Of Humphrey 
Bob Harrington of the US 
Naval Observatory knows 
what no one else does — the 
location of Planet 10; the 
missing planet which lies be-
yond the edge of the known 
solar system. He has set up 
his telescope in New Zea-
land, and reguarly examines 
photographs from it in an at-
tempt to find immortality as 
the discoverer of the mysteri-
ous planet he calls Hum-
phrey. 
The search for Humphrey 

has been on since early last 
century. It started because of 
irregularities in the orbit of 
the outermost known planet, 
Uranus, and led to the dis-
covery of Neptune in 1846. 
However, when the new 

planet's orbit was followed 
over the next 50 years, it be-
came apparent that there 
was still a residual influence. 
It was popularly supposed 
that these irregularities were 
the gravitational evidence 
for another planet. This view 
was confirmed by the dis-
covery of Pluto in the 1930s. 
However, subsequent work 

has proven the matters are 
not quite so simple. We now 
know that Pluto is not quite 
what we once supposed. It is, 
in fact, two bodies in very 
close orbit (the other is 
called Charon) and both are 
tiny, asteroid sized rocks, 
quite incapable of preturb-
ing gas giants like Neptune 
and Uranus. Furthermore, the 

irregularity in the orbits of 
Uranus and Neptune disap-
peared as the century wore 
on, so there was a move to 
write off the earlier findings 
as a case of badly cali-
brated telescopes, and the 
discovery of Pluto as a fan-
tastic bit of luck. 
These ideas have been put 

to the test by two small gravi-
tational probes now flying 
through the outer reaches of 
the solar system. Pioneer 10 
and 11 have both reached 
the edge. Pioneer 10 is actu-
ally beyond the orbit of Pluto, 
thus officially in interstellar 
space, while Pioneer 11, 
launched in 1973, is still in-
side Neptune's orbit. 

Both probes have radio 
transmitters on board trans-
mitting a carrier wave with a 
highly stable frequency. Cur-
rent equipment can use the 
doppler shift of this signal to 
indicate variations in speed 
of 1mm per second, even 
though both probes are now 
exiting the solar system at 
over 14 km per second. In ef-
fect, they have become 
super sensitive probes of the 
gravitational field beyond 
the planets. 
John Anderson, of NASAs 

Jet Propulsion Laboratory, 
began studying the course of 
the Pioneers about five years 
ago in order to see if there 
were any leads to the posi-
tion of Humphrey. So far, ac-
cording to Anderson, the re-
sults have been entirely 
negative. However, even a 

negative result helps, since it 
puts limits of the possible size 
and position of a further 
planet, if it exists. 
We now know for sure that 

it is not a distant, dim com-
panion star, or a huge gas 
bag like Jupiter. In fact there 
can be no more than five 
earth masses located any-
where beyond Pluto that af-
fect the solar system. This is 
interesting in itself because it 
limits the number of comets 
circling the sun at these 
great distances. 

Harrington has an answer 
for this. He believes that Hum-
phrey is on a highly inclined 
and eliptical orbit. It weighs 
no more than five to eight 
times the earth and orbits 
about once every 800 years. 
Re-analysis of the data on 
the orbits of Neptune and 
Uranus shows that they were 
peturbed only between 1810 
and 1910, so it is a safe bet 
that Humphrey was then 
close enough to affect the 
other planets measurably, 
but is now so far away that it 
cannot do so. 
According to Harrington, 

Humphrey is now well south 
of the plane of the other 
planets, hence his New Zea-
land location. It is still head-
ing away from us. He is hop-
ing that it will still be bright 
enough to be visible from his 
telescope, because if it isn't 
we may well have to wait 
until it comes back again, 
around 2650, to get a good 
look at it. 

Technology Award Scheme 
Texas Instruments Australia 
has launched a $100,000 
sponsorship of a national 
Technology Award scheme 
initiated to promote research 
into advanced micro elec-
tronics. 
The award scheme, open 

to all final year electrical en-
gineering students at univer-
sities, institutes, and colleges 
of advanced education 
throughout Australia, has 
been initiated for the 1987 
academic year. 
Students have been invited 

to submit research projects in 
the areas of: 
• Digital Signal Processing 
• Local Area Networks 
• Parallel Processing 
To ensure these young re-

searchers have access to the 
latest in semiconductor tech-
nology, Texas Instruments has 
made a range of chips, 
development systems, and 
associated technical docu-
mentation available free of 
charge to the participating 
institutions. 

In 1987, Texas Instruments 
has supported a total of 30 
projects, 10 in each of the 
categories. 
Announcing the awards, 

Texas Instruments' Marketing 
Manager for the Semicon-
ductor Division, Mr John 
Robinson, said: 

"Without access to state-of-
the-art chips these student 
projects would not be explor-
ing the full capabilities of the 

semiconductor product fami-
lies used by industry. 
"We feel very strongly that 

students should be able to 
use the latest technology in 
their prototype designs with-
out being hampered by the 
expense of the materials in-
volved. 
"We know that tertiary insti-

tution's research budgets are 
under extreme pressure as a 
result of recent Federal fund-
ing cuts. 

"At TI we thought we could 
best address this dilemma by 
supplying electrical engi-
neering students with the 
latest from TI. 
"By stepping in with direct 

sponsorship, Texas Instru-
ments can insure that electri-

cal engineering students are 
working with the latest, most 
comprehensive semiconduc-
tor product families," Mr 
Robinson said. 
The sponsorship from Texas 

Instruments Semiconductor 
Division is only a part of the 
company's initiatives in the 
field of technology transfer. 

TI recently sponsored Mac-
quarie University's summer 
school on Artificial Intelli-
gence and Cognitive Sci-
ence for final year HSC stu-
dents, and has initiated a 
work experience program for 
tertiary engineering students. 

Further information may be 
obtained from Texas Instru-
ments Australia, Semiconduc-
tor Group, ( 02) 887-1222. De-
scriptions of the most interest-
ing projects will be carried in 
ETI during 1988. 
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SciRaD 
A Queensland company, 
SciRaD, has acquired 75% of 
the shares in an X ray laser 
company that is developing 
technologies which will have 
a profound impact on mi-
croscopy, medical scanning 
and lithography. 
A SciRad spokesman said 

that the company had ent-
ered into an agreement with 
Princeton Soft X-Ray Laser 
(PXL) of New Jersey, USA, to 
commercialize soft X-ray 
laser technology developed 
by Dr Szymon Suckewer at 
Princeton University. 
PXL is owned by the family 

of Dr Szymon Suckewer, who 
heads the Princeton soft 
X-ray programme. It has the 
exclusive rights from Prince-
ton to commercialize the 
technology throughout the 
world. SciRaD's agreement 
with PXL provides for it to 
earn up to a 75% equity in 
PXL through the commerciali-
zation of the laser. 
SciRaD will also invest in 

final stage R&D of the tech-
nology, which will be carried 
out in Australia and includes 
commercial prototype devel-
opment. A team of Australian 
researchers and develop-
ment engineers will be es-
tablished for this purpose. 
Basic research however will 
continue to be financed and 
carried out by Dr Suckewer 
and his team at Princeton 
University. 

In 1976 Suckewer con-
ceived the idea of using an 
infrared (CO2) laser to pro-
duce a fast-recombining 
plasma, confined by a mag-
netic field. He theorized that 
such a plasma could serve 
as a medium in which X-ray 
lasing action would occur. 
A 1-kJ CO2 laser pulse is fo-

cused onto a solid carbon 
disc as a — 200 x 400 p.m el-
liptical spot. The pulse 
energy is variable (from 0.1-
1.0 kJ), with a maximum pow-
der density on target of 
about 2 x 2 x 10'3 Wicm2. The 
target chamber is situated 
along the axis of a 1-m long 
solenoidal magnet, normally 
operated below 100 kG auss. 
When the laser strikes the 

target, a dense carbon 
plasma column of 1-2 cm in 
length is produced. The col-
umn is held to a 1-2-mm 

diameter by a strong magnet 
field which radially confines 
the plasma but allows free 
axial expansion. The plasma 
temperature rapidly in-
creases to a point at which 
the carbon atoms become 
completely ionized. The 
plasma is then allowed to 
cool rapidly by intensive 
radiation losses, causing ions 
to recombine with free elec-
trons. Because recombination 
occurs primarily on the 
higher energy levels (outer 
orbits) while lower levels 
(inner orbits) do not capture 
electrons, an unstable condi-
tion known as "population in-
version" occurs. Electrons in 
the higher energy levels then 

Left: Szymon Suckewer with Alan Melcalfe of SciRad at the signing of the 
agreement. 

avalanche to the lower 
levels to bring about a more 
stable electron configuration. 
In the process, each electron 
loses energy in the form of a 
photon of X-ray light. The las-
ing process occurs when the 
photons produced in this 
fashion stimulate the emission 
of additional photons from 
other ions, initiating a chain 
of such events. The result is 
an intense, soft X-ray pulse of 
a single wavelength. 
An upgrade has been the 

addition of an XUV mirror 
with 12% reflectivity in the 
X-ray region. The mirror was 
placed on-axis to enhance 
amplification by reflecting 
X-ray photons back into the 
plasma to stimulate addi-
tional emissions. Intial experi-
ences with an XUV mirror 

demonstrated a 120% in-
crease in the intensity of the 
stimulated emission. En-
hancement of this effect will 
be obtained in the future 
through improved alignment 
techniques and develop-
ment of an X-ray laser cavity 
to effect multiple reflections. 
The group's near-term goal 

is to increase gain still more 
by increasing the effective 
length of the plasma column 
and installing a state of the 
art, multilayered XUV mirror. 
While work on this original 
experiment is still ongoing, a 
new idea which will use mul-
tiphoton processes to gener-
ate X-ray lasing action at 
much shorter wavelengths 

(and, therefore, higher ener-
gies) has been proposed. 

Scientists envision a multi-
tude of applications for X-ray 
lasers in a variety of fields in-
cluding physics, electronics, 
biochemistry, and medicine. 
Medical applications are 

perhaps of the broadest in-
terest, especially diagnostics. 
The finely focused X-ray laser 
would allow a much higher 
degree of localization in the 
use of CAT scanners, thereby 
lowering patient exposure 
considerably. The higher 
resolution afforded by the 
laser would provide greater 
detail of the subject. 
Closely related are many 

biological applications in-
cluding the ability to make 
3-dimensional pictures of 
molecular structures such as 

DNA. X-ray lasers would 
allow biological structures to 
be viewed in detail in their 
natural environments, since 
specimens would not require 
special (usually destructive) 
preparation as in electron 
microscopy. 

In the field of electronics, 
X-ray lasers might be used in 
photolithography to "print" 
complex integrated circuit 
patterns onto semiconduc-
tors, allowing even greater 
miniaturization for a myriad 
of electronic devices rang-
ing from satellite components 
to television sets. 

Finally, but not at least im-
portance, are a host of ap-
parent applications in phys-
ics and chemical research. 
Plasma physicists would use 
X-ray lasers in measurements 
of temperature, impurity den-
sities, and ion transport. In the 
area of solid-state physics, 
X-ray lasers would allow a 
'substantial improvement in 
the ability to analyze the 
structure of crystalline solids 
and surfaces. Advances in 
the use of spectroscopy for 
chemical analysis would 
also be possible utilizing the 
X-ray laser's inherent bright-
ness and narrow energy line-
width. These features might 
lead to more precise instru-
ment calibration through the 
ability to stimulate a few se-
lect atomic transitions. Be-
cause of the speed with 
which X-ray lasers operate, 
chemists could be given the 
opportunity to analyze short-
lived chemical intermedi-
ates. 
SciRaD is now seeking a 

suitable site in Australia to 
conduct complementary re-
search and development 
into commercial applica-
tions of soft X-ray laser tech-
nology. SciRaD is interview-
ing universities and similar 
established R&D institutions 
about accommodating the 
project. 
SciRaD now wants to inte-

grate the PXC technology with 
SciRaD's parallel interest in 
medical diagnostics. In 
particular it was examining 
opportunities to utilize the 
potential of SXL technology 
with NMR Spectroscopy de-
veloped by Professor David 
Doddrell at the University of 
Queensland. Both technolo-
gies offer considerable 
promise for cancer research. 
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LCD Keys 
Most market analysts are 
agreed that if computers are 
to penetrate further into the 
community than they do 
today then the design of 
computers must make them 
easier to use, less threatening 
and more intuitive. There 
have been a number of 
attempts in this region. The 
mouse, touch tablets, touch 
screens and joysticks are 
typical examples. 
The problem is that these 

work well with graphics type 
software. They are of less use 
with text orientated pro-
grammes like word proces-
sors and spreadsheets. A 
Newcastle engineer has 
developed a solution that 
goes some way towards solv-
ing this problem. It's called 
the keymaster, and replaces 
the function keys on a stand-
ard pc keyboard with keys 
with LCDs inbedded in them. 
The LCD's are controlled by 

"keytables", which can be 
driven from within an appli-
cations programme. These tie 
a particular label displayed 
on the LCD keys to a 
sequence of keystrokes 
within the programme. So, for 
instance, when the machine 
powers up, one could 

Key Corps new keymaster pc keyboard 

arrange things so that the 
application programmes are 
listed on the keys. Hitting the 
relevant key takes you 
straight to the opening page 
of the programme. The open-
ing menu options are now 
displayed on the keys. Once 
again, operating the relevant 
one performs the desired 
task in the programme, and 
the labels on the keys can 
once again be changed to 
list all the operating instruc-
tions relevant to that particu-
lar part of the programme. 
According to Marketing 

Manager David Ballantyne, 
the LCD keys can perform a 
vital role in staff training. 
Once an operator has been 
trained in the fundamentals 
of the programme, the provi-
sion of clearly labelled keys 
makes subsequent operation 
quite simple. 
Woods developed the 

early prototypes of the 
device working in his back-
yard. He then secured a pat-
ent on the device and went 

looking for money to exploit 
it. He found support in John 
Cannane's Ausminco, who 
backed the device heavily. 
The NSW state government 
also put $300,000 into it. 
The result was that the 

working prototype was 
replaced by a pc style key-
board with the LCD keys situ-
ated in a row across the top. 
An extension keypad is also 
available. 
According to Ballantyne, 

the decision to begin with a 
PC compatible version was 
more by accident than 
design. He forsees heavy 
demand for the technology 
in many industrial situations 
where unskilled workers are 
more and more expected to 
operate complex controllers. 
Keycorp, the company set 

up to manufacture the keys, 
was floated on the second 
board of the Sydney Stock 
Exchange in October, and 
expects to begin delivering 
product in the new year. 

With a groan and a roar 
Ariane mission V19 blasted 
protestingly upward from the 
launch site at Kourou in 
French Guiana on October 
16. On board: the final first 
generation satellite of the 
Aussat K series, K3, and a 
European communiications 
satellite. The launch sig-
nalled that the Western world 
is now back in the space 
race with a vengeance after 
over a year during which the 
only serviceable rockets be-
longed to China or the Soviet 
Union. 
The last Ariane launch was 

destroyed by the mission 
safety officer after the failure 
of the third stage rocket 
motor. For the past year 
Ariane officials have been 
trying to determine the exact 
sequence of events that led 
to the failure and designing 
a replacement stage. On the 
basis of the V19 launch it 
appears they were success-
ful. 
Even so, the launch was not 

without its heart stopping 
moments. Sensors on a fuel 
line to the third stage indi-
cated the line wasn't sealing 
properly. The countdown was 
stopped while the problem 

COMING EVENTS 

OCTOBER 

Industrial Vision by Computer is the name 
given to a seminar organised by the French-
Singapore Institute. It will take place over 
October 26-30 in Singapore. The seminar is 
designed to examine most factors concern-
ing Factory' automation. For more informa-
tion contact the French Singapore Institute, 
12 Science Centre Road.Ju'rong, Singapore 
2260, tel 56-1140. 
NOVEMBER 

Intofex '87, the computer and communica-
tions exhibition for government. will be 
held in Canberra on November 3-5. Phom.' 
(02) 959-5555. 

Technology Training Corp is hosting a two 
day seminar on The New Engineering Man-
ager. in Sydney November 3-4 at Noah's 
N-orthside Gardens and NIelbtmrne. 
November 5-6 at the Hilton International. 
The guest speaker will be Dr Ilans Tham-
hain. Contact ( 02) 959-4229. 

AE87 the Australian Joint Artificial Intelli-

gence conference will be held at the Ma-

sonic Centre Sydney over November 2-4. 
Phone ( 02) 439-5133 for more information. 
Small Business Trade Fair will take place 
over November 5-8 at ('entrepoint in Syd-
ney. For more details ring ( 02) 669-2411. 
The International Robot Show is scheduled 

from November 7-10 at Sydney Centre-
point. Sponsored by the Australian Robot 
Association the su oyy will display a nil ex-
plain the many functions of modern robots. 

Australian Exhibition Services Pt v Ltd, B-
lount Plaza. 424 St Kilda Road. Melbourne. 
Vic 3004. 

('ommunffech and Computer '87 is on in 
Kuala Lumpur, November 11-14. Contact 

Australian Exhibition Services on ( 03) 267-
4500. 

The Gold Coast Amateur Radio and 1 lob-
bies Festival will be held on November 14 at 
the Albert Watem ays Complex, I looker 

Boulevardes, Broadhead). Surfers Para-
dise. For further details phone ( 075) 5S-

1193 . 

Clobecom '87 — Global Communications 
Conference will be held in Tokyo Japan, 
November 15-18. For more in 
contact :Miyakawa. Department of Electri-
cal Engineering. Eaculty of Engineering. 
L.Tniver:ity of Toko, Hong°. Buil-
kyo-ku. Tokyo 113. Japan. Phone' 81-211. 
ext 6654. 

FinnTec 87. The Helsinki International 
Technical Fair %% ill be held in the Helsinki 

Fair Centre Over November 17-21. For 
more information ring the Finnish Fair Cor-
poration. PI3 21. 00521 I fewnkj, tel (9) 0_ 
15 091. 

The First International Pacific Air and 

Space Technology Conference will be held 
in Melbourne over November 12-17. The 
Conference is being sponsored by the North 
American and Australasian Societies of Au-
tomotive Engineers with the theme 'The 
Global Challenge in Air and Space- . Please 
contact Mrs Jill Atkinson Melbourne. ( 03) 
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was investigated. Subsequent 
testing proved it was a sen-
sor malfunction so the count 
down was resumed. Eventu-
ally V19 lifted off one hour 45 
minutes late and only 1 
minute 47 seconds before 
the launch window closed. 
The results were close to 

perfect. When the third stage 
finally shut down Ariane was 
within two kilometres of its 
intended position and in 
precisely the correct attitude. 
Soon after separation of 

the satellites from the upper 
stage casing the satellite be-
came visible to the Aussat 
Earth station at Lockridge in 
Perth, and subsequently to 
the main control centre at 
Beirose in Sydney, and 
waiting controllers began the 
long job of gently coaxing 
K3 into the geostationary 
orbit where it will spend the 
seven years of its working 
life. 

This is a surprisingly com-
plex task. The satellite is spun 
up to 10 rpm by the final 
stage, and a small telemetry 
antenna erected so that it 
can receive commands from 
the ground. An explosive 
charge pushes it away from 
the spent upper stage. This is 
the status in which Aussat 
receives it. An initial task is to 
increase the spin rate to 50 

rpm, followed by orienting 
the spin axis in space so as 
to get the thing pointing in 
the right direction. 

During the next two orbits, 
the satellite is monitored con-
stantly, so that accurate 
orbital data can be ob-
tained. On the basis of this 
the on board motors are fired 
to put It Into a perfect transfer 
orbit. About 22 hours after lift 
off the motors are fired for the 
last time to put the satellite 
into a circular orbit 
36,000 km above the surface, 
where its orbital period is 
about 24 hours. A further 
series of corrections to speed 
and altitude are then neces-
sary. Finally the satellite is 
orientated southwards, the 
communications antenna 
section is despun, the main 
antenna erected to look 
down at Belrose and the 
solar panels extended to 
provide power. 
According to Aussat 

spokesman Layton Farrell, K3 
was functioning perfectly 
after its launch. It's primary 
purpose is to provide ser-
vices into New Zealand and 
the small island nations of 
the Pacific. NZ operation of 
the satellite will essentially 
mirror Australian require-
ments: mostly data traffic, 
with a certain amount of 

Final checks on K3 

broadcasting reticulation. 
The extra capacity appears 
to be surplus to Australian 
requirements, with only 80 
per cent of capacity on the 
first two satellites so far con-
tracted out. 
Meanwhile, Aussat has 

begun the final process of 

choosing a tenderer for the 
design and construction of its 
next generation of satellites. 
It is expected there will be 
only two of them, but they 
will be considerably more 
powerful. The first is likely to 
be launched around 1992. 

654-7533. 
CALITE 87, the fifth annual conference on 
Computer-aided learning in Tertiary 
Education will be held at Sydney University 
from November 30 to December 2. Contact 
the Coninuing Education Support Unit, 
University of NSW. PO Box I. Kensington. 
NSW 2033. Tel ((13) 697-3175. 
The Eighth Australasian Conference on 
Coastal and Ocean Engineering is scheduled 
for November 30. It will be held at the 
AMC in Launceston and over 200 people 
are expect to attend. Delegates are ex-
pected to come from as far afield as Cana-
da. England and Europe. 
The Australian Society for Computers in 
Learning in Tertiary Education is holding its 
annual conference in Sydney on November 
30-December 2. Contact ( 02) 697-3175. 
DECEMBER 
The Australian Urban and Regional Infor-
mation Systems Association will hold its 15th 
annual conference. URIS IS. in Hobart 

from December 2-4. For full details contact 
the conference secretariat (002) 34-1424. 
Intelligent Autonomous Systems Conference 
will be held over December 8-11 Amster-
dam. Contact: Secretariat. Conference IAS 
co/o Congressbureau "Van Neutegen", PO 
Box 27783, 3003 MB Rotterdam. tel (010) 

433-3179. 
FEBRUARY, 1988 
Space Commerce '88 is going to be held at 
Montreaux Switzerland over February 21-
25. Those wishing to go should write or ring 
the Secretariat. Space Commerce '88, 2 Ave 
de la Gare, PO Box 122. Ch- I820. Mon-
treux. Telex 453254. 
MARCH 
The World In Space is the name of the 1988 
annual convention of the American Con-
gress of Surveying and Mapping/American 
Society ot Photogrammetry and Remote 
Sensing. Contact Jerome J. Lenczowski. 
12775 Weber Hill Road. St Louis MO 
63127. 

MAY 
An International Aerospace Exhibition is to 
be held at the Hanover Air Show from May 
5-12. For more information contact 
Deutsche Messe-und Ausstellungs-AG. 
Abt 312 Messegelande, D 3000 Hannover 
91. Telex: 9 // 7/8. 
The Australian Bicentennial International 
Congress in Mechanical Engineering ( Mech 
88) will host a Conference on Space Engi-
neering in Brisbane over May 8-13. To visit 
or participate contact the Institution of En-
gineers. Australia. Conference Manager. 
Mech 88 Conference. II National Circuit. 
Barton. ACT 2600. Telex: AA62758. 
JULY 
Australia's National and International Com-
puter and Communications Exhibition and 
Conference will be held in the Darling Har-
bour area of Sydney from July 26-28. Poten-
tial visitors and exhibitors should ring (02) 
959 5555. 

ETI November 1987 — 13 



NEWS DIGEST 

Cannon Dot 
Signs 
STC Cannon has won some 
large contracts with the Syd-
ney and Adelaide public 
transport authorities for the 
production of destination dis-
plays for passenger busses. 
The same technology will 
also be used on the new Tin-
gara rapid urban rail units in 
New South Wales. 
The signs are composed of 

a matrix of hundred of small 

dots, each made up by tog-
gling a small circular metal 
flap. Typically, one side of 
the flap is coloured white an 
green, the other side black. 
An electromagnet is then 
used to control the orienta-
tion of the flap. In this way, 
letters, numbers or graphic 
designs can be built up and 
displayed. 
According to spokesmen 

at STC Cannon, such signs 
are ideal for large outdoor 
displays that must be clearly 
visible from a considerable 
distance. They beat either 

LEDs or LCDs in this regard. A 
side benefit is that they con-
sume very little power. In 
fact, energy is only required 
to change the state of the 
flaps. 
While such signs are not 

new, having being used 
overseas for many yea rs,the 
software that drives them was 
developed in Australia by 
SIC Cannon. They are de-
signed so that they may be 
operated in a number of dif-
ferent modes. For instance, 
letters or digits can be ent-
ered individually from a key-

board. Alternatively, and of 
more interest to bus opera-
tors, a programme may be 
written that will allow a single 
keystroke to bring up a com-
plete display. This can be ex-
tended so that a sequence 
of signs can be shown, with 
very simple inputs from the 
operator at the relevant 
times. 

Services 

Australia's Finest 
C Compiler 

FROM 

$260 

plus delivery 

FROM 

$300 

plus delivery 

act 314 

HI TECH C Compiler 
• Complete production quality compiler 
• Smallest, fastest code from any compiler 
• High performance C Compiler for the Z80,68030,65816, and 
8086 processors 

• Runs on CP/M-80, PC-DOS. MS-DOS, CP/M-86, 
CONCURRENT CP/M, ATARI ST and APPLE II gs 

• Now in use at thousands of sites worldwide, including 
Australian Government and large institutions. 

• Excellent user interface 
• ROM code is supported and it includes a macro 
assembler, linker, librarian, object code converter, cross 
reference utility and full library source code. The 8086 
compiler supports large and small memory models and 
the 8087 

Cross Compilers 
• Run under MS-DOS, UNIX, and CP/M-86 and produce 
code for the 68000.8086/286.65816,8096 and Z80 processors. 
Each compiler includes an assembler, linker, librarian, 
object code converter and cross reference utility. 

+11-T ECI-+ 
SOFTWARE 

The Cutting Edge 

Order from: HI -TECH SOFTWARE 

P.O. Box 103 Alderley 4051 

Telephone (07) 366 6971 
READER INFO No  

READER SERVICES: Ail enquiries re 
photocopies of 

uric:es ce,,)0 or technical enquiries 
n-v..sf be directed by mail Eli 
Reader Services. RO Box 227. Water-
loo. NSW 20'7 Enclose cheque or 
rxYvy order to the appropriate value 
with your request Relevant charges in-

pOstage within Australia ona 
New Zealand are Poc.ç iço.uns S4. 
.qtas•at copies $4 per °nice or $8 
• ,,:lect spreads over rnore than one 

.• • arvyert. $5 per board or panel 
. • •. • or equ,vdent SIC for 

TECHNICAL ENQUIRIES:' .- es by 

"7' • • S. have 

'.1nd receive ci ; 
(.• ' 

• ',1st five ,,, :•• " 

re,:rey ond expect reply 
r"' the Fen] Forwat,I • at the 
tAitot - Dn 
COPYRIGHT: t-or,or•s of t.: ,ecirc,,, 

• 

LIABILITY 
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SONICS 
MAGAZINE 

MUSIC SOUND 
RECORDING 

STAGE LIGHTING 

THE ALL 
AUSTRALIAN 

MUSIC MAKERS' 

MAGAZINE 

For: Musicians, 

Road Crews, 

Recording Engineers, 

Lighting People, 

Managers, Promoters 

and anybody 

interested in what 

goes into 

today's music-making. 

OUT NOW 

CRAZY FACE AFTER STOCKTAKEll 

CLEARANCE continues 1 
The Home of Gardner Electronics 
TWIN 

TRUCKERS 

Ecr,';.`7e7 $29.98 
Part No 19371T1 

toREIgN 

IGRAPHIC 

11 $199"  

Deluxe éA9 98 
model et 

P/N 1945VWN 

G4inff 
—eel,A flECUTOKS 

2',271 

FOR THE HAN WHO 
WANTS THE BEST VALUE 
Full 2 year guarantee 
with automatic re-
placement If It should 
falter. All wanted 
features bulk price. 
Hefty 14 watts output 
etc, etc. Built solidly 
for Aust tough con• 
ditions. 

P/N 3CCOOVSE 

t:e..K+Hui 
Huge 

80 watts 
output 

$100 OFF AT 

one of the best 
graphics around. 

Excess stock to 
clear. 

P/N 53I6CLA 

PAK TK106 
DUAL CONE 
SPEAKERS 
Air suspended 4 
inch 30 watts 

speakers 

$39911)1 
Excellent value 

P/N 6513TMK 

40CH SSB 
CB SUPER 

TOMCAT 

$197" 
Good value 40ch 
AM/SSB CB, 

Hatadi, Pierce & 
Simpson, Super 

Tomcat. 
P/N 1215STC 

P/N 19130MTS 

4el.a 
HOME BASE 
ANTENNAS 

$5498  

3 ELEMENT 

BEAMS 

$99" 
P/N 1982EBA 

FULL RANGE 

HELICAL 
RODS 
FROM 

$999 

UPTO 

$5999Ï 

We carry most types 
of CO Ants including 

the famous Blue 
Gardner Electric Ant 
with 2 yrs guarantee 

COLT CB's 
r_ • 

$9998 

Top value set for 
this low price 
P/N 1019LPG 

PRLEC 

CB 
H/Duty 

POWER SUPPLIES 

metal 
Amp 
$6998 

case 
P/N 1558APS 

TOP QUALITY 

PRESIDENT 
40CH SSB 

e  
Host of features. 

Exceptional 
performance 

$329" 
Not the cheapest 
but top quality. 

P/ No 1235PRE 

UNIDEN 
MARINE 
CB's 

Suitable for all 
types boats 

'1 299' 
Also the better 
value Sea Simba 
with the extra 
features is also 
available at just 

$10.00 extra. 
P/N 1407GES 

GARDNER 

ELECTRONICS 

BOOMER CB 

129" 
• Best quality 

• Built tough for 
Australian 
conditions 

• Full 2 year G/tee. 
P/N 1000800 

DIGITAL 
RADIO/CASSETTES 

PiN 4815ATW 

'199  
SPEAKERS 

PR 
FANCY BOX TYPES 

P/N 5901TSS 

CAR RADIO 

AERIALS 
$399 

P/N 7601CLA 

Radio/Cassettes 
Sound Barrier 
with FREE 
speakers 

RADIO/CASSMES 

THE LOT 

$8998 

Top price for 
reasonable quality 
unit and speakers 

P/ N 3003SST 

ECONOMY AM/FM 
RADIO/CASSETTE 

'4998 
THAT'S RIGHT 

$49.98 
For an AM/FM 
Rodio/Cossette 

Ploy•r. 

Cheapest in Aust. 

P/N 3015v/TO 

FERRIS 
AM/ FM PUSH 

BUTTON 

CAR RADIOS 
71r1:•-t CD 

$4998 
For those who do 

not need a cassette 
P/N 4952 PAR 

GARDNER 
ELECTRONICS 

I 

Proud to be 
Australian 

BRANCHES ACROSS AUSTRALIA 
• W.A. Phone 451-9511 For Details 

• S.A. Phone 277-6604 For Details 
• VIC. Phone 312-2311 For Details 
• Very soon also in QUEENSLAND 

READER INFO No. 20 

MAIL ORDERS 
WELCOME 

AU mail orders welcome 56.50 any size 
order anywhere in Aussie. Mail Order 
Dept. 1389 Albany Hwy, Cannington. 
WA (09)451 9511. BANKCARD. 
VISA. AU specials apply for 
one week only. Crazy Face 
Charlles is the home of 

Gardner Electronic • and is part of the Gardner 
Corp. a fully owned Australian company. 
drawings not exact in every detail. 
Bankcard. Visa. Lay-by all welcome. m e 
WE WANT YOUR BUSINESS. 
No. 1 in Car Sound and Cti in Austre! 

1.• 12/M1 CUT OUT AND KEEP 



New transmissions 
from Europe, America, Oceania, 
compiled by Arthur Cushen. 

Kilohertz Comment 
NEW TRANSMITTERS 
The long-awaited operation 
of the 500 kW transmitters by 
Radio Yugoslavia (with its 
subsequent increase in trans-
mitting power) as well as two 
additional transmitters at 
KSDA and WHRI, have been 
noted recently on shortwave 
bands. 
Radio Yugoslavia is using 

two 400 kW transmitters from 
its transmitting centre at Bijel-
jina and has been heard 
broadcasting several English 
programmes. Two frequen-
cies are used, one at 
200OUTC on 5980 and 
6100 kHz for a 30 minute pro-
gamme and another at 
2215UTC on 6100 and 
7240 kHz . During the initial 
tests these broadcasts were 
heard one hour earlier as 
Yugoslavia was on summer 
time. Reception reports are 
requested to be sent to KSDA 
Radio Yugoslavia, PO Box 
200, Belgrade, Yugoslavia. 
The second transmitter at 

KSDA, Agat, Guam is now in 
operation and this 100 kW unit 
has enabled an expansion 
of KSDA programmes. In the 
initial period with only one 
transmitter, broadcasting was 
restricted and only on Satur-
day and Sunday was a full 
transmission of some 20 hours 
possible. The introduction of 
a second transmitter has 
enabled the programmes to 
be heard on a daily basis. 
Added to this there have 
been four times the number 
of English broadcasts heard 
since the introduction of the 
expanded programme. The 
schedule for English transmis-
sions is 0000-0100 on 15125; 
0200-0300 on 17865; 1600-
1700 on 9830; 2100-2200 on 
11965 kHz. The address for re-
ception reports is KSDA, Ad-
ventist World Radio — Asia, 
PO Box 7500, Agat Guam, 
96928. 
The second 100 kw transmit-

ter for World Harvest Radio 

International, South Bend, In-
diana is now in service and 
this enables an expansion of 
the broadcasts, reports of the 
reception of the second 
transmitter are welcomed at 
the Le Sea Broadcasting Cor-
poration, WHRI, PO Box 50250, 
Indianapolis, Indiana 46250, 
U.S.A. 
WHRI reports that in its first 

few months of operation over 
10,000 letters were received 
requesting verification and 
this encouraged the station 
to install its second 100 kw 
transmitter. Plans are also un-
derway to install a transmitter 
in the Hawaiian Islands at a 
later date, which will be 
beamed to the far east. WHRI 
has two antennas, one for Eu-
rope and one for South 
America and is beaming 
programmes in two direc-
tions on the same frequency 
with its two transmitters. The 
new schedule or the second 
transmitter of WHRI is: 0000-
0300 on 11705; 0300-0600 on 
9850; 0600-0800 on 7400; 
0800-1100 on 6095; 1100-1300 
on 11790; 1300-1500 on 21700; 
1500-1700 on 11790; 1700-1800 
on 21700; 1800-2000 on 15120; 
2000-2300 on 15400; 2300-
0000 on 9770. 

RADIO FRANCE 
EXPANSION 
Radio France International 
had formerly planned a 
relay base in Sri Lanka but 
due to the unsettled political 
situation the station is looking 
for a new site for its South 
East Asia base. This could 
possibly be Thailand. 

In a recent interview Jona-
than Marks of Media Net-
work, the head of the English 
section of RFI in Paris, indi-
cated that a second relay 
base is under consideration. 
The second base will be on 
the Reunion Islands in the In-
dian Ocean. The plans cover 
a three year period and in 
the first stage two transmitters 

of 500 kw with three antennas 
are to built and they will 
cover the area from Mada-
gascar up to the Persian Gulf. 
The second stage would in-
clude construction of a fur-
ther transmitter which would 
beam programmes to South-
ern Africa. 
Radio France International 

is now broadcasting 24 hours 
a day in French and has in-
creased its output to 12 lan-
guages. There have been 
some changes to the English 
programming, and news is 
now being broadcast at 
0200, 0330, 0415, 1110 and 
160OUTC whilst a bi-lingual 
disc jockey type programme 
is broadcast from 0300-
050OUTC for listeners in North 
America with announcement 
in both English and French. 
The programme "Paris Call-

ing Africa" 1600-170OUTC is to 
undergo change with the first 
half hour being news of an 
international nature, and 
news from France; and the 
second half is to be news 
about Africa and features. 
The programme at 110OUTC is 
now for world-wide recep-
tion, North and South Amer-
ica, Africa, Europe, Asia and 
the Pacific and is carried on 
20 frequencies. There has 
been a dramatic response 
from English speaking listen-
ers concerning the new pro-
grammes, but French speak-
ing listeners are finding it 
necessary to re-tune when 
English is carried on RFI and 
look for the frequencies 
which are carrying only 
French transmissions. 

SHORTWAVES 
BRAZIL: Radio Brazil advises 
that Radio Nacional do Rio 
de Janeiro do not verify be-
cause of lack of time and 
personnel. The latest sched-
ule of Radio Brazil, in English 
is 1800 to Europe on 15265; 
and at 0200 to North Amer-
ica on 11745 kHz. 

CANADA: The Radio Canada 
International schedule from 
October 25 Includes 2100-2129 
Monday-Friday, 2100-2159 
Saturday-Sunday on 5995, 
7130 on 11945, 15325 kHz; 
0200-0229 Monday-Friday, 
0230-0259 Monday-Friday on 
5960, 9755 kHz. The hour 
news programme of French 
and English is 0600-0700 with 
English 0615-0630 and 0645-
0700, and French 0600-0615, 
0630-0645 Monday-Friday is 
now on 6050, 7155, 9740, 
9760, 11840, 15235 kHz. A fur-
ther English transmission 
0930-0940 Monday-Friday is 
carried on 5960, 9755 kHz. 
IRELAND: Radio Dublin Inter-
national is using the new fre-
quency of 6930 kHz replac-
ing 6910 kHz and has been 
heard around 0530 on Sun-
days with commercial pro-
gramming. 
MARSHALL ISLANDS: WSZO 
has extended its use of 
6070 kHz to as late as 0800 
when a frequency change is 
made for the balance of the 
transmission on 4940 kHz. This 
frequency is observed to 
closing at 100OUTC with an-
nouncements in English as 
well as local languages. 
NEPAL: Kathmandu provides 
good reception on 3230 kHz 
with English news at 1415UTC. 
The other frequency 5005 kHz 
can also be heard but suffers 
from a new Indonesian sta-
tion on that channel. Later re-
ception of 5005 kHz is fair to 
closing at 1715UTC. 

NICARAGUA: A new powerful 
transmitter and an extension 
of programmes has been ob-
served with the Voice of 
Nicaragua operating on 
6100 kHz with English 0600-
070OUTC. This is a repeat of 
the earlier broadcast 0300-
040OUTC which is carried on 
6015 and 6100 kHz. The station 
is asking for reception reports 
to the Voice of Nicaragua, 
PO Box 248, Managua, Nica-
ragua, Central America. 
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ARE YOU AN AMATEUR? 
The Wireless Institute of Australia can 
assist you to become a member of a 
world-wide fraternity, active in 
Australia for 75 years. The WIA 
furthers the aims of amateur radio by 
maintaining close liaison with all 
relevant Government Departments. Can 
you afford not to be part of it? 

By joining the WIA you have access to 
• Buying technical books through 

State Divisions at subsidised prices 
• Bureaus to receive and forward QSL 

cards at reasonable rates 
• Meeting new friends with a mutual 

interest at organised meetings and 
conventions 

• Classes, either correspondence or 
personal attendance 

• General advice on matters 
concerning the hobby you enjoy 

• The official journal of 64 pages, 
plastic wrapped delivered to your 

letter box monthly free of charge 

The journal contains informative 
articles on Construction, Try This, 
Technical Data and Articles, Wanted to 
Sell, Buy, Swap or Exchange 
Advertisements (free to members), 
Computer Programs, articles of general 
and historic interest, plus regular 
columnists on HF, VHF and UHF 
Developments, News and Events, 
Awards to win and Contests to enter — 
just to mention a few of the subjects 
covered. 

Support your interest in electronics by joining the WIA for very 
moderate fees and becoming a member of the world-wide fraternity of 
radio amateurs. 

For further information write to: 

THE GENERAL MANAGER 
WIRELESS INSTITUTE OF AUSTRALIA 

PO BOX 300 
CAULFIELD SOUTH, VIC. 3162 

Registered Address: 3/105 Hawthorn Road, Caulfield North. Vic. 
BKP-AD870140 

READER INFO No 7 



Paul Budde reviews 
the international 
position of 
videotex services 

Videotex News 
UK INSURANCE 
The insurance arm of the Brit-
ish merchant bank Hill Sam-
uel has a videotex service for 
the insurance industry. In-
tended for use by 30 
branches, and 700 self-em-
ployed salesmen, the system 
has 100 users, and expects 
500 more this year. First ap-
plication is a client policy in-
quiry system updated daily 
giving agents access to infor-
mation on the status of any 
policy. The system runs on an 
IBM 3083 using Langton Elec-
tronic Publishing Systems P111 
software. This is connected 
via leased line to a Micro-
Scope Videogate concentra-
tor, to an IBM 3275 front-end 
processor running NPSI net-
working software, and then to 
the Prestel network. 

VIDEO TAX 
APPLICATION 
Motor cars, insurance, holi-
days, local information, retail 
stores are six apparently dis-
similar elements of our life 
that represent the most suc-
cessful applications of video-
tex technology to date. 
However, the rapidly grow-

ing number of users include 
advertising agencies, credit 
houses, training department, 
hospitals and estate agents. 
The key element is that 

computer experts and com-
puter illiterates alike can 
master videotex systems. The 
technology is easy to oper-
ate; uses colour and graph-
ics to good effect; is intera-
tive, allowing two-way com-
munication and is economi-
cal to install and run. 

BUREAU FACILITY 
Sperry Corp — US is escalat-
ing its private videotex sys-
tem sales effort through a ser-
vice bureau facility operated 
by Commercial Data Pro-
cessing. The service will be 
available at $uS35,000 for 
three years' unlimited use 
and includes one year of un-

limited computer processing, 
as well as training, consulta-
tion and limited work space 
at the CDP facility. 
The centre is equipped 

with two Sperry 1100 main-
frames, 64 asynchronous and 
64 bisynchronous telephone 
lines, and Sperry's Mapper 
software system supporting 
ASCII, Pretel, CEPT and 
NAPLPS formats. Sperry's ser-
vice bureau facility costs 
about half that for compara-
ble service from other private 
system marketers. 

PRIVATE VIDEOTEX 
It has become clear that 
gradually CEPT will be ac-
cepted throughout Europe. 
As Australia is closely re-

lated with the Prestel tech-
nology, it will be necessary 
to follow these trends more 
closely in Australia. 
Recently the European 

CEPT commission issued the 
T/CD 06-01 document with 
hardware and soflwa re 
recommendations. 

It is important to note in this 
document that there is now 
more freedom of choice be-
tween the different profiles 
described as follows: 
Profile 1: Bildschirmtext 
Profile 2: Teletel 
Profile 3: Prestel 
Profile 4: Prestel Plus 

NUMEDIA 
Numedia Corp is a world-
wide brokerage and new 
media marketing partnership 
with US, European and Aus-
tralian market leaders. 
Numedia now has local part-
ners in Amsterdam, Bonn, Lon-
don, New York, Sydney and 
Zurich. Charter clients in-
clude British Telecom, Com-
puter Dynamics Products, In-
ternational Datacasting 
Corp, and others. 
Numedia was founded by 

Arthur Esch, also founder of 
the defunct Nabu Network 
cable project, and Thomas 
Wheeler past president of the 
National Cable TV Associa-

tion. Paul Budde Communi-
cation is the Australian part-
ner in Numedia and is cur-
rently developing a satellite-
videotex network for Austra-
lia, based on Numedia tech-
nology. 

KEEP IN TOUCH 
WITH THE DUTCH 
Viatel has one full country 
presentation: the Dutch data 
base, launched by the Dutch 
Minister for Economic Affairs. 
The Netherlands Embassy, 
the Australian-Netherlands 
Chamber of Commerce, 
Netherlands' Board of Tour-
ism, KLM Royal Dutch Airline, 
and Philips are some of the 
information providers. 
Another Viatel "first" is the 

"News in Dutch" section in 
the Electronic Newspaper. 
Dutch database 34530, 

News in Dutch 345673 on 
Viatel. 

MARKETING 
ON-LINE 
TRANSACTIONS 
Transaction processing (eg, 
teleshopping, and telebank-
ing) services are the least-
developed elements of con-
sumer on-line services. They 
also happen to be the fastest 
growing. Furthermore, sub-
scribers who come on-line to 
pay bills or buy records are 
the first for whom the appli-
cation is more interesting 
than the medium — in other 
words, they are crossing over 
from the hobbyist stage and 
into an early adaptor market. 

NEW GENERATION 
CEPT TERMINALS 
FOR SPAIN 
One of Spain's leading 
banks, Banco de Santander, 
has bought 5000 Minitels for 
use with its home banking 
system, the first in Spain. Intel-
matique is the bank's techni-
cal consultant in setting up 
the system. The Minitels were 
bought from La Radiotech-

nique through Philips of 
Spain. 

Private companies in Bel-
gium, Luxembourg, Nether-
lands and Switzerland have 
also placed significant or-
ders for Minitels in recent 
months. Intelmatique has also 
introduced three new Inter-
CEPT terminals capable of 
accessing all European 
videotex systems on Prestel, 
Antiope, or CEPT standard. 

Transpres, a hardware sys-
tem with two V24 interfaces, 
allows an Antiope terminal to 
emulate Prestel. Transister, a 
real-time converter, allows a 
Minitel to emulate CEPT. Join-
tel, a presentation level 
protocol converter, permits a 
videotex system using any of 
the three standards to be si-
multaneously accessed by 
terminals of all three proto-
cols, doing all conversions in 
real-time. Prices for these 
black boxes range from 
$US600 to $ US1150. 

TELE GROCERIES 
Telecard International's su-
pershop in London is an on-
line grocery ordering service 
on Prestel, the UK's national 
public videotex service. Su-
perShop offers 3500 grocery 
items to teleshoppers in up-
scale London areas. Products 
include food, household 
items, and wine. Product 
prices won't exceed those of 
the convenience food stores, 
which generally get an 8 per 
cent markup over regular su-
permarkets. 
The customer must buy a 

minimum of £35 (about 
$US50) per order — which in-
cludes free delivery — and 
pay upon delivery by cash 
or check. The company proj-
ects 5000 users in the first 
year; 12,500 in the third. In the 
five boroughs of London 
where the service is being in-
troduced, there are 8000 Pre-
stel users out of a population 
of 360,000. Weekly grocery 
budgets in these areas aver-
age £46. To finance the proj-
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ect, Telecard raised £600,000 
In a recent public offering, 
and the British Telecom unit 
running Prestel has taken an 
option to acquire 10 per cent 
of the venture. British Telecom 
has also agreed not to back 
any similar competing tele-
shopping ventures in London 
for at least two years. 

BUSINESS VIDEOTEX 
IN THE US 
Business videotex in the US 
will grow to a $US1.49 billion 
industry by 1990, up from 
$US29.7 million in 1985, ac-
cording to Frost and Sullivan 
(F&S). The F&S study cites the 
"closer user group executive 
information systems" as 
videotex's most dynamic 
market segment, growing 
from $US1.8 million in 1985 to 
$US609.5 million by 1990, due 
to the proliferation of office 
personal computers. 
Competition will spur "au-

tomated order entry' to take 
26 per cent of the 
wholesale/retail market by 
1990, and will post $US100 
million in sales by 1988 and 
$US400 million by 1990. "Gen-
eral purpose systems" will 
rise from $US13 million in 1988 
to $US263 million in 1990. 
"Real Estate Systems", cur-
rently the largest market seg-
ment, will rise from $US19.9 
million in sales to $US226.2 
million in 1990. 

TEX TERMINAL IN 
MEDICAL 
APPLICATION 
New Dimensions Ltd a new 
company, has acquired the 
patents and licensing rights 
from Arthur D. Little Co to Tex, 
the Prestel-format videotex 
decoding terminal previously 
manufactured and marketed 
by Telelogic. New Dimen-
sions is to use a Tex terminal 
for a medical information 
network it will test in New Jer-
sey connecting hospitals 
computers to over 1000 doc-
tor's offices and clinics. The 

company expects Telelogic 
to manufactue units on sub-
contract basis. 

(In 1984, Telelogic pre-
sented a demonstration Pre-
stel terminal for SUS100 - 
ed.) 

KODAK DEC 
INFORMATION 
CENTRE 
Eastman Kodak is using a 
DEC VAX VTX private video-
tex system for handling 
phone inquiries to its con-
sumer assistance Information 
Centre. The newly estab-
lished unit cost Kodak about 
$US600,000 to set up; the pur-
pose is to handle customer 
calls about photo equip-
ment, film, and processing. 
The Kodak Information Cen-
tre handles 700 calls in 14 
hours per day by 30 repre-
sentatives. Information can 
be retrieved a tree menu or 
keyword search; Kodak esti-
mates a 30 per cent gain in 
productivity by accessing in-
formation via videotex in-
stead of through print manu-
als. The DEC VAX VTX system 
is front-ended onto existing 
IBM mainframes; some prob-
lems encountered passing 
through information from 
word processing facilities to 
videotex systems because of 
formatting and moving com-
mands. 

THAI VIDEOTEX 
A Thai university is using a 
videotex system from Tayson 
Information Technology of 
Canada for its distributed 
educational service. The 
60,000 student university in-
stalled Tayson's Viatel in-
structional program to ser-
vice students unwilling to 
relocate from throughout the 
country to a central campus. 
Instead, users go to a local 
centre where they can ac-
cess Viatel program modules 
through a dial-up service. 
Students identify themselves 
with a personal password; 

the system allows them ac-
cess only to the modules for 
courses they take. 
The system provides in-

structional modules to sup-
plement classroom and text-
book sessions, multiple 
choice tests, and instant scor-
ing tests to both students and 
professors. 

LIMICON 
REDESIGNS NAPLPS 
Limicon (Canda) has rede-
signed the videotex NAPLPS 
standard for use in anima-
tions, process control, and 
robotics applications. Limi-
con has developed e-naps 
(extended NAPLPS), which 
subsumes the SRM to create 
a highly compressed pro-
gramming and transmission 
language. The process is de-
signed for control of multiple 
robotic devices and real-
time graphic reporting of the 
status of industrial processes, 
as well as for an animation 
tool set. 

E-naps operates with Soft-
bus, running under MS/DOS 
2.0+, which allows multiple 
programs to share and ac-
cess the same data simulta-
neously. E-naps graphic 
creation is accomplished 
with ProDraw. E-naps prod-
ucts include Animate anima-
tion software for $US1000 and 
Chartright charting software 
for $ US100. Softbus and Pro-
Draw cost about $US100 
each. 

HONEYWELL'S 
INFONOW 
The New Hampshire Depart-
ment of Human Services is a 
beta test site for Honeywell's 
Infonow private videotex sys-
tem. The videotex system is 
being used to deliver elec-
tronic editions of nine bulky 
policy manuals statewide to 
450 field workers. A private 
videotex system was chosen 
over a word processing sys-
tem due to the expense of 
dedicated word processors. 

10 BILLION 
TRANSACTIONS 
A Bank of America Corpora-
tion senior executive says 10 
billion transactions per year 
are potentially transferable 
to telebanking systems. The 
figure is based on the bank's 
assumption that up to eight 
check payments per month 
could be switched to tele-
banking. Another 20 per cent 
of the personal checks per 
month may migrate on point-
of-sale debit payments. 
Home banking technology is 
characterised as a multimil-
lion dollar capital investment 
with long payback times; the 
executive admits the cost to 
support BoA's Home Banking 
service is more than the reve-
nues generated by it. 

METROTELLER 
HOME BANKING 
Metroteller Systems, an Em-
pire of America Bank subsidi-
ary (EoA), is marketing its 
telebanking service to its 70 
ATM Network member finan-
cial institutions. The telebank-
ing software was licensed by 
Metroteller from another EoA 
subsidiary — Macrotel — 
which provides frame crea-
tion and system manage-
ment. 
Macrotel licensed the soft-

ware from Genesys, a Cana-
dian software house. The 
videotex service provides 
funds transfer, bill payment, 
and account inquiries for 
Apple, Commodore, and IBM 
PC's. 
EoA currently has about 100 

subscriptions on its flagship 
service. It says a credit union 
and another financial institu-
tion will use the software for 
customised branch informa-
tion, and then expand into 
home banking, though no 
timetables were mentioned. 
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E LESCOPE EARTH 
Brian Dance gives a survey of the latest in telescope technology. 

I
N the quest for the ever greater resolu-
tion of astronomical objects, larger and 
larger arrays of radio telescopes are re-

quired to provide extremely large bass 
lines. The largest system currently in regu-
lar operation is at the National Radio As-
tronomy Observatory (NRAO). USA. 
This enormous Very Large Array ( VLA) 
at NRAO is operated by Associated Uni-
versities Inc and is located in the plains of 
San Augustin near Socorro. New Mexico. 
It consists of 27 huge mobile dish aerials 
each 25 m in diameter and weighing over 
200 tons. 
A new Vcr Long Base Line Array 
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(VLBA) CUrrently under construction in 
the USA ‘‘ ill provide a far larger base line 
than the VLA. The installation of the first 
of ten identical 25 m antennas for the 
VLBA was completed early in 1987 at Pie 
Town, New Mexico. while a second an-
tenna is being constructed at Kitt Peak. 
Arizona. Antennas will also be built at 
Hawaii and in the US Virgin Islands to 
provide a base line of maximum length 
about 8(X)0 km. The VLBA will be com-
pleted with further antennas at six other 
sites spread across the USA. 
Although the VLBA will be by far the 

largest array, high resolution radio astron-

omy is a growing international science. 
There is already an expanding network in 
Europe and a network under construction 
in Australia. 

Five of the VLBA antennas will be 
placed in the southwestern USA where 
the predominantly clear, dry weather 
conditions arc expected to minimise phase 
fluctuations due to water vapour in the at-
mosphere. These five fairly closely spaced 
sites will be used for shorter base line. 
lower resolution work. They are also near 
to the VLA in Socorro where the VLBA 
control centre will be located to facilitate 
interchanges of VLA and VLBA person-



ne!. The VLBA will cover the whole of 
the northern hemisphere and part of the 
southern region, providing far better 
images of most of the radio sky than are 
currently available. 
Although other widely spaced radio 

telescopes in Australia, Europe, the USA 
and Russia have occasionally been linked 
for shorter periods, the VLBA will be the 
first dedicated radio astronomical array of 
fully continental magnitude. The problems 
arising from the use of temporary links 
not designed for interferometric work will 
be eliminated. These problems include the 
very limited periods of availability of an-

tennas provided for other purposes and 
the shipping of specialised interferometric 
equipment to the sites concerned for lim-
ited periods of use. 
There has been considerable interna-

tional collaboration in Europe where radio 
telescopes built mainly for other purposes 
has been linked to form arrays with base 
lines up to 2500 km. The European Very 
long base line Network (EVN) incorpo-
rates antennas in England, West Germa-
ny, The Netherlands, Italy, Sweden and 
Finland. Further antennas will be added to 
the network, including those under con-
struction in Poland and in Sicily, but the 
maximum EVN base line has been ob-
tained with the collaboration of a Russian 
station in the Crimea. 

Resolution 
In order to appreciate the need for a base 
line of inter-continentxal magnitude to 
achieve the best resolution, one must con-
sider the wavelengths to be received. 
Optical telescopes with mirrors more than 
5 m in diameter have been built, but they 
operate at visible wavelengths (about 360-
780 mm). Radio astronomical telescopes 
operate at wavelengths about 200,000 
times greater than this (typically in the 
10 cm region). For the same resolution as 
a 5m diameter optical telescope, the 
diameter of a radio telescope would there-
fore have to be some 200,000 times 
greater than 5 m, namely about 1000 km. 
A single dish of such a size is quite out of 
the question, but a number of separate 
dish aerials can be located at widely sepa-
rated locations and linked together. 
The 8000 km base line of the VLBA 

will provide an angular reolution of about 
0.2 milliarc-seconds. This is about 100 
times bigger than that provided by the 
best optical telescopes and 100,000 better 
than that from the largest single radio as-
tonomy antenna. This resolution is com-
parable to that needed to read a newspa-
per at a distance of about 4000 km. 
This amazing resolution is obtained by 

using two or more radio antennas as an in-
tefermoeter, the signals from them being 
combined in a computer. Difference in the 
path lengths of the waves reaching the 
telescopes lead to complex interference 
patterns; these can be analysed by com-
puter to find the position of each radio 
source very accurately. In general the 
resolution provided by an array of radio 
telescopes is comparable with that which 
would be obtainable from a single antenna 
of a diameter equal to the distance across 
the array. 
Although this interferometric technique 

has been used for radio astronomy for 
about thirty years, adequate computing 
power to store and analyse the enormous 

amounts of data thus generated has been 
available only for about the past fifteen 
years. 

The VLA 
The VLA comprises an array of large an-
tennas mounted on rails and is in the 
shape of a letter Y. One arm of the Y ex-
tends 19 km to the north and the two 
other arms 21 km each to the southwest 
and to the southeast respectively. These 
antennas can be moved to provide arrays 
with baselines ranging from 1 to 35 km. 
Construction of the VLA commenced in 
1974 after a proposal in 1967. Six of the 
antennas came into operation by 1977 and 
the array of 27 antennas was completed 
early in 1981 at a cost of just under US$80 
million. The array is operated continu-
ously for studying the solar system and ob-
jects in both our galaxy and in other gal-
axies. 
The VLA provides an optimum resolu-

tion of 0.13 arc-seconds when the anten-
nas are fully spread out; this is compara-
ble with that of some of the best optical 
telescopes. Signals are received over five 
bands from 330 MHz (91 cm) to 23 GHz 
(1.3 cm). 

The VLBA 
In 1982 the NRAO proposed that the 
much larger VLBA be built to enable fine 
detail in the structure of distant quasars 
and galaxies to be seen which could not be 
resolved by the VLA. Work started on the 
US$75 million project in late 1985. 

Frequency Wavelength 

330 MHz 
610 MHz 

1.5 Ghz 
2.3 GHz 
5.0 Ghz 
8.6 GHz 
15 GHz 
23 GHz 
43 Ghz 

91 cm 
49 cm 
20 cm 
13 cm 
6 cm 
3.5 cm 
2 cm 
1.3 cm 
7 mm 

86 Ghz(?) 3.5 mm(?) 

Table 1. VLBA antenna design operating fre-
quencies and wavebands. 

The VLBA antennas have been de-
signed to operate in the first nine bands of 
Table 1; they include all of the VLA oper-
ating bands so that the two arrays can be 
combined when this is desirable. A tenth 
band at 86 GI-lz may be added to the 
VLBA system later, partly because the 
shorter wavelength would raise the resolu-
tion to 0.1 milliarc-second. 
Low noise GaAs FET devices will be 

used in the VLBA system to amplify in-
coming signals in the bands from 330 MHz 
to 15 GHz, High Electron Mobility Tran-
sistors (HEMTs) will be employed for am-
plification in the 23 GHz band. For opera-
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tion at frequencies from 1.5 Ghz upwards, 
the GaAs FET and HEMT devices will be 
cooled to 15 k (-258°C). 

Instrumentation 
Each station will have two high speed tape 
recorders capable of storing 128 Mb of 
data per second continuously, and even 
higher data rates for limited times. The 
11 km of tape thus produced each day 
from each of the ten stations will be sent 
to the VLBA data processing centre. At 
this centre computers able to perform 10'2 
operations per second will transform the 
data into very detailed images of the radio 
sky. 
The data processing centre will be able 

to use information from up to 20 tape re-
play systems. It will therefore be easy to 
increase the sensitivity and/or the resolu-
tion of the VLBA by including informa-
tion from antennas other than those in the 
main array. 

Applications 
The VLBA will be employed to study the 
evolution of stars and other relatively 
compact objects within our own galaxy. 
For this application it will offer the great 
advantage that radio waves can travel 
through the relatively thick clouds of dust 
and gas which absorb the visible wave-
lengths detected by optical telescopes. The 
VLBA will be able to detect the radio sig-
nals emitted by molecules within our dust 
clouds from which new stars are being 
formed. Similarly it will detect the radio 
emissions from molecules in the atmos-
pheres of dying stars. 
Astonomers will be able to use the high 

resolution provided by the VLBA to di-
rectly measure distances of objects 
throughout our galaxy and in some neigh-
bouring galaxies. This could assist our un-
derstanding of the evolution and ultimate 
fate of the universe. It may also help to 
determine how rapidly it is expanding, etc. 
An important application of the VLBA 

at greater distances is in the study of the 
energy sources of distant radio galaxies 
and of quasars (quasi-stellar objects). 
Much data on quasars has already been 
obtained by the use of the VLA and other 
radio telescopes, but the much higher 
resolution which will be offered by the 
VLBA is required to study the energetic 
cores of quasars in detail where violent ex-
plosions are taking place. Here again the 
ability of the VLBA to see through dust 
clouds will be invaluable. 

It is not surprising that the applications 
of the VLBA are not confined to astron-
omy. The measurement of the precise as-
tronomical positions of very distant gal-
axies and quasars will enable them to be 
used as fixed reference points so that the 
relative positions of each of the measuring 
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antennas in the array can be calculated to 
an accuracy of a few mm. Long term 
changes in the relative positions of the an-
tennas will provide information on conti-
nental drift and on the deformation of the 
earth's crust. The accurate data on the an-
tenna positions will also enable small 
changes in the rate of rotation of the earth 
to be observed and information will be ob-
tained on the wobbling of the earth on its 
axis. 

Australian Telescope 
The Australia radio telescope array will 
offer a unique observational facility for 
the southern hemisphere when it is com-
pleted in 1988, since it will be able to re-
ceive signals from objects which, owing to 
their location, cannot be studied by the 
VLBA or by the EVN. 
The Australia telescope will include an 

array of six telescopes, each 22 m in 
diameter, which will be positioned along a 
6 km line at Culgoora (near Narrabri), 
NSW. As in the case of the VLA, these 
antennas are being built on rail tracks to 
enable them to be moved into various 

GG 
This resolution is 

comparable to that needed 
to read a newspaper at a 

distance of about 
4000 km. 

PP 
positions to produce different base lines. 
A similar 22 m diameter seventh tele-

scope is under construction 115 km to the 
south at the Siding Spring Observatory 
near Coonabarabran. The much larger ex-
isting 64 m diameter telescope at Parkes is 
to be included in the array so as to in-
crease the base line to 320 km. The total 
cost has been estimated at nearly US$30 
million. 

Frequency Wavelength 

1.5 GHz 
2.3 GHz 
5.0 GHz 
8.5 GHz 

20 cm 
13 cm 
6 cm 

3.5 cm 

Table 2. Initial operating frequency and wave-
lengths of the Australia telescope. 

The Australia telescope will initially be 
operated in only the four bands shown in 
Table 2. However, it is intended to add 
another seven operating bands later rang-

ing from 330 MHz (91 cm) to 116 GHz 
(2.67 mm). 
The size of the Australia telescope will 

be increased when necessary by collabora-
tion with other stations. The large 60 m 
diameter antenna at Tidbinbilla will some-
times be used; it forms part of NASA's 
deep space network for communicating 
with inter-planetary spacecraft and will 
therefore be available for interferometry 
only for limited periods. Similarly, the 
University of Tasmania's 26 m diameter 
dish located in the Hobart area could be 
included in the Australian telescope when 
a longer base line of some 1400 km is re-
quired. The use of this telescope should 
improve the resolution to about 4 milliarc-
seconds. 

International Collaboration 
As is the case with all extremely high cost 
scientific projects, the future for extremely 
high resolution radio astronomy lies in an 
international collaboration. As the Austra-
lia telescope, the EVN and the VLBA will 
operate at many similar wavelengths, 
there is the opportunity to combine these 
networks not only to achieve base lines 
about equal to the diameter of the earth, 
also to provide wide directional coverage. 
Some inter-continental collaboration has 

already taken place. Perhaps tfi'e most 
notable yet was in 1986 when the Austra-
lian Tidbinbilla antenna (64 m) was linked 
with the Japanese Usuda antenna (64 m) 
and two 4.9 m antennas on one of 
NASA's Tracking and Data Relay Satel-
lites (TDRS) in orbit around the earth. 
Base lines of nearly 17,800 km (about 1.4 
times the diameter of the earth) were 
reached in 2.3 GHz studies of the radio 
emissions from three quasars. 

Space arrays 
The ultimate objective for ultra-long base 
line radio interferometry is the use of 
widely spaced antennas in space. These 
antennas should not only be widely sepa-
rated for optimum resolution, but for 
many applications must be large in order 
to obtain maximum sensitivity for good 
signal to noise ratios from extremely weak 
radio signals. It seems probable that such 
antennas in space would be on earth orbit-
ing vehicles whose position can be accu-
rately determined. 
NASA and the European Space Agency 

are currently considering proposals for or-
biting antennas which would provide reso-
lutions of 75 microarc-seconds or better. 
Frequencies of up to 23 GHz could be em-
ployed, but at least five years would al-
most certainly pass after the approval of 
such a system before it could come into 
operation. Base lines up to about twice 
the diameter of the earth should be 
achieved. 



20 51 -Hz 
$795* 
including probes 

Beat that! 
If there's one thing we know about at Parameters, it's oscilloscopes. 
Over the last 25 years we've sold some of the best brands. In fact we've 
built our reputation and business on giving our customers the best 

Now we've put that experience and knowledge to work developing 
our own range of oscilloscopes. Why now? We saw many manufacturers 
moving away from what our customers were asking for. And prices were 
simply going through the roof. Instead of genuine performance 
improvements we were seeing gimmicks. In short, we just couldn't find 
the CROS our customers needed. So we searched the world and found 
the right company to make our own. 

The new Parameters oscilloscopes are designed to give you high 
performance and reliability at a realistic price. Everything that matters 
is built in - including the probes which the competition 'forgets'. The 
gimmicks have been left out And of course our famous 'no nonsense' 
twelve months warranty covers all models. 

The range includes three models that will cover the needs of most 
technicians and enthusiasts. 

5502 - Unbeatable value in a 
20MHz CRO 
• 20MHz dual trace 
• lmV to 5V/div 
• Component tester 
• Signal delay line 
• Channel 1 signal output 
• Variable hold- off 
• Sweep magnification 
• Trigger preset 
• Single sweep 
• 150mm rectangular CRT 
• Illuminated inner-face graticule 
• $914 including probes and sales tax 
• $795 tax exempt 

5504 - 40MHz for a 20MHz price 
All the features of the 5502 with 40MHz 

bandwidth and delayed sweep but without 
the component tester. $1446 including 
probes and sales tax ($1258 tax exempt). 

6155 - Portable 15MHz 
Weighs just 4.5 kg and gives you a full 

featured 15MHz CRO you can take anywhere. 
Inbuilt rechargeable batteries give two 
hours of operation. $1148 including 
probes and sales tax ($998 tax exempt). 

Recommended retail prices. 

Call us now. 
Parameters Pty. Ltd. 
SYDNEY: 
Centrecourt 25-27 Paul Street North, North Ryde 2113. 
Tel: (02) 888 8777 
Fax: (02) 887 1283 

MELBOURNE: 
1064 Centre Road, Oakleigh South 3167. 
Tel: (03) 575 0222 
Fax: (03) 579 0622 

PERTH: 
106 Howe Street Osborne Park 6017. 
Tel: (09) 242 2000 
Fax: (09) 242 2150 
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10M Hz TURBO PLUS 
MOTHERBOARD 
This 10M Hz, no-wait-state board is a 
drop-in replacement for the sluggish 
4.7MHz PC motherboard. 
• 8088-3 running at 10MHz/no wait states 
• Turbo/normal selectable 
• 4 channel DMA • 8 expansion slots 
• Keyboard port • 640K RAM fitted 

$495 

READER INFO No. 74 
8MHz Turbo Motherboard still available at 
new low price. Was $450.00. 

NOW ONLY $425 

1.2MB/360KB 
FLOPPY CONTROLLER 
The perfect answer for backing up hard 
disks, archiving etc. 
• Supports both 1.2MB and 360KB drives 
• Fully PC/XT, PC/AT compatible 
• For suitable drive see below 

READER INFO No 52 

150W SWITCHING 
POWER SUPPLY 
Drop-in replacement for IBM PC's puny 
63W supply. 
• Boosts PC to PC/XT specs. Essential to 
run hard discs and other ad-ons on PC. 
• Outputs + 5V/15A, —5V/1A, + 12V/5A, 
— 12V/1A. 
• All cables to disk 
drives, mother- N:s‘tl..ez..7.,.-t7.) 
board etc. 

$148 
" 

de. 
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AUSTRALIA'S BEST 
SPEEDUP CARD 
Speed up your PC over 7 times with our 
superb new speed-up card.. 
• 80286 CPU plus 8088 for complete 
software compatibility 
• Clock rate 6/8MHz (selectable) 
BRAM on-board for disk cache 
• DMA support 
• Socket for 80287 co-processor 

$595 
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FLOPPY DISK 
CONTROLLER 
Controls up to 4 DS/DD 
360K drives. 

$65 READER INFO No 55 

PEGA EGA card — 
unmatched resolution 
Get all the standards with this superb short 
slot EGA card. 
• Supports Monochrome, Hercules, CGA, 
EGA and Plantronics modes. Fully Auto 
switchable. 
• Supports 132 columns in Symphony, 
Lotus and WordPerfect 
• Automatic monitor 
detection 
• 256K of video memory 
standard 
• Flicker free scrolling 

$495 
.READER INFO No 56 

DISK DRIVES 

40 Track Mitsubishi. 
Very fast track-to-track. 360KB 
DSDD. Lowest price in Australia. >245 

1.2MB Mitsubishi. 
Super high density. Superb construction 
and reliability. Works with 
1.2MB floppy controller $285 

20MB NEC Hard Disk. 
Very fast and super reliable. 
Best price in town. 

Complete with controller. 
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$695 
$895 

XT Style Case with 
Hinged Lid 

Perfect for building 
your own PC. 

02111 

$95 
READER INFO No. 58 
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MEMORY 
512K Ram Card — 
Short Slot 
• 512K RAM installed 
(41256 chips) 
• DIP switches to start address $195 

640K Ram Card — 
Short Slot 
• 640K memory installed 
• User selectable from 64K to 640K 
• DIP switches to start address $225 
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Colour Graphics/Mono 
— Short Slot 
This amazing new card drives RGB colour, 
composite colour or a TTL monochrome 
monitor. And it fits in a short slot. Full CGA 
support. Can be used as a colour graphics 
card with a monochrome display and still 
run all the colour programs. 
The card even cures 
the dread colour 
graphics " flicker 
and snow". 

$195 
READER INFO No. 60 



180W AT Power Supply 

Colour Graphics Parallel Printer Card 
Video Card 
• Suits RGB and composite colour 
monitors 
• Light pen interface 
• Fully CGA compatible 
• 40 x 25 & 80 x 25 (text), 640 x 200 
(mono) and 320 x 200 (colour) $115 

READER INFO No. 61 

Colour Graphics/ 
Printer Adaptor 
Attaches to IBM-compatible RGB monitor; 
provides complete compatibility with IBM 
Colour Graphics Adaptor. Equivalent to 
the IBM colour/graphics adaptor with 
additional printer port to replace the video 
port originally supplied by IBM. 

$145 READER INFO No. 

• Standard TTL level • Centronics printer 
port, full IBM, EPSON compatible $44 

READER INFO No. 66 

Turbo Mono Graphics/ 
Printer — Short Slot 
If you want fast, flicker free scrolling and 
full Hercules compatability, this is it! 
Perfect enhancement for 
slow scrolling programs like 
Microsoft 
Word etc. 
The ultimate 
monochrome 
graphics card. 

$175 
READER INFO No. 74 

62 Serial RS-232 Card 
ma Independent receive clock input 
• 2nd serial port option 
• Full buffering eliminates need 
for precise synchronisation 

• 

11 
, 

$55 

NEW PC/XT PRODUCTS 
the power you're searching for! 

2.5MB Multifunction Give your AT a big boost with this superb 
quality, low cost expansion card. card for PC/AT READER INFO No 63 

:- • One RS232C serial port 
• One parallel printer port 
• Memory expansion to 2.5MB (OK fitted) 
• Fully PC/AT compatible 

$495.00 READER INFO No. 67 

Suits all IBM PC/AT 
compatibles. 

um User selectable 
115/230VAC input 

IFF•e, • Outputs: + 5V/17A, 
--5V/0.5A, + 12V/7A, 

et :01j -12V/0.5A 
Overload protection 

$170.00 • Short circuit 
protection 

• Cooling fan stops when voltage output 
falls to zero 
• Top quality components used throughout 

READER INFO No. 64 

Enhanced Keyboard suit 
both PC/AT and XT 

••;;› ,- ;1;;L___I 
71 fre , . 

The finest keyboard on the market. 
• Suits both IBM PC/XT and AT (svvitchable) 
• Full 101 keys with separate cursor and 
numeric pad 
• superb key action 
• Lights for caps, num and scroll lock 

$195.00 READER INFO No. 65 

10MHz 
Baby AT 
Motherboard 
Ultra high 
performance PC/AT 
motherboard 
outperforms all the 
others. Drop it into 
your existing PC/X11 
Up to 1MByte of 
RAM on-board (640K fitted) 

• 80286-8 running at 6/10MHz switchable. 
• Speed test 11.7 on Norton Utilities 
• 7 channel DMA for disk and special I/O 
• 8 expansions slots (6 full AT standard) 
• On-board battery backup, real time clock 
• Phoenix ROM BIOS 

$995 READER INFO No. 68 

Baby AT Case 

$135.00 

UMW 
• 

Suits " Baby AT" motherboard or 10M Hz 
PC/XT motherboard. 
• Hinged cover for easy access 
• Keyswitch, reset/turbo buttons, indicators 
  READER INFO No. 69 

2MB EMS Memory 
Card for PC/XT or AT 
An affordable "Above Board" memory 
card. Fit up to 2MB of high speed RAM (OK 
fitted). At a low introductory price: $495 

— READER INFO No 70 

Multi I/0 Card 
• Floppy disk adaptor, 2 drives DS/DD 
um 1 serial port, 1 parallel port, 
1 joystick port • Clock/calendar 
with battery backup  $175 

4111 40. 
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I/0 Plus Card 

.a.e4d . 

• Clock calendar with battery backup 
• 1 serial port, 1 parallel port, 
1 joystick port $136 

READER INFO No. 72 

SUPER SPECIALS 
V20 chips   $29.00 
V30 chips   $49.00 
NEC Multisync monitor . . $ 1350.00 
TTL Amber Monitor   $299.00 
TTL Green Monitor   $289.00 
256K IW/1 chips   $7.00 
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Electronic Solutions 
PO Box 426 Gladesville 2111 
Phone (02) 427 4422. 
We accept Bankcard, Mastercard and 
VISA. Mail order our specialty. All prices 
include sales tax. 
• All products carry a 14 day money 

back guarantee 
• All products carry a full 3 months 

warranty 
• All cards come with full documentation 

• Ring for quantity discounts and tax 
free prices. 

• Freight $7.50 for first item, then $2.50 
for each extra item. 

TU LOIN 
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THE 

BM 
ENVIRONMENT 

A special feature on the effect of IBM on the small 
computer market. Is it a monopoly or 

an environment? How do you get the best out of it? 

Jon Fairall 



T
he personal computer can easily be 
seen as the living embodiment of 
both the acceptable and the unac-

ceptable face of capitalism. It was created 
by two young men working late at night in 
Aunty's garage. By dint of nothing except 
faith in themselves and tremendous energy 
they created an entire industry and 
changed the way business was done, chil-
dren were educated and (even) magazines 
published. 

In the nature of the case, the founders 
of the Apple soon had imitators, imitators 
by the bucket load. Everyone made 
money. But just as with any good marxist 
dialectic, the success of those early com-
puter pioneers also contained the seeds of 
their downfall. As the punters flocked to 
the stores to buy pcs, it was inevitable that 
sooner or later, someone would demand 
to know what it was all for. And because 
the entire industry was being managed and 
run by technobrats, its not surprising there 
were no answers. 

There were twó incompatible trends at 
work. On the one hand, the computer 
makers were holding up visions of the fu-
ture splendid: the paperless office and au-
tomated home, text and data transfer on 
an unimaginable scale, increases in effi-
ciency, and profits galore. The trouble 
with this vision was that it depended on 
every machine being able to talk to every 
other machine. It depended on every ma-
chine being able to run the same software, 
do the same job. Most of all, it depended 
on the users of different types of computer 
being able to talk to one another. 

Communication Anarchists 
Anarchists are not good at communications, 
and the early pc makers were nothing if not 
anarchistic. Why talk when you can throw a 
bomb? And throw bombs at one another 
they certainly did. Apple bought out the 
Apple H. Atari launched something with 
more speed and better graphics. Commodore 
beat them both with an unbelievably low 
price. Then some total nonentity launched 
another product with twice the memory and 
half the price. Meanwhile, Apple was back 
at the drawing board trying to obsolete the 
rest of the industry. So it went round, in a 

breathtaking spiral of increasing performance 
and decreasing cost. 
The bubble had to burst. And it did, when 

the consumers began to adopt the only cred-
ible posture in the face of these inflationary 
specifications: they waited for next week, se-
cure in the knowledge that prices would have 
dropped and performance increased. 
The makers held dulsatory conferences, 

and discussed standards and motherhood, 
but nothing ever came of it. And one day 
they woke up to find Big Blue, the lumber-
ing giant of the US electronics industry, sit-
ting right in their back yard. Their pc was a 
ridiculous device, utterly contemptible in 
terms of price, performance and every thing 
else. But it had one thing the others did not: 
three letters on the front of the box. 

IBM 
When IBM moved in on the market, virtu-
ally every other machine became obsolete 
overnight. Despondent manufacturers moved 
out of the market decrying the stultyfying ef-
fect of the giant corporation. Worried letters 
appeared in the press about end of the world 
as we know it. Would IBM soon own every-
thing? 
That may well have been IBMs game plan, 

Panning and zooming in O.! of a second 

DESIGNING THE SOFTWARE 
Because the pc has become so stan-
dardised it has attracted a wealth of 
software. Generally, designers have 
gone to a lot of trouble and expense to 
get around the basic problems of the 
PC's architecture. However, the more 
successful programmes, AutoCAD 
would be a case in point, have suc-
ceeded to such an extent that they 
themselves have become accepted as 
industry standards. Now hardware 
makers are making boards specifically 
tailored to the demands of the soft-
ware. 
This combination has made for some 

quite spectacular advances in per-
formance that have nothing at all to do 
with the speed or any other specifica-
tion of the pc, but everything to do 
with an integrated hardware, software 

approach to solving problems. 
For instance, as all users of CAD 

systems will know, the biggest prob-
lem with actually using a programme 
is the screen regeneration time. It 
takes ages to recalculate and redis-
play all the information on the screen. 
This is acceptable if you have to do it 
once at the beginning of a session. Its 
painful if you have to do it every ten 

minutes. 
Typically, with a reasonably com-

plex drawing on the screen, thirty sec-
onds is a typical regeneration time. 
But there are cards on the market now 
that will allow you to pan or zoom on a 
drawing essentially in real time. Cards 
like this also employ special circuitry 
to assist with common computational 
problems. 
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but in the end, they did not anticipate one 
interesting development. Those same hackers 
who had once so enthusiastically built their 
own machines started pulling the IBM apart. 
Between their giggles of contempt, it 

dawned on the hackers that while the game 
- had changed, the rules were still the same. 

The name of the game: Cloning; the new 

rule: exploring the boundaries of the feasi-
ble. 

Within months of the release of IBMs per-
sonal computer, the first compatible comput-
ers began to appear on the marketplace. In 
the beginning there was some argumen 

A comparison of two frames, one using a conventional ('GA and the other an X1 
Graphic Board. 

3D Graphics 
Sublogic, the company that first de-
veloped the famous flight simulator 
programme, sell a 3D graphics pack-
age called the 1B-3D1 which contains 
a real time animation language, a 3D 
graphics editor, a viewer, and a digitiz-
er. It requires their X1 board set for 
best results, plus 256k of RAM on the 
motherboard. 
The animation language was origi-

nally created for company only use 

during the generation of the flight 
simulator programmes. It includes 
commands to draw lines, points, and 
polygons in both two and three dimen-
sions. There is also a routine for hid-
den line removal and object sorting. 

To do this sort of thing on a pc, some 
clever hardware manipulation is re-
quired. The X1 comes as a two board 
set, and performs all 2D to screen co-
ordinate transforms on one of the 
boards, independent of the rest of the 
system. This is actually done in an Ap-
plication Specific IC, called the graph-
ics microprocessor, specially designed 
to convert line vectors to screen coor-
dinates. Since this transform is done 
in hardware, the X1 is capable of much 
faster drawing speeds than boards 
that require software to perform the 
same function. There are also eight 
video shift registers to assist in trans-
fering the information to the screen 
RAM. 

about exactly how compatible, compatible 

meant, and court battles galore as everyone 
sorted out the difference between infringing 
an IBM copyright, and legitimate design. 
Today, however, IBM in the pc world is not 
so much a company as an environment. 

De facto Standard 
Its the de facto standard, and it has been re-
sponsible for a, number of interesting devel-
opments. Firstly: No matter what your brand 
of computer, it will operate much the same 
as everyone elses, provided only that they 
are IBM compatible. Naturally there are 
huge variations in price and performance, 
but transferring skills from one to the other 
is relatively simple. Second: The existance of 
a hardware standard means that software can 

be designed to the standard. This in turn 
means that any bit of software will run on 
any computer. In the business world, this 
means that people can be trained to operate 
software rather than computers. A secretary 
can learn Wordstar for instance, and make 
her skills transportable from job to job. 

Thirdly, the existance of a standard means 
that designers can design peripherals in the 
knowledge that they are designing into a 
huge market. This has changed this section 
of the market beyond description. In many 

respects it is now the most interesting part of 
the industry. Vendors are in the wonderful 

but paradoxical position where they not only 
have a standard to work to, with all the ad-

vantages that that brings, but also the flex-
ibility to tailor computers to specific applica-

tions. It's called having your cake and eating 
It. 

It works because IBM, in the original de-
sign of the PC, split the circuit in two. At 
the bottom was a motherboard with the core 

"Hoots, mon! Let Angus Mac Westinghouse 
show you how to save your computer money." 

Westinghouse Systems 
COMPUTER 
PROTECTOR 

'After three years, still the most cost effective' 
... protects your computer memory against spikes, glitches, lightning, 
on-off switches, electric motors etc. Max. peak surge current up to 
4500 amps; transient energy absorption up to 75 joules. 
PIF3-1A 1AMP 2STAGE • ELC. 
PIF3-3A 3AMPS 2STAGE Engineered and manufactured in 
PIF3-6A 6AMPS 2STAGE . E L.C. Australia for Australian conditions. 
PIF3-10A IOAMPS 2STAGE - E.L.C. 

80-86 Douglas Pde., Williamstown, Vic. 3016. Tel: (03)3971033. Tlx: 37477. 
N.S.W.: Bryan Call Industries P/L. Tel: (02) 526 2222. 

OLD: Colourview Wholesale, Tel: (07) 275 3188. S.A.: F.R. Mayfield Pli.. Tel: (08) 212 3161. 
W.A.: Geo. Moss K. Tel: (09) 446 8844. 
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TEST GEAR 
Almost every type of test instrument 
has by now been implemented on a pc 
board. Although rarely having the per-
formance of dedicated stand alone in-
struments, they offer a price for per-
forrnance mix that can be very attrac-
tive, as well as offering all sorts of fa-
cilities for manipulating information. 
One of the earliest and still the most 

classic use has been the implementa-
tion of oscilloscopes on a pc. The card 
usually consists of a high quality Ana-
logue to Digital Converter. The infor-
mation is passed onto the pc where it 
can be displayed as a waveform, or 
perhaps some other type of signal 
massaging can take place — a fast 
fourier transform for instance. The 
software for this is loaded into the sys-
tem via the normal floppy disc input. In 
much the same way, spectrum analy-
sers, frequency and voltage meters 
and many other types of test gear can 
be realized. 
Another type of application with this 

sort of architecture is the develop-
ment system. These vary from EPROM 
emulators, or processor emulators, 
right up to full blown in-circuit emula-
tors that will take over and run a tar-
get system under the control of the 
PC. This can be an extremely cost ef-
fective way of building a development 
system. 

Using all the processing speed and high defi-
nition graphics of a fully optioned IBM com-
patible, it's possible to do complex simula-
tions of circuits using rigs like this. While it's 
still not possible to do the type of circuit 
simulation one can achieve on a mainframe, 
still, an engineer can have access to an enor-
mous amount of computing power on his 
desk. Courtesy Scientific Devices (03) 
579 3622. 

JAPANESE SEMICONDUCTORS 
nnnnnnnnnnnnnn 

sn. 

).( 
S Lk4Ion. 

A comprehensive range of Japanese transistors and IC's to suit 
television, VCR and audio products. 
Brands stocked include SANYO, HITACHI, TOSHIBA, NEC, 
MATSUSHITA, SANKEN RHOM, etc. 
We are catering for the repair industry. 
Phone for a comprehensive stock list. 

TRADE AND WHOLESALE 
ENQUIRIES 
Phone or send your business details to: 
WES Components, 
P.O. Box 451, 
Ashfield 2131. 
PH: 797 9866 FAX: 799 7051 

o 

RETAIL ENQUIRIES 
Wagner Electronics, 
305 Liverpool Rd, WAGNER 
Ashfield 2131. y hAi 
PH: 798 9233 
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of the machine on board. There were also a 
couple of expansion slots to take circuit 
boards. The idea was that the rest of the cir-
cuitry could be built on them. 

It didn't take long for other electronics 
companies to realise that these slots could be 
used to re-configure the basic pc in almost 
any way required. If the inbuilt graphics are 
not up to scratch, rebuild the graphics cir-
cuitry. Don't like the I/0 facilities? Rebuild 
them. And so it goes. 

Categories 
Today there is a huge range of add on cards 
that can be used to reconfigure the basic pc 
to optimize it for almost any requirement. 
There are boards designed to enhance the 
functioning of the pc itself, help it communi-
cate and change its basic purpose. 

In the first category are included memory 
and speed up boards, graphics and disc con-
trollers. In the communications category a 
whole arsenal has been developed that allows 
the pc to be configured to almost any com-
munications strategy one might care to 
adopt. 

All these applications make the pc more 
attractive for a particular job. In the extreme 
the pc is used merely as a host for display, 
and most of the work is actually done on the 
board itself. In this category fall all those 

highly specialised applications boards, for in-
stance, those that turn the pc into a test in-
strument of some kind: an oscilloscope or 
development system for instance. 
A final trend worth noting stems from the 

observation that with a standard set in con-
crete, software designers have been able to 
design software that will run on a multitude 
of different computers, thereby setting indus-
try standards in their own right. Now ven-
dors are starting to design boards specifically 
tailored to the needs of particular software 
packages. 

The picture shows a highly integrated multi 
function card from NEC. It has three video 
modes, extra memory and a printer port. 

ENHANCING THE PC 
The standard pc had rather poor 
graphics management systems on 
board, so a whole swag of cards have 
entered the market aimed at improving 
the graphics handling ability of the pc 
for applications where improved 
graphics is important. 

At various times there have been a 
number of different standards on the 
market; but now the industry seems to 
have standardised on a very few. The 
most popular is the EGA ( Enhanced 
Graphics Standard), which has 640 x 
350 pixel resolution and colour. These 
are available from virtually every deal-
er, mostly sourced cheaply in SE Asia. 
Others include Hercules, and PGA 
(Professional Graphics Adaptor) which 
both have 720 x 348 resolution in 
monochrome. Some manufacturers, 
like Tseng International, have devised 
cards that allow the user to select be-
tween these various standards as ap-
propriate. The Tseng card will switch 
between all these standards on the 
basis of hardware switches as under 
software control. It's available from 
NEC (02-868-1811). 
However, this is an expensive option 

if you don't need the flexibility. Earth 
Computers (03-439-4900) sell Hercules 
cards from $425 for instance. 

Of course graphics enhancements 
are of little use without speed to back 
them up. The pc itself runs at 
4.77 MHz. Cards are now available that 
will yield 8, 10 or even 16 MHz. They 
usually depend on replacing the pro-
cessor on the motherboard with a new 

"MINIATURE SOLID 
TANTALUM CAPACITORS" 

KEMET ULTRADIP II 
The new gold colour epoxy series with laser marking to 
MIL-1-46058. Conforms to Telecom spec. 
CE-65050 ( RJEP451 ..) 
This series has many features of the Kemet military 
approved types, but at prices allowing design into 
commercial- industrial equipment. 
Available — exstock. 
FREE SPECIFICATIONS AND DATA FROM: 

CRUSADER ELECTRONIC COMPONENTS PTY. LTD. 
81 PRINCES HWY. ST PETERS, NSW 2044 Phone 519 5030 5163855 519 6685 Telex 23993 or 123993 

APPOINTED DISTRIBUTORS: 
SYDNEY GEORGE BROWN & CO PTY. LTD. PHONE 519 5855 GEOFF WOOD ELECTRONICS PTY. LTD. PHONE 810 6845 
WOLLONGONG MACELEC PTY. LTD. PHONE 29 1455 CANBERRA GEORGE BROWN & CO PTY LTD PHONE 80 4355 
NEWCASTLE NOVOCASTRIAN ELECTRONIC SUPPLIES PHONE 61 6055 MELBOURNE R.PG AGENCIES PTY. LTD. PHONE 
439 5834 JESEC COMPONENTS PTY. LTD. PHONE 598 2333 GEORGE BROWN & CO PTY. LTD. PHONE 419 3355 BRISBANE L E 
BOUGHEN & CO PHONE 369 1277 COLOURVIEW WHOLESALE PTY LTD PHONE 275 3188 ST LUCIA ELECTRONICS PHONE 
52 7466 ADELAIDE PROTRONICS PTY. LTD PHONE 212 3111 DC ELECTRONICS PTY LTD PHONE 233 6946 PERTH SIMON 
HOLMAN & CO PHONE 381 4155 PROTRONICS PTY LTD PHONE 362 1044 
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advanced processor like the 80286 or 
386 running at high speed. A typical 
example is Orchid's Jet386 card which 
gives a claimed speed three times that 
of a standard AT. 

In some cases, replacing the pro-
cessor may also involve replacing the 
software. NSD (03-890-0970) sell a 32 
bit high speed card that uses Unix. In 
fact, the NSD card, as well as 10 MHz 
no wait state performance, also offers 
4 M of memory on the board, all for 
$6000. Largely, this is way out of the 
amateur class. 
These speed up cards must compete 

head on with another strategy for im-
proving the computer, namely replace-

ment mother boards. Some manufac-
turers offer this as a viable way of im-
proving the performance of (say) a PC 
up to XT capability. For instance, Pul-
sar sell an AT motherboard that is de-
signed to drop into the existing pc 
case. It runs a 10 MHz 80286, has 1 M 
of RAM, all the video standards, real 
time clock and five 10 ports on board. 

Another, extremely popular type of 
card is the enhanced memory card. 
The earliest pcs were sold with only 
64 k on board. Today this is typically 
512 k, a function both of the way in 
which memory has come down in price 
and the way in which software has in-
creased its demands on memory. Many 

A recent development in increasing the flex-
ibility of pcs has been the advent of multi-
function cards. Often using the latest in sur-
face mounting and large scale integration they 
allow a number of different and unrelated 
functions to take place on one card. The con-
sequence of this is that the slots on the pc 
motherboard don't fill up quite as fast as they 
would otherwise. 

of the latest user friendly programmes 
demand 640 k. 
640 k represents the maximum 

amount of memory that MS DOS will 
address. Card vendors have used some 
clever tricks to allow the host pc to 
use more. For instance, one can orga-
nise several megs of memory in banks 
of 640 k, with the appropriate software 
on board to manage the switching as 
Orchid have done with their ECCELL 
cards. They will support up to 12 M-
bytes on one card. It's available from 
Porchester. A new solution in which 
the card comes with several meg, plus 
a low profile hard disc actually inte-
grated into the card is offered by the 
Plus 4 hardcard, distributed by Tech 
Pacific (03-690-9055). Using clever 
management, it is possible to swop 
banks of memory between the silicon 
and the disc. Provided the programme 
doesn't make too many demands on 
different areas of memory, this is a 
quite practical way of extending 
memory into the gigabyte range with-
out the expense of an endless array of 
chips. 

limn your hobby loto a 
profitable career I 

computers. 

You're obviously interested in electronics. Why else 
would you be reading this magazine? 

But have you ever considered turning your interest 
into a rewarding career as a computer maintenance 
engineer? 

The Control Data Institute can help you fulfil your goal 
in the shortest possible time by teaching you such subjects 
as basic electronics, microprocessors, data communication, 
disk drives and machine language programming. 

We then help you further by helping more than 
Sanford Vwrk *ton 

90% of our graduates get their first jobs in this exciting, 
expanding industry. 

Don't delay, contact Control Data now. 
Sydney 4381300, Melbourne 2689666. 

@El CONTKOL DATA INSTITUTE 
A computer career starts here. 
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Computer Networks distribute cards that allow up to 50 users to join together in a local area network. 

COMMUNICATIONS 
A second area where add.on boards 
have proliferated is in the communica-
tions area. As the use of pcs has ex-
panded, the desire to communicate 
has expanded with them. There are a 
number of different ways in which this 
is happening. At the very simplest 
level are the various 110 boards. These 
typically have several centronics and 
RS 232 parts available, perhaps a 
games port or two for a mouse or joy-
stick. A sophistication of this idea will 
allow simple file exchange between 
computers with a modem. In this appli-
cation, the pc still functions alone, but 
has the ability to access the phone 
lines when required. 

An enhanced version of this idea is 
the Local Area Networks (LAN), where 
the computing power of an organisa-
tion is distributed through a number of 
pcs, but all can share common access 
to peripherals like disc drives and 
printers, and all access common files. 
Typically, cards for this application 
make the communications happen in 
the background, so that the user re-
mains unaware of the data flow into 
and out of the machine. This means 
that the normal functioning of the 
computer can proceed when data 
transfer is taking place. JIT (03-720-
1333) are distributing the StarIan 
range from Western Digital which does 

just this. 
A third general type of architecture 

is one where the pc is made to look 
like a terminal hanging off a main-
frame computer. Most large computer 
vendors now stock cards that will 
allow a pc to integrate into their net-
works using one of these. This pro-
vides the user with all the power of a 
mainframe on his desk, while still of-
fering the flexibility of a pc. 
There are also specialist communi-

cations cards, modems, fax recievers 
and viatel terminals can all be imple-
mented on a typical pc. Smartcard 
Australia (02-281-1911) sell a fax card, 
for instance for $2695. 

Meanwhile the wheel has turned full circle. 
IBM no longer makes the PC. or any of its 
derivations, the XT or the AT. The division 
within IBM that was responsible for the basic 
design of the PC has disappeared. subsumed 

by the terminals division where they make 
the workstations that hang off the big IBM 
mainframes. Indeed, today IBM staffers use 
the words PC and workstation interchange-
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ably, and its clear that big blue sees the fu-
ture in terms of communications rather than 
stand alone computers. 

Most industry pundits say that IBMs strat-
egy now has been to develop a format that 

will beat the clones and the board makers 

out of existance. leaving it to dominate the 
market. This is unlikely to happen however. 
The public has had a taste of what compat-

ibility means, and it likes it very much. 
The problems that confront the industry 

today in terms of performance are not by 
and large hardware problems. hut software 
related. There is. in fact, no need for a new 
pc. There is need for more powerful memo-

ry, and there is need for software that will 
utilize it better. But abandon the standard? 

Never. • 
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TD300 $800.00 
Slave Amp ( 150 watts per 
channel into 16 ohms) with 
stereo to mono switching. 

ZPE SERIES Il $2500.00 
500 Mosfet Output Stages 
250W into 8 ohms 
for bands that 
want power. 

•••(.". 
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vae. e. 
CITRONIC SM 350 $1100.00 
6 Channel Input (2 Mikes * 4 aux) 

Citronic SM450 $1500.00 
ARISTA IAM4 $450.00 
6 Channel Input with Ectualization 

ARISTA MM5 $260.00 
Value for money! 

Awed* Stede 
6195.00 JS 10 

White Flash Jumbo Strobe with 
Speed Control. Every 
performer should have one. 

Scaet,tez 
sun S190.00 
Search Lighting effect 

Sca«we 7 F a 7 
S104S S590.00 
Light bar housing four GE 
4515 lamps scanning with 
individual motors 

All housing complete with 
front cover and with pro-
vision for colour gel. 

FOR BANDS 
DISCOS. CLUBS 
ADVERTISING, 
DISPLAYS 

Available in tubes: red, 
green, blue, yellow or clear 
with multi-coloured lamps. 
All spiral and tred proof. 
RL 105 (5 metre length) $135 
RL 110 ( 10 metre length) $185 
RLE 106 (6 metre 
rope eat) $19 
ROPE CONTROLLERS 
RLC 104 100 w/ch $120 
RLC 404 400 
w/ch $195 
RLC 4000 1000 
w/ch $350 

Ea.zaie7 

4i9dest 
BL104 - S195 

O 

1111.11kaaikk).....- - 
. AA 

, 11 AAA, 

4411111i 

FREE 
Gel Filter Frame 

Mount Bkts 

7/(C.770 
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Nj5 005, 5- S27 
M8 008, 8" S58 
MB 012, 12" $88 

MB 014.14" 
S120 

MB 018, 18" 
S160 

MB 020, 20"S195 
MB 024 24 S220 

MB 012C Mirror 
Cylinder ( 12" length) 
6" Die. - S52 

MIRRUN BALL MOTORS: 
AC. 240V Heavy Duty - $ 100 

A.C. 240v - s,39 
Heavy Duty Battery Motor S35 

Battery Motor S15.00 

Ctwer.olieut 
AUDIO/CHASER 11:1W 41C 40001 $360 
Preset Programmed Controller 4 Channels each 1000W 

LIGHT COMPUTER (OW 1LC 4200) $595 
Programmable 7 channel with E- prom ( 16 programmes) 

Ideal for Advertising signs and Disco lighting 

1.--; 
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A GE 4515 lamp in housing can be 
swivelled and directed up or down 
spinning 3600 in the one Plane 

RPS102 2 ARM SPINNER S300.00 
RPS104 4 ARM SPINNER S498.00 
RPS106 6 ARM SPINNER S550.00 

UFO 324 UFO LIGHT 
46. illebei24XGE 4515 $2200.00 518C 

ph One 

ON 33 cm Flexible 
Chrome Arm, 
goose- neck 

S6 90 

186C Chrome 
3ase Mount 

S3.90 

Arista 
Mike S80 

UD312 Primo Mike 
S120 

102 Mike Stand, 
SMOKE Adjustable S93.80 

H L 43U Flexible 
MACHINE, Arm Mike 

(Great for Special Holder - 
Effects!) S395 00 S3.50 

Fluid - 1 litre S15.00 

lamo4 
DX60-ES, 240v, 60w 
Discolux ( soft glassl E S , assorted 

Colours Box of 25 $90.00 

G408 C, 240v, 40w 
BC Lamps in Blue, Yellow, Orange 
Red, Green, Box of 100 $85.00 

G258C. 240v, 25w 
Box of 100 $75.00 

FLOURESCENT TUBES 
White $3.50 
Colours 66.50 
Ultra Violet 4 ft. $48.00 

Carton Quantity Only 
No Warranty on Breakages 

SHOWROOMS: 
300 Main Street, Lilydale. 
673 High Street, Preston. 

Melbourne, Victoria 
P.O. Box 509, Lilydale, Melbourne 

Victoria 3140 
eiephone: (03)735 0588 

EA!) OFFI 

Disco 

StructuraNI 

Trussing N 

for clubs • Winchup Tree etc. 

etc. eiCi i (çtz 
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FX 4 
A zero 88 4 ch controller 

Gaffer Tape (Black) 
Packaging Tape 
Please Note: All DW products have 12 mth wty. 

$839 

per roll $8 
per roll $6 

New Product Coming - Scented Smoke Fluid 
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Metal framed housing rotating 3600 in two 
planes. all with provision for colour gel. 

RL 108, 8 x GE 4515 lamps S1800 
RL 124, 24 x GE 4515 lamps 
(Horizontal) S2600.00 

RL 224 24 x GE 4515 lamps 
(Vertical) S2600 00 

Aussie Product 

DYNAMITE SMOKE MACHINE 
Has remote control lead to operate off-stage. 
Ideal for Bands. Discos. Night Clubs and TV 
Productions. Australian made S1800.00 

Our own developed product. 

Band 

Rigging 

Truss 

lewd& 
TECHNICS SL1200 
Top of the range 
Direct drive with 
pitch control $850.00 
Free Stanton Cartridge 

TECHNICS DIRECT DRIVE 
$290.00 

TECHNICS BELT DRIVE $190. 

TECHNICS C/DECK $100 
PIONEER B/DRIVE $190 

Peet.11zer t 

PS 112S ( Par 36 can) S59.00 
(6v, 30w) Designed specifically 
for Mirror Ball Spotting Used 
widely to achieve a bullet beam 

effect BONUS OFFER: 
Buy 12 pay for only ttl 

PAR 46 S75 
PAR 56 S130 
PINCHASER sup 
Exclusively for Pinsoots 

qeaeoaeet 
Feaco«,t 
WI 104 - S185.00 
Warning lights are 

available in 
different 

colours 

Attlee 
20th Century plastic 

in flat sheets 
(2 mm or 100 mm) 

or round tubing 
(8 mm) that glows 

under ultra violet lighting. 

Available in 5 different 
colours. 

Ideal for disco installations. 
bands and signwriters. 

From $5.65 
per metre!!! 

Mirror Ball housing 
24 x GE 4515 lamps 
with provision for 
colour gel spinning 
in two planes. 
(vertical and 
horizontal) 

S2800.00 

DOUBLE COSMOS: \ 
Two Mirror Balls in each 
housing, 12 x GE 4515 lamps 

DCL 212 S3700 00 

HALF BALL ROTARY LIGHT: 

14 - Dia. housing 6 x GE4515 
lamps Provision for Colour gel 

HLG 06 S780 

qa% 

we, pmene, 
PLEASE NOTE: Some instaitation items do not include power 
cords 

ALL PRICES ARE INCLUSIVE OF SALES TAX. 
ASK ABOUT OUR SPECIAL RATES FOR INSTALLERS. 
Prices might vary at time of publication of this 
magazine due to the monetary market. 

DELIVERY INSTRUCTIONS: ADD PACKING AND POSTAGE 

PAYMENT WITH ORDERS/C.O.D. VIA AUST. POST 
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T
here was a call from IREECON (the 
Institute of Radio and Electronic En-
gineers Convention) in Sydney in 

September for Australian industries to set 
up a standard for Biomedical Instrumenta-
tion. Australia leads the world in this 
technology and speakers argued the local 
industry should take a lead in directing its 
development. 
During the week long convention, 

IREECON lived up to its reputation as a 
sounding board for the electronics indus-
try. There were some noticeable absences 
from the line-up of companies, with sev-
eral high flyers not turning up. But over-
all, a visitor to IREECON would have got 
a pretty good idea of what's moving the 
industry today. 

THE 

CON 
Ow 

At the convention, most engineering in-
terest centred on advances in data com-
munications technology. LANs, optical 
fibres and satellites all received their fair 
share of air time. Also of considerable in-
terest were the advances in microelectron-
ics, mostly from the users point of view 
however. AWA, busy fitting up the latest 
fabrication line in the country at the mo-
ment, was surprisingly absent from the 
lists. 
The exhibition which runs parallel to the 

convention, was even more a pretty good 
measure of whats happening in electronics 
at the moment. In contrast to the last 
IREECON in 1985, most people in the in-
dustry seemed very positive, talking up 
their wares and speculating on possible ex-
pansion of the industry. 
The most interesting looking exhibitors: 

surface mounting technology, digital 
broadcasting equipment, video graphics 
and effects generators. CD ROM also 
made an impact. One of the disappoint-
ments was the lack of any real input from 
the digital communications industry, in 
spite of the fact that digital communica-
tions was supposed to be the theme of the 
show. However, a number of optical fibre 
companies were present. so perhaps that 

made up for the balance. 
Interesting products: Amid a plethora of 

pick n place machines and other devices to 
mount SMD devices one which stood out 
was Wella's PPS device for prototyping 
SMD boards. It consists of a vacuum 
sucker which can lift and deposit the pack-
ages accurately onto the board. There are 
two small hot air jets next to the sucker so 
that hot air can be used to melt the solder 
used to secure the component. The solder 
is deposited via a small dispenser prior to 
the component being replaced. According 
to WeIla, the device makes it possible, for 
the first time, to prototype SMD units 
easily, and also to engage in a small scale 
manufacturing. 

Mitsubishi was showing off their 
CDROM based car based satellite naviga-

The various operations 
of the Weller PPS Pick-
Place-Solder System. 
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tion system. The device uses a small pan-
cake aerial on the roof of the car to inter-
cept signals for the GPS satellites, and so 
to derive the units position. Meanwhile an 
adaptor on the back of a standard CD 
player will allow information to be read 
from a CD ROM. The ROM contains 
map information. The two are then mar-
ried together such that a map shows on a 
display on the car dash with a cursor to in-
dicate current position. The whole system 
will be on sale "soon" for about $3000, 
according to Mitsubishi satellite systems 
engineer Jozef Gorup. 
CD ROM was also on display at the 

Sony stand, where it was mounted in a pc 
and was being used to display Groliers en-
cyclopedia, the first application to reach 
Australia. Sony also displayed a compre-
hensive list of digital broadcast and studio 
units, including their digital VTR. Sony's 
Robert Utheridge says two of these $300k 
machines have been sold in Australia, but 
wouldn't say who to. 
Sony was only one of the many compa-

nies showing digital audio video equipment. 
Yamaha had the DMP7 digital mixing 
desk on display. This allows eight channels 
to be mixed under remote control by 
SMPTE timecode, MIDI or RS232. It's 
main claim to fame however, is that it 
takes analogue inputs, converts them into 
digital information and then does all its 
equilization and mixing digitally. 

Also arousing much consumer interest 
were the latest generation of video proces-
sors from Bosch, Quantel and Abekas. 
The Bosch FGS 4000 has metamorphosed 
into the FGS 4500, with an Ethernet LAN 
and new shading software. The LAN en-
ables a number of workstation to run off 
the one system. At $50k each they are ex-
pensive, but they do increase the produc-
tion utility of the unit. 
One of the most notable things about 

the exhibition was the small number of 
local manufacturers who were there. One 
of the major exceptions was Hobart based 
Component Resources, part of an um-
brella group of companies that produce 
line conditioning, the ProteICAD pack-
ages and now a Gerber photoplotter called 
the NovaTel. There were also a number of 
local hi-fi manufacturers, including Audio-
sound Laboratories and Murray Ampli-
fiers. 

Left, mini-melt SMD Resistors 
Above left, the Uni-lab KG- 107 mobile Radio 
Far left, the 10 Expander from Quantel 
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DATATRACK 
At last, the technology of 007 is available to the average citizen 

Robert Irwin 

Positions of the proposed transmitters to 
cover England. Scotland and Wales. 

T
he scenario should be familiar to all 
007 fans. James Bond calmly climbs 
into the front seat of his Aston Mar-

tin as the bad guys wing it away in the 
black limo. No need to hurry as Bond 
flips the switch to activate the tracker. A 
screen comes alive on the dashboard and 
shows a street map of inner London with 
the villians position clearly marked by the 
flashing dot. Nothing to do now but sit 
back and sip a dry martini (shaken, not 
stirred) and wait for the baddies to lead 
him straight to their secret hideout. 
A big fanciful perhaps but in London 

recently this scene came a little closer to 
being a reality when the first phase of a 
unique land based tracking system was 
switched on and gave its users the ability 
to accurately track and monitor any suit-
ably equipped moving object in the 
greater London area. 
The system, called "Datatrak", is a 

comprehensive location and position re-
porting unit developed jointly by two Brit-
ish companies, Securicor Group and 
George Wimpey. It was primarily de-
veloped to keep track of high security ve-
hicles or loads such as armoured cars or 
cars containing VIPs, etc. The aim was to 
produce a system capable of accurately lo-
cating a large number of objects simulta-
neously without the restriction of having 
to use external roadside sensors. 
For this reason it was decided to base 

Datatrak on a radio hyperbolic system of 
position location. 

Where Are You? 
If you take a pair of radio transmitters 
and accurately synchronise their outputs 
then the relative distances from some arbi-
trary receiver to each transmitter can be 
worked out by examining the difference in 
time taken for the signals from each trans-
mitter to reach the receiver. If the re-
ceiver is, for instance, an equal distance 
from each transmitter then the signals will 
arrive at the same time. If the receiver is 
closer to one transmitter then there will be 
a phase difference between the two incom-
ing signals. The locus of points with a con-
stant phase difference forms an hyperbola 
between the transmitters. ( See Figure 1). 
If a different pair of transmitters synchro-
nised to the first pair is now used then the 
receiver position will be given by the in-
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la) The locus of points for a constant phase 
difference is a hypebola between the 

transmitters. 

/ 

••• 

lb) A second pair of transmitters is now 
used. 

N 

lc) The intersection of the two hyperbola 
gives the position of the receiver. 

tersection of the two hyperbolae. The 
more transmitter pairs used the more ac-
curate the position. 
The Datatrak transmitters operate on 

two low frequency channels ( 130-140 kHz) 
and utilise time division multiplexing to 
differentiate between each other. Each has 
a power output of 1 kW and gives an ef-
fective radiation power of 30 watts from a 
50 mm monopole aerial with top dressing. 
A wide area earth mat (using over 5 km 
of copper wire) is used to improve the ef-
ficiency. The range of these transmitters is 
conservatively rated at about 200 km 
which means that the whole of Britain can 
be covered with 18 transmitting stations. 
At present only three are operating and 
cover the greater London area. It is pro-
posed to have eight transmitters on air by 
the end of this year to effectively cover all 
of southern England. The entire 18 are ex-
pected to be operational by mid '88. 

Who Are You? 
The Datatrak receiver or locator units is, 
in its present form, a briefcase size bundle 
of electronics which can be attached to 
any moving object you wish to track. The 
locator unit receives the signals from the 
transmitter pairs and works out its posi-
tion as an unambiguous conventional ord-
nance survey grid reference. This informa-
tion can either be displayed in the vehicle 
itself or transmitted along with the identity 
of the unit to a base station via a VHF 
radio link where it can be stored or dis-
played in the desired format. 
As well as the position of a particular 

unit certain status information can also be 
sent. This information can either be driver 
initiated such as traffic conditions or an 
emergency alert, or can be automatically 
sent and give information on the status of 
any parameter of interest. 

The system makes economical use of the 
airwaves and can accommodate up to 4500 
locator units per channel and operates on 
a fixed time slot basis made possible by 
the accurate synchronising signals in the 
transmitters. 

At present the locator hardware is made 
up from discrete off-the-shelf components 
but as development continues it is envis-
aged to make use of custom LSI chips to 
make the locator units much more com-
pact. Eventually it should be possible to 
make the units small enough to be con-
cealed in a briefcase or carried by individ-
uals. This would be of great value in the 
protection of people under threat of kid-
napping. 

Although originally born from the need 
to improve operations of large fleets of se-
curity vehicles, Datatrak is sufficiently ver-
satile to be configured for a great range of 
tracking requirements. A great deal of in-
terest has apparently been shown by taxi 
companies who see Datatrak as a way of 
streamlining call procedures and increasing 
the security of drivers against robbery and 
violence. Datatrak could also be tailored, 
for instance, to give direct navigational 
and directional information to truck or 
coach drivers by way of in-vehicle elec-
tronic map displays and route indicators 

(enter 007!). The system is not even lim-
ited to the land. Any shipping on rivers or 
in coastal waters or any small low flying 
aircraft could make use of the system as 
well. 

Tracking Britain 
In mid 88 when the final transmitters are 
turned on it will mean that any object 
equiped with a locator unit can be accu-
rately tracked anywhere in Great Britain 
and its coastal waters paving the way for 
more efficient and secure transport sys-
tems than has been possible in the past. 
Imagine being able to ring for a taxi late 
on a Saturday night and being given an ac-
curate waiting time and not just some ar-
bitrary number of minutes chosen to pla-
cate your pleadings for haste. Sounds like 
science fiction doesn't it? If Datatrak has 
its way it should soon be possible. And if 
things go well in Britain perhaps the fu-
ture sees the whole of Europe linked in to 
the navigational network. These and other 
plans are definitely in the pipeline. 
As 007 sits back in his Aston Martin 

casually watching the dot an the screen 
wind its way along the back streets of 
London he castes his mind back to the 
days before Datatrak when the only way 
to "follow that car" was the dramatic car 
chases so loved by those television cop 
shows. Perhaps a slight sigh passes his 
lips . . . • 

Robert Irwin is a former ETI engineer now 
resident in Britain 

ETI November 1987 — 39 
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SERIES 5000 
INDIVIDUAL COMPONENTS TO 
MAKE UP A SUPERB HIFI SYSTEM! 
By directly importing and a more technically onentated 
organisation. ROD IRVING ELECTRONICS can bring you these 
products at lower prices than their competitors. Enjoy the many 
other advantages of RIE Sedes 5000 kits such as "Superb Finish" 
front panels at no extra cost, top quality components supplied 
throughout. Over 1,500 sold! 
For those who haven't the time and want a quality hi-fi, we also 
sell the Series 5000 kits assembled and tested. 

• 

POWER AMPLIFIER 
WHY YOU SHOULD BUY A "ROD IRVING ELECTRoporg^ 

SERIES 5000 POWER Align w"--
• i% Metal Film 

ra i• • ()NIX $399 

SPECIAL ' 

I SAVE $51) 

cLet..; tROÑICS and is being supplied to other kit 
suppliers. 
SPECIFICATIONS: 150W RMS into 4 ohms (per channel) 
POWER AMPLIFIER: I00WRM5,nte80hrrr31n- 55V Supply) 
FREQUENCY RESPONSE: 8Hz to 20Hz + 0- 04 dB 2 8Hz to 65KHz. 
+ 0 3 dB NOTE These ligures are deterrnmed solely by passrve fitters 
INPUT SENSITIVITY: 1 V FINS for 100W ouput 
HUM: 100 dB below lull output (tat). 
NOISE: 116 dB below full output (flat. 20KHz bandwidth) 
2nd HARMONIC DISTORTION: -0 COI% at 1 KHz (0 0007% on Prototypes) 
at 100W ouput using a r - 56V SUPPLY rateo at 4A continues - 0 0003% for all 
frequencies less than 10KHz and all powers below apong 
TOTAL HARMONIC DISTORTION: Determined by 2nd Harmonic Distortion 
(see above) 
INTERNIODULATION DISTORTION: 0 003% at 100W (50Hz and 7KHz 
miser:14 1) 
STABILITY: Unconditional 

Cat. K44771   $449 
Assembled and tested $599 

packing and post $ 10 

41.111fflailliele 
pagEAMPLIFIER 
7•IFADVANTAGES OF BUYING A 

"ROD IRVING ELECTRONICS" RFD...* - 
PREAktol 

• 1% Mr.^. ' ' 

SPECIAL, ONLY $359 
SAVE $40 that dollar for 
.....eclat unit available that sounds as 

§PECIFICATIONS: 
FREQUENCY RESPONSE: High-level input 15Hz 130KHz • 0 1013 
Low- Level input-conforms to RIAA equahsation • - 0 2dB 
DISTORTION: 1KHz .0 003% on all inputs (hind of resolution on measuring 
equipment due to noise irmitahon) 
SIN NOISE: High-Level input, master full, with respect to 300nW 'flout signal at 
full Output ( 1 21/1•92dB flat • ICCIOB A•weehted. MIA input, master full, with 
respect to tul output ( 1 2V) at 5 reVeput 50ohms source resistance connected 
-860B ftaV92cIB A-weigMed MC input, master fun, with respect to full output 
(1 2V) and 200uV input signal •710B flat . 750B Awerighted 

Cat. K44791   $399 
Assembled and tested $699 

packing and postage $ 10 

THIRD OCTAVE 
GRAPHIC EQUALIZER 

SPECIFICATIONS: 
BANDS: PR R"-. ' 

SPECIAL' onY $209 
SAVE 30 

v at f \ 44590     1 unit: $239 
  2 units: $429 

packing and postage $10 

SERIES 4000 
SPEAKERS 

8 Speakers only $549 
8 Speakers with Crossovers .. $795 
Speaker Cabinet Kit (complete) $395 
(Please specify cabinet to suit r or 8" 

mid range woofer) 
Crossover Klts   $295 
Complete kit of parts (speakers, 

crossovers. screws, innerband 
boxes.)   $1,095 

Assembled, tested and reedy to 
hook up to your system $1295 
(Approximately 4 weeks delivery) 

Errors and Ommessions Excepted 

PARABOLIC 
MICROPHONE 
Build a low cost parabola, along with 
a high earn headphone ampldier to 
help when Waling to those natural 
admires such as babbling brooks. 
singing birds or perhaps even more 
sinister noises The current cost of 
componenets for this project is 
around S15 Including sales tax, but 
not the cost of batteries or 
headphones (EA Nov >831 83MAII 

Cal K83110 $14.95 

1W AUDIO AMPLIFIER 
A low-cost general-purpose.1 was 
audio amplifier. suitable for 
increasing your computers audio 
level. etc (EA Nov 841 

Cat $9.95 

EA AM STEREO 
DECODER 
AM stereo is now broadcast In 
Australia on an espenmental baps 
This add-on decoder works yvrth the 
Motorola C•OUAM system 
(EA Oct 04) 84MS10 

Cat K84100 $26.95 

PLAYMASTER 300 WATT 
AMPLIFIER 
This module will derma up to 200 
watts into an 8 ohrn load and up to 
300 watts Into a 4 ohrn load 
Comprehensove protection is 
included and a printer circuit board 
brings tail together in a rugged 
easy-to-maid module It can be built 
in either fully-complenetary or 
(pap-complementary versions so 
output transistor shortages should 
be no problem at all 
180PA61 (EA July 80) 

Cat K80060 Normally $109 

SPECIAL, ONLY $99 
(Heatsmk not Inducted) 

SERIES 4000 
STEREO PREAMP 
Tots high performance project is 
designed to complement ET s 
60 watt low distorten areadier 
module and forrns part of a complete 
stereo system. the • Series 4000" 
project fEti 4711 
(Top Projects Vol 6) 

Cat K44710 $59.95 

GENERAL PURPOSE 
PREAMPLIFIER 
A general purpose stereo 
preamplifier using a single LM382 IC 
which can be tailored for use with 
magnetic pickups, tape recorders or 
microphones by changing a few 
components ( ETI445) (ETI Jay 76/ 

Cat K44490 $9.95 

OP AMP TESTER 
The Op Amp Tester which could 
sane you hours In agonrseg whether 
that old op amp thats been sating in 
the draw la the last year 

APra '85. Er 183) 
Cat K4I830 Normally $26 50 

SPECIAL, $21.50 

150W MOSFET POWER 
AMPLIFIER 
Here's a high power, general 
purpose e  150W Mosfet Power Amp 

Suitable for guitar and PA 
applications and employing rugged 
reliable MOSfetS in the output stage 
(ETI 499) (ETI March 82) 

Cat K44990 $97.50 
(Heatsek not included) 
plus transformer $49.50 

SUPERB VIFA/EA 
60 - 60 SPEAKER KIT! 

The Vila/EA 60.60 loudspeaker kit 
has been designed to completely 
out perform airy simnidady priced 
speakers This is a 2-way design 
incorporahne devers which give a 
deeper, more natural bass response 
and 19rnm sothdorne ferro flue 
cooled tweeters which provide clear, 
uncoloured sound reproduction 

These Vita drivers are slenteal to the 
ones used in such fine speakers as 
Mission Rogers Bang A °fifteen 
Mauer Aude and Haybrook just to 
name a few Sorne of which cost well 
over 51.000 a pair( 

The rhviding network Is a the henest 
quality and produce no inherent 
sound charactenstes of their own, 
they simply act as passive devices 
which accurately distribute the 
frequency range between both 
drivers in each speaker 

The fully enclosed acoustic 
suspension cabinets are easily 
assembled All you need are normal 
household tools and a couple of 
hours and you've built yourself the 
feest pair of speakers vi their class, 

1319 TWEETER SPECIFICATIONS: 
Nominal Impedance: 8 ohms 
Frequency Range: 2 5 • 20KHz 
Free Air Resonance: 1.700Hz 
Sensitivity 1 W at 1m: 890B 
Nominal Power: 80 Watts 
vo 5.000Hz. 120EVoCt) 

Voice Coil Diameter: 19mm 
Voice Coll Resistance: 62 erns 
leonine Mass: 02 grans 
Weight: 0 28kg 
Cat CrO3Or 33i 

C20 WOOFER SPECIFICATIONS: 
Nominal Impedance: 8 ohms 
Frequency Range: 35 • 6.000Hz 
Resonance Frequency: 39Hz 
Sensitivity 1W at Ire: gOdB 
Nominal Power: 50 Watts 
(12013=1 

Voice Coll Diameter: 25mm 
Voice Coll Resistance: 55 Cans 
Moving Mass: 15 grams 
Cat CI0322 559 

Cat K86092 IsPeakerS only) $379 

Cat K86091 (complete kit) $449 

Descl.-4 
MIDRANGE HORNS 
Use these qualrty all metal. Pen 
tweeters for great top end Sound in 
your band speakers. disco SOund 
system. MC Rated at 30 watts RIAS 
in a system they we handle over 
100 watts RMS 
Two sizes to choose from 
Size:4"s 10 12 -

Impedance: 8 erns 
Rating: 30 watts RMS 
Response: 1 5kHz • 14 kHz 
Dimensions: 102 s 267 s 177rem 

Cat C92082 Normally $4995 

This month only $39.95 

Slz.:3x r 
impectiinc•: 8 ohrns 
Rating: 30 warts RMS 
Response: 2kHz • 15 kHz 
Dlunenalons: 76 177 s 145mm 

Cat C92084 Normally $29.95 

This month only $24.95 
D•elers, OEM's. etc.. phone 

(03)543 2166 for wholesale prices 

50 W AMPLIFIER 
MODULE (Ell 480) 
Cat K44880 $31.80 
(Heatunk optional extra) 

100 W AMPLIFIER 
MODULE (ETI 480) 
Cal K44801 $34.80 
(Heatsink optional extra) 

OMNI-DIRECTIONAL 
WIRELESS MICROPHONE 
Tuneable: 92 • 104MHz 
Freq. Response: 50 • 15kHz 
Range: Over 300 feet in open field 
Modulation: FM 
Power Source: 9V Battery 
Type: Electret Condenser 
Dimension.: 85e 27 e 38rnrn 
Weight: 160 grans 

Cat A10450 $19.95 

21/4" MINI SPEAKERS 
(57mm) 

Cat.No. 1-9 

C10610 $1.95 

11). 

$1.75 

SUPER HORN 
• Wide dispersion tweeter. 

handles up to 100W 
• Sensdrvity 10503,0 5rn 
• Frequency Response 3k1P-30kHz 
• Impedance. 8 OHMS 
• Size 145x54mm 
Cat C12103 Normally $12.95 

SPECIAL, ONLY $9.95 

SUPER HORN TWEETER 
• Requires no crossover and 

handles up to 100W1 
• Sensevity 100dEk0 5fir 
• Frequercy Response 3kHz-30kHz 
• Impedance 8 OHMS 
• Size 96mm diameter 
Cat C12102 Normally $12.95 

SPECIAL, ONLY $9.95 
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PHILIPS SPEAKERS 
Unfortunately we cannot always 
guarantee Ptallps speakers to be in 
stock due to availability problems 
nor can vie guarantee the enact 
models listed However, Philips 
equivalent or better will be supplied 

•Rod 

Description Cat.No 
AD01610T8 (C12030/ 
A002160508 (C12040i 
AD80652W8 (C12042/ 
AD070620M8 (C12045) 
AD12250W8 (C12050) S 

Prl c 
8 

PIEZO DIRECT 
RADIATING TWEETER 
Requires no crossover handles up 
to 100 watts 
SensitIvhy: 980B 
Mashburn Input: 24 vats 
Freq. Response: 32 30kHz 
Drmentrions: 95mm diameter 

Cal C12104 $11.95 

COMPACT DISC 
STORAGE UNITS 

• Holds 1020 compact discs in Moor 
cases 

• Interloclung Modular design 
allows vertical and horizontal 
interlocking 

• Discs slide into place honzontatly 
making Idles easy to read 

• Wall mount or free standing 

A10031 (10 discs) $12.95 
A10032 (20 discs) $19.95 

ROTATING LIGHT 
Motor dnven rotating reflecting 
mirror with a flash rate of about 150 
per minute Large lens fit right to 
base, making unit weatherproof 
Spare globe Included 

SPECIFICATIONS: 
• Available In Blue or Orange 
• 150 Revolutions per rneute 

(leer:amatory) 
• Shock absorbing rubber mounting 

legs 

:=1"="1"°u9""" 
• Base diameter 102mm 

Height 140ran 

A15042 Blue .... $42.95 
A15043 Orange... $42.95 

CRYSTAL LOCKED 
WIRELESS MICROPHONE 
AND REC(EVER 
MICROPHONE SPECIFICATIONS: 
Trensmitting Frequency: 37 1MHz 
Transmitting System: crystal 
oscillation 

Microphone: Electret condenser 
Power Supply: 9V battery 
Range: 300 feet on open lied 
Dimensions: 185 ir 27m 38ran 
Weight: 160 grams 

RECIEVER SPECIFICATIONS: 
Reclining Freer 37 1MHz 
Output Level: 30mV (mammary) 
Recleving System: Super 
heterodyne crystal oscelabon 

Power Supply: 9V Battery Of 9V DC 
power adapter 

Volume control 
Tuning LED 
Dimensions: 115 s 32 s 44mrn 
Weight: 220 grams 

Cat A10452 R.R.P. $113 

Our price, $99 

WIRELESS MICROPHONE 
RECEIVER WA100 
Made by Paz° (Azden) of Japan. 
trot device will turn any microphone 
lined with a Cannon Type male 
socket reto a wireless microphone 
The receiver will plug Into any 
6 35mm merCiphOne input Both 
freest-niter and receiver can be 
tuned from 76 • 81MHz 
Freq. Response: 50 • 16kHz 
Tunable: 76 • 81MHz 
Fleid Strength: 

Transmitter lOuVi100 metres 
Receiver 15nW ( 103%) 

Battery: Transmitter LR44 ( 1 5V) 
Receiver 30 UM4 (4 5V) 

Instructions: Japanese (English 
not evadable') 

Cat A10520 R.R.P. $ 199 

Our price, only $189 

308 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS' LOCAL ORDERS & INQUIRIES CALL 
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3M DYNAMARK 
PHOTOSENSITIVE 

(EX SCOTCHCAL) 

All prices per box and Include tan 

8007 REVERSAL FILM 
250 x 300mm ( 10 sheets) $39.95 
300 s 60Ornm ( 5 sheets) $54.95 

8005 BLACK ALUMINIUM 
250 x 300mm ( 10 sheets) $69.95 
300 o 600mm (5 sheets) $79.95 

8009 BLUE ALUMINIUM 
250 x 300nun ( 10 sheets) $69.95 
300 x 600mm (5 sheets) $79.95 

8011 RED/WHITE 
250 x 300mm ( 10 sheets) $64.95 
300 x 60Ornm ( 5 sheets) $74.95 

8013 BLACK/YELLOW 
250X 30Ornm ( 10 sheets) $64.95 
300 x 60Ornrn (5 sheets) $74.95 

8015 BLACKAVHITE 
250 x 300mm ( 10 sheets) $64.95 
300 o 600mrn ( 5 sheets) $74.95 

8016 BLUEAVFIFTE CIC12 12 conductor computer 
250 s 30Ornm ( 10 sheets) $64.95 interface cable Colour coded with 
300 600mrn (5 sheets) $74.95 rnylar shielding 12 70 16mm 

1-9 metres 10. metres 

delf;j8. 
, 

NICADS! 
Save • fortune on expensive 
throw away batteries with these 
quality NIceds and Recharge's! 

Size De«. 1-9 10. 100. 

AA 450 rnA H $2.95 22.75 $2.50 

G 1 2 A H $9.95 $9.50 $8.95 

0 1 2 AH $9.95 $9.50 $8.95 

ee-

COMPUTER CABLE - 
C1C8 6 conductor computer 
interlace cable Colour coded mth 
braided shield 
ItolE422 specifications) 
Copper conductor 6 a 70 16mm 
1-9 metres 10 • metres 

$1.90/m $1.70/m 

CIC9.100 9 conductor computer 
morlaco cable Colour coded with 
mylar shielding 9 o 7,0 16rnrn 
1.9 metres 10. metres 

$2.50/m $1.95/m 

8018 GREEN/WHITE 
250 x 300nun ( 10 sheets) $64.95 $2.70/m $2.50/m 
300. 60Ornm ( 5 sheets) $74.95 

CRYSTALS SPECIALS! 
Description Cat.No.1-9 10 • 
1MHz 71100057.50 $7.00 
4 433618MHz 711023$2.95 $2.75 
8 867238MHz Y11055 52.95 $2.75 
I 2MHz 711070 52.95 $2.75 
14 31818MHz Y1107252.95 $2.75 

B letGeNSia 

SPECTROL MULTIDIALS 
MODEL 15-1-11 

Number of turns: 10 
Minor Scale Division: 1,500 turn 
Shaft Bore: 6 35mm ( 1,i•) 
Finish: Sabe Chrome 
Body Size: 25 4 . 44 45mm 
(1 x 13,41 

Depth: 25 ernrn ( I ) 
Weight: 45 49 ( 1 Eoz 

Cat.R14405   $45.95 

MODEL 16-1-11 
Number of turns) 15 
Minor Scale Division: 1 50 turn 
Shaft Bore: 6 35rnm )1/4) 
Finish: Clear Anodize 
Body Size: 22 2rnm darnel& ( 875) 
Depth: 22 2rnm ( 875) 
Weight: 19 89 (0 7oz ) 

Cat R14400   $26.95 

MODEL 21-1-11 
Number of turns: 15 
Minor Scale Division, 1 100 turn 
Shaft Bore: 6 35mm ( 1/4 -) 
Finish: Satin Chrome 
Body Size: 46 04rnm diameter 
(1 812) 
Depth: 25 arrim ( 1 ') 
Weight, 85 g (3oz I 

Cat.R14410  $46.95 

10 TURN WIRE WOUND 
POTENTIOMETER 
Spectrol Model 534 
1/4" shaft. 
Equis ( Bourns 3540S Beckman 
7256) 
Dials to suit 16.1.11 18.1.11 
21-1-11 
914050 50R 914100 
914055 1008 814110 
914060 2009 814120 
814070 5008 R14130 
914080 1K 914140 
914090 2K 
1.9 

$13.50 

SI< 
10K 
20K 
50K 
100K 

10. 

$12.50 

CIC16 16 conductor computer 
interlace cable Colour coded with 
mylar shielding 16 o 7 0 16rnm 
1.9 metres 10 • metres 

$3.90/m $3.40/m 

CIC25 25 conductor computer 
Interface cable Colour coded xpth 
mylar shielding 25 o 7 0 16mrn 
1.9 metres 10 • metres 

$4.90/m $44.40/m 

QUALITY LEDS 
Cat. No. Description Price 

Z10140 3rnm Red $0.15 
Z10141 3mm Green $0.20 
210143 3rnrn Yellow $0.20 
210145 3rnrn Orange $0.20 
Z10150 5mrn Red $0.15 
Z10151 5mm Green $0.20 
Z10152 5rnrn Yellow $0.20 

SOLDER BRAID 
I 5 metres of specially treated braid 
tor removing solder from PCB s etc 
Simply place the braid against the 
solder and apply the soldering iron 
The melted solder is drawn up onto 
the braid. 
T11320 1 5 metres $1.95 

CENTRONICS PLUG 
SPECIAL! 

36 WAY MALE (P12200) 
9 113• 100 • 

$3.95 $3.50 $3.00 

VOLTAGE REGULATORS 
BARGAINS 

Description 1-9 10 • 

$0.60 $0.50 
$0.60 $0.50 
$0.60 $0.50 
$0.60 $0.50 

7805UC 

7812UC 

7905UC 

7912UC 

DB25 CONNECTOR 
SPECIALS! 

We have just imported 50.000 
So you get to save a small fortune` 

DB25 MALE (P10900) 
1-9 10 • 160 • 

$1.00 $0.90 $0.80 

DB25 FEMALE (P10901) 
1-9 io. loo • 
$1.20 $1.00 $0.90 

IC SPECIALS! 
8087 CHIPS! 

8087-3 (4.77MHz)  $269 
8087-2 (8MHz)   $385 
8087-1 ( 10MHz)   $585 
80287-6 (6MHz)   $475 
80287-7 (8MHz)   $679 

SP0256A-AL2 
SPEECH CHIP 

Speech synthesiser chip. needs 
programming to work 

1.9 10. 100 • 

615.00 $14.50 $14.00 

CTS256-AL2 
SPEECH CHIP 

Contains the code recognition 
circuit to enable the prpect to 
plug directly on to the pinter 
port. Or Into an IBM PC. 
'.9 10 • 100 • 

$27.00 626.50 $26.00 

AM/EF 7910 
(WORLD MODEM CHIP) 

1.9 10 • 

$19.95 $17.95 

41256-15 
1.9 10 • 100 • 

$7.95 $6.95 $5.95 

4164 
9 10. 

$3.95 $2.95 
100. 

$2.75 

27128 
1.9 10 • 100 • 

$9.95 $8.95 $7.95 

27512 
1.9 10 • 100 • 

$19.50 $18.50 $17.50 

6116 LP-3 
(15Ons) 

1.9 10 • 100. 

$3.95 $3.75 $3.50 

NE5534AN 
1.9 10 • 100 • 

$1.95 $1.135 $1.75 

6264 
1 9 10 • 100 • 

$7.95 $6.95 $6.50 

2732 
1.9 10 • 100 • 

$8.95 $8.50 97.95 

CA3130E 
1-9 10. wo • 
$1.95 $1.75 $1.50 

INS8250 
1.9 10 • 100 • 

$29.95 $27.95 $26.95 

ZN429 
9 10 • 100 • 

$7.95 $7.50 $6.95 

ADC0820 
1.9 10 • 100 • 

$24.95 $22.95 $20.95 

MINIATURE HOBBY VICE 
• Lever operated suction grip base 

for instant mounOng and psnabolity 
• Mounts on smooth non-Porous 

surfaces 
• Ideal for hoideg components and 

other unalllight elects 

Cat.T12458 ... only $5.45 

RS232 FAST CABLER 
Makes RS232 •ntertace confouratmg 
last and simple 3 shoe switches 
enable line swappng functions. 
positive and negative voltages are 
displayed on 6 tricolour LEDs 

SPECIFICATIONS: 
Connecta DB25 plug on 100rnm 

cable and DB25 socket on 
100mrn cable 

Indicators: Tricolour LED s for pins 
2/TO). 4/RIS). 5ICTS). 
6IDSR) 20(0TR) 

Switches: 3 Slide switches to swap 
leads 

Power: Inlerlace power 
Enclosure: Black high Impact plastK 
Dimensions: 85 . 95 30mm 

X15710   $145 

0. 
1/2 " HIGH INTENSITY 
RED LED DISPLAYS 

(Avallabie In Common Cathode 
and Common Anode) 

Dimensions: 
Overall 12 7nirn across. 1900m high 
Display 12 7rnm(H) o 7 3mm(W) 
Segment Width 1 2nvn 
Brightness 3400 ucd IF lOrnA 

COMMON CATHODE: 
Pin 1 Segment E Pin 6 Segment B 
Pin 2 Segment D Pin 7 Segment A 
Pm 3 CC Pin 8 CC 
Pin 4 Segment C Pin 9 Segment F 
Pin 5 Segment Op Pin 10 Segment G 

Cat No 1-9 10 • 100 • 

Z10190 $1.95 $1.75 $1.50 

1=1= 

HIGH INTENSITY 
RED LED BAR GRAPH 

Overall 63rnm across. 5rnm high 
LEDs 10 5rnm x Invn 

Cal No 1-9 IS. 
210180 $2.95 $2.75 

COMMODORE EDGE 
CONNECTOR 

156- spaong 1224 contacts 
Cal No 1.9 10. 

P10973 $5.95 $4.95 

BRIDGE SPECIALS 
1-9 10 • 100 • 

WO2 IA 200V Cat Zr 1030 

$0.30 $0.28 $0.26 
WO4 IA 400V Cal Z11032 

$0.35 $0.30 $0.28 
S8604 6A 400V Cat 211034 

$0.90 $0.80 $0.75 

CODE KEY PAD 
• Telephone type [Tonal keypad 
• Four digit. changeable code 
• Over 5000 possible combinations 
• Power consumption 5rriA standby. 
5OrnA alarm 

• Two sector LED and 1 arm LED 
• Wrong number lockout 
• 12V DC operation 
• Relay output 
• Panic button 
• Normally open tamper switch 
• Dimensions 145 o 100 o 37rnm 
• ACP3 compatible 

Cat A13014 R.R.P. $79.95 

SPECIAL, ONLY $69.95 

AUTOMATIC CABLE 
STRIPPER 

• Strips cable with diameter of 
1 1 6 2 2 6 3 2mm 

• Fully automatic action Squeeze 
grip will umulataneously strip and 
eject insulation 

• Length 180run ( 7") 

T11532   $19.95 

42mm PIEZO BUZZER 
S15073   $7.95 

SPECTROL 64Y 
MULTI TURN TRIMPOTS 
Cat No Description 1.9 
814700 108 $3.50 
814710 20R $3.50 
814720 SOR $3.50 
814730 rOOf $3.50 
RI4740 2008 $3.50 
914750 5009 $3.50 
814760 1K $3.50 
R14770 2K 53.50 
R14780 5K $3.50 
R14790 10K $3.50 
R14800 20K 53.50 
R14810 50K $3.50 
R14820 11X)K $3.50 
R14830 200K 53.50 
814840 500K $3.50 
814850 1M 53.50 

ff AM LING 
KJ1P 

t•egéelte• 

3.10•C...1.1% 

10. 
$3.20 
$3.20 
$3.20 
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10 AMP RELAY 
SP DT 12VCoil 240V (SI4114j 
1.9 10 • 100. 

$4.95 $3.95 $3.75 
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RCA GOLD PLATED 
PLUGS AND SOCKETS 

For those who need the ultimate in 
connection Essential for laser disc 
players to get that fantastic sound 
quality 

Plug Cat P10151 $3.75 
Socket Cat P10150 $2.95 

RCA GOLD PLATED 
CHASIS SOCKET 

For the ultimate connection. 
Cat P10229 Norman). $ 1 95 
1-9 10 • 100 • 

$1.00 $0.90 $0.85 

CANNON TYPE 
CONNECTORS SPECIALS 
Cat. No. Description Price 

P10960 3 pin One male 

Was $3 9C NOW $2.90 
P10962 3 pin chasm male 

Was $3 00 NOW $2.40 
P10964 3 po line female 

Was so NOW $3.25 
P10966 3 pin chasm female 

Was $4 95 NOW $3.45 

MINI PARTS CASE 
Features a clear plastic lid for easy 
idenblication of contents Up to five. 
adjustable lower compartments. 
plus a self elevating upper tray tor 
smaller nems 
Dimensions 110 x 2105 43rten 

Cat. H10087   $9.95 

rho 
SPRING RETURN 
TOGGLE SWITCHES 

WAS NOW 

SP DT Cat S11012 $225 $1.95 

DP DT Cat S11022 $250 22.25 

Rod Irving Electronics 
48 A•Becket1 St, MELBOURNE 
Phone (031663 6151 

425 High St. NORTHCOTE 
Phone (031 469 8866 

Mall Order and Correspondence 
P 0 Box 620. CLAYTON 3168 

TM« . AA 151938 
Fax (031543 2648 

MAIL ORDER HOTLINE 
008 335757 
(TOLL FREE) 

(STRICTLY ORDERS ONLY) 

LOCAL ORDERS 
INOUIRIES 

(03) 543 7877 
POSTAGE RATES. 
SI $9.99 $2.00 
SIO $24.99 $3.03 
525 54999 5400 
S50 $9999 $5.00 
$100 $199 $7.50 
2200 $499 $1000 
1500 plus $12.50 

The above postage rides ere for 
basic postage only. Road Freight, 
bulky and hagIN items will be 
charged at different reles 

Ail sales tax exempt orders and 
wholesale inquiries to, 
RiTRONICS WHOLESALE. 
56 Renner Rd. Clayton. 
Ph. 103)543 2166 (3 lines) 
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ASTRA 
EUROPE'S 
HOT-BIRD TV 
SATELLITE 
An Australian doctor, a Luxembourg consortium and a 
French rocket have created new waves in European 
broadcasting. 

LIZ FELL 

S
ince 1985, Australian engineer, Dr 
John Tydeman, has travelled to the 
Grand Duchy of Luxembourg once a 

month to provide technical and marketing 
advice on a daring new pan-European 
satellite TV venture. 
Tydeman is one of the team developing 

Astra, a privately-owned satellite with 16 
medium-power (45 watt) transponders de-
signed specifically for beaming multi-chan-
nel, multi-lingual TV entertainment into 
European homes. 
"Astra is an interesting, stimulating, ex-

citing, satellite designed only for TV ser-
vices ... and lots of them. The Euro-
peans call it a hot-bird," said Dydeman, 
with obvious enthusiasm, adding that 
"hot" means "groovy" in European parl-
ance. 
"At the moment, we're planning a TV 

receive-only dish (TVRO) as small as 65 
cm in the middle of Astra's footprint 
where there is 50 dBW reception." 
Tydeman is also hoping that the cost of 

a domestic TVRO — including the encod-
er, low-noise amplifier and tuner/receiver 
— will be as low as UK £ 150-200 though, 
"we all know about manufacturers and 
their prices". 
Other distribution methods of Astra's 

TV customers will be through European 
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cable operators or satellite master anten-
nae TV (SMATV) systems located on top 
of community dwellings such as large 
apartment blocks. 

Tydeman is no novice to the satellite 
business. Before branching out on his 
own, he worked on direct broadcasting 
satellite (DBS) projects in the United 
States for Murdoch's News Corporation. 

When Murdoch pulled out of these proj-
ects, Tydeman moved to the United King-
dom and became involved in Murdoch's 
acquisition and marketing of Sky Channel, 
the first satellite-delivered pan-European 
TV service to cable operators. 

In 1985, he returned to Australia to es-
tablish his own company, Electronic Pub-
lishing and Marketing. Soon after, he was 
invited to become executive adviser to the 
remote commercial TV company, Satellite 
South-East, which is planning to take up 
capacity on Aussat. 

Even though his base is now Australia, 
he manages to maintain his links to 
Europe through SES — La Societe Euro-
peenne des Satellites — the private 
Luxembourg company that has funded, 
designed and developed the Astra TV 
satellite. 

Luxembourg's Initiative 
Astra was the brain-child of the Luxem-
bourg government. Recognising that a 
satellite designed exclusively for the tiny 
population of 350,000 was out of the ques-
tion, the government pursued the concept 
of a pan-European satellite reaching a 
potential TV audience of 355 million. 

In April 1986 it put out "feelers" to 
some of the major banks and corporations 
based in Luxembourg. The institutions 
took up the idea and established a private 
company with seed money to assess the 
market. Now the first Astra satellite, built 
by the US aerospace company General 
Electric, is set for launch on an Ariane-
space rocket in September or October 
next year. 

Establishing a privately-owned Euro-
pean satellite has obviously been a daunt-
ing and controversial task. The first major 
hurdle was coordination with Eutelsat, the 
regional satellite organisation formed to 
act on behalf of Europe's telecommunica-
tion administrations (PTTs). 

"Initially Eutelsat was very hostile to 
the idea of a private system," Tydeman 
explained. "It believed that all its member 
PTT's supported the argument that Astra 
would cause significant economic harm to 
Eutelsat's own system." 

SES pressed ahead arguing that Eutel-
sat's low-power satellites served a different 
market. After more than 18 months of 
lobbying and negotiations, Tydeman now 
expects Eutelsat members to give the 
green light to Astra "any day". 

Competition 
The European satellite TV market is still 
developing, so Tydeman is confident there 
is a market niche for Astra. The major 
competition comes from a new Franco-
German DBS system comprising two 
powerful "twin" satellites — TDF-1 and 
TV-SAT. 

If Arianespace satellite launches pro-
ceed on schedule, these twin satellites 
should be up in the sky in the next six 
months — just before Astra. Each satellite 
has capacity for four direct broadcast TV 
services, so Tydeman doesn't see this or 
any similar system as a threat to Astra's 
plan to transmit 16 services from one 
medium-power satellite. 
Another reason for his calm in the face 

of competition is that the original aim of 
the Franco-German project was to provide 

ASTRA 

domestic TV coverage for France and 
Germany, though some "spill" across na-
tional borders was always anticipated. 
Tydeman outlined how TV-SAT, the 

German satellite owned by the Deutches 
Bundespost, had allocated two transpon-
ders to entertainment channels which are 
already distributed terrestrially to house-
holds in Germany. 
The other two transponders are to be 

used by German public broadcasters "both 
of which put out cultural BBC/ABC/SBS 
type programming which doesn't ever get 
very high ratings". TV-SAT is a "terribly 
uninteresting satellite because two of the 
four transponders are basically non-com-
mercial," he concluded. 
Meanwhile, planning for the twin TDF-1 

satellite is a "shambles", according to 
Tydeman, and Telediffusion de France is 
now asking broadcasters to provide invest-

ment funds in addition to purchasing 
transponder capacity. 

Penetrating markets 
Tydeman believes that Astra is headed for 
success in the European market, partly be-
cause "British Telecom and Astra have 
signed a joint venture agreement which in-
volves British Telecom marketing up to 11 
of Astra's 16 transponders to English-lan-
guage programmers." 
At present, British Telecom has the UK 

monopoly for up-linking satellite-delivered 
TV to European cable operators using sys-
tems such as Intelsat, so Astra is hoping 
to secure some of British Telecom's Eng-
lish-language customers. 
The strategy is to offer programmers 

penetration in all possible European TV 
markets. "We will provide access to cable 
operators — which receive programmes 
off low-power satellites already — plus ac-
cess to 29 million SMATV households, as 
well as the evolving direct reception mar-
ket," Tydeman explained. 
He then listed about 11 potential Eng-

lish-language satellite customers who dis-
tribute TV via British Telecom to the con-
tinent: Sky Channel, Super Channel, Arts 
Channel, Screensport, Children's Channel, 
Premiere, plus US services such as Cable 
news Network (CNN), and the US Infor-
mation Agency's World Net. 
"Because Astra has 16 transponders and 

therefore 16 services, we expect people to 
say `Gosh ... we should have a satel-
lite dish to look at Astra". 
"Of course," he added, "British Tele-

com is a member of Eutelsat so we hope it 
will give Astra the support it needs to fin-
ish the coordination procedure with Eutel-
sat." This is one reason why Tydeman is 
so certain that Astra will receive the go-
ahead soon. 

The MAC Debate 
Astre has also experienced problems be-
cause of the on-going dispute over a Euro-
pean TV transmission and encryption 
standard. While most European nations 
agree on MAC technology (multiplexed 
analogue components), there is no agree-
ment on which type of MAC should be 
used. 
The Franco-German DBS group has 

supported the D2-MAC system which will 
allow broadcasters to distribute up to four 
high-quality audio signals with each TV 
signal. Meanwhile, the Scandinavians have 
started testing C-MAC technology. 
Then there are British TV programmers 

such as Screensports and the Children's 
Channel which favour a variation called 
D-MAC, while a second British group of-
fering a Satellite Racing service is actually 
using B-MAC — Australia's transmission 
standard. 
Another recent addition to the British 
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scene is the UK DBS franchisee. British 
Satellite Broadcasting (BSB). in which 
Australian Alan Bond, has a major share-
holding. "BSB hasn't taken a position yet. 
so everyone is lobbying it for a commit-
ment to B-MAC or D-MAC or D2-MAC 
or whatever." Tydeman commented 
wryly. 

Since the French and West German di-
rect broadcasting satellite projects will be 
launched first. D2-MAC will probably win 
the day. "But its the classic problem — 
the industry still hasn't produced any D2-
MAC equipment." he observed. 

Another dispute has arisen over the 
determination of a European conditional 
access or encryption standard. "This be-
comes much more important for those 
programmers planning to embark on satel-
lite-delivered Pay TV and Pay-Per-View 
TV," said Tydeman. 

While the MAC technology provides a 
means of encryption. the major problem is 
that D2-MAC conditional access hasn't 
been developed yet. and "we all know the 
time-frame to develop encryption is sub-
stantial." 

Meanwhile. the "Scandinavians are ac-
tually working towards a chip-set which in-
corporates C-MAC, D-MAC and D2-
MAC. They're also now talking about 

building a TV set with the MAC compo-
nent inside the set. 
"They've even got an extended MAC — 

E-MAC — which is supposed to be avail-
able for high definition TV. One of the 
things they're thinking about now, is the 
path from D2-MAC, which doesn't even 
exist, to E-MAC which will be compatible 
with High Definition TV." 
Given all these MAC systems, what is 

Astra's position? "Astra is a private ven-
ture so it is very dependent on having do-
mestic antennae looking at the satellite," 
he explained. 

"If there isn't going to be one common 
standard, then we will have to make a 
decision which forces us into the front line 
in terms of stimulating the manufacturing 
industry to produce consumer hardware." 

Pan-European 
Programming 
With ten different language markets in 
Europe, most of Astra's potential custom-
ers are interested in MAC's potential to 
transmit simultaneous multiple audio sig-
nals alongside the TV signal. 
"Programmers can't compete in Ger-

many if they don't transmit in German," 
Tydeman observed "English-language ser-
vices such as Sky Channel and Super 

Channel have discovered this already and 
have started to put up sub-titles." 
He is convinced that programmers seek-

ing to cover the UK, Germany, France, 
and Scandinavia will move beyond sub-
titles to multiple audio in the future. "For 
example, they will carry "Neighbours" or 
Flying Doctor" in English, German and 
French plus a local language." 

Astra's first customer is likely to be 
Compagnie Luxembourgeoise de Teledif-
fusion (CLT), which operates two differ-
ent services out of Luxembourg using 
mainly French and German language pro-
grammes. CLT has also just taken a ma-
jority 25 per cent share in M6, the new 
broadcast channel in France. 
The growth of multi-channel, multi-lin-

gual satellite entertainment has already 
triggered changes in the structure of the 
European production industry. "National-
istic channels are running around trying to 
set up joint ventures with French or Ger-
man or Dutch production houses," Tyde-
man commented. 
The European Economic Community 

(EEC) has also produced guidelines on 
European content requirements for satel-
lite services to ensure the satellite "feast" 
does not turn into a "famine" for pro-
ducers who fear the importation of cheap 
North American programming. • 
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VISIONS OF THE FUTURE 

too NEW KEF SPEAKERS 



New releases from KEF and Pioneer 
and the creation of OZFI form part 
of this month's Sight and Sound. 

Sight and Sound News 
KEF: 
Something Old, 
Something 
New 
Cover Shot 

Our front cover photograph 
pictures a classic' KEF 107 
speaker, classic in design 
more than appearance. 
Back in the 70s KEF re-

search into loudspeaker per-
formance set standards in 
the objective analysis of 
acoustic effects, particularly 
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on resonance effects from 
cabinet, diaphram and bas-
kets. The results were suc-
cessfully materialised to re-
viewer and public acclaim 
in various models. In 1984, for 
example the KEF 104/2 model 
was released incorporating 
what KEF described as a 
"twin coupled-cavity bass 
loading method" to provide 
maximum handling capacity 
around the 70 to 100 Hz re-
gion. The later 105 model in-
cluded a special head as-
sembly to reduce mid-range 
colouration. 

Both these features have 
been included in the new 
107 model with the head re-
engineered for slightly larger 
internal volume and im-
proved structural rigidity. The 
head assembly also uses a 
mineral-loaded polymer, 
used originally in the Series 
KM1 Monitor, and connectors 
between bass cabinet and 
head are gold-plated XLR. 
More recently, KEF research 

has involved using computer 
analysis of the low frequency 
content of recorded material. 
As a result the 107 has a 72-
litre low frequency enclosure 
which, KEF claims, provides 
response below 18 Hz. The 
speaker measures 1165 x 330 
x 448 mm and weighs 45 kg. 
Other improvements in the 

107s are, according to KEF, a 
new voice coil and polypro-
plene cone with the aim of 
raising inherent sensitivity 
and power handling levels. 
The head assembly with its 
upward-vented low fre-
quency energy rotates for 
convenient positioning. Other 
features are a conjugate 
load matching crossover net-
work and a hybrid network 
design. 

KEF specifications for the 
107s are 20 Hz to 20 kHz 
±2 dB frequency response at 
2m on reference axis; 4 ohms 
nominal impedance, and 
112 dB SPL on program peaks 
maximum output. If you're in-
terested in the 107s look out 
for their review in Sound In-
sights next month. 

The Sanyo Package 
Among the Sanyo range of 
packaged audio systems re-
cently released is its Midi 
System-W400 CD which, as its 
name suggests, includes a 
CD player. The player is pro-
grammed to select up to 16 
tracks and has the usual skip, 
pause and repeat controls. 

For $1099 you also set a full 
automatic belt drive turnta-
ble, a 20 watt RMS per chan-

Mix and Match 
If you've been constrained in 
your home entertainment de-
signs by a single auxiliary 
input on your amp, Arista 
Electroncs is selling a very 
neat product which plugs in 
a CD player and video unit 

nel amplifier, and FM stereo/ 
AM synthesiser tuner, double 
cassette deck and high per-
formance 2-way, 4-speaker 
system. The tuner can be pro-
grammed to 18 stations and 
comes with a five-band 
graphic equaliser. 

If you don't want to spend 
$1099 on a system, the range 
begins at $400, with fewer 
features. 

R.I. No. 1 II 

to an amplifier. 
The CDA-3 switches be-

tween CD and video as you 
require with signal matching 
of 150 mV, 300 mV, 600 mV, 
1V and 2 V unit outputs to a 
750 mV input amp. 

R.I. No. I 15 
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New Citation Range 
The new Harman/Kardon 
Citation Series preamplifier, 
power amplifier and active 
tracking tuner go on sale this 
month. 
The Citation 21 Control 

Preamplifier features symmet-
rical circuitry throughout, 
ultra-wide open loop band-
width with low negative feed-
back and phase correct 
loudness circuitry. A CD di-
rect function channels the 
digital CD signal directly to 
the preamplifier outputs if re-
quired. As well as this the 
preamplifier has tone defeat, 
facilities for two tape decks, 
subsonic filter, mono switch 
and gold-plated input and 
output connectors. 
The Citation 22 dual volt-

age power amp is FTC rated 
at 200 watts per channel into 
8 ohms stereo, 200 watts per 
channel into 4 ohms stereo, 
and 400 watts bridged mono 
into 8 ohms. 

Last but not least, the Cita-
tion 23 Active Tracking 
Tuner's claim to fame is a 
system that tracks the actual 
FM carrier modulation of a 
particular broadcast, thereby 
rejecting interference from 
adjacent channels. Other 
features include a full-func-
tion infra-red remote control. 
digitally synthesised quartz-
locked tuning, flywheel stab-
lised tuning knob, seek and 
manual tuning and 16 ran-
dom presets. 

8.1. No. 151 

Tuner/preamp Unit 
A new release from US com-
pany Adcom is the GTP-500 
tuner/preamplifier. Combin-
ing these two components on 
the one chassis, Adcom 
claims, has been achieved 
by keeping low current, low 
voltage elements away from 
the high voltage, high current 

ones. The result, it says, is 
60 W per channel converted 
to 600 W per channel. 
The tuner/preamp comes 

with a remote control over 
power, selection of (16) 
preprogrammed stations, FM 
scan, volume and source se-
lection. 

R.I. No. 146 

DAT Travels in Japan, Stalls in Australia 
Pioneer has recently been 
parading its latest product, 
the D1000 digital audio tape 
(DAT) player. 

Unfortunately, Pioneer like 
other DAT manufacturers has 
been forced to demonstrate 
the lion without the roar, that 
is, minus its digital recording 
feature, and has conducted 
its shows with an analogue 
recording from a CD player. 
Why so? Because of the 
familiar fear of copyright in-
fringement. 
The story is an old one 

now. Under pressure from 
promoters of compact discs, 
recording companies and 
artists, the US is seeking to 
ban the import of DATs unless 
they come with some tech-
nique for preventing the (per-
fect) recording of CDs or a 
tariff is imposed on blank 
tape (video and audio). The 
situation is complicated by 
the inclusion of DAT players 
as a casualty in the US-
Japan trade wars. 
DAT manufacturers are 

delaying their release gen-
erally until this mess is 

cleared up and the D1000 
won't be released here in the 
foreseeable future. In Europe 
the situation is somewhat dif-
ferent. Following the West Ber-
lin Consumer Electronics 
Show, Sony moved to release 
a DAT player in West Ger-
many (where a tax is paid 
on all blank tapes) in Octo-
ber. 
However, DAT player 

manufacturers like Pioneer 
are complying with the anti-
CD record requirement. The 
Pioneer D1000 can record 
digitally at 48 kHz (for exam-
ple, from other DAT players) 
and at 32 kHz ( useful in future 
satellite broadcasting re-
cording) but not at the 44.1 
kHz CD player sampling fre-
quency. 
So what about pre-

recorded DATs? At present 
there are no digitally 
prerecorded tapes to feed 
DAT player — or record from. 
You can make live digital 
recordings if that's your go, 
but that's obviously a limited 
consumer application. In 
practice, the best sound you 

can get from the D1000 is the 
reproduction of an analogue 
recorded CD. So disc goes 
with DAT so to speak. 
That hasn't stopped de-

velopments though. Last 
August in Japan, and ahead 
of its competitors, Kenwood 
released a car DAT player. 
The KDT-99 measures 125 x 
150 x 46 mm and uses a DX-7 
DAT mechanism, that is, the 
4DD system of direct drive of 
drum/capstan/reel motors 
along with a circuit board 
which controls servo and sig-
nal process/error corrections. 
A tuner function for connec-
tion with an optional con-
cealed tuner is also built in. 

With regard to portability, 
DAT has an obvious advan-
tage and while KEF has 
released a car DAT player, 
Sony has released the 
world's first portable DAT 
player, the TDC-10 which 
weighs 1.85 kg. It will go on 
sale in Japan in December. 

Nevertheless, the D1000 has 
plenty of appeal. Part of the 
Pioneer Reference Series, the 
player offers all the ex-

pected features of modem 
cassette players including 
programmability, skip and 
search, and it goes a bit fur-
ther in allowing you to skip 
not only tracks but an inter-
val on the tape as long as 
you require. Rewind time 
from beginning to end (or 
rather end to beginning) of a 
60 minute tape is only 26 
seconds. 
Other features of the D1000 

are twin mono construction 
throughout, cassette stabilis-
er, copper coated chassis to 
avoid electromagnetic in-
duction into sealed wires, a 
digital filter in both recording 
and reproducing circuitry to 
reduce distortion from an-
other signal source. But DAT 
technology is irrestible and 
we'll be reviewing the Pio-
neer D1000 in December ETI 
even though Pioneer won't 
be releasing it in Australia in 
the forseeable future. If you 
want one, get it en route to 
Japan. And the price? If it 
were retailing here it would 
be at around $5000. 

R.I. No. 152 
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Sight and Sound 

Pioneer Hi-fi CD and Radio/cassette 

While Pioneer is proudly pub-
licising its new D1000 DAT 
player, it has been no slouch 
on releasing the more tradi-
tional hi-fi components and 
keeping its fingers in both 
pies with DAT's arch rival the 
compact disc player. 
On the mini shelf hi-fi sys-

tem front are three new re-
leases, the X220, X55OR and 
X880R. Basic to each system 
are double cassette deck, 
AM/FM tuner, turntable and 
5-band graphic equaliser. 
Cheapest at around $999 is 

the X220 with 16 cm flat woof-
er, 2-way speakers. The more 
enhanced X55OR features 
auto reverse cassette deck, 
24 preset selection and 
music search on the tuner 
and at around $1399 comes 
with 23 cm, 3-way speaker 
system with magnetic shield-
ing. Top of the range at 
$1999 is the X88OR which 
adds Dolby B/C, PLL synthe-
sised AM/FM tuner, 19 cm 
3-way speakers and a sur-
round sound rear speaker to 
the list of features. The X55OR 

and X88OR come with a 
cordless remote control unit. 
An optional CD component 

for the shelf system is the 
PDX88 or the multi- play 
PDX9M. Pioneer's other CD 
player releases are the 
PD4050, PD6050, with 16 and 
24 track random program 
play respectively, and the 
PDM40 and PDM60 with a 6-
disc magazine and either 32 
or endless track random 
play program. Prices range 
from $439 to $999. (See re-

view of the PDM40 this issue). 
As well as these items, Pio-

neer has released two car 
radio/cassette players. The 
KEH 5252 and 9292 incorpo-
rate Pioneer's Flex Fader to 
control output balance be-
tween built-in an add-on 
amps. Features include anti-
tape slack canceller, 18 sta-
tion preset, pulse noise sup-
pressor and locking fast for-
ward. The 9292 has Dolby 
B/C, music search and key 
off pinch roller. 

lete Milli sag 

I n — C:CI trip imm 
(Li 11 

• 

PiciÑÎER 

R.I. No. 1.48 

e1\. t.) e‘1,cee,e e  

l'45  

e let es .i .(, ,...ez.  Ce '0° 

2 

-,\•.,- v ., , ,eee 

«,%.,,,,,,  ≤\°,,s eeenceeese\,;' 
\ • 

oes kel er yze- e 4,.\- xe ‘xea 

›\'' ore  

et,£steeceee ,1/4, 
,.' 4 eeSfoee'‘te9tieçtfe\<\, 4 

e'çe 

1S 6`"eLe-
,v 

çè..) 

Se\' \ re" c., 
ee e, e <\\.9e  

vee\‘‘vie\-‘40"e0-\\x‘es°\xt,eeioee'le i-e 

ç\ ,e, oç,o\ 

e ,e,z,602e,:e,\00,42e,:e%\e6setloceel.e 

‘  
es,0 eee ele ee xie ee ee ee ee ‘I'e\ ‘.«•c"k Óele 

e  

se eeee ee:e 

,e9 eGoe  tee ' cel es. es 

O e> xe(çe • .<‘ 'i e\o'ç, xe\e' «cle-‘ ,e ‘ 

eo .. 

e. ,,eev ere" ec' 

1s,0\•>\‘\:(e,:::ex,.:::(rvc::(c\f,e1/4Se'e 

se 9\6eeee\keeee eç\'‘‘lese 
s• e' 

°,ex.1/4oe sedi've,e te' 

ce" 

sZe 1/4>e° 

READER INFO No 19 SA 44 58 

‘e. .ee6 

ceee 

Á 6,e( -.`"‘le e• '• 

icee ,11,beeP 
coee a 'se 

e e 

.1/4-1/4 4ee•*of,1/4De1/44,1ee. ',0\ecoe<oe`- 'oes'el e 1/42,c;1/4  

e<ee6e' oee1/469eceW>oseeç 

0 -  

.0e.1/44gec. ,(.,eecet"\e „see>.1/46ee 
0344e 
"Seee\\,°4<e¡tese(D\(\e°0.2„cege 
eq(\e'ecs;-;66eSS 9\e2'5e \%90\e'1/4,‘‘>6., 

`çeçe':çe:Pç',\CD.>\0 

cp,Gcoe--,‘,',„Keece. e 
• 

1/4‘O• e• i°‘‘.0.04;11531- • 

4 — SOUND INSIGHTS. NOVEMBER '87 



ProAc Loudspeaker 
ProAc has released the curi-
ously numbered Studio 1 
loudspeaker, successor to 
the Studio 2 and Studio 3 
speakers. 
The new Studio 1 measures 

200x400x237 mm, is made of 
mrsdite and veneered inside 
and out. Inside the cabinets 
are 1-inch, ferrofluid cooled 
and damped tweeters which, 
according to a recent report, 
are thinner than human hair. 
The woofers are doped on 
the inside and, for those 
familiar with the Studio 2 ver-
sion, the Is for-go an octave 
in bass extension which is re-

portedly compensated by 
better inegration of woofer 
and tweeter with crossover 
point at 4500 Hz. 
ProAc is a British company 

guided by a man named 
Stewart Tyler, who first estab-
lished a company called 
Celef and has experimented 
with various speaker designs 
for ProAc, including the 
rather successful Tablette 
speaker. If you want to sam-
ple the Studio 1s in exotic 
locations, head off to the Lon-
don Royal Opera House, 
otherwise check the reader 
information listing. 

ft./. No. 1.19 

Sharp Radio/cassettes 
Sharp has released three 
new stereo radio cassette re-
corders which use its 'Twin-
cam' mechanism. This mech-
anism is used to rectify 
speed deviations and revolu-
tion irregularities by stacking 
tapes one behind the other 
with single motor driver 
operation. 
The Budget Twincam, the 

WQ-T232 is rated at 50 watt 
pmpo power, has a 2-way, 
four speaker system, 3-band 

graphic equaliser, CD line- in, 
and bass reflex ducts. The 
Spectrum Twincam model, 
WQ-T252, is the same with 60 
watt power rating, 5-band 
spectrum analyser and auto-
program-search system. The 
third model is the Auto Re-
verse Twincam, WQ-T483. This 
one is portable, features 
auto-reverse, auto-reverse 
dubbing, and 70 watts power 
rating. 

R.I. No. 150 

Aussie Push on Hi-fi 
Australian hi-fi manufacturers 
have banded together in an 
effort to set their products 
better recognised and ap-
preciated both here and 
overseas. 
Perhaps the most famous 

and experienced of Austra-
lian manufacturers is Cyril 
Murray whose professional 
quality amplifiers were used 
at the Commonwealth 
Games in Brisbane in 1984 
and are now installed in the 
New Parliament House. But 
there are many more Austra-
lian hi-fi manufacturers qui-
etly producing quality ex-
portable products in a range 
of sizes, prices and complex-
ity. At $13,000 (and two 
metres tall) a pair are the 
Duntech Sovereign 2001 
speakers made by John Dun-
lavy in Adelaide. Slow sellers 
in Australia, these speakers 
have been acclaimed by re-
viewers in the Germany, 
Hong Kong and the US where 
apparently they can't get 
enough of them. 
More affordable at $499 

per pair are the Richter 
speakers made by Ralph 

Waters in Sydney, which 
Louis Challis recently praised 
as equal to the best he'd en-
countered in that price 
range (see ETI Sound Insights 
July 1987). Ralph Waters is 
one of the activists behind 
the newly formed Australian 
Hi-Fi Manufacturer's Guild or, 
affectionately, OzFi. Accord-
ing to him, Aussie manufac-
turers of hi-fi have wanted an 
association like this for some 
time, giving them collective 
clout to lobby the various 
Australian governments to 
use Aussie hi-fi goods and to 
help promote goods under 

the Australian OzFi label at 
trade fairs and the like here 
and overseas. 
Strange as it may seem, 

some Australian hi-fi manu-
facturers have found more 
support from the critics and 
the buyers overseas than in 
Australia. That has certainly 
been the experience of Alan 
Wright of Vacuum State 
amps. Wright recently toted 
his valve preamplifiers 
around Europe with consider-
able success, obtaining 
dealerships in Europe, and in 

Britain (with the same crowd 
that distributes Rock turntables 
which were recently cited in 
Absolute Sound as the best in 
the world). It is something of 
a tribute that hi-fi guru Van 
den Hul now uses an Alan 
Wright preamp. Yet in Austra-
lia, Wright struggles to keep 
the distributorships that he 
has. Apparently the Austra-
lian public is not interested in 
the Australian product no 
matter how good it is. 

This reluctance, or igno-
rance, about Australian prod-
ucts available is something 
the guild can tackle by dis-
seminating information, press 
releases and the like and by 
its mere existence, as a body 
that interested parties can 
consult. 
The group, which initially 

consists of Waters, Cyril Mur-
ray, Matthew Bond (That's 
tapes), Peter Stein (ME Amps), 
Brad Serhan (Orpheus 

speakers), Ron Cooper 
(Audio Sound Labs) and Alan 
Wright is based in NSW but 
plans are to make it an Aus-
tralia-wide association. Cri-
teria for membership is that 
one must be a designer/man-
ufacturer, that he/she be 
dedicated to genuine hi-fi 
products and that the person 
have a demonstrated interest 
in live musical performances. 
Says Waters: " It is ridiculous 
that anyone engaged in the 
manufacture of products de-
signed to reproduce music is 
not intimately acquainted 
with what live, real music 
sounds like." Waters is also 
keen to stress a certain ele-
ment of craftsmanship in the 
product of the small scale 
Australian and point to the 
term "guild" to underline this. 
One of the selling points of 
the Australian product is the 
opportunity to obtain custom-
designed items. 

For more information on a product circle the reader infor-
mation number as quoted at the end of the news item on 
the reader information card and forward the card to ETI 
Reader Information Service, PO Box 227, Waterloo, NSW 
2017. 
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Townsville leads the 
nation into a 
cinematic revolution 

High-Tech Movies 

The operations centre and projection room of the Omnimax theatre is open to the public gaze. The operator laces up the projection head before rais-
ing it into the theatre environment. Sound dub bers can be seen at the left. 

AUSTRALIA'S FIRST OMNIMAX movie 
theatre opened last June in Townsville and 
not, as promised, in Sydney. 
IMAX, rectangular parent of the hemis-

perical Omnimax, first came to light at 
Osaka's Expo 70. A Brisbane engineer had 
conceived the crucial projection movement. 
a Norwegian built the first camera. German 
optical brains the lenses — and Canadian 
enthusiasm fitted it all together. And nei-
ther a dime nor a dollar from Hollywood! 
However whereas IMAX had filled a 

curved, rectangular screen. Omnimax is de-
signed to use a hemispherical projection 
surface, employing fish eye camera and 
projector optics. 

The Omnimax camera uses 'standard' 
70 mm film, running horizontally through 
the camera at 102.6 metres per minutes: 

each frame is 49 x 70 mm in size. In com-
parison 35 mm movie film lumbers along at 
a stately 27.4 metres a minute, with a 
minuscule 15 x 21 mm frame, less than a 
10th the area. 

Answers From Queensland 
Critics had claimed it impossible: 'How 
could the world's largest film frame be proj-
ected without tearing itself into shreds?' 
The answer was to be found in the Bris-

bane inventor's Rolling Loop Projection 
Movement. Avoiding the violently mechan-
ical pull-down claw that has been around 

since Mr Edison's time, Ron Jones devised 
a method of film motion past the projector's 
light source that owed much to dynamic 
geometry, and nothing to Victorian me-
chanics. 

Australia's $ 1.5m dollar Omnimax instal-
lation has been installed beside Townsville's 
Ross Creek. Inside the domed cinema two 
movies are showing in the magna screen 
process: the Space Shuttle epic, The Dream 
is Alive and the regionally appropriate 
Great Barrier Reef. 

Fear Induction 
"Dream" is a stunner, with amazing in-
board shots made by, and of, shuttle flight 
crews on three missions. In Omnimax you 
find yourself thrust into the space vehicles' 
cramped quarters. Six track sound, with 
additional ultra low frequency enhance-
ment, fills in the sensory voids. 
The later technique is a result of US Gov-

ernment experimentation during WWII 
which found that low frequency emissions 
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The building houses 

not only the 51.5m 
Omnimax theatre, but 
aquarium, museum and 
tourist attractions. Barrie Smith 

over a 20 minute period produced feelings 
of unconscious anxiety, and at one stage 
was considered as a potential military weap-
on. Hitler was well aware of the effect, and 
had low frequency sounds played before his 
speeches at his rallies. 

In the overall plan of the theatre the Om-
nimax screen forms an integral part of the 
projection system; forming a 160° to 165° 
segment of a hemisphere, it and the audi-
ence are tilted at an angle of 25 degrees, 
with the projection lens located a short dis-
tance beyond the hemisphere's centre. 

Stats 
Seating 200, the Townsville theatre's domed 
screen is 18.75 metres across. Covered with 
a grey-pigmented vinyl plastic skin, it pro-
vides a fully-diffusing matte reflecting sur-
face which results in a uniformly lit image. 
The screen gain ( ratio of reflected light to 

incident light) is in the range of 30-40 per 
cent reflectivity, giving low cross-reflect-
ance, with enhance colour saturation and 
contrast. The low reflectance screen, and 
immense arca call for a high intensity light 
source. A horizontal lamphouse holds a 
15,000 watt Xenon short arc, backed by an 
air-cooled elipse-based collector mirror, 
high voltage starting transformer, starting 
circuitry. coolant flow controls, air-circulat-
ing fan and safety interlocks. 

Water-cooled piping feeds distilled water 
at 150 psi — ( 1030 kPa) pressure to the 
lamp electrodes. The lamphouse includes 
two dielectric coated beam-folding cold mir-
rors with water-cooled heatskins, and an air 
operated, water-cooled dowser. 

Mr Leitz's Fisheye 
Operators are warned not to run the film 
with the light source at full power for more 
than five seconds — or damage to the pro-
jection lens will ensue. The lens is one of 
Leitz's costly 25 mm fisheyes, specially 
made for Omnimax to provide horizontal 
coverage of 180°, and a vertical 125°. 
Ominmax sound comes from an inter-

locked Magnatech 35 mm magnetic play-
back unit, running at 27.43 metres/minute. 
This dubber carries six channels, plus the 
set of bass enhancement speakers. Altec A4 
speakers arc used on left, centre and right 
channels. Total power of the system is 2100 
watts. 
The screen is finely perforated over 20 

per cent of its area to allow the multi 

speaker array to project its signal without 
distortion or loss of directional identity. 
The projector is split into two separate 

assemblies, the Rolling Loop Projector and 
the Dual Film Reel Unit. The projector 
spends its working life at the top of an 
elevator, the film passing before its lens 
being fed from the Reel Unit one floor 
below the audience. A Projector Elevator is 
used to raise and lower the projector. 

The Projector 
The projector itself consists of a horizontal 
rolling loop mechanism which moves each 
frame of the film horizontally across the 
aperture in six milliseconds, at 24 frames 
per second. The Rolling Loop movement 
has six precisely synchronised mechanical 
components which advance the film, frame 
by frame. 
The rotor, a 9525 mm diameter drum, 

contains eight windows. Each forms a loop 
or wave in the film as it passes the input 
sprocket. and then advances the film past 

the aperture, where a cam and registration 
pins position each frame at the point of il-
lumination. The system closely resembles 
the closed capstan system of some audio 
tape recorders. Steadiness on screen is high 
— less than 0.04 per cent in any direction: 
print life is extended — 1(XX) showings being 
the norm. 

Margaret Talbot, one of the installation's 
projectionists stresses: 'The system looks 
complicated, but it's not. The operator sits 
in the theatre, and can operate the machine, 
focus, lens cleaning, lights, sound, etc. If a 
speck of dirt lands on the field flattening 
quartz lens a button is pushed on the control 
panel and a wiper cleans it off.' 
The theatre runs seven days a week, a 

total of 68 sessions, with a scant 10 minutes 
between changeovers. The projection room 
is open to public gaze, and gaze they do as 
the giant projector descends from the ceil-
ings, ready for a reload after an exhausting 
40 minutes plus of rolling loops, high inten-
sity light and eye-stretching optics. • 

Lace up time. A section of the huge rotor can be seen. 
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Pioneer's PD-M40 was released in the US in January 
1986 to rapturous applause. It recently debued in 
Australia and the industry has been equally 
impressed, but would you buy one? 

Pioneer PD-11140 
Multi Disc Player 
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THE PD-M6 and the revised version in 
the form of the PD-M60 were the first CD 
players to provide the up market CD fea-
tures of a stacked record changer. These 
offered the attributes that many music 
lovers desire; i.e: the ability to play many 
hours of music without having to touch 
their equipment. 
The PD-M40 is the latest economy ver-

sion of the PD-M6, and like its more ex-
pensive brother the PD-M60, provides a 
number of convenient advances like a ran-
dom play function and a lower price tag. 

Dimensions: 420mm wide x 315mm 
deep x 80mm high. 

Weight: 4.9 kilograms. 
R.R.P.: $699.00. 
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Louis Challis 

lOM DIGITAL FILTER 

The heart of the PD-M40 is its compact 
disc magazine with six corner hinged plas-
tic trays, each of which has a carefully de-
signed tab on one edge to allow you to 
open it out for loading or unloading. Both 
the handbook and supplementary pink 
slips provided with the player caution you 
in five languages "to be sure to remove 
the disc trays one by one" — otherwise 
the disc magazine may be damaged. I 
tried to pull out two at once and found 
this was extremely difficult. Had I per-
severed I would have undoubtedly dam-
aged the components. 

Once you load the disc tray the task of 
loading it into the PD-M40 is easy; it just 
pushes into the slot on the left hand side 
of the front panel. Apart from the power 
switch next to the cassette slot, all the pri-

mary controls and the display are located 
on the right hand side of the front panel. 
The major controls of PLAY, PAUSE 

and STOP/CLEAR are located on the ex-
treme right hand end and are large, 
clearly labelled and very convenient. 

Controls 
The minor controls including the cassette 
EJECT button above the central display 
and the forward and reverse MANUAL 
SEARCH and forward and reverse 
TRACK SEARCH are located below the 
display. Centrally located between these 
rectangular controls is the RANDOM 
PLAY control which is a function peculiar 
to this unit. With six discs loaded in the 
cassette the player will randomly select 
each and every track on each of the six 
discs. It will remember in its internal 
memory which track has been played so 
that you don't repeat the exercise and will 
go on playing until all tracks on all of the 
discs have been played. The only catch is 
that if a particular disc has 63 tracks (and 
that only occurs on special test discs) it 
will not be able to store all of the required 
information. 

There are three other keys on the right 
hand side of the main display, one marked 
TIME which utilises the display to indicate 
playing time elapsed, the track time re-
maining or the total recording time on the 
disc. The push button below the time 
switch is labelled REPEAT and enables 
you to repeat all of the tracks on the disc. 
If the player is operating in programme 
playback mode, it enables you to repeat-
edly play all of the programmed tracks in 
the programmed order. If you have se-
lected random play mode and use this 
switch, the random play process will re-
peatedly be activated. This is particularly 
useful if the player is being used as a 
background music system in a shop, office 
or other commercial application. Two 
separate cassettes, holding a total of 12 

discs, can provide up to 12 hours of play-
ing time without repeating. 

If you wish to programme a sequence of 
tracks, the procedure is relatively simple, 
although less convenient than that pro-
vided by CD players with more compre-
hensive keyboard facilities, the process in-
volves selecting the disc number from one 
of the six vertical keys located to the right 
of the display and then selecting the track 
number by utilising the track search key 
which is then repeatedly pressed to display 
the track number on the main display. 

Although I personally found this a trifle 
tiresome with six discs in the cartridge 
(and with up to 70 tracks on the discs), it 
does provide a capability for those who 
need it. Most people will play the six discs 
straight through from end to end by press-
ing the PLAY or random button and let-
ting the player do the rest. 

The Internals 
The back of the unit features a pair of 
RCA co-axial sockets, and a pair of con-
trol IN OUT sockets which enable the CD 
player to be controlled by a Pioneer (SR) 
Mark amplifier remote control circuit. As 
I did not have a matching amplifier I was 
unable to evaluate this feature. The player 
features an unusual honeycomb embossed 
amplifier panel for enhanced rigidity. It 
has one large printed circuit board on 
which nearly all of the main electronic 
components are mounted. Surprisingly, 
there are not all that many components as 
the complement of active devices is lim-
ited to 17 integrated circuits of various 
sizes mounted on a board which is de-
signed to cater for other variants of the 
PD-M40 or 60 family. 
The heart of the system is the multiplay 

unit which is beautfully made from steel 
and plastic and, subject to no abuse. 
should provide years of trouble free 
operation. The unit is designed for ease of 
assembly as well as for ease of mainten-
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The Pioneer PD-M40 

Interruption Information Layer 
400 micrometer; Passed 
500 micrometer; Passed 
600 micrometer; Passed 
700 micrometer; Passed 

800 micrometer; Passed 
900 micrometer; Passed 
BLACK STRIPE TEST (Passed) 

MODEL No. PD-M40 
SERIAL No. HE8603140T 
1. FREQUENCY RESPONSE: 20 Hz to 20 kHz - 0 - 0.6dB 
2. LINEARITY: @ 1kHz 

NOMINAL LEVEL L. OUTPUT R. OUTPUT 
OdB 0.0 0.0 
-1.0 -1.0 -1.0 
-3.0 -3.0 -3.0 
-6.0 -6.0 -6.0 

-10.0 -10.0 -10.0 
-20.0 -20.0 -20.0 
-30.0 -30.0 -30.0 
-40.0 -40.0 -40.0 
-50.0 -50.0 -50.0 
-60.0 -60.0 -59.9 
-70.0 -69.8 -70.3 
-80.0 -79.2 -81.3 
-90.0 -88.1 -92.2 

3. CHANNEL SEPARATION : 
FREQUENCY R. INTO L. dB L. INTO R. dB 
100Hz - 78.8 77.7 
1kHz -81.9 -80.3 
10kHz -78.9 -77.4 
20kHz -74.0 -73.1 

4. DISTORTION: @ 1kHz 
Level 2nd 3rd 4th 5th THD% 

0 91.3 96.0 106.5 1.3 0.0033 
-1.0 91.0 - 105.5 0.0029 
-3.0 93.9 104.6 100.8 0.0023 
-6.0 90.6 96.0 98.1 0.0036 
-10 90.6 - 94.3 100.4 0.0036 
-20 84.6 - 84 .0 0.0086 

- 30 75.5 0.017 
-40 - - 66.5 0.047 
-50 61.6 57.5 61 .2 0.18 
-60 - 44.5 0.60 
-70 39.8 38.2 - 38.8 2.0 
-80 29.6 16.8 32.2 28.9 15 .45 
-90 12.1 22.3 13 .9 10 .6 44.2 

4. DISTORTION: (( t 100Hz 
Level 2nd 3rd 4th 5th THD°/0 

0 96.9 96.9 103.4 112.7 0.0021 
-20 92.2 93.8 96.4 81 .2 0.0094 
-40 75.0 99.2 78.0 0.222 
-60 50.2 49.6 47.5 54.5 0.065 

@ 6.3kHz 
0 93.4 89.4 0.004 

5. EMPHASIS 
Frequency Recorded Output Output 

Level Level ( L) Level ( R) 
1kHz -0.37dB -0.5 -0.5 
5kHz -4.53dB -5.3 -5.2 
16kHz -9.04dB -8.6 -8.6 

6. SIGNAL TO NOISE RATIO: 
Without Emphasis 69.0 (Lin) 92.7dB(A) 
With Emphasis 72.6 (Lin) 97.3dB(A) 

7. FREQUENCY ACCURACY: (19.999kHz) - Hz for 20kHz test 
signal 

8. SQUARE WAVE RESPONSE (See attached photos ) 

Black Dot at Read out Side 
300 micrometer; Passed 
500 micrometer; Passed 
600 micrometer; Passed 
800 micrometer; Passed 

ance, but hopefully that won't be 
required. 
The testing of the unit provided an ex-

cellent insight into the electronic design 
and its performance compared with previ-
ous generations of Pioneer CD players. 
The frequency response is remarkably 

flat all the way from 5 Hz to 2 kHz after 
which it gently droops down by 0.6 dB at 
20 kHz. 

The linearity is excellent. It's almost 
perfect all the way to -60 dB, below 
which there are miniscule traces of non-
linearity evident between -70 and 
-90 dB. The left channel and right chan-
nels differ slightly from one another strad-
dling the absolute values between them. 

Channel separation is excellent being 
better than -73 dB at all frequencies and 
more than adequate for this task. Distor-
tion with a 1 kHz test frequency is also ex-
cellent all the way down to -60 dB with 
an obvious plateau being evident between 
0 dB and - 10 dB. Between - 10 dB and 
-60 dB the distortion rises slowly because 
of the smaller number of available bits'. 
At -70 dB the distortion has crept up to 
2% which is a trifle higher than I would 
like, but very hard to hear when listening 
to material which is so low down in the 
dynamic range. The distortion figures at 
-80 and -90 dB are moderately high at 
15% and 44% respectively, but as I have 
noted with most pre-recorded material 
there is little real content at these low 
levels and consequently these values are 
still quite acceptable. 

Test Discs 
The player is capable of tracking all of the 
interruption and black dot tests on our 
test discs and exhibits no unusual vices 
with normal test disc material. With our 
nastiest test discs incorporating eccentric 
centres, the PD-M40 rejected the disc and 
quickly moved to the next one. 
The test signals with impulse responses 

display a noticeable lack of symmetry. The 
phenomena is associated with the type of 
digital filtering utilised by the circuitry. By 
contrast the square wave response shows 
the classical symmetrical characteristics of 
a digital filter. 

I was fortunate to have a number of 
new CD discs available for my assessment 
and loaded each of the new discs into the 
single cartridge provided with the player 
in order to evaluate the quality of repro-
duction and the functional characteristics 
when playing background music. 
The discs that I employed include the 

following new discs each of which was 
carefully chosen for its quality and clarity. 
They were firstly two conventionally 
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Impulse Response 
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TEST INSTRUMENTS 
NEW KIKUSUI 60 MHz-TRIPLE TRACE 

OSCILLOSCOPE — COS5060 

, t.,444. 0 L.-L Total Performance. multi-purpose. 3CH-Multi 
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Trace. Dome-mesh type 12KV P.D.A. CRT. A 
and 8 Alternate Sweep. Hold-Off function. VERT 

i MODE trigger function. Energy-Saving design 
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use. 
$1904 + tax 

INCLUDES 2 HIGH (DUALITY PROBES 

NEW GW 20 MHz, DUAL TRACE OSCILLOSCOPE 
A heavy duty and accurate scope for READER INFO No. 
service as well as production use. 

Features include • Wide freq. bandwidth 
• Optimal sensitivity • Extremely bright 
display • Auto trigger level • Variable 
hold off • Alternate triggering • DC , 1'• i 

trigger coupling. 
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$745 + tax Includes 2 high quality probes \., 1, ,• 1,. 

42 — GOS522 

. 
• 

, . . 0  i I I 

IF. , 

 .3. r • -2 • !......t. , 

10 MHz SINGLE CHANNEL CRO $412 5MHZ OSCILLOSCOPE 
GOS-955 $396 

GOS-3310 
Features 
• brnVidiv sensitivity 
• Light it compact 
• Easy to operate 
• Low cost 
• High perlormance 
• TV sync. mole 
• Ideal for education 

r•obby and Se,v1rê a. 

..1k 
+ tax Features + tax 

• Low cost. 

• High performance 
• User friendly 
• 10mVidiv SenSilivity . 
• Ideal for education. hobby 

and service 
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FREQUENCY COUNTERS , 1 -.'Ï--------Zirn—ff "ea a A ... cc e rrge 0' .. a.b•r.ua Count at real, 
b'ea,Inrouoh pnCe • 8 digit display 

• Overflow indicator x 'lIl 1 
GFC 8010E (120 MHz) S276 + tax ,....,. Hap senSannty 
GFC 8055F (550 MHz) 8471 + tax • 
GFC-8100G (1GHz) e He Stab"Y READER INFO No. 45 
• mcroprocessor controlled GUC-2010 UNIVERSAL COUNTER $414 + tax 
• 111511 reSOlubon • From 5 Hz to 100 Metz 
• Sell diagnosis rOutice • Frequency pen00 101anze free ratio ace time interval 

$656 + tax 

DIGITAL MULTIMETERS CHECK OUR RANGE OF PROFESSIONAL 
MULTIMETERS 

GDM-8035F 
• 6 Functions tAC/DC) Voitag it Current! Resistance 8, Diode..GDHIgMh v8:0tap35e1 GDM 8045 1200V 200 re 6 Francien 

Auto Zero Circuit 
Test • 31/2 D • ev. Digit • Range Protection • High accuracy 0 03% igit 

• High resolution. 0 lmV.0 1u1 • Diode Test Function . ,,gh ,ange _ 12,0„, 20, 

• High accuracy 0 1% $345 + tax • Auto zero 
$252 + tax • True RMS 
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Escort EDM 1111A DIGITAL I J EOM 1105A 
MULTIMETER Features i• To digits LCU 'moray 

• 
$98 • High accuracy in meaSunng Diode testing 

• One rotary range svatch allows • I V DC 0 2.1000 V. 5 ranges 
+ tax 777 last and convenient operation I 100 ,,V max resolution. 0 El% 
e • Diode Check DC/AC. 10A I: i V AC 02.750 V. 5 ranges 
- „ • Instant continuity check 100 ,,V max resolution. 1 5% 

• Low batter indication , rames  • 200 hrs long battery lile . ii 4 ... _ . A 01CA2 mmAiarl,Oestiutoran r 

• Overload prOteCtion on ail . A AC 2 mA.10 A. 5 ranges 
ranges 1 „A ma. resolution 2% 

• Capacitance measuring Ohm 200 ft - 20 fatt 6 ranges 
• Transistor hFE test $83 + tax 0 I ma. resolution 1 0% 
• 4 feet drop proof durabitity Auto zero b polarity .nocabon 

ANALOGUE MUILTIMETERS — SOLID PERFORMER 
BUILT IN BU ER ELC-120 

ANALOGUE MULTIMETERS 
SOW PERFORMER — BUILT in BUZZER 
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1M • Wide measuring ranges 
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RANGES 

7 

:lie.rry.,.. .• ThirirrOsrisstocreceheeker 

._ .. .,,,...—ii. • Fuse 8. diode protection 

7.•_;:-.,":„.":1' • 20ki: .' SenS,InnlY 

Capacitance 200pFr200,.F 
ranges V DC 0-0 1 05 25 10 50 

0 le max reSOlunOn 1% 
Inductance 2mh1.200h1 6 ranges 

0 1,,H max reS0100n 2% 
Resistance 20:72Orne 7 ranges 

10m11 mar resolution 1% 

250 100 
. ••••••‘:- V AC 0-10 50 250 1000 

„Le, A DC 0-50u 2 5. 25m 250m 
,..et,` Ohm R.1 5.10 R.100 Rita 
i-7 ie dB— 10-50 al 

4 4 Access., included Test cups 

ccomanualla core fuse InstruChon !eanue 

$211 + tax 

Continuity buzzer 
ST.380TR Oim 106 . 149 . 55 rum 

$30.66 + tax 
COMIFSPONICHMCC n WE WELCOME L..,, ...., 
ni:::11 K LI eve. XX»  gi ' EMTPICIrliC„,., /TANKARD VISA WELCObee 

— 1 /.5 tn....CI, • n & MASTERCARD ma. 0....en e......• 

NSW & HEAD OFFICE: VICTORIA. QUEENSLAND: 
92-94 Wentworth Ave, 288-294 Queen St, 416 Logan Road, . 
Sydney NSW 2000. Melbourne Vic 3000. Stone's Corner 
TLX: AA 73990 (Entrance from Old 4120 
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The Pioneer PD-14140 

priced discs: 
Bartok's The Wooden Prince and The 

Miraculous Mandarin; Beethovens' Piano 
Concerto No. 5 in E. Flat op. 73 Emper-
or, Digital Recording 416215-2 and three 

new excellent economy discs from Virgin 
Records: 

Mozart's Clarinet Concerto Flute & 
Harp Concerto, new Digital Recording 

PCD 852; Strauss An Evening of Strauss, 
New Digital Recording PCD 856; French 
Impressionist. Piano, Cristina Ortiz, Digi-
tal Recording PCD846. 

Conclusions 
I stacked these into the cassette and se-
lected random play. Some five hours later, 
apart from the short delays for the disc 
changing process, 1 realised that the de-
lightful music I had been listening to had 
all been ( arbitrarily) selected by the mi-
croprocessor without human control. 
The PD-M40 is a well designed unit 

carefully configured to cater for a some-
what unusual market. Of the potential 
purchasers for the PD-M40 I am sure that 
at least 80% will just play the six discs 
through in the loaded sequence which the 
software manufacturers have selected. Of 
the remaining users. 75% ( 15% of the 
original group) are likely to use the ran-
dom play mode. 

It is my bet that less than 5% will 
seriously tackle pre-programming of the 
available discs on a regular basis. 

The PD-M40 is really designed to cater 
for commercial users or lazy people who 
just like to listen to their music without 
much effort. These attributes are most 
certainly achieved. 
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DIGITAL AUDIO COMES OF AGE 

For further information contact: 
AUDAX LOUDSPEAKERS OR 
295 Huntingdale Road 

HUNTINGDALE, V/C. 3166 
PH: (03) 543 5266 

AUDIO INVESTMENTS P/L 
5 Town Close 

Si IVES, N.S.W. 2075 
PH: (02) 488 8184 

And it took MICRO SEIKI, world leaders in sound 
reproduction for over 50 years, to make it happen with the 
introduction of the unique CD-M2 Compact Disc Player. 

With a signal to noise ratio of over 100dB, frequency 
response of 2Hz to 20kHz + 0.1 dB, the latest 16 bit 4 
times over sampling technology, specially constructed 
22kg chassis designed to fully damp out spurious 
vibrations (the cause of many mistracking and resolution 
problems found in cheaper C.D. players), and cross talk 
of less than 100 dB the CD-M2 is certainly technically 
superb. 

But it's in the field of musical reproduction that the 
CD-M2 is so far ahead of any of its rivals. The MICRO-
SEIKI CD-M2 is designed to reproduce music better than 
any other C.D. Player — it's as simple as that. So, if you're 
after the best, hear the MICRO-SEIKI CD-M2 and hear 
DIGITAL AUDIO COME OF AGE. 
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Sound is becoming increasingly important in establishing mood and 
ambience for residential and commercial environments. Through ongoing 
research, Bose explores the field of psycho-acoustics to learn more about 
how sound affects emotions. The result of this research is an innovative 
line of audio products that allow you to use sound in ways you never 
thought possible. 
When you need to select a speaker system, Bose gives you a lot of options 
such as advanced speaker systems that are ideal for the latest audio/video 
entertainment centres. Ceiling speaker systems that can be heard but not 
seen. Environmental speakers that withstand the elements — from a 
subzero ski slope to a 200°F sauna. Even colour-coordinating speakers 
that can be used as design elements. 

Our reputation for quality has made Bose the speaker of choice for the 
Queen Elizabeth II, the Hollywood Palace, the Royal Albert Hall in London 
and Adelaide's Festival Theatre. The list goes on. 

Bose gives 
you music 
in your choice 
of size, shape 
and colour. 

40111111•111111.01.10.111MONOMINAPPROMMIP)  

Bose products have earned an international reputation for quality and 
reliability over the past 22 years. And all Bose products have one common 
goal: making the environment more pleasing to the ear as well as the eye. 

So next time you're looking for speakers look for Bose. Regardless of the 
size, shape and colour you choose, we know you will be impressed. 

For more information, brochures and prices please contact: 
Bose (Aust.) Inc. 11 Muriel Ave, Rydalmere, 2116. (02) 684 1022. 

N.SW. & VIC Bose (02) 684 1022. QLD. Stereo Supplies (07) 221 3623 
TAS. Chessman Distrib. (003) 393353. S.A. Blackwood Sound (08) 2781281. 
WA Prosound (09) 325 1066. N.Z. Rangitoto (649) 274 7860. 
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Digital audio tape was the centre of 
interest at the Perth Electronics Show. 

DAT in Perth 

• ' • • ;•-emmn...1 , • 
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Pioneer have entered the DAT race with the D-1000 featured above 

WHEN SONY AND the other major 
Japanese electronics groups put their digi-
tal audio tape systems on display at the 
Berlin Consumer Electronics Fair. it was 
the first time DATs had been seen in Eu-
rope. 
But that show was in late August. 

Australia in general, and the Annual 
Perth Electronics Show in particular, can 
claim to be ahead of the Europeans. 
For both Sydney and JVC — two of the 

main contenders in the looming battle 
over DATs — displayed systems at the 
electronics show held in the week stradling 
August and July, roughly about a month 
before the European debut. 

Perth Show 
The electronics show is a large event. This 
year it attracted more than 90.000 people 
to 10 pavilions crammed with everything 
from sound systems to circuit boards. But 
despite the show's size and the contro-
versy surrounding DATs, the new systems 
rated only the briefest of mentions in the 
Perth media. 
To some extent this apathy is under-

standable. In Europe. Sony has thrown 
the audio industry into disarray by an-
nouncing it will launch a DAT system 
there in October. with the other major 
electronics groups likely to follow the 
group's lead. Another DAT manufacturer. 
Marantz. had earlier announced it would 
be selling the digital systems in the US 
market about the same time. 

In contrast, the Australian representa-
tives for both Sony and JVC state that the 
groups have no immediate plans to release 
DATs here, although JVC says that it 
might do so once the legal problem of 
recording from other formats was cleared 
up. 

Interested Parties 
The commercial launch of DAT systems in 

Australia, as opposed to mere demonstra-
tions will probably depend on major com-
mercial battles yet to be fought in both 
Europe and the US. 

Another factor ensuring that the events 
of the Perth show were largely over-
looked, was that most of the opposition to 
DATs has come from the major music 
companies like CBS and Thorn-EM!, who 
are based in either the US or Europe. 

The only other interested party likely to 
be affected by DATs is Australia's only 
manufacturer of compact discs, Disctron-
ics. The management of Disctronics, 
which has a factory in Melbourne, has said 
that the DATs will be required to use a 
different format, so preventing its use as a 
direct recording device. They also believe 
the new digital system will eventually bear 
roughly the same relationship to the com-
pact disc, as the audio cassette now does 
to the traditional flat record. 

With the battle yet to be joined in ear-
nest, and much lobbying yet to be done. 
there arc many who would not agree with 
that. But whatever the outcome, no-one 
could accuse JVC of hiding the products. 
including the DAT system. displayed at 
the show. 

JVC Marketing 
The marketing razabatazz included the 
Playmate of the year. Miss Felicity Collins 
and a supporting female dance troupe. On 
the more mundane matter of the product 
itself, the XD- I 1(K) ( a prototype) shown 
by JVC uses much of the same technology 
already developed by the electronic giant 
for its video recording system and compact 
disc players. 

In fact, the digital system bears a strong 
resemblance to that of the video system. 
with the digital signal being recorded on 
the tape by a rotary head with a diameter 

of 30 mm, which lays the signal down in a 
series of helical scans across the tape. 
JVC's XD- 100 is 435 mm wide, 100 mm 

high, and 310 mm deep, packaged in the 
usual attractive JVC format with full logic 
control. Its frequency response is 20 Hz to 
22 kHz, it has an "unmeasurable" wow 
and flutter, and a dynamic range of 96 dB. 
The dimensions of the DAT cassette, as 

displayed at the show and to be the stand-
ard in all systems, is 73 mm by 54 mm by 
10.5 mm. That means it is about half the 
volume of a standard analog compact cas-
sette. 
The tape width is actually the same as 

an audio tape, but with a width tolerance 
of 20 mm. or similar to that of a video 
tape. The usual tolerance for an audio 
tape is 50 mm. 

Dropouts 
Dropouts on an audio tape just cause 
white specks. but with the DAT system 
dropouts can cause sound breaks. The 
dropouts can be corrected, but if they are 
too large as much as one second's worth 
of sound can be lost. 
Because of that factor, the tape surface 

has to be specially treated. 
The JVC tape uses a Barnum Ferrite 

magnetic emulsion, which a spokesman 
says is being investigated by other 
manufacturers in the quest for better tape 
performances. 

For the audio buff, the more important 
news is that thanks to the high recording 
density, made possible by the use of metal 
magnetic particles on the tape, the rotary 
head and the digital signal recording for-
mat, the JVC DAT tape can record and 
play up to two hours of material (in stan-
dard format). 
Tape durability and its ability to with-

stand being moved are critical factors, but 
JVC believes that based on the company's 
extensive work with VHS. VCR and tape 
technology, the DAT tape prototype has 
all the necessary qualities. 
The format allows room for future ex-

pansion with half-speed and four-channel 
modes included in the specifications. A 
JVC spokesman said the DAT cassette 
was small enough to make it ideal for car 
audios and portable systems. 

A Quiet Approach 
In contrast to the noisy marketing of JVC. 
Sony's approach to its display of gear in-
cluding its DTC-1000ES home digital tape 
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Mark Lawson 

deck was much quieter. The DTC-1000ES 
tape deck is a two channel stereo system, 
with a frequency response of 2-22 kHz, a 
harmonic distortion of just 0.005% and, 
wow and flutter below measurable limis. 
The signal-to-noise ratio of the new sys-

tem is 92 dB, and its dynamic range is 
more than 90 dB. Like the JVC system, 
those figures add up to a powerful sound 
system, although Sony's version was 
slightly larger (width 470 mm, height 
100 mm and 420 mm deep). About 40 mm 
of the width is taken up by wooden side 
panels. 

Sony's DTC-1000ES incorporates the 
four-times over-sampling frequency digital 
filter, and the dual A/D-D/A converter 
now used in high-end CD players as well 
as five new chips specially designed for 
digital signal processing in tape recording. 
The deck also uses a "feed forward 

super strategy" error correction and inter-
polation system, which is a powerful sys-
tem for ensuring high reliability and pro-
tecting against signal loss. 
The deck uses three sampling frequen-

cies (40 kHz, 44.1 kHz and 32 kHz), with 
the 48 kHz band being selected automati-
cally for audio recording, and 44.1 kHz 
used for playback only. When a code 
specifically prohibiting copying is incorpo-
rated in the original digital signal, digital-
to-digital recording is not possible, regard-
less of the sampling frequency. 

As would be expected for a product 
using digital recordings, there are a num-
ber of functions for high-speed search, and 
direct music selection. Specifically, four 
newly-developed microprocessors in the 
system put sub-codes on the tape that 
identify the relevant segment, and which 
can be later changed or altered. The 
DTC-1000ES also incorporates "start ID" 
codes for quick access to selections, "skip 
ID" for skipping unwanted segments and 
a program number code for designating 
selections. 

All those features are enough to make a 
truc hi-fi buff's mouth water, and if it 
were not for the major personal invest-
ments already made in CD systems. both 
Sony and JVC could expect to sell their 
systems like hot-cakes. 

However, initial indications are that the 
systems will be prevented from recording 
off compact disks, and that the systems 
could be expensive. Some reports put the 
price of a system at around $2000. 
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GET YOUR TRAINING NOW 
AND BE PREPARED FOR THE FUTURE 

If you're interested in electronics, a Stotts Home Study 
Course can make it even more interesting. It could lead to an 
exciting career in the fast-growing field of electronics. 

Stott's electronics courses offer plenty of practical work 
and 'hands on' experience through custom-designed kits. You'll 
be skilfully guided by experienced, professional instructors, with 
individual attention and advice. You study at home, at your 
own pace. Choose from Stott's range of electronics courses: 
Introduction to Electronics, Radio and Television Servicing, 

Radio Receivers, Colour Television, 
Introduction to Micro Computers, Digital Electronics 
for Technicians & Servicemen or Industrial Electronics. 

MAKE YOUR MOVE TOWARDS A BRIGHTER FUTURE. SEND THE COUPON TODAY 

CORRESPONDENCE COLLEGE 
The name to trust in correspondence education 
Please send me free, and without obligation, 
full details of the following course: 

Melbourne, 140 Flinders Street, 3000. Tel: 654 6211 
Sydney, 383 George Street, 2000. Tel: 29 2445 
Brisbane, 65 Mary Street, 4000. Tel: 2213972 
Adelaide, 226 Pulteney Street, 5000. Tel: 223 3700 
W. Perth, 25 Richardson Street, 6005. Tel: 322 5481 
Hobart, 2 Davey Street. 7000. Tel: 34 2399 
New Zealand, Box No. 30-990, Lower Hutt. Tel: 676 592 

(PLEASE PRINT) 

MR MRS MISS AGE 

ADDRESS 

POSTCODE  

Lots undertake that no sales counsellor will visit you. 
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Before you 
it's best to get 

Never before in the history of high 

fidelity sound has a range of hi-fi 

equipment received such rave reviews 

from the world's experts. 

NAD, standing for New Acoustic 
Dimension, is a European company 

which set the entire hi-fi world on its ear 

by prov iding the previously unheard of. 

Superlative quality sound at a ridiculously 
low price. 

We're not just talking about superior 

sound performance to competitors in 
NAD's price bracket, we're talking about 

superior performance to competitors at 
any price. 

As you can imagine, this really put 

the woofers amongst the tweeters. 

Just how much it did, you can judge 
from the following: 

"Nothing gives us more enjoyment than 
that rare event of finding a product to 

rave over and the cheaper the product the 
bigger the thrill. So when something 

(like this NAD) comes along that is both 

rid iculouslv cheap and ridiculously good, 

e tend to get rather ridiculous? 
HI FI ANSWERS-(U.K.) 

"What makes this receiver congenial to 

knob-shy listeners is that fact that it hides 

its sophistication behind a facade of rare 
simplicity In welcome contrast to gaudy 

models speckled with flashing lights that 

make them seem like refugees from a 

penny arcade, NAD opts for visual 

reticence. In terms of audio styling, this is 

Saville Row. Front panels are dark, matte 

and muted. Controls are happily kept to 

an unconfusing minimum but amply 
serve all normal needs? 

NEW YORK TIMES-(U.S.A.) 

"All in all, this new NAD compact disc 

player is an obvious sonic winner. As a 

further bonus, its front panel controls are 

a pleasure to use, in contrast to (others, 
which are) baulky, frustrating and touch 

sensitive:' 
I.A.R. HOTLINE-(U.S.A.) 

"Clearly the tuner is far above average: 

indeed there is no other we know of that 

can match its overall measured 

performance." 
STEREO REVIEW-(U.S.A.) 

"The NAD 6220 is a new cassette deck on 
the market and is yet another example 

of (NAD) putting all of their effort and 

most of their budget into producing a 

machine with excellent sound quality 
performance rather than offering lots of 



buy a 111-Et 
a few quotes. 

extra facilities. It is this very excellence 

of sound quality at a low price that gains 

this player the winner's prize in the 

budget category this year ( 1986):' 
\A HAT HI FI-(UA.) 

"If you believe that I'm impressed with 

NAD equipment you're right. In some 

25 years of audio experience I have rarely 

encountered such fine sounding equip-

ment at such realistic prices' 

SUNDAY TELEGRAPH-(AUSTRALIA) 

"...the NAD 5120 (turntable) stands out for 

me as the most interesting to listen to. 

Quite simply it allows you to hear more 

of the music than any of the other three, 

(Sansui, Harman/Kardon or B&O):' 

POPULAR HI FI-(tIA.) 

"In fact, the NAD units had such a good 

measured performance that no product 

(of the five) in this group could manage 

significantly better, which is astonishing 

(since all were double or triple the price 

and very highly regarded). It is directly 

due to the ability of their London 

based designer Bjorn-Erik Edvardson. 

As a comparative guide, I have never 

tested a Japanese amplifier that could 

match the NAD in this sort of detail:' 
NEW HI II SOUNDS-(tIA.) 

"In the case of the NAD 3020, we're 

dealing with an inexpensive, modest 

integrated amplifier. Don't let that fool 

you. It is capable of real-world 

performance far in excess of what its 

specifications indicate and cannot be 

judged by the same standards as other 

equipment in its price or power class. 

Qui& simply, it's one of the best buys in 

audio? 
STEREO HI FI EQUIPMENT-(U.S.A.) 

Now you've read what the hi-fi 

critics had to say: (Although you couldn't 

say they found much to criticise.) 

However, if you can hardly believe 

your eyes at NN hat you've just read, you 

are cordially inN ited to visit the specialist 

NAD dealer near you or phone (02)5971111 

for further information. 

We're confident you won't have any 

trouble believing your ears. 

NAD 

"Ridiculously good. 

Ridiculously cheap:' 
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A background on "Arista" and the story behind the 
catalogue that accompanies this issue of ETI. It's the first 
consumer edition. 

THE ARISTA story is simple and straightforward. Nearly seven years ago, two people with over 35 years experience between them in 
the electronic accessory industry decided they could build a business based on well-known but little adhered to principles, these were: 

.7/1. To produce — from the best available sources, quality/value products which would fill a demand. 
2. To develop ranges of product rather than single items, offering a choice of qualities and prices. 
3. To diversify, within the electronics industry, as broadly as possible, offering a "one stop" supply within the parameters 1 and 2. 
4. To produce annually, a catalogue, which would be considered an industry reference. The criteria for the catalogue was that a) it 

must be simple to use, b) it must be enjoyable to read, c) it must de-mystify the hype and complexities that build up over electronic 
products, d) it must offer only products which could sustain demand for at least 12 months and be subject to warranties, support and 
delivery when requested. 

This catalogue is the sixth and latest in the series and we hope you will take time to look at what Arista is all about. 
For many of you, the name Arista will be known, but not identified with any particular product, or group of products. The purpose of 

releasing this edition of the Arista trade catalogue to you, the consumer, is to correct that problem. 
Arista Electronics are one of the largest "independent" importers of electronic accessories in Australia. The word "independent" is 

very important, because it means Arista is not locked into any single brand or product, except their own, ie, Arista. It also means that 
they have the flexibility to source products from whichever manufacturer, in whatever country they feel is the best available. 
What does that mean to you, the consumer? 
If Arista were part of another larger buying group, manufacturer, or multinational, they could be forced to take allocated stocks, 

often against market trends which have been either dumped, returned or overproduced. This is fine for good products, but often the 
case is that the quality, specifications and performance of these items ore unsuited to Australian conditions. 

Arista currently sources from manufacturers who supply branded products to leading names like parasound (USA). Roland (Japan), 
TOA (Japan), Recoton ( USA), Sears Roebuck (USA), Philips ( Holland) and many others. By having access to major manufacturers, 
Arista con ensure that the latest and best value products are offered at all times. 

Honest Specifications 
Arista also believes in being honest with 
specifications; they often get requests to 
quote better specifications on products, 
but will only print genuine specs; eg, RMS 
watts are the most conservative measure 
of power, that is what will be quoted — 
NOTE: 
IF RMS = 10 WATTS 
THEN PEAK POWER = 20 WATTS 
& MUSIC POWER = 30 WATTS 
which specifications would you rather see 

pdisplayed when buying? 
Arista specialise in five categories of 

product which they believe offer the best 
value available in a price/performance 

  category and we would like to highlight 
these: 
1. Headphones 
2. Microphones 
3. Loudspeakers systems 
4. PA — Public address 
5. Mixers 

Headphones. 
With 14 models to choose from there is an 
Arista headphone solution for every need. 
With the increasing sales of stereo/hi-fi 
video and TV, more demand is being 
made for "private" listening eg, the PS-
602 pillow speaker, the TV300 
stereo/video-TV adaptor or the TVH100 
TV-video mini headphones. 
The HD82 headphone suits those who 

want to listen in a noisy environment and 

require completely covered ears. The new 
MHD5 jogger phone is specially good for 
physical exercise and aerobics. 
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For the compact disc and digital audio 
listener, the CDS headphones will compare 
with any brand available at the same price 
and in two instances, the CDS16 and 
CDS17 are less than half the price for 
identical units of major Japanese brands 
sold in Australia, how much money do 
you pay for a name? 

Loudspeaker Systems 
Before you write Arista off as a serious 
speaker supplier, let us point out that they 
are one of the largest mini-speaker system 
suppliers in Australia, and have been for 
over five years. 
Have a close look at the MS505W (ma-

rine, water proof) mini speakers and try to 
remember if you have ever seen similar of-
fered before at any price. Now, problem 
areas like swimming pools, bar-b-ques, 
outdoor or salt water areas generally, can 
be catered for by a pair (or pairs) of mini 
speakers which actually sound and per-
form to hi-fi standards. The MS501 and 
502 mini speaker systems are also legend-
ary in performance for indoor backup use. 
The MS506 (improved) are one of the best 
bookshelf systems for the money avail-
able, a must when considering a surround 
sound system. 

For the serious listener, the "Triptych" 
CDS system (compact designed series) of-
fers the latest in speaker technology. Used 
as a base the CDS806 active (meaning 
self-amplified) 40 W RMS sub woofer, can 

\ 



be matched up with any smaller speaker 
system ie, CDS406, 506, 606 resulting in a 
sound reproduction normally associated 
with only the most expensive "brand" 
name equipment. 

The principle 
a) Bass is non directional, therefore the 

CDS806 can be placed anywhere — even 
behind a lounge, without affecting the 
deep rich bass sound. Being non-direc-
tional or "monaural" only one, not two, 
CDS806 are used. Being self-amplified, 
with a separate volume control, perfect 
bass can be achieved at very low listening 
levels, ideal for home unit or high density 
living where neighbours are important to 
keep as friends. 

b) To complete the system the CDS406 
mini speakers are hooked up as bookshelf 
satellites providing the mid range and 
tweeters. The resulting sound must be 
auditioned to be believed. 

Finally the CDS606 full range speakers 
offer the best in current technology. A 
three-way two speaker system — dual 
wound voice coil, labyrinth enclosure, lin-
ear axis on speakers (sloped front), ferro 
fluid cooled voice coil and soft dome 
tweeter. Note — these identical speakers 
sell in the USA for around $ 1000 per pair 
currently under "known" brand names. 

Microphones 
No matter whether you are professional, 
an amateur drama group, or a home re-
cordist, whether you need a microphone 
for a CB base station, PA system or 
church fete, Arista has the right solution. 
For example, the DM1000 multi-coloured 
mic set for mobile musicians, the superb 
DM905 with A KG insert and the DM904D 

with Primo insert are much favored by pro-
fessional stage musicians worldwide, as 
are the DM902 and DM903. 

In the dynamic mics 17 different models 
as well as a mobile CB and two desk top 
PA/CB mics are available. Electret con-
denser microphones like the new 
ECM2110 offer a super directive feature 

with minimum background noise interfer-
ence. Seven further mono, stereo, hand 
held and tie pin electret condenser mics 
are also available. 

In the wireless microphone section, as 
well as the professional WFM356 and 
WMS376 crystal locked system a further 
six wireless microphones are offered each 
with a specific character and specification 
to custom tailor to your needs. There are 
no less than 50 different microphone ac-
cessories including foam windscreens, 
patch leads, matching transformers, join-
ers, holders, goose necks, desk and floor 
stands and adaptors. All in all, as compre-
hensive a range as offered by any other 
importer 

Public Address 
Another area where Arista products can 
stand along with the best in the world is 
PA (public address). Their megaphones 
are used from school sports events to 
political rallys. Buskers use the portable 
mini PA amps. The PAE 12 and PAE 15 
are perfect for boats, schools, squash 
courts, buses and supermarkets with fea-
tures such as fog horn, siren, chime, un-
derdash mounting and so on. For more 
powerful requirements look at the TPA 
series of amps. Five models cover most in-
stallation criteria and the superb new PA 
background music range including cas-
sette and tuner modules are unique. For 
big installations the 'PAA' series (three 
models) and booster amp are ideal. By the 
time you add all the peripherals and cable 
plus the tools to do the job it could be 
said that Arista are one of the major sup-
pliers of PA systems in the country, a fact 
only installers are currently aware of. 

Mixers & Sound 
For over five years Arista have been justi-
fiably proud of their range of mixers, FX 
pedals and sound reinforcement products, 
including "Cutec" brand. From the small-
est garage studio to professional disco 
operators and recording applications the 
Arista MM and MX series represent the 
best technology available anywhere in the 
world today. Identical units with high pro-
file image names command much higher 
prices. Once again, Arista is committed to 
value for your money. 
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Video Camera 
Comparison 

The JVC GR-C7 

The JVC video cassette 
and adaptor 

IN JULY LAST YEAR JVC released the 
GR-C7 mini cassette VHSC camera re-
corder. "VHSCs" are tiny VHS cassettes 
which, when placed into an adaptor, will 
play in a regular VHS VCR. JVC have 
developed this small format to compete in 
the miniturization race that the introduc-
tion of video 8 has created. In fact the 
Sony Video 8 Handycam CCD-V30E is 
the direct rival of the GR-C7. 

Pros and Cons 
There are some very interesting pros and 
cons here. Will the small VHS cassettes 
become popular because of compatibility 
with this popular format or will video 8 
become the format of the future? Video 8 
is definitely superior in quality to VHS, 
but not quite to the degree that the video 
8 people would have us believe. Although 
the video 8 camp say that their tape is 
broadcast quality if you put both formats 
up against broadcast systems, neither mea-
sures up. Anyway, quality is not every-
thing. Beta is declining in popularity com-
pared to VHS, although it is superior 
technically. 
When all is said and done however 

video 8 is more accurate than VHS and is 
being used for news work in Japan. The 
band the "Angels" have used video 8 on 
filmclips and although resolution is low 
the video information dubs very well. 
VHS is not as good as this although the 
GR-C7, JVC claim, has a higher white 
clip level and a detail enhancer making for 
a more detailed and balanced image. 

JVC GR-C7 
First impressions of this machine are as-
tounding. Ordinary users will find just 
about all the features they need for crea-
tive videoing. The little black carry case 
includes all the accessories you'll need for 
almost any video connection and applica-
tion, though I wish they had also included 
the adaptor for the car battery. 
The camera has a couple of very handy 

features such as: REMOTE START/S-
TOP for record mode which means you 
don't have to hold the camera, thereby 
ensuring steady shots: REO REVIEW 
which quickly shows the last couple of sec-
onds you've shot and returns to the point 
where you were on the tape ( very useful 
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A brief look at two of the 
leading contenders in the 

video market 

Phil Witchett 

for those with short memory). Finally a 
counter with a memory (stops at zero in 
new mode). 
The lens is comparable to the video 8 

pro. It's an F1.6 with a focal length that 
zooms between 9 and 54 mm. There is 
also a macro facility. Unlike other cam-
eras who claim this function, the JVC is 
true macro right up to the glass. The 
pickup is CCD (Charge Coupled Device) 
and gives great resolution. On the nega-
tive side the actual record trigger on the 
camera seemed a little flimsy. 
When actually shooting this camera is 

great. The assemble/edit accuracy is su-
perb. You can quite successfully reform 
cut edits. Even crash edits work out well. 
It seems that 12 to 15 frames is the short-
est insert/shot available which is fine for 
reasonable animation. There is an LP 
(long play) mode for double cassette time 
(30 min-60 min). 
The GR-C7 weighs 1.4 kg and is 

121 mm wide, 165 mm high and 223 mm 
deep. 
The small VHS cassette is interesting. 

You need an adaptor which is an extra 
and the tape is only 30 mins. However, it 
means you can play 1st generation tap in a 
VCR, but I wonder if the first generation 
factor is of any advantage. 

SONY HANDY CAM 
CCD-V30E 
This unit is well constructed. It disassem-
bles into two parts (camera and handgrip). 
It looks extremely stylish and could actu-
ally replace your Cartier watch. The bat-
tery fits into the handgrip and as an added 
bonus, the battery charger doubles as the 
ac adaptor when power is available, an ex-
cellent innovation. 

It's zoom is manual only, but very 
smooth. There is also a macro facility 
though macro is only able to go as close as 
3 inches). It records nicely. The colour 
definition (hue) is very good, though the 
GR-C7 has enhanced resolution giving it 
finer details. 
Handycam has the same review function 

as the GR-C7 and I noticed that with the 
Handycam you seem to be able to get 
down to about 8 frames and the shortest 
shots make it great for animation. I would 
have liked to have seen a remote start/ 

The Sony CCD-V30E 

stop option or for that matter a counter of 
some kind. Dubbing to another VCR is 
very accurate and all the connections for 
the various forms of video input are pro-
vided. There is the same LP mode as on 
the GR-C7 effectively doubling record 
time. Basically it's got all the essentials. 

Shooting with Handycam feels great. It 
fits in the hand perfectly with great bal-
ance. All the controls have a very positive 

feel and the case is extremely sturdy. 
The Sony CCD-V30E weighs 1.4 kg 

(without the battery) and is 
130x155x237 mm. 

In comparison with professional gear 
these new small systems are getting close 
to broadcast quality. • 
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Reviews Compact Discs 
reviewed on this page 

supplied by Angel Compact 
Discs. Phone (02) 253-3690 

Artist — Michael Jackson 
Title — BAD 
Producer — Quincy Jones 
Label — Epic 
Cat No — CDEPC 450 290 2 
In the time since his last release (Thriller) 
Michael Jackson has spawned a veritable 
industry of artists (some good, some terri-
ble) all chasing the Pot of Gold' at the 
end of his rainbow. 
With the release of Bad their master is 

hack and back with a vengeance. The 
team of Jackson and producer extraordi-
naire Quincy Jones deliver with consu-
mate, almost other-worldly ease, an album 

of technical and musical mastery. 
Jackson is finally stretching his lyrical 

emotional depth and Bad displays a 
marked increase in maturity over his 
previous work while still maintaining a 
firm finger on the teenage music market 
pulse. 
The eleven tracks (including an extra 

one not contained on the album or cas-
sette) on this CD vary considerably in 
style, but all contain that Jackson magic. 
Whether it is his emotive androgynous 
vocals or the sheer infectious enthusiasm 
imparted one can only feel admiration for 
this eighties megastar who provides us 
with his labours of love (surely he doesn't 
do it for the money) all too infrequently. 
The better tracks are The Way You 

Make Feel solid drumming and beat with 
tasteful brass usage and a strong chorus 
line; Speed Demon a funky upbeat techni-
cal (programming and sequencing) tour de 
force; Liberian Girl a slower, hypnotic 
more emotional song with a sparse synthe-
siser feel; Man In The Mirror a big pro-
duction vocal number with a strong beat 
and great harmonies; / Just Can't Stop 

cZey, 
•ACCUPHASE 
*AIWA 
•AUDAX 
*AUDIO RESEARCH 
•ACOUSTAT 
*AUDIOPHILE PRODUCTS 
*DUAL 
•DYNAVECTOR 
•GRADO 

•KISEKI 
•KFtELL 
•MAGNEPAN 
*N.A.D. 
*PRECISION FIDELITY 
•PROAC SPEAKERS 
*RANDALL RESEARCH 
•SPENDOR SPEAKERS 

Improvements to QUAD, LEAK and McINTOSH amplifiers. 

FOR MUSIC ENTHUSIASTS - AN ALTERNATIVE IN HI-FI. 

- "ead " 114 High St., Kew 862 2315 
READER INFO No 25 

Loving You a vocal duet minor classic 
with a terrific chorus; Dirty Diana clever 
use of dynamics and effects make this the 

rockiest track with a raunchy guitar solo 
provided by Steve Stevens (Billy Idol's 
band). 

It should be said that all tracks have 
merit. With the cast of talent rivalling a 
DeMille production that Jackson as assem-
bled, so it should. 
Bad it's called, great it is. 

Mark Lewis 

Artist — Various 
Title — The Young Wolfgang 
Amadeus Mozart 
Producer — Tom Parker 
Label — RCA 
Cat No — PD 71161 
Ever since the release of the play and film 
Amadeus Mozart and his music have been 
undergoing something of a popular re-
vival. There has been a virtual cascade of 
books about the young composer's life and 
new recordings of his music. This album is 
the latest in the series. It consists of a 
number of Mozart's popular musical 
pieces supposedly adapted for modern 
taste by the inclusion of new lyrics and 
electric instruments. In answer to the pur-
ists who may be offended by this treat-
ment of the master's work Tom Parker 
(the producer) claims, in a note on the 
jacket of the album, that ( Mozart's) 
"works can be successfully modernised, 

without sacrificing the original feeling be-
hind them." 

Unfortunately this may have been Mr 
Parker's intention but it certainly does not 
come across on the disc. In fact the only 
word to describe The Young Wolfgang 
Amadeus Mozart is gross. Not only does 
the listener have to put up with lyrics 
referring to such things as "neon lights" 
but also inept singing and sometimes a 
complete lack of understanding about the 
original work. Take for example the first 
track on the disc entitled You Know Him 
Well which is the updated version of the 
famous Voi Che Sa Pena sung by the page 
Cherubino in the opera The Marriage of 
Figaro (1786). This song refers to the love 
the young page is feeling for his mistress 
the Contessa Rossina. It is traditionally 
sung by a soprano and is meant to be a 
lively little number in the humorous vein 
of the Opera generally. On this recording 
a delightful piece becomes a dirge, sung in 
a painfully slow and simplified fashion by 
Madeline Bell. 

One could forgive one error of interpre-
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**** Don't miss it 
*** Value for money 
** Please miss it 

Watch the microwave instead 

tation if it was the only one on the album, 
unfortunately there are many such errors. 
Then there is the singing. It is simply ap-
palling, the most lasting impression is of 
breathy voices with little range, although 
to be fair this may be more a comment on 
Mr Parker's abilities as producer rather 
than the singers. 

In short the Young Mozart is a musical 
failure, however it may well be a commer-
cial success. There is always a market for 
such albums as these in telephone holding 
systems or airport waiting rooms. 

Simon O'Brien 

Title — RUTHLESS PEOPLE 
Distributor — Walt Disney 
Length — 90 minutes 
Rating — M 
Standard — **** 
If Bette Midler is not the comedienne of 
the decade, then who is next in line? This 
outrageous lady dominates this superb 
comedy from beginning to end as she stars 
as the shrewish wife of a sleazebag busi-
nessman. She is kidnapped but, under-
standably perhaps. her husband is loath to 
pay the ransom for her return. Evidently, 
he hasn't heard her sing. The kidnappers. 
an inept pair, end up bargaining for the 
ransom, but still to no avail. One of the 
best comedies of the year and a movie 
that bears constant re-viewing. Midler. 
who recently starred in another great 
comedy "Outrageous Fortune", is truly a 
great star. Highly recommended. 

Peter Brown 

Title — THE JOLSON STORY 
Distributor — RCA Columbia 
Length — 125 minutes 
Rating — G 
Standard — **** 
OK. 1 know this is not a recent release, 
having hit the shelves some months ago. 
but such is the power of this gem. it cer-
tainly deserves a mention. 
Everyone thought Harry " King" Cohn. 

then boss of Columbia Studios, was a 
fruitcake when he proposed making this 

movie. At this stage, Jolson was a forgot-
ten man, diseased, neglected and seem-
ingly talentless while the crooners were 
the rage. This one movie, not just for hir-
ing, but for outright purchase, this classic 
is one of two movies that just don't date. 
No prizes for guessing the other flick. The 
songs are great, the dialogue is good and 
corny and for the astute, you can even 
spot the real Jolson in one scene 

Peter Brown 

Peter Brown 
Peter Brown has been a journalist for 20 
years. In addition to his writing, he has 
lectured on films for two years. He has 
also run film festivals and has a penchant 
for German silent films, W. C. Fields, 
Mischa Bakaleinikoff, John Barrymore 
and anything even reeking faintly of Irving 
Thalberg. He is also, despite protestations 
from the editor, contemplating creating a 
film quiz for the aficionadoes. 

ELECTRONICS 
ENGINEER OR 
TECHNICAN 

Bose Australia Inc. is a wholly owned 
subsidiary of the Bose Corporation 
(U.S.A.) and the distributor of high 
quality loudspeaker products for 
domestic and professoinal use together 
with Crown/Amcron microphones. 
amplifiers and acoustic testing 
equipment. 
We are currently seeking the services of 
an Electronics Engineer or Technician 
familiar with some or all of the following 
areas; 
• Professional Sound Reinforcement 
System design, installation and 
operation ¡Both P.A. and distributed 
systems). 

• Audio and Digital Components. 
• Studio and Broadcast engineering 
requirements. 

The successful applicant will be trained 
in the operation of the Bose C.A.D. 
program for the acoustic design of large 
sound systems. 
Please apply in writing to: 
Bose Australia Inc.. 
Mr H. Isberg, 
1 1 Muriel Avenue, 
RYDALMERE NSW 2116 

Better sound through research. 
READER INFO No 26 

EP232 

• The EP232 has proved itself to be o 
reliable low cost programmer. It 
combines simplicity of use with the 
convenience of a self contained RS232 
device. READER INFO No. 51 

FLEXEPROM 
• A versatile new programmer able to 
program just about any EPROM, 
CMOS EPROM or EEPROM as well os 
single chip micros. No personality 
plugs are required; device pin details 
ana programming parameters are 
contained in a user editable 
configuration file. READER INFO No. 50 

• Intelligent & Normal 
Programming 

• Intelligent Identifier 

• Easy to use menu driven S/W 

• Screen based editor 

• Standard RS232 interface 

TTL PROM ADAPTERS 

• Convert the EP232 or FLEXEPROM 
into a FUSIBLE LINK programmer able 
to program o wide ronge of TTI. 
PROMS. READER INFO No 49 

ALL AUSTRALIAN 

• Designed and manufactured by 
• 

Domond Systems 
Call for details 1031 714 8269 
RO. Box 105, Hurstbridge 3099 
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With Yamaha's new AVC-30 Video Integrated Amplifier, you'll be watching videos with your ears. As much as you 

do with your eyes. Now that may sound strange. But with the AVC-30, that's the only thing that will sound strange. Because once 

you plug your video cassette recorder and speakers into the AVC-30, the room will 

be filled with incredibly lifelike sound. And when you plug in your graphic equaliser, 

compact disc player, stereo tuner and turntable, the AVC-30 becomes the control console 

of your own surround sound video centre. When you hear your next video you'll see exactly 

what we mean. The AVC-30 Video Integrated Amplifier. For just $899.* From Yamaha. 

Saatchi YAM 028/R READER INFO No 27 

grin Z• MM .-1887-MP 

5 YEAR WARRANTY. 

* Rec. retail price. 



FEED FORWARD 

00100 FOP.'•:STRS(B000):DIM 20110):AIS= .. 
noun CIS 
00120 UNDERLINE:PRINT:CURS 24.1:PRINT•WE'RE EMPTY 
00130 SPEED 50:PRINT 
00140 NORMAL:PRIHT•You are flying over a city in your helicopter 
but you have no t • 

00150 PRINT'enough fuel to get away from it to land. The helicopter you Cr.' 
00160 PR/NT'flying is an arsy helicopter . ull of bombs. You must bomb the • 

00170 PRINT'city and land there.' 
00180 PRINT•Your helicopter will get lower and lower as the game goes on, ' 
00190 PRINT'so bomb the tall buildings first so as not to crash into them.' 

00200 PRINT:PRINT'Use the SPACEBAR to fire bombs.' 

00210 PRINT 
00220 SPEED 0 
00230 CURS 20,16:PRINT•Hlt any key to continue..."; 

00240 IF KEY' THEN 240 
00230 RESTORE 310:X.64:Z.0 
00760 CLS:CURS 10,7:PRINT"'Oh, no'' We're ' i:UNDERLINE:PRINT'empty'l 

:NORMAL:PRI NT . ;. FOR 1.-448 TO - 433:POKE I.O:NEXT I 

00270 FOR 1.64960 TO 65007:READ A:POKE I,A:NEXT 
00280 FOR 1.65040 TO 65087:READ A:POKE I,A:NEXT I 
00290 FOR 1.0 TO 10#64:CURS 1:PCG:PRINT'd•I:NORMAL:NEXT I 
00300 PCO:FOP 1.64 TO 57 STEP - 1:CURS 1,1 
00310 DATA 0,63,0,7.12.24,48,32,32.32,48.31,15,7,2.15 
00320 DATA 0,234,128,240,120,124,126,127,127,126,126,252,248,24 0. 32,248 

00330 DATA 0,0,0,0,0,3.3,255,253,3.3,0,0,0,0,0 
00340 DATA 0,0,0,7,12,24,48,32,32,32,48,31,15.7,2,15 
00390 DATA 0,128,128,240,120,124,126,127.127,126.126.252,248,240,32 ,248 
00360 DATA 0,0,0,0,0,3,3,255,255,3,3,0,0,0,0,0 
00370 RESTORE 380:FOR J.65440 TO 65455:READ A:POKE 3,A:NEXT 3 

00380 DATA 255,255,215,255,255.255,255,255,255,255.255,255,255. 255,255,255 
00390 206(0)..drrydddddddrrzddddddddddddddddddzzzz... 
00400 20*(11.'dyzrddzyTydxzzdddz..Tddddddddilddzzzzx(ddddddddzzazzzxzzze 
00410 20111(21..07,addrrndyyydddrxzedzmddddddrnmddddddddxzrnzrnzz' 
00420 2011 ,31..dTxrddrzzzdTTTdddzzzxdTc:TdIddddzzz..TddddddddzzaTTzzazza * 

00430 7(.1(41.'dryyddrriirdTTrdddyzxrdrtrydzyyzeraTrzxddddddddzzazaTT.T.T" 
00440 206 ,11..tizrxddyTT:dytrdedzrzTdzizzdrzzzdTTzrzzddzrazddarnazzzxzz' 
00410 70ti6/.°0Tyyddyr:rdrzydddyzzzdzzlzdrrzzdzrzzzrddrnzddzaTazzame 
00460 70111 7 1..dzazddxyzzdTTrdddrrl.dzryrdzrtzdzmzzddrzzaddazaTzzzxzzx' 

00470 IF 1.64 THEN PRINT'''i 
00480 IF 1.63 THEN PRINT")1 . ; 
00490 IT 1.63 THEN PRINT'\1"•1 

00500 )TUT 2.64:OUT 2,0 
00510 rusm 
00520 NEXT I 
00530 PCO:CURS 57,1:PRINT .)1 -. :NORMAL 
00540 FOR 1.0 TO 7:PCB:CURS 1,I.8:PRINT20M(11;:NEXT I 
00550 NORMAL:CURS 25,16:PRINT- Hit any key to start....1 

00560 AIS.KEY:IF Alt..' THEN 560 
00570 CURS 25,16:PR1N/' ' 1 
00580 3.ASC1.2 .1.128:L.ASC( .(1 .1..128M.140REM 3 SKYLINE,L BLANK,M BOMB 
00390 X.57:Y.1 : REM STARTING POSTITION OF PLANE 
00600 IF V.3 THEN 770 
00610 IF KEYS." • THEN 640 
00620GOSUB BOO 
006300070610 
00640 C.X:D.Y 
00650 CURS X,Y:GOSUB eoo: 
00660 IF 11)15 THEN 620 
00670 CURS C,D:COOSUB 790 00620 INVERT C.1,D:INVERT C-1.D:INVERTC.D-1:INVERT 
00680 iF V<)L THEN CURS C-1,D:PCO:PRINTerldd'i:GOSUB 860:PLAY 1:NORMAL:GOTO 620 00630 INVERT C.1,D:INVERT C-I,D:INVERTC.0-1:INVERT 
00690 PRINT CHRMUNORMAL:CURS C,D:PRINT CHR1Lli:GOTO 650 00640 RETURN 

00700PCG:CURSA-1.0:PRINT'ddddd'i:F.2 
00710CURS1,15:PCO:PRINT')l^d'i:FORI.OTOF:NEXTI:CURS1, 15 :PRINT'abcd'i 
00720OUT2,64:0UT2,0:F.F..2 
00730TFF.140THEN740ELSE710 
00740CURS1,15:POINT . )1 .° 1:NORMAL 
00750 rU.S 12,2:PRINT ' Congratulations, you made 

20123,81 0,5:CLS1END 
00760 PRINT CHR121511:CURS 1.2:PR/NTSPC(641 
00770 CURS 21,2:PRTNT'You crashed' 

00780 DOTO 890 
00790 W.PEEKt267 ,..FFKC26811.256:V.PEEK1W1:RETURN 
00800 IF ..2 AND T.15 THEN 710 modes of drawing. 
T.1: IF 7)14 AND X.1 THEN 700 ELSE IF X<1:T.T.1:v=57 :PCG:CURS The first is a "freehand' 
00R10 XII AND T=4:X.1:CURS X,Y:PCG:PRINT'ddddd *:Y.Y.1:X.57: 

•dild,16 -:NORMAL mode, it will draw as long as 
00B2riouT2,64:0UT7,0:IFH.I:H.OFISELETH.1 
00P3OCURS 1.,Y:GOSUB 7.0lIF V.1 THEN curc - ..:.CO:PRINT•z1 -0";:NORMAL:GOTO 770 the fire button on the joystick 
NORMALELSEP rGi.RTNT .ahro .:wl.MAl is depressed. If the fire button 
00840PrC:CURSa..1PCD:.PINT•ddled..:'CURSY,:TFH, ITHENRCG:PRINT .\1- i: 

0013.n .sTimu 
r-1,11-1:U.PFSKi267 1..FsK1268 ,1216: ...=PEEV iW):IF 

THEN FOR I=D- 1 TO R STEP - 1:CURs C-1,T:PRTNT•e•ii.FXT I 
00770 CUPs C.1,11-liv-PsFiri267,PEEV(2691*256:V=PEEK1W1:1F V=.1 THEN FOR 

I'D- 1 TO . sTF. -': CUP" (-.1,1:PRINT .1.1:NEYT I 

00880 RETURH 
00890 ..X.1 
n,onn (.pq v,Y:W.PE26, 1.eFEW1269)4256:V.PEEK101 

00010 Y.Y.1:CURS X.1,Y:W.PFFKi2671.PEE6B)1256:F=PEEK(W: 
00.20 IF V./ 00 F=, OR Y.16 T.FS .70 ELSE CUPS Y,Y-1:PCG:PRINT•dd'i:C.JRS 
yippt NT.,-.,:mnowp_:n0T0 non 

00eln rnt, r,T4 TOI STFP-(:PLAY rite),  r 

Chopper Game 

This is a program using PCG. 
The game has instructions in 
it so it is self explanatory. 
To create an illusion of 

movement for the helicopter 
you are flying I have de-
signed two helicopters, each 
with their blades in a differ-
ent position. These helicop-
ters are swapped every time 
it moves forward. 
To achieve the PHUTT PHUTT 

D.D•1 

it .:PLAY 16;16120123101 

sounds for the helicopter I 
have used OUT 2, 0:OUT 2,65. 
When you play the game 

you will notice that you can-
not drop bombs continuous-
ly. This is because the pro-
gram would have to be a lot 
longer and slower to keep 
track of all the bombs at 
once. 

S. Wilkey, 
Normanhurst, 

NSW 

Drawing 

This is a drawing program for 
the premium series Microbee 
and uses the joystick to con-
trol the cursor. It has three 

isn't pressed the joystick will 
only move the cursor. 
The second mode allows 

you to draw lines between 
two points. Press the "L" key 
and the word "LINE" will ap-
pear move the cursor to the 
start of the line and press the 
fire button, the word "SET" 
should appear. Move the 
cursor to the other end of the 

00100 REM 4.11ittelieuitelifiettaii ******* eliet ****** * Mt ****** tee 

00110 REM DRAWING 

00120 REM CHRIS GORE AUGUST 198 , 
00130 REM **efts* ***** Meese ***** Meese ******* 

00140 C.255:D.127:62S. - :E.0 
00150 OUT1,79 

00160 HIRES2 
00170 A.IN101 
00180 AIS.KEYle 
00190 IF OR THEN LET A2S.'i..* 
00200 IF OR Allt.'r" THEN LET A26..R . 
00210 IF A2t.'lii° THEN GOSUB 420 
00220 IF A2*...L . THEN GOSUB 290 
00230 IF Alti.ee . OR Alili..E' THEN CURS1:PRINT ' ERASE'; ELSE CURS 1:PRINT . 

00240 REM Joystick controlled lines 
00250 GOSUB 540 
00260 13.(A AND 128/:IF 0.0 THEN IF Alf.'e• OR Alt...E . THEN RESET C,DELSE 

IF 8.0 THEN SET C,D 
00270 DOTO 170 
00280 REM Line drawing routine 

00290 CURSI:PRINT .LINE'l 
00300 A-IN(0) 
00310 GOSUB 540 
00320 A.114101 
00330 B. 1A AND 128/:IF 8.0 AND E.1 THEN PLO1 C,D 10 F,G:GOTO 380 

00340 IF 8.0 AND E.0 THEN LET E-I:F.C:G.D:SET C,D:CURS6:PRINT'SET . ; 
00350 A.IN(0> 
00360 13.(A AND 1281:IF B.0 THEN 350 
00370 DOTO 300 
00380 CURSI:PRINT . 
00390 626.":E.0 
00400 RETURN 
00410 REM Rectangle drawing routine 

00420 CURS1:PRINT'RECT'i 
00430 A.IN101 
00440 GOSUB 540 
00450 A.IN101 
00460 13.(A AND 1281:IF 13.0 AND E=1 THEN PLOT C.D TO C,G TO F.G TO F.D TO C. 

D:GOT 0 510 
00470 IF 90 AND E.0 THEN LET E.1:F.C:G.D:SET C,D:CURS6:PRINT'SET'y 

00480 A.IN(01 
00490 B- IA AND 128):IF 8.0 THEN 480 

00500 DOTO 430 
00510 A2S.":E.O:CURSI:PRINT• 
00520 RETURN 
00530 REM Cursor moving subroutine 
00540 13.(A AND 1/:IF 0.0 THEN LET D.D.1 
00550 B.IA AND 21:19 8.0 THEN LET D.D-1 
00560 B. ( A AND 41 : IF B. 0 THENLET C.C-1 
00570 B.IA AND 81:IF 11.0 THEN LETC.C.1 

00580 IF C<1 THEN LET C.1 
00590 IF C>510 THEN LET C.510 
00600 IF 1)cl THEN LET DI 
00610 IF D>254 THEN LET D.254 

C,D.1 

line and press the fire button 
again. A line will be plotted 
between the two points. 
The third mode draws rec-

tangles. It is similar to the line 
drawing routine. Pressing "R" 
will enable this mode, the 
joystick is then used to set the 
two opposing corners of the 
rectangle in a similar man-
ner to setting the points in the 
line drawing routine. The rec-
tangle will then be plotted. 

Lines can be erased by 
holding down the "E" key 
and moving the joystick with 
the fire button pressed. 

C. Gore, 
Yangebup, 

WA 
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FEED FOR WARD 

00100 REM 
00110 REM 
00120 REM 

te 
Ile 

**. Invasion Force ** 
** Ver 2 ** 

00130 REM Writen by Norman Tee & C. Illic, 
00140 REM 
00150 GOSUB630 
00160 T=1000:H=0 
00170 F=10 
00180 J=0 
00190 CLS 
00200 LORES:PLOT 0,2T0127,2 
00210 PLOT 0,2T018,25T029,13 
00220 PLOT 0,45T0127,45:PLOT 0,38T0127,38 

00230 PLOT 0,2T050,20T060,2T080,20T084,2T0110,30T0125,2 
00240 X=1:Y=5 

00250 P=INT(RND*61)-2 

00260 IFP=OTHENGOT0190:IFP=ITHENGOT0190:IFP=2THENGOT0190 
00270 IFP=3THENGOT0190:IFp=4THENGOT0190 
00280 CURSP,15:PRINTCHR(158);CHR(173) 

00290 NORMAL:X=X+1:T=T-1:CURS3,3:PRINT"TIME IS";T 
00300 CURS3,2:PRINT"COMMENTS: " 
00310 CURS31,3:PRINT"YOU "; X+2 
00320 CURS40,3:PRINT"ALIEN "; P 
00330 CURS51,3:PRINT"SCORE "; J 
00340 CURS17,3:PRINT"ALIEN HIT "; H 
00350 GOT0460 

00360 IFH=OTHENCURS20,2:PRINT"Must have been a stowaway!!":PLAY1;2;3;13;14;5,4 
00370 IFH>10ANDH<20THENCURS20,2:PRINT"A planet defender ": PLAY0,10 
00380 IFH>lANDH<5THENCURS20,2:1>RINT"Another stowaway!!":PLAY1;2;3;4;1;2;3;4;5;6;7 
00390 IFH> 5ANDH<10THENCURS20,2:PRINT"Crewman":PLAY0,10 
00400 IFH>20ANDH<30THENCURS20,2:PRINT"A star fleet commander !": PLAY0,10 
00410 IFH>30ANDH<40THENCURS20,2:PRINT"General five star":PLAY0,15 
00420 IFH>40ANDH<50THENCURS20,2:PRINT"Super star !!": PLAY0,15 

00430 IFH>50THENCURS20,2:PRINT"Unbelievable !!!!"; CHR(174);CHR(157) 
00440 PLAY13,3;13,3;11,3;13,3;9,3;13,4:11,3;9,4 
00450 CURS26,13:PRINT"GAME OVER":PLAY1,4:PLAY0,15:GOT0780 

00460 IFT=OTHENPLAY4,2;4,2;4,2;1,5:GOT0360:END 
00470 IFX=60THEN190 
00480 IFX=P-2THENPLAY10 

00490 CURSX,Y:NORMAL:PRINTCHR(32);CHR(137);CHR(166);CHR(153);CHR(134);CHR(32); 
00500 NORMAL 

00510 Kl$=KEY:IFK1$=" " THEN530 
00520 GOT0280 
00530 FORB=7T015:OUT2,0:OUT2,65 
00540 CURSX+2,B:PRINTCHR(170);CHR(149); 
00550 NEXTB 
00560 IFX=P-2THEN580 
00570 GOT0190 
00580 CURSP-2,15:PRINTCHR(164);CHR(167);CHR(155);CHR(152) 
00590 PLAY1,3;2;4;1;3 
00600 H=H+1 
00610 J=J+F 
00620 GOT0190 

00630 CLS:LORES:FORI=IT064:CURSI,1:PRIMITHR(191);:NEXTI 
00640 FORD=1T015:CURSI,D:PRINTCHR(191);:NEXT0 
00650 FORA=1T064:CURSA,15:PRINTCHR(191);:NEXTA 
00660 FORU=15T01STEP-1:CURS64,U:PRINTCHR(191);:NEXT.1 
00670 CURS24,3:PRINT"** Invasion Force .." 
00680 CURS3,5:PRINT"The object of the game is to blast the ALIEN Missile 
00690 CURS3,6:PRINT"You must hit directly in the centre of him ! " 

00700 CURS3,7:PRINT"Tne ALIEN can blend in with the landscape." 

00710 CURS3,8:PRINT"Use the SPACE BAR to fire the LASER" 
00720 CURS3,9:PRINT"A pip means you are directly over the target." 

00730 CURS15,11 :PRINTCHR(13 7 );CHR(166);CHR(153):CHR(134);" YOUR SHIP" 
00740 CURS16,13 :PRINTCHR(158):CHR(173);" ALIEN MISSILE" 
00750 CURS22,15:PRINT"PUSH SPACE BAR TO START" 
00760 IFKEY=" " THEN770ELSE760 
00770 RETURN 

00780 CLS:LORES:PLOT 0,0T0127,0T0127,47T00,47T00,0 

00790 CURS20,2:PRINT"NUMBER OF ALIENS YOU HIT WAS" : H: 
00800 CURS22,8:1>RINT"IDUSH Y/N FOR ANOTHER GO ?" 
00810 KlE=KEY:IFK1$=""THEN810 
00820 IFK1$="Y"THENGOT0160 

00830 IFK 1$="N"THENPOKE164,0:USR(32768):REM Auto Boot. 
00840 IFK1$="$"THENEND 
00850 GOT0810 

A 
leteetee 

Let's see some more 'guts' 
back in the magazine arti-
cles that go deeper, not just 
scratch the surface. Sept. 
ISDN article is a good exam-
ple. This technology is very 
important to all persons in 
the electronics industry today 
- so let's hear a bit more 
about what it's about! 
Generally, however, a 

good mag, worth reading. Bit 
less politics, though, huh? 

P.S. Sept. ' Line Switcher' arti-
cle great - top marks to Ian 
Thomas. 

Phillip Dimond 

Alexandria 

Sydney, NSW 

I just received my first issue of 
ETI today and compared 
with other magazines it is 
very good value. 
There is a definite need for 

some articles on cheaper 
speakers for under $50 

Jamie Tufrey 

Narrabri, 

NSW 

ee•teopett 

FOR SALE VZ 200/300 users 

short basic program. Save Bi-

nary Programs to tape and 

disc. Send $5 to P. Brennan, 

P.O. Box 334, Mordialloc, Vic 

3195. 

For Sale, Compact Disc Service 
Manuals and Technical Manu-

als with detailed Technical de-

scriptions worth $ 150 plus. Sell 

$15. Phone Ken on (02) 645-

4060 after 6pm. 

FOR SALE: PLUG PACK TYPE 

POWER supply. Suitable for 

numerous projects. 240 Volts 

ac to 9.5 volts dc at 1.1 amps. 
$12.00 each plus $4.00 P&P 

Don McKenzie 29 Ellesmere 

Cres, Tullamarine 3043. 

FOR SALE: Vectorscope and 

Waveform monitor, matched 
pair, excellent professional 

model made by Systems Video 

in England. $3850 for both. 

Phone Ross on (07) 801-1327. 
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Automatic antenna 
controller 
This controller is designed so 
that it can never get con-
fused. The motor can never 
reverse direction until the an-
tenna is either fully up or fully 
down. The NAND gates are 

arranged so that only one 
555 can operate at any one 

time. 
L. Kafer, 
Laverton, 

Victoria 
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A regulated 10 
Volt Supply 
Some circuits require a regu-
lated 10 volt supply, but three 

terminal regulators for 10 volts 
are few and far between. 

Simple arithmetic says that 
5+5=10, so why not use a 
pair of 5 volt regulators. 

If the regulators are to be 

run hot, then they need heat 
sinking, however this could 
lead to disaster, as the cen-
tre pin of the regulators are 
attached to their metal body, 

•12V 
-0- .12V 

3 ,7\BC337 

.12V 

hence the heat sink. So use 
either two separate heat 
sinks, or mica spacers and 
plastic bolts. 
Regulator # 2's output is 5 

volts above ground and the 
output of regulator #1 is 5 

volts above its ground. This is 
10 volts above the ground. 

P. E. O'Connell 

Oatiey, 
NSW 

Feed Forward needs your minds. If you have ideas for circuits that you 
would like to enter in our idea of the month contest, programs for the com-
puting columns or just want a word with the editor, send your thoughts to: 

Feed Forward 
ETI, Federal Publishing, 
PO Box 227, 
Waterloo, NSW 2017 

Contributors can look forward to $20 for each published idea/program which 
should be submitted with the declaration coupon below. 
Programs MUST be in the form of a listing from a printer. You should in-

dicate which computer the program is for. Letters should be typewritten or 
from a printer, preferably with lines double spaced. Circuits can be drawn 
roughly, because we have a draughtsman who redraws them anyway, but 
make sure they are clear enough for us to understand. 

'Idea of the month' contest 
Scope Laboratories, which manufactures and distributes soldering irons and 
accessory tools, is sponsoring this contest with a prize given away every 
month for the best item submitted for publication in the ' Ideas for Exper-
imenters' column — one of the most consistently popular features in ETI 
Magazine. Each month, we will be giving away a Scope Soldering Station 
(model ETC6OL) worth approximately $ 191. 

Selections will be made at the sole discretion of the editorial staff of ETI 
Magazine. 

RULES 

The winning entry will be judged by the Editor of ETI Magazine, whose deci-
sion will be final. No correspondence can be entered into regarding the 

decision. 
The winner will be advised by telegram. The name of the winner, together 

with the winning idea, will be published in the next possible issue of ETI 
Magazine. 

Contestants must enter their names and addresses where indicated on 
each coupon. Photostats or clearly written copies will be accepted. You may 
send as many entries as your wish. 

This contest is invalid in states where local laws prohibit entries. Entrants 
must sign the declaration on the coupon that they have read the above 
rules and agree to abide by their conditions. 

COUPON 

Cut and send to: Scope-ETI 'Idea of the Month' ContesV 
Computing Column, ETI Magazine, PO Box 227, 
Waterloo NSW 2017. 

"I agree to the above terms and grant Electronics Today International all rights to 
publish my idea/program in ETI Magazine or other publications produced by it. I 

declare that the attached idea/program is my c»;11 original material. that it has not 
previously been published and that its publication does not violate any other 

copyright.— 
• Breach of copyright is now a criminal offence. 

Title of Idea/program   

Signature  Date  

Name  

Address   

  Postcode  
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Ten Pin Bowling Game 
Initially IC680 are clocking 
at high speed and LEDS 10-19 
are lit. LED1 is also lit. 
Touching the touch switch 

flip-flop IC8b and IC8c and 
enables clock IC8d. IEDS 1-9 
light in sequence until pin 11 
IC4 goes high. This resets the 
flip-flop and after a couple of 
seconds delay IC4 is reset 
and LED1 lights up again simu-
lating ball return. At the same 
time IC5a is clocked and pin 1 
goes high and disables the 
clock of IC6. This causes a 
random binary output to turn 
some of LEDS10-19 off simulat-

•12V 
4013 

4 4 
5 RESET 

IC5a 

  c O 

6 17 

IN914 47k RE SE O 70 

IC5b 

C.K 

18 
10M 

F3TOUCH 
I SWITCH 

IN914 

100k 

IN 914 

4u7 
4001 

ing pins falling. Touching the 
switch again causes the same 
sequence but this time pin 13 
IC5b goes high disabling the 
IC7's clock. This causes more 
LEDS to go out. After a time 
determined by the monost-
able Ida and IC1b, IC's 5, 6 
and 7 are reset and the game 
is ready for the next bowler. 
Scoring is done exactly the 

same as real bowls. 
L. Kafer, 

Laverton, 
Victoria. 

Bass and Treble Meters 

This simple LED meter shows 
bass and treble levels using 
two LM 3914 and one 741 op-
amp. Use red LEDs for the 
bass and green for the 
treble. The 50 k trim pot sets 
the input sensitivity. 

A. Taylor, 
Mulgrave 
Victoria 

1M 

12V 

OV 

IN 

18 

+1 V 

2,u2 

50k 
TRIM 

1716 

PESE T 

IC7 
4060 

PESE T 

IN 

.12V 

220k 

13 

2 

1. 

780 5 

COP 

.12V 

OUT 

10p 

2k7 
BRIGHT 

4n7 0A91 
6 

u  941 114,.? or  

33k 

-.220n 

TS 

BR OH" SE 

, DS 

0A91 
or 92 - 

6 

6 

15k 188n 1 00n 

IC1.2.3 

4001 PINS 
8 

LEC110 

11 

0.470R 

2 iFC2)0-3—(S)1-We-• 

5 
6F)) 0 1S-ifflr-• 

11 

6 

 12 

13F)01 -1 ()I-e‘AA,r• 

9 

8L3).011:-Le-V\Ad-. 

LM3914 

TREBLE 

BASS 

72 — ETI November 1987 



NEW PRODUCTS 

Military Software 

Software for the Frequency 
Management Processor 
(FMP), which forms an inte-
gral part of the Australian Ar-
my's $350 million tactical 
communications system 
"Project Raven", has passed 
acceptance tests two months 
ahead of schedule. A team 
from Computer Sciences of 
Australia, has spent the last 

two years designing and 
developing the software. 

"Project Raven" will enable 
the army to maintain greater 
security over radio communi-
cations in the field, improve 
the quality of communication 
and cause minimum interfer-
once to other radio users. 
CSA worked as a subcon-

tractor to Plessey which is 

supplying all equipment in-
cluding manpack HF trans-
ceivers, manpack VHF trans-
ceivers, RF power amplifiers, 
ancillaries and message-
entry devices. 
The FMP is a militarised 

VAX minicomputer which will 
be mounted in a mobile 
shelter for deployment at the 
battlefield. 

Its task is to assign, distrib-
ute and manage radio fre-
quencies as well as data for 
associated signal operating , 
Instructions. These coded in-
structions are used by the 
army to assign frequencies 
for single channel radios in 
the field. 
The FMP will also plan and 

allocate frequencies 
throughout the battlefield to 
maximise interference-free 
communication and provide 
security from enemy intelli-
gence operations. 
Software developed by 

CSA takes into account the 
varying characteristics of all 
the radios that will be used in 
the battlefield by the army. 
Mr Brian Lovelock, CSA's Sys-
tems Engineering Manager, 
said: "A unique and innova-
tive feature of the FMP system 
is the generic sub-system 
which includes a database 
of typical military formations, 
units and sub-units." 

R.I. No. 111 

Portable 
Recorder 
Kent Instruments have 
released the GOERZ/METRA-
WATT SE110 and SE111 
battery/mains operated chart 
recorders. These instruments 
feature digital display of 
measured value plus chart 
printing of measuring range 
and chart speed as a stand-
ard feature. 
The SE110 offers 18 switch-

selectable dc voltage 
ranges commencing at 1 mV 
dc full scale, with calibrated 
zero suppression up to 200%. 
The SE111 has 48 calibrated 
ranges from 150 mV to 
750 Vdc/ac and 0.6 mA to 
6 Adc/ac. 
Operation is by on-board 

batteries, external 12 Vdc or 

mains supply. 12 chart 
speeds from 1cm/hour up to 
600cm/minute are provided. 
A range of accessories such 

as shunt resistors and clip-on 
current transformers are also 
available. 

R.I. NO. 112 

Coupling 
Microscopes 
Warsash have released the 
series 2500-5000 TV-Micro-
scope Couplers, which con-
nect any black and white or 
color closed circuit TV cam-
era to almost any micro-
scope. 
The couplers contain well 

corrected, coated optics 
and an adjustment knob to 
bring the TV monitor into 
focus at the same time the 
eyepieces are in focus. This 
"parfocality" control is said 
to be of great help with a 
stereo zoom microscope, 
eliminating the need for 
drastic re-focusing when the 
microscope is zoomed to a 
different magnification. Hav-
ing a magnification of lx, the 
series 2500 coupler is best 
suited for general micro-
scope usage, covering a 
large part of the field of view 
as seen through the eye-
pieces. 
The series 5000 has a mag-

nification of 2x and is used 
when higher magnification is 
needed to achieve the maxi-
mum resolving power of the 
microscope. A "C" mount 
thread that first most TV cam-
eras is supplied as standard 
equipment. 

11.1. NtP. 1 1:1 
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New Method 
Of Solving 
Problems 
To help solve the problems 
that occur due to intermodu-
lotion distortion which hap-
pens when the transmit sig-
nals of various transmitters of 
different frequencies mix with 
each other, Radio Frequency 
Systems of Kilsyth, Victoria 
have developed a computer 

program that can analyse the 
effect of up to 100 different 
transmitters on up to 100 differ-
ent receivers. 
The hard copy print-out de-

fines signal frequencies that 
may cause problems to the 
receiver. With this information 
the necessary precautions in 
form of bandstop or band-
pass filtering can be taken. 
RFS will supply this analy-

sing service at a nominal low 
fee to customers or others 
interested. RFS can also sup-
ply the necessary filtering 
networks. R.I. No. 103 

Philips Introduces 
Retrofit Interfaces 
Philips Test & Measurement 
claims to have increased the 
versatility of its PM 2534/35 
digital multimeters and 
PM 8272/71 XY/XT recorders 
by the introduction of RS232-
C and digital-to-analogue in-
terfaces. 
The PM 9190 RS232-CN24 

interface provides an eco-
nomic interfacing solution for 
use with the PM 2534 and 
PM 2535 digital multimeters. 
This interface allows the mul-
timeter to be controlled by a 
PC or other computer fitted 
with an RS232N24 interface. 

It also allows the multime-
ter to be connected directly 
to a serial printer for hard-
copy registration of DMM 
measured values. Another 
valuable feature of this serial 
interface is its multidrop 
mode, which allows the mul-
timeter to be used as one of 
several devices connected 
In the same serial link. Com-
mands are directed to indi-
vidual instruments using a 
simple sequential addressing 
procedure. 
The PM 9193 analogue in-

terface allows the display 

values of the multimeter to 
be output to a recorder for 
direct plotting. The desired 
groups of 3 or 4 display 
digits can be selected by 
switch settings on the inter-
face, to suppress significant 
digits and optimize informa-
tion content and resolution. 

This analogue interface 
can be particularly valuable 
in applications in which it is 
desired to measure RMS 
values with higher accuracy 
than can be provided by a 
recorder alone. This problem 
can be overcome by the use 
of a DMM fitted with the 
PM 9193 analogue output, 
when the facility for selection 
of groups of display digits al-
lows the resolution and ac-
curacy to be increased as 
required. 
The display polarity indica-

tor of the multimeter can be 
monitored, giving an indica-
tion of signal polarity to-
gether with the measured 
value from the display. If re-
quired, a signal offset can be 
added for easier reading of 
small values. 

R.I. No. 10.1 

ERRATA 
Incorrect information on the Mobiletronics 
Pocketphone was published in Eli, August 1987. 
The correct data is: 
Weight  530g 
Output Power  0.6 W 
Sensitivity   —116dBm 
Model  PC105A 

Imperial College AGV 

Thinking For Themselves 
A new generation of free-
ranging Automatic Guided 
Vehicles (AGV) under the 
development of Dr Colin Bes-
ant and his team at Imperial 
College, London, are begin-
ning to think for themselves. 
They use their own 'brain 

power to find their way 
around the factory floor in-
stead of working on the 
costly 'buried wire' principle 
whereby the vehicle follows 
an electrical signal given out 
by a wire buried in the floor. 
The AGVs are given an ini-

tial instruction by a supervi-
sory computer such as 'go 
from A to E via B in 30 sec-
onds', then use their own ' in-
telligence' to work out ways 
of doing so. 
The Imperial system con-

tains four basic elements: the 
supervisory computer, pri-
mary and secondary guid-
ance systems and the on-
board computer. The supervi-
sory computer holds a map 
of the factory in its 'brain' 
showing all the available 
routes, then chooses the best 
for each vehicle. The primary 
guidance system is the 
odometer which counts 
wheel revolutions on the 
vehicle to pinpoint its exact 

position on the route. 
The secondary systems 

monitor the primary one and 
can tell the AGV when it is 
off-course or is faced with an 
obstruction, and take correc-
tive action. The on-board 
computer receives and acts 
on modifications signals from 
the secondary guidance sys-
tems. 
The system also includes 

an overhead TV that tracks 
the vehicle via an infrared 
beam and relays back infor-
mation. On reaching its desti-
nation a low-power light 
beam from the docking bay 
is picked up by a sensitive 
on-board detector to 'lock' 
the vehicle in its docking 
position. 

Finally as a safety factor, 
an ultrasonic device can 
sense the presence of a per-
son five metres distant and 
an emergency brake is trig-
gered immediately should 
anything touch the rubber 
bumpers on the vehicle. 
Dr Besant says the aim is to 

build whole fleets of Imperial 
AGVs that will work together 
with a self-adjusting system, 
so that if one vehicle fails or 
another is added, the system 
instantly reschedules itself. 
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Electrolytic Capacitor For 
NIPS Applications 
A new member of RIFA's 
PEG124 capacitor family has 
been developed to meet the 
demands in high ripple cur-
rent pulse and filtering appli-
cations, ie; switch mode 
power supplies (SMPS). 

This new PEG124SMPS ca-
pacitor is available in the 
range 22 uf to 4700 uF, suit-
able for applications from 
4 Vdc to 16 Vdc. Temperature 
range - 40°C to +125°C. The 
aim is to achieve low and 
stable ESR values at frequen-
cies above 2 kHz and good 
ripple current handling 

capability within the fre-
quency range used in mod-
em switched mode equip-
ment. A single PEG124SMPS is 
designed to replace up too 
three conventional capaci-
tors in this type of applica-
tion. 
As an example a PEG124-

SMPS, 1500 uF, 16 Vdc, case 
size 16 x 37 mm is capable of 
handling 8.9A RMS ripple 
current at 20 kHz at an ambi-
ent temperature of 40°C, the 
minimum operational life at 
this working condition is well 
above 80 khrs. 

R.I. No. 106 
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Epson LX86 

Epson's Additional Features 
Epson has introduced extra 
features to the LX-86, a win-
ner of Compass Research's 
Micro StoreBoard Award 
1986, "The Best-Selling Printer 
of the Year'. Called the LX-
800, the new printer offers 
faster printing and through-
put speeds. 

The LX-800 prints at 180 cps 
In draft elite and 150 cps In 
draft pica. The draft mode 
throughput now runs faster 
than previous models by 
25%. Another feature of this 
printer is the enlarged 3KB 
print buffer. The charges 
have been made by Epson 
to enable the LX-800 to re-
main competitive in the 
printer market. 

The SelecType front control 
panel allows auto single 

sheet loading. Correct and 
easy positioning of paper Is 
now guaranteed. In addition 
to Roman, Sans Serif is now 
Included In resident fonts, 
and they are easily accessi-
ble through the control panel 
in the near letter quality 
mode. 

One can Instantly switch 
the printer back to the draft 
mode through the control 
panel without worrying about 
complicated DIP switches. 
The tractor paper feed unit Is 
already built-in with the sin-
gle bin cut sheet feeder 
available as an option. The 
new ribbon cartridge prints 3 
million characters, three 
times more than before. 

R.I. No. 107 

Catel MS300 multiplex remote 

New Module 
The new Catel MS-300 series 
of multiplex remote control 
and signaling modues trans-
mit digital or contact closure 
signals over twisted pair 
coax fibre optics, dedicated 
phone circuits, microwave or 
IR. Just released by Sam 
Technology, the MS-300 
modules are ideal for ex-
tending control lines, provid-
ing remote signalling and 
alarm inputs and sending 
data gathered remotely to a 
central monitoring system. 
The modules interface to 

Catel broadband FM equip-
ment and up to six data 

points can be handled by 
each MS-300 transmitter or 
receiver. 
Transmitters and receivers 

are available in four different 
bands (2800, 1650, 980 and 
580 Hz) so that up to 24 data 
points can be transmitted in 
FDM format over one voice 
circuit. 
The easy-to-install modules 

need an external supply — 
16 volt AC as standard, with 
modifications for other op-
tions. 
The compact MS-300 mod-

ules measures 96mm wide 
by 127mm deep x 45mm 
high. R.I. No. 108 

Scanner Adds Graphics 
Compuscan has added 
graphics reading capabil-
ities to its PCS optical 
character reader. The new 
Compuscan Personal Com-
puter Scanner (PCS) 240 at-
taches to an IBM XT, AT or 
compatible and enters infor-
mation in seconds. Modules 
are available to allow inter-
facing with most other PCs in-
cluding Wang, Burroughs, 
NEC and Digital. 
The PCS 240 digitises infor-

mation from logos, line art-
work, illustrations, etc, as well 
as text from pages of reports 
and correspondence at the 
rate of 30 seconds per A4 
page. Distributed by DBE Aus-
tralia, the Compuscan 240 
looks similar to a facsimile 
machine and can in fact be 
Interfaced with.most faxs. 
As a result the computer 

operator can input material 
directly to the screen from a 
remote fax machine via the 
Compuscan. A simple two 
button operation is all that is 
required for entry of docu-
ments to be scanned. 

R.I. No. 109 

Crusading 
Success 
I.T.T. Semiconductors — the 
largest manufacturer of semi-
conductors in Germany and 
the largest diode manufac-
turer in the world, has ap-
pointed Crusader Electronic 
Components, Australian and 
New Zealand Distributor for its 
range of proucts including 
chips and S.M.D. (surface 
mounted devices). 

R.I. No. 110 
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NEW PRODUCTS 

Electronic Tyre Gauge 
NSD is distributing what is 
claimed to be the world's first 
all electronic (solid state) 
tyre pressure measuring 
gauge. Manufactured by 
Sensym, the microprocessor 
controlled tyre gauge can 
be custom labelled for large 
orders. 
No thicker than a common 

writing pen and including a 
pocket clip, the Electronic 
Tyre Pressure Gauge pro-

Static Hags 
Electrostatic discharge (ESD) 
can play havoc with sensi-
tive electronic components 
during handling, warehous-
ing and distribution. 
However, a range of metal-

lized static-shielding bags, 
released this month by 
Rheem Protective Packaging 
Products, is claimed to pro-
vide complete protection 
against ESD, ensuring a safe, 
static-free environment. 
Rheem claims that prod-

ucts shipped in Gridstat 9900 

vides precise pressure meas-
urement from 1 PSI to 27 PSI 
via a digital LCD read-out. 
The gauge operates from 
standard 1.5 V batteries. 
NSD Product Manager, Bill 

Scott, said the Sensym elec-
tronic tyre pressure gauge 
would "revolutionise the 
mechanical portable tyre 
gauge market in this coun-
try." 

R.I. 137 

bags can be used immedi-
ately, without fear of static- in-
duced damage. 

Gridstat 9900 bags contain 
a high performance, con-
ductive grid and a metal-
lized layer sandwiched be-
tween sheets of durable, anti-
static plastic. During rough 
handling or shipping, their 
durable construction pro-
vides superior static protec-
tion. 

R.I. No. 138 

Duplex Mini Scrambler 
The GSA 1000 mini scrambler 
is designed for applications 
where speech privacy is re-
quired, but cost and space 
are at a premium. The GSA 
1000 is crystal controlled 
which Duplex say ensures su-
perior audio quality and 
long term stability. 

Features of the GSA 1000 in-
clude easy installation, low 
current consumption, full Du-
plex operation, eight secure 
code keys, AGC control and 
full installation and technical 
details supplied with each 
unit. 

R.I. No. 139 

High Performance 
Modem Module 
Texas Instruments has an-
nounced the release of a 
high performance multi-
standard modem module. 
The MOD3110 complies with 

CCITT, V2bis, V22, V21 and 
V23 standards as well as the 
North American Transmission 
standards; Bell 212A, 103, and 
202. The module also in-
cludes the modulator/-
demodulator and controller 
functions for automatic call 
and answer protocols with ei-
ther V25bis or the Hayes AT 
command set. 
The implementation of 

these standards allows the 
end user to access all video-
text services and public 
databases from 300 bit/sec 
to 2400 bit/sec in full duplex 
operation. Due to the highly 
integrated features of the 
MOD3110, an OEM can easily 
and quickly design a com-
plete modem with minimal 
software and hardware effort. 
The MOD3110, incorporates 

the necessary interfaces for 
either a PC-based or standa-
lone mounting and is said to 
be well suited to a variety of 
applications such as Per-
sonal and Professional com-
puters, workstations, point of 
sale and videotext terminals. 
To facilitate market integra-
tion two versions of the proto-
col handler software have 
been developed. The first 
complies with the CCITT V25 
bis recommendation, and 
the second one with the de-
facto standard for PC 
modems, the AT command 
set ( HAYES protocol). 
To ensure establishment of 

proper communication, the 
MOD3110 features tone 
recognition and identifica-
tion software with built-in 
diagnostics for condition of 
connection failure. The 
MOD3110 is offered in a 
50 mm x 79 mm, 50 pin Dual 
in Line module package. 

R.I. No. 110 
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DEFINITELY NOT YOUR 
AVERAGE COMPUTER 

the Applix 1616 
power, price and flexibility 

ALL AUSTRALIAN 
DESIGN, MANUFACTURE 

AND SUPPORT 

"The highest performance 
computer design 
ever published" 
ET! Magazine December 1986 

MOVE UP TO THE 68000 

If you take your computing seriously 
Applix is for you! 

The Applix 1616 microcomputer. 

The 1616 gives you the power of the 
Motorola 68000 processor, supported by 
a hardware design that lends itself to 
all purposes — industrial control, 
educational applications or serious 
programming. 

The 1616 is available fully assembled or 
in "kit" form; the 1616 can be tailored 
to suit your level of computing needs. 
Just build up partly for programmable 
controllers, or all the way for a 
powerful, flexible personal computer. 

After building your system, you have 
total control using the powerful ROM 
Resident Operatirg System, abundant 
I/O and unlimited expansion 
capabilities. 

POWER AND FUNCTION 
• Motorola 68000 ( 16/32 bit) processor. 
• 512K bytes RAM as standard. 
• 64K ROM expandable. 
• On-board high speed cassette interface. 
• Optional disk/co-processor card. 
• Four 80 pin expansion slots. 
• Dual serial ports. 
• Centronics compatible parallel printer port. 
• General purpose digital to analogue I/0 port. 
• Analogue two-button joystick port. 
• Graphics: 320H x 200V 16 colours, 640H x 200V 

any four of 16 colours. 
• Standard RGBI interface or composite video 

THE OPERATING SYSTEM 
1616/OS offers features such as: 
• I/O redirection. 
• File management. 
• Text editing. 
• 68010 support. 
• Over 100 documented internal system calls. 
• Monitor functions. 
• Installable drivers. 
• ROM resident. 
• Windows and graphics and more... 

1616/OS is a very powerful and flexible 
operating system and takes full advantage 
of the 1616 hardware. 

ASSEMBLY LANGUAGE 
Each 1616 kit is supplied with a copy of 
SSASM — a 68000 macro assembler. Full 
documentation and system macro library 

supplied. 

32 BIT FORTH 
SSFORTH is a complete implementation of 
the FORTH language. SSFORTH runs under 
1616/0S, rather than the normal FORTH 
screen system. It is fast, has full access to 
1616/OS (including EDIT) supports 32 bit 
integers, float and interrupt driven words. 
Full source code supplied! 

BASIC INTERPRETER 
SSBASIC features 32 bit integer numbers, 
floating point, variables, multi-dimensional 
arrays and character strings. Access to 
1616/0S, graphics and assembler from 
within BASIC. 

APP106 

"C" COMPILER/CROSS 
COMPILER 

All Australian. The Hi-Tech "C" Compiler 
running under 1616/OS comes with macro 
assembler, linker and librarian. 
A cross-compiler running under MS-DOS 
and producing code for the 68000 is also 
available. 

DISK/CO-PROCESSOR CARD 

Truly a computer in its own right, the 1616 
Disk Controller Card adds another 
dimension to the 1616 system. 
Using an 8Mhz Z8OH as a co-processor, 
tasks such as getting data to and from the 
disk can be off-loaded from the 68000, 
leaving it to do what it does best! 
SSDCC Technical Features: 
• On board Z8OH CPU (running at 8Mhz). 
• 8K to 32K of ROM. 
• 8K to 64K of static RAM. 
• WD1772 disk controller chip. 
• Supports both 3.5" and 5.25" DS 80 track 

floppy drives. 
Options: 
• SCSI hard disk interface using the NCR5380. 
• Two additional serial ports (under Z80 control) 

using the Z8530 SCC. 
• CP/M support coming! 

JOIN THE HUNDREDS 
OF 1616 USERS 

Mini kits start at $239, basic kits from $449, 
keyboard $ 139, power supplies from $69, 
disk controller kit from $249. 
If you require further information, pricing 
and updates, user groups information. 

CONTACT APPLIX TODAY • 

Applix Pty Limited 

324 King Georges Road, Beverly Hills 
P.O. Box 103, Beverly Hills 
N.S.W. 2209, Australia 

Telephone: (02) 758 2688 

Martin Mir AdwrtiNing 

READER INFO No 28 

*All prices include sales tax 



REVIEW 

Pulsar's Enhanced Disc Drive 
A problem that has irritated users of small IBM 
computers since the first PC was turned on has 
been the length of time required to load 
information from the disc. Now Pulsar in 
Melbourne has developed a drive that speeds up 
the process considerably using the new ESDI format. 

The problem of disc reading 
time increases when one tries 
to run programmes that 
require lots of information 
storage, such as data base 
and computer aided design 
applications. Indeed, it can 
actually make the pc useless 
for some types of pro-
gramme. In most architec-
tures, the bottleneck in data 
transfer to a disc is the tile 
server, pari of the I/O system. 
Pulsar have found away 
around this problem using 
technology from the mini 
mainframe market. 
The company released a 

controller card which en-
ables the high speed En-
hanced Small Device Inter-
face (ESDI) Winchester type 
drives used on many mini 
computers to be connected 
to personal computers. 

Pulsar began development 
of the controller over 18 
months ago when the com-
pany became aware of the 
way in which networks were 
expanding in the Victorian 
Education and Health De-
partment areas. Philip Dele-
cretaz speaking at the 
media launch of the new 
product, said: "We wanted to 
be in a position to service 
these larger LANs in the 
future, and there just wasn't a 
product anywhere in the 
world able to do the job for 
us. We opened up discus-
sions with the US chip manu-
facturer AMD about the prob-
lem, and they agreed to 
work with us on the develop-
ment of a suitable chip. This 
chip was released on the 
general market as the AMD 
9890, and we began our first 
production run at the same 
time." 

Pulsar Electronics was es-
tablished in 1981 as a de-
signer and manufacturer of 
CP/M based single board 
computers. One of its first 

major successes was 'The Lit-
tle Big Board', which was ex-
tensively advertised in ETI at 
the time. 

With the release of the PC, 
and the rapid market stand-
ardization on the MS DOS op-
erating system that followed, 
Pulsar started to bring out 
new product, suitable for 
changing times. The com-
pany survived, according to 
Delacretaz, because of gov-
ernment contracts. 
Today, its product includes 

modems and a range of STD 
bus expansion and function 
cards. After the development 
of on-board modems for spe-
cific functions it continued 
the development of stand-
alone modems adding in-
creasing functionality. The 
Pulsar SAM modem released 
last year is the only one of its 
type approved by both the 
Victorian and Queensland 
Education departments. More 
than 3000 units of this 
modem have now been sold. 

In the second half of last 
year the company de-
veloped three other new 
products including the Pulsar 
7000 Copy-all universal disk 
format copier, a Tape-to-
Optical-Disk archival file stor-
age station capable of stor-
ing up to 200 Gigabytes to 
data, and developed new 
technology for the design of 
what is believed to be the 
world's slimmest keyboard 
for the IBM range. 

The use of ESDI drives with 
personal computers can 
eliminate many of the prob-
lems and restrictions on large 
Local Area Networks (LANs). It 
enables PC's for the first time 
to carry and service data 
base files as large as a 
Gigabyte under the MS-DOS 
operating system without the 
need for special drivers. 
The rate of data transfer to 

and from disk in the file 
server is one of the most in-
hibiting factors to large LAN 
performance. An AT 80286 at 
10 MHZ can only transfer data 
to and from a voice coil 
drive at 250 kilobytes per 
second. the Pulsar ESDI con-
troller transfers data at just on 
1 Megabyte per second — a 
400% improvement, com-
plete with software enabling 
PC users to use ESDI drives in 

MS-DOS, Novell and Xenix 
operating systems. 

In packaging the product 
Pulsar have taken a unique 
approach for system hard-
ware with the design of a 
see-through blister pack con-
taining the card, cables and 
screws. The pack can be 
sold individually for users 
that have their own drives, or 
bundled with any manufac-
turer's ESDI drive. 
The card, including Golden 

Bow disk management soft-
ware, will retail in Australia 
for $498 including tax. Pulsar 
will also be offering the con-
troller with the CAS ESDI 85 
Mbyte drive units for $3490 
including tax. 

— Jon Fairall 

Philip Delacretaz, Managing 
Director of Pulsar Electronics 
Ply Ltd, with the ESDI 
Controller card. 
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008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877 

IBM* XT* COMPATIBLE 
COMPUTERS $795* 

Check these features and our prices. Were sure you'll agree 
they're exceptional value for money! 

• Assembled in Australia! • AT style keyboard 
• Tested by us for 24 hours • 8 Slot motherboard 

prior to delivery! • 6 months warranty! 
• 150W power supply 

(Japanese drives available for an extra $50 each) 
(Switchable 4.77/8MHz Turbo versions available for an extra $50) 

* $795 COMPATIBLE COMPUTER 
256K RAM Single Drive. Graphics and Disk Controller Card. $795 

256K RAM COMPATIBLE COMPUTER 
2 x 360K Disk Drives, Multifunction Card. Colour Graphics. Disk 
Controller, 1 Parallel Port. (Includes Timer Disk)   $1,095 

640K RAM COMPATIBLE COMPUTER 
2 x 360K Disk Drives. Multifunction Card, Colour Graphics. Disk 
Controller. 1 Senal, 1 Parallel Port. ( Includes Timer Disk). $1,150 

20 M/BYTE HARD DISK COMPATIBLE 
COMPUTER 

20 M/Byle Hard Disk. 360K Disk Drive 1 Serial. 1 Parallel Port 
(Includes Timer Disk) 
Single 360K Floppy Disk Drive   only $1,750 
Dual 360K Floppy Disk Drives   only $1,895 

IBM* AT* COMPATIBLE 
$2,795 

Assembled 8 Tested in Australia! 
• 1 M/Byte Main Board • 6 MHz 
• 1 2 M/Byte Floppy Disk Drive • 80286 CPU 
• Colour Graphics Display Card • 8 Slots 
• Floppy 8. Hard Disk Controller • 20 M/Byte Hard Disk 
• Printer Card and RS232 • Keyboard 
• 200W Power Supply • 6 Months Warranty 
  only $2,795 

IBM* BABY AT* 
COMPATIBLE .. $2,595 
• 1 M/Byte Main Board 
• 1 2 M/Byte Floppy Disk Drive 
• Colour Graphics Display Card 
• Floppy 8. Hard Disk Controller 
• Printer Card and RS232 
• 200W Power Supply 
Dimensions 360(W) x 175(H) x 

SWIVEL BASE 
Make hie easier with these ((Wahl)/ 
swivel and till bases. complete wen 
rubber fittings, 

Cat Di 1 100 Special, $19.95 

APPLE COMPATIBLE 
JOYSTICK 

Ideal for games or word processing 
Fits most 6502 "Compatible' 
computers 
Cat CI4200 839.95 

• Switchable 8/10/12 MHz 
• 80286 CPU 
• 8 Slots 
• 20 M/Byle Hard Disk 
• Keyboard 
• 6 Months Warranty 
405(D)mm 

RS232 BREAK OUT BOX 
A simple way of mondonng RS232 
interlace lead activity interface 
powered, pocket size for circuit 
testing. monitoring and patching 
10 signai powered LED s and 
2 spares 24 switches enables you 
to break out Cucuta or reconfigure 
and patch any or all the 24 active 
positions 

SPECIFICATIONS: 
Connectors: DB25 plug On 8Ornrn 
nbtoo cable and DB25 socket 
Indicators( Tricolour LEO 's for TO. 

RD. RTS. CTS. DSR. CD. TC. 
RC. DTP. (EITC 

Jumper Wires:20 tinned end pieces 
Pow«, Interface power 
Enclosure: Black, high impact 

plastic 
Dimensions: 85 v 95 x 30mm 

X15700   $94.95 

VERBATIM DISK 
SPECIALS! 
All prices 10 disk boxes! 

Description 1-9 boxes 10 + boxes 

51/4" 1S/2D  $24.95 $22.50 
51/4" 2S/2D  $29.95 $28.50 
51/4" 2S/4D  $75.00 $70.00 
51/4" 2S/HD  $44.95 $42.95 
31/2" 1S/2D  $47.50 $46.50 
31/2" 2S/2D  $49.50 $48.50 

51/4" DISK STORAGE 
Efficient and practical Protect your 
disks from being damaged or lost( 
Features... 
• 70 disk capacity 
• Smoked plastic cover 
• Lockable (2 keys supplied) 
• Ovidersspacers 

Cal C16025 only $14.95 

31/2" DISK STORAGE UNIT 
• Holds up to 400 31,2" diskettes 
• Lockable (2 keys supplied) 
• High impact plastic lid and base 
Cat C16035 only $14.95 
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PRINTER RIBBONS 
CP80. 8%80. DP80. 8%100. MB100 
ALL A CRAZY LOW $9.95 

PRINTER RIBBONS TO 
SUIT EPSON MODELS... 

MX100. FX100. RX100 
(Cal C22002) $19.95 

MX70/80. FX70,80. R57050 
(Cat C22031) $10.95 

COMPUTER PAPER 
Quality Paper at a low pnCel 2,500 
sheets of 60 gun bond paper 
Cal C21003 11 x 91/2 " $49.95 
Cal C21005 the $67.95 

NEC DISK DRIVES 

31/2" DISK DRIVE 
• 1 M/Byte unformatted 
1640K formatted). 

• Double skied, double density 
• Access Time 3nVsec 
Cat $265 

5V." SLIMLINE 
• Swichable 1 6 M/Byte to 1 M/Byte 

unformatted 
1 2 AVByte to 720K formatted 

• Double seed, double density 
• AT compatible 
Cat CI 1906 $295 

8" SLIMLINE 
• Double sided, double density. 
• t 6 MI3yte unformatted 
Cat C11908 $795 

Pece staii le lee 

20 PA/BYTE HARD DISK 
DRIVE FOR IBM' AND 
COMPATIBLES 
Tendon rime with controller card 
Cat X20010 WAS $750 

SPECIAL, ONLY $695 
iBM n a reentered brad. man 

APPLE' COMPATIBLE 
SLIMLINE DISK DRIVE 

Compatible with Apple 2 • 
Cat 519901 Normally $225 

SPECIAL $179 

At! APPLE' IIC COMPATIBLE 
DISK DRIVE 

(including cable only $199 
l'accee • regestored bade rut. 

CANON A-50 PRINTER 
• Senal Impact Dol Main, 
• 180 C RS 
• Near Letter Quality Mode 
• 1 4K Buller 

Cat C20045 $595 

PRINTER LEAD FOR IBM• 
• Suds IBM' PC XT and compatibles 
• 25 pin " D" plug (Computer end) 
to Centronics 36 pm plug 

Cat P19029 1 8 metres $17.95 
Cat P1 9030 3 metres 822.95 

"NO FRILLS" DISKS!! 
Now you can buy absolute top quality disks that are 
also the cheapest in Australia! They even come with 
a 5 year guarantee, which indicates the quality of 
these disks. So why pay 2-3 times the price for the 
same quality? 

Bulked packed, DIS DID without boxes, or brand name, 
just their white paper jacket, index labels and write 
protects. 

51/4" DIS "NO FRILLS" DISKS 
FROM $0.85 EACH!! 

1-9 PACKS 10 + PACKS 100+ PACKS 

si oea goea $8.50" 
(SEND $2 TOR SAMPLE DISK') 

(TAX EXEMPT PRICES LESS $1 PER PACK) 

31/2 " "NO FRILLS" DISKS! 
1-9 PACKS 100+ PACKS 100+ PACKS 

$35 $34 $32 
(PER PACK) (PER PACK) (PER PACK) 

(SEND $5 FOR SAMPLE DISK') 
(TAX EXEMPT PRICES LESS $4 PER PACK) 

SAMSUNG 12" 20MHz 
COMPOSITE MONITOR 

ONLY $149 
FEATURES.... 
• High contrast. non-glare screen 
• High resolution. 80 or 40 character 

display 
SPECIFICATIONS.... 
Picture tube: 12' diagonal and 90° 

defection 
Phosphor: Available in Green ( R39) 

or Amber 
Video Input signal: Composite 

Signal 
Polarity: Negative Sync 
Level: 0 5V.2.0Vp.p 

Scanning frequency: 
%demist:15 734 KHz 01% 
VertiLal: 60Hz 

Video bandwidth: 20MHz 
Active display area: 

216(H) a 160( Vpnrn 
Display character: 
80 characters x 25 rows 

Input terminal: RCA Phone Jack 
Controls: 

Outside: Power Switch Contrast. 
Breghtness.H.Shdt. V-Sire 
Inside: H.Width. HN hole 
WV linearity. Focus 

Pow« supply:110/120V 60HZ. 
220,240V 50Hz 

Dimensions: 
308(W) n 307(H) a 297(L)rnm 

Weight: 7 3 Kg 
Shipping weight: 8 3 Kg 

Cat No Descnpeon Price 

X14514 (GREEN) $149 
X14516 (AMBER) $149 

SENDATA 
DIRECT CONNECT 

MODEM 
• CCITT V21 300 baud full duplex 
• CCITT V23 1200/75 
• Bed 103 300 Full duplex 
• Bell 202 1200 Half duplex 
• Auto answer. auto deconnect 
• LED display for Rower. TX. RS. CD 
• AC power adaptor included 
• OB25 pm connector 
• Telecom Approval N° 033/37(1045 

Cat. X19120   $295 
(SOFTWARE FOR VIATEL $95) 

CENTRONICS GENDER 
CHANGERS 

• Female to Female. 
• Saves modifying or replacing 
non-mating Centronics cables 
• All 36 pins eared straight through. 

Cal X15663 Male to Male 

Cal X15661 Male to Female 

Cal X15664 Female to Female 

Normally $33.95. 
Only $24.95 

Rod Irving Electronics 
48 A Beckett st. MELBOURNE 
Phone 1031663 6151 

425141g651. NORTIICOTE 
ph...(03)489 8846 
Mail Order end Correspondence 
P 0 Be. 820. CLAYTON 3168 

Telex AA 151938 
Fey 103) 543 2648 

MAIL ORDER HOTUNE 
008 335757 
ITOU FREEt 

(STRICTLY ORDERS ONLY) 

LOCAL ORDERS 
1NOUIRIES 

1031 543 7877 
POSTAGE RATES. 
SI 0999 02.00 
$10 024.99 53.193 
125 $4999 $400 
SSO 199.99 05.00 
S100 5199 07.50 
0200 $499 010.00 
$500 plus $12.50 

The ibOve postage rates ere for 
basic postage only. Road Freight, 
bulky and fragile Isms edil b• 
charged at different rates. 

All sees tan exempt oeciOra ancl 
wholesale inquiries to. 
RITRONICS WHOLESALE. 
56 Reeve, Rd. Clayton. 
Ph. 103) 543 216413 knelt) 

E nas and canna., excepted 
nee ec • 10 . • we regn,enie 

Bus.nti, 
'Arden • reg.«. naesow 

• ,ner 

II VISA 

008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877 



PROCESSORS, 
FUNCTIONS 
AND HISTORY 
To end this series on microcomputing, Phil Cohen 
looks at the heart of the machine, the processor, and 
analyses where it fits in the market. 

T
he first commercial microprocessor 
was the Intel 4004, which was designed 
to fit into a calculator. In 1969. a (now 

defunct) Japanese company called Busicom 
asked Intel to build a set of 12 chips to be 
used in a range of calculators. After looking 
at the problem for a while, Intel decided 
that it was going to be too difficult, and in-
vented the microprocessor to do the job in-
stead. 
The 4004 was released in 1971, and few 

people thought at the time that they would 
have any sort of impact other than in replac-
ing 'hard-wired' circuitry — as a direct re-
placement for a bundle of other chips. 
rather than as a source of raw computer 
power. As late as 1978 technical experts 
were saying the same thing: the microproc-
essor will not replace the mainframe for 
computing. Events have proved that to be a 
little pessimistic. 
As its name suggests, the 4004 was a 4-bit 

microprocessor. This of course is pretty use-
less for text-based applications such as word 
processing, or even for use inside terminals, 
printers, and other text-based devices, be-
cause four bits only gives 16 possible values 
for one 'word', and you need at least six for 
the alphabet — preferably seven or eight. 

The 8008 
So Intel released the 8008. an eight-bit mi-
croprocessor, in 1972, and later upgraded it 
to the 8080. 

And so it went on. Intel have generally 
led the microprocessor field, and make the 
8086 chip now used in the IBM PC and all of 
the machines that have copied it, as well as 
the 80286 which is used in the IBM PC AT. 
and the 80386 32-bit microprocessor. 
There are other companies on the scene. 

of course. Zilog for a time took over Intel's 
lead by producing the Z-80 microprocessor, 
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which was 'upward compatible' with the 
8080. 

Compatibility means simply that the in-
struction set of one microprocessor contains 
all of the instructions of another — any soft-
ware written for that other processor will 
run on the new one. 

The Z-80 performs all of the instructions 
that the 8080 can perform, and performs 
them identically to the way the 8080 does. 
In addition, the Z-80 has a number of in-
structions that the 8080 does not have. This 
is called 'upward compatibility', because 
any software that was written for the 8080 
can be moved 'upwards' to a Z-80 machine, 
while software written for the Z-80 will not 
work if it is moved 'downwards' to an 8080 
machine. 

Popular Apples 
By providing more power in a processor 
that would run all of the existing 8080 soft-
ware, Zilog for a time poached a lot of 
potential Intel customers, and the Z-80 
ruled the roost. During the heyday of the 
Apple computer its processor, the 6502, was 
also very popular. The 6502 and its succes-
sor the 68000 (used in the Apple Macintosh 
computer) are generally accepted to be 
easier to program than the Intel devices. 
The operating system that was tradition-

ally used by both the 8080 and of course the 
Z-80 was called CP/M (short for Control 
Program for Microprocessors). But when 
IBM released the IBM PC. it used a new 
Intel chip called the 8086. which had the vir-
tue of being a 16-bit processor ( the Z-80 and 
8080 were both eight- bit). 

The IBM PC also used a different operat-
ing system, called MS-DOS or PC-DOS. 
and that soon took over from CP/M as the 
standard for business applications. 

Multitasking 
Intel wasted no time in producing what is 
basically a more powerful version of the 
8086. called the 80286. Not only is the 80286 
more powerful, it is also capable of running 
several programs at the same time! 

This is called 'multitasking', and works 
like this: Each of the programs that the pro-
cessor has to run is called a 'task', and each 
is allocated a different area of memory. One 
task can't alter any of the memory locations 
assigned to another task —this is very im-
portant. since if one task goes haywire it will 
not cause all of the other tasks to do so too. 
The processor divides its time equally be-

tween all of the tasks which it is running at 
the time, doing a bit of work on one task, 
then switching to the next, then the next. Of 
course, the more tasks there arc, the less 
time gets spent on each one. and the slower 
they run. 

Having multitasking means that you can 
run a word processor program and at the 
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same time have another program send a file 
to your printer. Or you can have a large cal-
culation going as one task, and still use the 
computer for other things. 
The 80286 is upwardly compatible with 

the 8086, but has one restriction — it cannot 
run a number of tasks at the same time if 
they arc each written to run on the 8086. 
However, the newer 80386 can run multiple 
8086 tasks, and is a far more powerful de-
vice altogether. 

The 80386 
The first 80386 microcomputer was released 
late last year. and software written for it can 
make full use of the 32-bit processor. Intel's 
next processor will be the 80486. which the 
company says will be a 64- bit device. 
As well as multitasking. the 80386 has a 

feature that is generally thought of in con-
junction only with mainframe computers — 
virtual memory. This means that although 
there is. say. 101X) 000 bytes ( roughly speak-

ing. I0(X) K) of RAM memory in the com-
puter, programs can be written that make 
use of much more memory than that. 

Virtually memory works by allocating 
sections of a disk ( normally a hard disk) as 
'memory', and then swapping those sections 
with the contents of RAM. For example. 
say at the start that the processor is trying to 
read a byte from location 5(X) (XX). No prob-
lem: that's a location in RAM and the pro-
cessor can read it directly. Now say that the 
processor wants to look at location 1500 000 
— the computer automatically stores the 
contents of its RAM onto disk, then copies 
the part of the disk which corresponds to 
RAM locations 1000 (XX) to 2000 (XX) into 
memory. and then lets the processor loose 
on it again. 

Of course, when the processor wants to 
look at location 500 000 again, the whole 
process is reversed. Swapping memory to 
and from disk is a slow process, compared 
to having the information right there in 

memory. But if the software is well written, 
this swapping need not happen very often. 
These and a lot of other tricks which were 

formerly only found in mainframe comput-
ers are becoming part of the microprocessor 
world. In the future, working directly with 
microprocessors in machine code is sure to 
become more and more complex — but at 
the same time, writting software in high-
level languages like PROLOG and fourth-
generation languages will become easier, as 
the processor takes on more and more of 
the work of turning the program into ma-
chine code. 

In fact, the new operating systems such as 
the one used on the Apple Macintosh, are 
making the work of the user and program-
mer less and less, while at the same time 
making the processor do more and more 
work to help the user. 

So microcomputers will get easier, and at 
the same time harder to use. No doubt one 
day it will be impossible for a human being 
to device a machine code program, and all 
of the machine code will be produced by 
compilers running on powerful computers. 

Glossary 
CP/M: Control Program for Microproces-
sors — an early operating system for mi-
cros. 
Compiler: A program for turning a program 
written in a high-level language into ma-
chine code. 
Fifth-generation language (5GL): One in 
which even the order in which the steps of 
the program are to be carried out is decided 
by the computer. 
Fourth-generation langauge (4GL): One 
which allows the use of a database. 
Hard-wired: Built using conventional elec-
tronics, without microprocessors. 
High-level language: A language which is 
designed for use with a compiler. 
Intel: A company that manufactures micro-
processors. 
MS-DOS: MicroSoft's Disk Operating Sys-
tem — the operating system designed for 
the IBM PC. 
Multitasking: Running more than one pro-
gram at the same time — each program is 
called a ' task'. 
PC-DOS: Same as MS-DOS. 
Task: See Multitasking. 
Upward compatible: If a new microproces-
sor is able to run all of the software that a 
previous microprocessor could run, then the 
new one is ' upward compatible' with the 
old. 
Virtual memory: A scheme in which RAM 
is 'extended' onto a disk, by pretending that 
each point of the disk is a memory location. 
Zilog: A company that manufactures micro-
processors. • 

ETI November 1987 — 81 



42e 

ETI 1424 
VERSATILE GUITAR 

PREBAMPLIFIER 
Guitar players always place over the top demands on their gear. 

This guitar pre-amp certainly delivers over the top specifications. 

Terry Kee 

COMMERCIAL GUITAR AMPLIFIERS 
do not appear to be getting any cheaper 
so a good low cost alternative is to build 
your own. Power amplifier modules are 
commonly available from your local kit 
suppliers at very reasonable prices with 
excellent performance, particularly those 
published in this very magazine. 
The ETI-1424 is intended to provide 

high quality pre-amplification especially 
tailored for the electric guitar. The equal-
izer sections are optimised for the fre-
quency range where the guitar needs them 
most. 
The main features of the pre-amp in-

clude a top boost and normal input for 
guitars, two pre-eq line inputs, bass and 
treble controls, effects send and return, a 
sweep eq section, four post-eq line inputs 
and a master level control. No level con-
trol is provided for the line inputs as typi-
cal inputs would be drum machines and 
synthesisers that have their own individual 
volume controls. This set-up is designed 
for the all too common situation where 
there are insufficient amplifier inputs for 
all the instruments. More often than not, 
this happens in a rehearsal situation. 
The bass and treble are designed to pro-

vide maximum cut and boost of frequen-
cies at 100 Hz and 8 kHz to obtain a wide 
tonal range for an electric guitar. To give 
a harder edge to sounds, a top boost input 
is available whereby frequencies above 
1 kHz are amplified; at around 10 kHz 
there is a massive 20 dB of boost! The 
normal input has a flat response and is ex-
cellent for those mellow rhythm chords. A 
bass cut is built into the input amplifiers 

ICla and b as in a live set-up, very low 
frequencies combined with speaker cabinet 
resonances tend to muddy the overall gui-
tar sounds, not to mention setting off the 
cymbols at some resonant frequency! The 
guitar inputs have a fairly high input im-
pedance of 220 k to ensure that the pick-
ups are not loaded and thus obtain maxi-
mum sustain. Due to the high input im-
pedance hum pick-up can be a problem, 
so the jack sockets are wired in such a 
way that any unused inputs are shorted to 
ground. No casing details will be described 
here as it is likely that the pre-amp will be 
built into the box that houses the power 
amplifier. A metal box is recommended to 
minimise hum pick-up. 
Many of the facilities of the 1424 can be 

tailored to your requirements. If you de-
cide that you do not want any pre or post 
eq line inputs, as an example, then it is 
simply a matter of linking the relevant in-
puts to ground on the pc board. A similar 
procedure applies if you do not want an 
effects send and receive, simply link the 
effect send out pad to the effect return 
pad with some hook-up wire. 
The effects return is fed to a sweep 

equaliser that has an adjustable frequency 
and gain control. The circuit is a modified 
version of the parametric equaliser that 
appeared in an earlier ETI. A bandpass or 
bandstop type of response is exhibited 
with the resonant frequency made adjust-
able over an extremely wide range of 
200 Hz to 8.5 kHz using a single control. 
The sweep eq supplies a massive 18 dB of 
boost and —22 dB of cut at the resonant 
frequency and can be adjusted by the gain 

control. The Q-factor is fixed and gave 
good tonal variations with a guitar signal. 
A bypass switch is included to switch the 
effect in or out when required. It's useful 
for pre-setting the eq for that funky toppy 
rhythm lick! The 1424 derives it's +/-
12 Vdc power from it's on board regulated 
power supply. 
Construction 
The pc board is designed to be mounted 
directly to the front panel of the amplifier 
box and is fastened down via the nuts on 
the pots. If you do not want to use pc 
mount pots and pc mount switches then 
use the shortest length of hook-up wire to 
make the connections to these components 
to minimise hum and pick-up. You will 
also have to drill some mounting holes on 
the pc board. Make sure that the holes do 
not break any tracks. 

Building up the pc board should not 
present any problems as the entire circuit 
is contained on one single-sided board. 
The first task is to check the board for 
track breakage and shorts. It's a good idea 
to go through this process even though 
you may have obtained the board from a 
kit supplier. No-one is perfect! Faults will 
be much easier to spot now than when the 
board is populated with components. 
Once you are satisfied it's time to drill the 
component holes, if it is an undrilled 
board. Make sure that the holes for the pc 
mount pots are large enough, a 2 mm drill 
bit should be adequate. 

Construction can start by inserting the 
links, resistors, capacitors, and ic sockets 
and soldering them in. Take note of the 
polarity of the electrolytic caps, refer to 
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DC/DC 
CONVERTERS 

.41111 
A range of 28 models of DC to 
DC converters. 

* Input voltage: 12, 24, 48 or 
110 V DC (either polarity) 

* Outputs: 5, 12, 15 or 24 V in 
single, dual or triple 
configuration, either polarity 

* Power range: 12.5 to 100 
Watt 

* Over current protection 

* Over voltage protection 

* Operating temperature 
0-50°C 

* Efficiency: 62 to 75% typical 

* All in metal enclosures 

OFF THE SHELF 
DELIVERY 

AINITEX 
ELECTRONICS 

A DIVISION OF TLE ELECTRICAL PTY LIMITED 

36 LISBON STREET 
FAIRFIELD. NSW 2165 

AUSTRALIA 
TELEPHONE (02) 728 2121.727 5444 

TELEX AA27922 ATTN AMTEX 
FACSIMILE (02) 725 2837 

READER INFO No 29 
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the component overlay. Do not as yet in-
sert the IC's themselves. Insert and solder 
in the pc mount pots and switch, making 

sure that they sit firmly and parallel to the 
pc board. The +/— 12 V regulators (IC6 
and 7) are the final components to solder 
in, note the orientation on the overlay. 
Next comes the wiring of the inputs, 

output, send and return sockets and the 
mains transformer, if required. After you 
have decided what inputs you require then 
it's just a matter of measuring the length 
of shielded cable to connect to the sock-

ets. Do not forget to link any unused in-
puts to 0 V on the pc board. It is a good 
idea to mount the input sockets as far 
away from the mains transformer as possi-

ble to minimise hum pick-up. Also mount 
the inputs away from the outputs to mini-

mise cross-talk. Use insulated 6.5 mm jack 
sockets to avoid hum loops. The hot end 

of the input sockets need to be grounded 
when no plugs are inserted hence sockets 
with closed contact are required. The 
input sockets should have their earth con-
nected together at the sockets with some 
tinned copper wire. A single connection 
from the braiding of one of the input 
screening cable is all that is required to 
connect the socket earths to the pc board. 
Refer to the wiring diagram on the over-
lay. The earth screen of the other inputs 

needs to be soldered to the 0 V but cut off 
at the socket end. Make sure that the 

open ended screen does not short any of 
the inputs, use some sleeving or insulated 
tape if you are unsure of your wiring. 

The same procedure applies to the ef-
fects send and return sockets. Do not for-
get to link the send out to the return in on 

Eli 1424 Parts List 

Resistors 
All 1/4 W Metal film, 5% tolerance 
R1,4 220k 
R2,6,30,31 2k2 
R7,13,40 1k 
R8,9,10,11,12,18,20,21,26,28,32,33,35,36,37, 
38  10k 
R3,5,14,15,27 22k 
R16,17 4k7 
R19,34,39 56R 
R22,25 56k 
R23 3k9 
R24,29 100k 
VR1,6 10k log pc mount pot 
VR2,3 100k lin pc mount pot 
VR4 100k lin pc mount dual-gang pot 
VR5 10k lin pc mount pot 

Capacitors 
C1,4  
C2,5  
C3,21  
C6 
C7,13 

56n greencap 
lu/35V bipolar electro 

82p ceramic 
 10n greencap 
 560p ceramic 

C8 22n greencap 
C9,11,12,20 8n2 greencap 
C10 3u3/35V bipolar electro 
C14,15 100n greencap 
C16,17 33u/35V axial electro 
C18,19 1000u/35V axial electro 

Semiconductors 
IC1,2,3,4.5  TL072 
IC6 7812 
IC7 7912 
D1,2,3,4   1 N4001 

Miscellaneous 
SK1 to 11   

.. 6.5mm Mono Insulated Jack Sockets (contacts 
closed when plug is not inserted) 

SW1 PC Mount Miniature DPDT toggle 
Ti  12V-0-12V at 500 mA Mains Transformer 
Shielded Audio Cable 
5 off 8 pin dil IC sockets 



YamUn© MAW er8-Antellifferc PC 3.5" DRIVES 
ECS 3.5" DRIVES provide 720K of disk 
storage to any PC or compatible and is 
accessed as a regular drive. 
Features include: 

* Double your present disk storage 
* Use compact/rugged 3.5" diskettes 
* Exchange/Run software for the 

Personel System 2, PC Laptops and 
other formats 

* Backup Hard drives with half the disks 
* Ready to run with DOS 3.2 (Drivers 

available for DOS 2.0 to 3.1) 
* 6 months warranty 
* AUSTRALIAN PRODUCT 

3.5" INTERNAL DRIVE w/5.25" housing   S355 
3.5 EXTERNAL DRIVE w/case, Supply   $395 
MACH 3.5 Driver/Formatter software   $68 
Disk Controller, 4 Drives   S59 
5.25" EXTERNAL DRIVES 360K/1M/1.2M...SCALL 
Mitsubishi 360K Drives   $289 
Mitsubishi 1.2MB Drives   S249 
30MB Hard drive with controller   $849 
EXTERNAL Hard drives   SCALL 

APPLIX ACCESSORIES 
FULL RANGE AVAILABLE 

EASTERN COMPUTER 
SERVICES 

SHOP 5, 300 ROSS RIVER RD 
TOWNSVILLE, QLD. 4814 
PHONE: (077) 25 1089 

READER INFO No 30 

ej
) ED SAYS HE WHO SAYS 

DISKS COULD BE 
, PUTTING ON THE 

BRAKES 
• / ED DSDD BOX 10 $12.00 

CHECK OUR PRICES 
You will be pleasantly 
surprised. 

GOOD RANGE OF: 
Passive components, switches 
semiconductors, knobs, fuses 
boxes, kits, etc. 
IBM compatible computers 
peripherals, software. 

SPECIAL PRICES FOR: 
Schools, Govt Dept, Industry 
Students & Bulk Purchases 

Electronic 
Discounters 

305 Morphett St 
Adelaide SA 5000 

(08) 212 1799 

READER INFO No 31 
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the pc board, if you are not using this fa-
cility. These sockets are wired in such a 
way that the signal path is broken when a 
plug is inserted otherwise continuity is 
made, refer to the wiring diagram. Use a 
length of screened cable to connect the 
output of the pre-amp to the power ampli-
fier. 
The mains transformer for your power 

amplifier may have 12V-0-12 Vac tappings 
that can power the 1424 directly, other-
wise a separate transformer will be re-
quired. Ensure that you use mains cable 
for all connections that carry mains volt-
age and that the metal chassis of the box 
is securely earthed. Be extra careful with 
any mains wiring. 

Testing 
Once you are satisifed that the pc board is 
free of solder splashes and dry joints, then 
it's time to fire up the circuit. Without any 
of the ic's inserted, apply the power and 
check that there are + 12 Vdc at pins eight 
and - 12 V at pins 4 of the IC's. When it 
has been established, switch off the supply 
and insert the IC's. Make sure that they 
are orientated the correct way, refer to 
the overlay. Power up again and re-check 
the dc rails. It would be a good idea to 
disconnect the output to the power amp 
for this test. Set the bass and treble knob 
to midway and the sweep eq to out. Plug 
in a guitar and check that each input pro-
duces an output signal at the output of the 
pre-amp. Twiddle the tone controls indi-
vidually and you should hear the differ-
ence! Switch in the sweep eq and turn the 
gain control clockwise to give a boost. 
Twiddle the frequency knob and you 
should hear the peak being swept over the 
frequency range. • 

Eli 1424 How it works 
ICla and b are connected as non-in-
verting amplifiers with a 20 dB fixed 
gain set by R2, R3 and R5, R6 for each 
input amplifier. The sensitivity of 
these amplifiers can be altered quite 
easily to suit the different levels of 
various pick-ups and to match the 
input sensitivity of different power am-
plifiers. The voltage gain equation is 
given by Avla=l+R3/R2 and 
Avlb=l+R5/R6, hence to reduce the 
gain R3 and R5 need to be reduced. 
These amplifiers are ac coupled via Cl 
and C4 and the input impedance is set 
to 220 k for both the normal and top 
boost guitar input. The output of ICla 
is fed to an equalizer network consist-
ing of R7, R8 and C6 that boosts sig-
nal frequencies above about 1 KHz 
and will have a massive 20 dB boost 
at 10 kHz. The outputs of Ida and b 
are mixed in IC2a which is connected 
as a adder, the two pre-eq line inputs 
are also summed at this point via R10 
and R11. The level can be adjusted via 
VR1 before it is fed to the bass and 
treble tone controls built around IC2b. 
It is an active tone filter with the fre-
quency selective components in the 
feedback path of IC2b. The bass con-
trol has a +/- 12 dB of cut and boost 
at 100 Hz and the treble control has a 

20 dB at 8 kHz. With the tone con-
trols set to midway a flat response 
within 3 dB can be expected. R40 and 
C20 provides attenuation at high fre-
quency for stability. The output of 
IC2b is buffered by a 56R resistor R19 
to aid stability when driving capacitive 
loads. 

The effects return is ac coupled via 
C10 and is buffered by IC5a and pro-
vides an input impedance of 10 k set 
by R20. The sweep eq is based on a 
standard active state variable filter, 
built around IC3a, 3b, 4a and b. The 
centre frequency is determined by 
VR4a and b, R30, R31 and the capaci-
tors C11 and C12. An extremely wide 
frequency range of 200 Hz to 8.5 kHz 
can be obtained using a single pot 
control, VR4. The 0-factor is set to 4 
by R25 and R22 and VR5 allows a 
variation over the stated frequency 
range. SW1 allows the sweep eq to be 
bypassed with an overall unity signal 
level except at the boost or cut fre-
quency. The eq output is then mixed 
with the four post-eq line inputs in the 
summer, IC5b, VR6 controls the main 
output level of the pre-amp. 
The 12 V-0-12 Vac is rectified by D1 

to D4 which are connected as a full 
wave rectifier and smoothed by ca-
pacitors C18 and C19. A regulated 
-+ 1-12 Vdc supply is derived from the 
7812, (IC6) and 7912, (IC7) regulators. 
The circuit draws a dc current of 
around 4-,'- 21 mA. 

PCBreeze 
Create Single & Double sided PCB's quickly and easily. 

Features include 
* 50 mil grid, up to 20x20 inches, 
* Autorouting (with net list input), 
* Block operations: Copy, Move, Delete, 
Save & Load (with rotation) 

* Trace operations: Copy, Move, Delete 
all or part of a trace, 
Text and Silkscreen layers 

* High quality output on a plotter 
* Prototype quality on a dot matrix printer 

Requirements 

256K IBM-PC or compatible, CGA or HOC graphics 
adapter. output from HPGL or DMPL compatible 

plotters & Epson FX type dot matrix printers 

READER INFO No. 32 

  1:1  
1-7_0.J/0_1g, 

îo  0 0 o  
o o 

$200 (tax exempt) 

o 

To order or for further information 

Kepic Pty. Ltd. 
4 Steinbeck Place, Spearwood 6163, 

Western Australia. 

ph: (09) 418 5512 
(if applicable add 20% sales tax) 
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READER INFO No 33 

FEATURES Advanced R65F12A0 processor 
* 2 MHz clock * RS-232C 3 wire serial link 
* RAM 2K, 8K * Watchdog timer 
* ROM 2K, 4K, 8K. 4K Forth kernal in ROM 
* Battery backup of processor, and CMOS RAM 
* 38 Digital I/O lines 
* Direct access to all Ports 
* Two 16 bit counter/timer/6 Int. 
* Compatible with EC-1F11 Forth Dey System 
* + ve, and - ve edge latching of data 
* Direct access to all bus signals for interfacing 

energij CONTROL 
P.O. Box 6502, Goodna, Q. 4300. 26 Boron St, 
Sumner Pk, Q. 4074. Phone (07) 376 2955 
Telex AA43778 ENECON Fax (07) 376 3286 

MICRO-EDUCATIONAL pn. 
8/ 235 Darby St NEWCASTLE 2300 
Awtn.6 Largest computer mailorder company. 

FREE 
OUR LATEST LIBRARY DISK FOR YOUR 

APPLE, IBM, or MACINTOSH 
(Add $ 10 for Mac 3.5" disks) 
These disks contain the best in 

public domain software. 
Send 52.00 Cheque/Money Order for P & P. 

Ask for your FREE CATALOG 
Dear George, 

Please rush me a free library 
disk for my IBM/ APPLE/ MACINTOSH 

(Add $ 10 for Mac disks) 
Enclosed Please find Cheque Money Order for S2 00 P & P 

NAME.  

ADDRESS:  
P/CODE: 

READER INFO No 34 
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MORE VIATEL MADNESS!! 
Yet another unbelievable deal. 
Once again Jaycar has made a scoop purchase of - this time Viatel ADAPTORS 
for your own TV set! 
That's right, you connect them to your own TV via the antenna and to a telephone 
line as well. A nifty little Infra-red wireless remote control Is supplied so that you 
can operate Mate' from the comfort of your lounge chair! 
We must emphasise that the goods offered are NOT BRAND NEW and are 'ex-
rental'. They are in very good condition and fully operational when supplied. 
The adaptor will drive an RGB monitor as well as a telly. It also has parts for a 
tape recorder and printer and a socket for full gWERTY keyboard. 
If you want to Integrate VIATEL Into your home entertainment system then this 
is definitely for you. Because of the compact size, this offer is available to Mail 
Order customers as well as our personal customers - but be quicicl 
Naturally, documentation is included. 
Cat. XV-2210 Inc remote control pad 

ONLY $199 
Cat. XV-2212 Full (;)WERTY 

keyboard $99 

FREE CATALOGUE 
If you don't already own a copy of the Jaycar 116 page 1987 Engineering Catalogue 
drop into any one of our showrooms for a free copy. If you can't get in send a large 
SAE and well forward you one. 

50 & 100W MOSFET 

AMPLIFIER 'BRICK' 
NOT A KIT - INSTANT POWER! 

At last, a good value AUSTRALIAN MADE amplifier module that is rugged, has 
the heatsink built in and is cheap! 
The Vaybrile as they are called are basically rugged Mosfet power amplifiers 
manufactured to high standards on fibreglass board with a special DIECAST 
heatsink. All board components are enclosed in a special conformed coating that 
ensures that the amp will operate in extreme environmental conditions. If in the 
unlikely event of a repair being necessary the coating can be picked away and the 
offending component replaced. The eJ  will drive either 4, 8 ohms or 100V 
line step-up transformers and has unconditional stability. They are virtually 
bullet proof. 
They arc ideal for professionals who need slave RA. in a hurry or any 111 F1 or 
sound reinforcement application. You simply connect filtered DC and a signal to 
them and they are guaranteed to go! 
So check out the specs. You will find them stunning for a PROFESSIONAL 
amplifier module. 

SPECS: 
J-100 100W RMS min into 80, with 45-0-45 3A transfonner and I x 8000e/75 
filter cap each rail and 6A bridge rect. 45-0-45 Ls MAS permitted power supply 
voltage. (This will produce 30V across so which is 112.5W). Max off load volts! 
125. 
Distortion: <0.1% max any frequency typ 0.06%. 0.018 0 Ikl ix. 
Frequency Response: 20 - 20kIlz ±-0dB (-3dB 0 200kliz) 
Sensitivity: 850mV p.p. for rated output 
Impedance: 47k12 
S/Noise: Over 100 dB W.R.T. 850mV 
Stability: Unconditional 
Cat. AA-0382 
J-50 50W RMS min into 80, with 25-0-25 2A transformer, 1 x 4700gF/50V filter 
cap each side and 3A bridge rect. 
All other specs the same or better than above. 
(Filter capacitor values must be doubled for use on 40 loads) $ 
Cat AA-0380 

99 

‘..,,No time for Pic. Sec next months ads. 

YBRIK 

SCOOP PURCHASE!! 

MICROPROCESSOR CONTROLLED/ 
SOLENOID OPERATED HI FI 
CASSETTE DECK MECHANISM 
You guessed It. another Jaycar buy far, far below manufacturers coat where you 
buy at a normally silly price because other people have lost heavily. 
This time Its a VERY HIGH QUALITY cassette deck mechanism that cost over $35 
US in 1000 lots! This JAPANESE MADE mechanism Is deck only - i.e. a door Is 
not fitted nor are there buttons. The deck is not operated by mechanical buttons 
and all control is by electric signals, therefore the deck could easily be software 
controlled. 
The deck also features an air damper cylinder for soft elect, massive capstan 
flywheel, HI FI head and excellent specs. (see below). 
This deck Is Ideal as either a fast high capacity PC memory storage or as a retrofit 
to an existing cassette deck to improve performance. 
Worth at least $80, grab one for ONLY 

$24.95 
Cat AC- 1590 
SPECS: 
• 4 track, 2 channel Philips compact cassette deck 
• Tape speed 4.75cm/sec 
• Wow and flutter <0.12% RMS 
• Winding time 110 sec FF & FtEW C-60 
• Working volts 9 - 15V 
• Supplied with 12 page comprehensive 
manual Including circuit diagram, 
truth table, etc. 

DIRT 
CHEAP!! 

WORLD CLASS ADCOLA SOLDERING/ 
DESOLDERING SYSTEM BARGAIN 
and can offer them at never to be repeated prices. Adcola have put their prices up 
recently. so these special prices represent a saving of about 40% on what you can 
expect to pay in the near future. See our catalogue for full specs on this fabulous 
soldering system. 

DEAL 1. 
You get • Base station Cat. Ts- 1470 

• err Iron Cat. TS- 1480 

• $169 
Current price (before price increase) $ 192 

DEAL 2. 
You get • Base station Cat. TS- 1470 

• C'I7 Iron Cat. TS- 1480 
• Desolder tool Cat. TS- 1476 

• $224 
Current price (before price increase) $261.95 

Desoldcr tool on its own (If you already own the station) 

SAVE $10 SAVE HEAPS 
\,,Cat. TS- 14 76 

SAVE $10 
8" Woofer Cat. CW-2114 

$39.95 

SAVE $10 
10- Woofer Cat. CW-2I17 

$57.50 

SAVE $12 
12" Woofer Cat. CW-2130 

$64.50 

SAVE $15 

u'à lad DIP D3U--1•) 111111111. 
The Pyroelectric Infra-red sensor element is the 'eye of a passive infra red detector. 
It measures 10min high, 9mm wide and only 6.2mm deep. The IRA.F001-P comes 
complete with full technical data including performance graphs. Information on 
the operating principle and two typical application circuits? 
Typical Applications: 
• Burglar alarms 
• Proximity detectors 
• Automatic door/shutter switch 
• Toys, robotics 
• Accident prevention/machine guard 
• Electronic appliances 
• Automatic lighting (In toilet?) 
Cat ZR-9500 
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Dear Customers, 
Sometimes we have trouble getting new kits into 

the month they are described and advertised. 
We advertise these products in good faith, but we 
are occasionally let down by numerous things. 
The mejor problema encountered which hold up 
new kits are:- 
• PCB artwork from the magazine is the biggest 
problem. It is very often late, and occasionally 
incorrect 
• Specialist components is a big problem. We order 
such parta the moment we receive parts liste, and 
are often quoted 12-14 weeks delivery. 
• General poor availability of components, as most 
are imported. 
We are not just making excuses, we would dearly 
love to have all new kit!, on the shelf when the 
magazine article appears, but sometimes it is not 
possible. We suggest you give us a ring first and 
check availability on new kits before you visit. 

TV COLOUR BAR tir PATTERN 

GENERATOR 
Ref: EA October 1987 

Cat. KA-1691 $139.00 
BEGINNERS POWER SUPPLY 
Ref: EA Sept 1987 

Cal KA- 1689 $26.95 
D.I. (DIRECT INJECT) BOX 
Ref: EA Oct 1987 

Cat KA-1690 $39.95 _ 
LOW COST FLASH NEW 
STROBOSCOPE 
Ref: EA August 1987 

Cat KA-1688 $ 1.3.95 
BALANCED LINE DRIVER 
Ref: EA.M August 1987 

Cat. KM-3060 $99.50 
HIGH PERFORMANCE 

MICROPHONE 

PREAMPLIFIER NEW 
Ref: AEM August 1987 

Cat KM-3061 $36.95 
AEM 4510 RS-TRUE-232 
INTERFACE 
REF: AEM SEPTEMBER 1987 

CAT. KM-3062 $24.95 

AEM 3506 "Uo SAT' 

SATELLITE DECODER 

Cat. KM-3063 $55•00 

PLAYMASTER 60/60 AMP 

Cat. KA-1650 STANDARD $299 
Cat NA- 1652 BLUEPRINT $349 

NOVEMBER IS A BIG MONTH FOR 
KITS WITH 8 NEW ONES!! 

1GHz Digital Frequency Meter! 
Ref: Silicon Chip (New Magazine) Nov '87 
'Silicon Chip' Magazine, a new magazine to commence 
th is month have produced as their first project an 
absolute ripper design. 
It is a full 0-1GHz ( 1000M11z) DFMt Make sure that 
you get a copy of the magazine to read all about it 
Jaycar will be doing the full kit but it won't be 
available until at least the end of November. 
Cat. KC-5013 

ONLY $299.00 

1 152.320- 
• 

e 

VOICE OPERATED RELAY '‘ 
Ref: EA Nov 1987 
Elevtates the need to push the button when using a 
microphone. 
Shortforrn kit, no hardware. 
Cat. KA-1692 

$24.95 

HIGH QUALITY 
GUITAR PREAMP 

Ref: ETI Nov 1987 
Features of the ET! 1424 include a top boost and 
normal input, two pre-eq line inputs, bass & treble 
controle, effects send and return, sweep eq. 4 post 
eq & line inputs and master volume. PCB pots 
supplied when available. 6.5mm sockets, 
transformer and knobs are not supplied. 
Cat. KE-4729 

$45.00 

VOLTAGE & 
CONTINUITY 
TESTER 
Ref: EA Nov 1987 
This handy voltage and 
continuity tester tests AC 
and DC voltages and also 
continuity in wires and 
cables. 
Cat KA-1694 

$29.95 , 

CAPACITANCE 
METER FOR 
D.M.M. 
Ref: Silicon Chip Nov 1987 
A great project from a new 
monthly electronics 
magazine - Silicon Chip. 
Add a two range 
capacitance testar for 
only $27.95. 
Ranges are O - 2200pF 
and O - 2.2µF. Complete 
kit. 
Cat. KC-5010 

OFF HOOK INDICATOR 
FOR PHONE 
Ref: Silicon Chip Nov 1987 
If you have two or more telephones on the one line, 
with this project a LED will flash on the phones not 
used to indicate the line is in use. One kit is needed 
for each telephone. 
PC board and components supplied. (Unit mounts 
in telephone). 
Cat. KC-5011 

„Ll9.95  
e-
CAR RADIO POWER SUPPLY 
Ref: Silicon Chip Nov 1987 
Put that old car radio that's laying around to good 
use as a mantle/Idtchen/garage/sunroom radio. 
Our kit includes PCB, transformer and components. 
You need the radio and speakers. 6 x 4 speakers 
$10.95 each (Cat. AS-3014) 
Cat. KC-5012 

28.95 

METRONOME 
Ref: EA Nov 1987 
Printed circuit board 
and electronics supplied. 
No box. 
Cat. KA-1693 

$19.95 

TURN YOUR SURPLUS 
STOCK INTO CASH!! 

Jaycar will purchase your surplus stocks of compo-
nents and equipment. We are continually on the 
lookout for sources of prime quality merchandise. 
CALL GARY JOHNSTON OR BRUCE 

ROUTLEY NOW ON (02) 747 2022 
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lacar 
ELECTRONICS , 4 HURSTVILLE 

POST & PACKING GORE HILL 
$5 $9.99 $ 2.00 
$10 $24.99 $ 175 BURANDA OLD 144 Logan Rd (07) 393 0777 - 
$25 $49.99 $ 4.50 Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 12 
$50 $99.99 $ 6.50 
OVER $100 $10.00 2 MELBOURNE-CITY Shop 2,45 A'Beckett St City (03) 663 2030 

ROAD FREIGHT Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 12 
VISA 

e 
AMERICAN 

EKPRESS 

/SYDNEY - CITY 117 York St. (02) 267 1614 - 
/ / Mon-Fri 8.30 - 5.30 Thurs 8.30 pm - Sat 9 - 12 

CARLINGFORD Cnr. Carlingford F. Pennant Hills Rd (02) 872 4444 - 
/ Mon-Fri 9 - 5.30 Thurs 8.30 pm- Sat 9 - 2pm 

CONCORD 115 Parramatta Rd (02) 745 3077 - 
/ Mon-Fri 8.30 - 5.30 - Sat 8.30 - 12 

121 Forest Rd (02) 570 7000 - 
Mon-Fri 9 - 5.30 Thurs 8.30 pm - Sat 9 - 12 

188 Pacific Hwy cnr Bellevue Ave (02)439 4799 - 
Mon-Fri 9 - 5.30 Sat 9 - 4pm 

 e 
HEAD OFFICE 

115 Parramatta Road 
Concord 2137 
(02) 747 2022 
Telex 72293 
FACSIMILE 

(02) 744 0767 
MAIL ORDERS 

P.O. Box 185 
Concord 2137 
HOTLINE 

(02) 747 1888 
FOR ORDERS ONLY / 

TOLLFREE 

Nr Cnr. Dandenong Road Mon- Fri 9 - 5.30 Fri 8.30 - Sat 9 - 1 
ANYWHERE / SPRINGVALE VIC 887-889 Springvale Road Mulgrave (03) 547 1022 

IN AUSTRALIA $ 13.50 / (008) 022 888 /2 

/ MAIL ORDER VIA YOUR PHONE "' /.e 
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ETI 181: RS 232 
BREAKOUT BOX 
The BreakOut Box (BOB) is one of the fundamental pieces of test equipment 
for testing RS232 ports. This is a simple but flexible version of the idea. 

This project was developed by the staff of All Electronic Components, Lonsdale St, Melbourne. 

THE RS-232-C STANDARD greatly sim-
plifies the interconnection of digital 
devices. When something goes wrong at 
an RS-232-C interface, the 25 signal lines 
and two equipment configurations — Data 
Terminal Equipment (DTE) and Data-
circuit Terminating Equipment (DCE) — 
can easily confuse the trouble shooter. 
The RS-232-C BreakOut Box (BOB) is a 
piece of test equipment used to simplify 
RS-232-C trouble shooting. 
BreakOut Boxes can be simple or very 

complex. In its simplest form a BreakOut 
Box displays .the polarity of the voltage on 
an RS-232-C line. Fortunately, many of 
the problems generally encountered can 
be diagnosed with a relatively simple 
BreakOut Box. 

Average BOB 
This project describes the construction and 
use of BOB, an "average" BreakOut Box. 
It features: 
— A male and female DB-25 connector at 

each end of the unit, 
— A patch bay that any of the 7 most 

important lines at one end allow to be 
patched to any of the same lines at the 
other end, 

— The ability to st any lines to + 12 V or 
-12 V, and 

— Two coloured LED's to indicate the 
polarity of the voltage on each line. 

The circuit is simple. Each of the signal 
lines (2, 3, 4, 5, 6, 8, and 20) are taken 
from the DB-25 connectors to the DIP 
socket in the centre of the BOB. The DIP 
socket acts as a patch bay. Any line from 
one pair of connectors can be patched to 
any line on the other pair. Each line is 
attached to a SPDT Centre-off Toggle 
switch. One position of the switch sets the 
line to + 12 V; the other position sets the 
line to - 12 V. The centre position lets the 
line float at the voltage applied to it by 
the devices attached to the BOB. Polarity 
indicating LED's with current limiting 

resistors display the polarity of each line. 
A ± 12 V power supply is built in to this 

project, so that if set voltage levels ± 12 V 
are required on RS-232-C lines, they are 
provided. 

Construction 
Begin construction by inserting all links on 
the pc board, follow with the resistors, 
and then the PC Stakes. DO NOT at this 
stage insert the LED's or Switches. 
Mark off the four holes from the front 

'band and printed circuit board, making 
sure that they are aligned. The front panel 
is located in the centre of the case — 
leave a few millimetres clear-
ance from the vents in the top of the case. 
Now drill the holes for the switches and 

LED clips (6.2 mm), and cut out the rec-
tangular section for the DIP Socket. Clip 
in the LED clips and insert the LED's, 
making sure the polarity is correct. 
The switches may now be mounted, 

ensuring that they are all at the same 
height. At this stage the wires to the pc 
board should be connected, leaving 
enough length to allow them to go to the 
DB25 connector and power supply. Next, 
cut holes for the DB25's on the sides of 
the top half of the case, fit the DB25 and 
connect the wires from the pc board. One 
male and one female DB25 are wired in 
parallel. Watch the pin numbers. 

Place the four 1/2" spacers between the 
pc board and lid, and at the same time, 
guide the LED leads, DIP Socket, and 
switches through the pc board. Insert the 
four bolts through the front panel, case, 
spacers and pc board and tighten with nuts 
supplied. Finally, solder the DIP Socket, 
LED's and switches on the back of the pc 
board. 
The power supply is straight-forward. 

Assemble all the components on the pc 
board, and place the transformer on the 
left-hand-side base of the case. Bring in 
the mains cable through the back panel 
and keep it close to the bottom of the 

- 
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case. Connect active and neutral wires to 
the transformer, and the earth wire to the 
case of the transformer. 
Now place the power supply board next 

to the transformer, using 10 mm spacers to 
keep it clear of the case. Connect the 
secondary of the transformer to the appro-
priate terminals. Now the power rails from 
BOB may be connected to the power 
supply. 
BOB is now ready for use. 

Potential problems: 
Before using BOB, you should understand 
two circuit shortcomings. Firstly, BOB 
draws current from the circuit under test, 
and secondly, unless care is taken BOB 
can create short circuits. 
BOB draws current from the circuit 

under test to light the polarity indicating 
LED's. By using current from the circuit 
being monitored, the need for active buff-
ers and transistor switches is eliminated. 
However, it means that BOB loads the 
RS-232-C device connected to it, and in 
extreme cases, this loading may interfere 
with circuit testing. If this is suspected, 
use an oscilloscope to check circuit volt-
ages. If positive voltages arc much below 
12 V, or negative voltages are much above 
—12 V, the circuit is overloaded. 

It is possible to switch a line to + 12 V 
on one side of the patch bay, patch it 
across to the other side, and then switch it 
to — 12 volt. This will short-circuit the 
power supply. It is also possible to cause a 
short-circuit if an attempt is made to set a 
line that the equipment under test is set-
ting. This is even more serious, since it 
might damage the equipment. However, if 
care is taken, you will encounter no prob-
lems with BOB. 
Using the Break-Out Box: 
To begin, make yourself familiar with the 
names of the various lines, as this will give 
you an insight to these functions. 

It is also valuable to know which type of 
device, DCE or DTE, generates each sig-
nal. When you are familiar with the RS-
232-C interface, and familiar enough with 
BOB to understand its limitations, you 
will be able to begin using it. It is impossi-
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ble to anticipate every configuration of 
BOB that will be useful; however, descrip-
tions of a few common problems and how 
BOB is used to solve them can help you 
leárn. 

Activating DCE: 
It is often necessary to test a modem or 
other piece of data-circuit-terminating 

RS232-C Connections: 
PIN 1 Protective Ground 
PIN 2 Transmit DATA (TD) 
PIN 3 Received DATA (RD) 
PIN 4 Request to send ( RTS) 
PIN 5 Clear to send (CTS) 
PIN 6 DATA set Ready (DSR) 
PIN 7 Signal Ground 
PIN 8 Received line Signal 

Detector (CD) 
PIN 20 DATA Terminal Ready (DTR) 

equipment (DCE) without having it at-
tached to a computer. 
To activate a DCE, lines 20 and 4 must 

be set to + 12 V. To do this, use BOB 
with no jumpers in the patch bay. Set all 
of BOB's switches in the centre (off) posi-
tion. Connect the DCE to one of BOB's 
DB25 connectors, and set the switches for 
pins 4 and 20 to the + 12 V position. Be 
sure to use the switches on the same side 
of the patch bay of the DB25 that you are 
using. Now, assuming that the DCE is a 
modem, you should see a carrier at its 
analogue output. By setting the switch for 
line 2 (TD) to + 12 V it should be possible 
to change the tone coming from the 
modem. 
LED's should indicate that the modem 

is setting pins 5 and 6 to + 12 V. These 
lines are used to activate equipment at-
tached to the modem. If they are inactive, 
or remain at — 12 V, then the device at-
tached to the modem might never send 
any data. If the modem does not respond 
correctly, then it is not operating as a 
standard DCE device. Further trouble-
shooting is in order. If the modem does 
not respond as predicted, you know that 
any problems you have are caused by 
some other piece of equipment. 

Activating DTE: 
BOB can also be used to activate a Data 
Terminal Equipment device (DTE), such 
as a terminal, to see if it is operating cor-
rectly. 
With CTS, DSR and CD switched to 
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+12 V. data sent by the DTE should ap-

pear as a flickering of the LED on line 2 
(TD). If the data does appear, there are 
still some things you should use BOB to 
determine: e.g: does the DTE set line 20 
(DTR) to + 12 V? (many DCE devices 
must have this line set to + 12 V); does the 
DTE under test, set line 4 (RTS) to + 12 V 
before sending data?; how does the DTE 
react to changes on lines 5 (CTS), 6 (DSR) 
and 8 (CD)? 
These questions can be answered 

quickly by changing switches and 
observing the LED's. The answers will 
come in handy when you wish to interface 
the DTE to another piece of equipment. 

Connecting like devices: 
It is sometimes necessary to connect two 
RS-232-C devices with the same configura-
tion (DCE or DTE). If two terminals 
(DTE) are simply wired together, they 
would both attempt to transmit on line 2, 
and receive on line 3. 
This means that the transmitted signals 

would collide, and no received signals 
would be heard. Both units would also be 
setting line 4 to + 12 V, but lines 5, 6, and 
8 would be set by neither. This would not 
work because there is no difference in 
potential. 
By using BOB, two DTE devices can be 

connected without any problems. In this 
configuration, BOB is called a "null 
modem" since it replaces the modem's 
that would usually connect two terminals. 
Two DCE devices can he connected in a 
similar manner. 

ETI 181 PARTS LIST 
1 only Printed Circuit Board, 86-9-2 
14 only SPOT Centre-off Toggle Switches 
14 only Red 5 mm LED's 
14 only Green 5 mm LED's 
28 only LED clips 
14 only 1K2 1/2  watt Resistors 
1 only 14 pin Wire-wrap I/C Socket 
1 only Silk-screened. Aluminium, Front Panel 
1 only Large Plastic Case 
4 only 1/2 " Plastic Spacers 
4 only 1 x '/8' Bolts 
1 metre Tinned Copper. Wire 
2 only DB25 Male Connectors 
2 only DB25 Female Connectors 
14 only W x W Bolts 
18 only Ye nuts 

POWER SUPPLY 
1 only Printed Circuit Board 86-9-3 
1 only PL24/20 VA Transformer 
4 only 2200uf 25 V AT Electrolytic Capacitors 
1 only SO2 Bridge Rectifier 
1 only 7812 TO-220 Voltage Regulator 
1 only 7912 TO-220 Voltage Regulator 
4 only 1/2 " Spacers 
4 only 1" x 1/2 " Bolts 
4 only 1/2 " Nuts 

GENERAL 
1.5 metres Mains Cord 
1 only 3 Pin Mains Plug 
1 only Strain Relief Bush 
10 metres Light duty Hook-up Wire 
1 only DPDT Toggle Switch 
19 only Printed Circuit Board Pins 
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CONSTRUCTION 

For DTE devices set all lines in centre 
position, set CD line on both sides to + 12 
V, bridge TD to RD opposite side on 
both sides, bridge RTS to CTS opposite 
side on both sides, bridge DSR to DTR 
opposite side on both sides. 
You may, if you wish, have this 

configuration permanently on a 14 pin 
header for future use. 
These are only a few functions of BOB. 

BOB is a powerful unit for monitoring 



TLELEPHONE (03) 662 3506 
FACSIMILE (03) 663 3822 

ALL ELECTZONIC COMPONENTS 
Division of DOTHAN Ply Ltd 

118 - 122 LONSDALE STREET, MELBOURNE, VIC. 3000. Australia 

A TRUE PIECE OF PROFESSIONAL TEST EQUIPMENT , FOR ONLY A FRACTION OF THE COST I 

ere 
e& 

spe(„e <<qe ,<<-, • << 

THOSE INVOLVED IN THE INDUSTRY, AND THE SERIOUS •' HACKERS ". SHOULD NOT BE 

WITHOUT A BREAKOUT-BOX. IT BECOMES YOUR " RIGHT-HAND " WHEN CONFRONTED WITH 

THOSE FRUSTRATING RS232c PROBLEMS. 

NOW YOU DON'T HAVE TO PULL YOUR HAIR OUT WHEN TRYING TO UNDERSTAND AN 

INTERFACE BECAUSE ALL ELECTRONIC COVPONENTS HAVE DESIGNED A SOLUTION --
" BOB - THE RS232c BREAK-OUT-BOX . IT FEATURES 

+ Low Cost 
+ Inbuilt Power Supply - ±12V @ 1 arrp 
+ A Male and Female DB25 at each end 
+ A Patch Bay for the "ALL IMPORTANT" 7 lines 
+ Can set the 7 most important lines to + 12volts or —12vdts 
+ Polarity Indicating LED'S 
+ Professionà Finish aid Design 

PROBLEM SOLVING CAN BE FUN AND REWARDING - BECAUSE YOU LEARN AS YOU GO !! 
THE MORE YOU USE BOB, THE GREATER WILL BE YOUR UNDERSTANDING OF THE INTRICACIES 

OF RS232c. 

TO ORDER — SINPLY FILL OUT THE COUPON BELON I OR A COPY WITH THE SAME DETAILS 

INCLUDE YOUR REMITTANCE , AND SEND TO : 
ALL ELECTRONIC COMPONENTS, 118 122 LONSDALE ST MELBOURNE 3000 

YOUR KITSET WILL BE ON ITS WAY TO YOU IIVAIEDIATELY II! 

PLEASE SEND ME RS232c BREAK OUT BOX KITSETS $268.00 EACH, PLUS 53 00 FOR DELIVERY 

My1 PAYING BY CHEOUE MONEY ORDER BANKCARD / AMERICAN EXPRESS 

SEND TO 

Pc ode . 

CARD NUMBER E XPIRY DATE 

SIGNATURE 

All Electratic Components 118-122 Lcnsciale St. Melbourne Victoria 3003. 

E&OE Kosets will be sunnite(I with a solid aluminium sok-screened front panel. 
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MIDI INTERFACE 

FOR C64 
Want to make your synthesiser perform better than you can 
play? Want to play a piece of music that would break your 
fingers if you tried to do it yourself? Then this low cost MIDI 

interface for the Commodore 64 could be the answer. 

Mark Turn ham 

THE MUSICAL INSTRUMENT Digital 
Interface (MIDI) has been estab-
lished for some time now as a standard 
format in the music industry for control-
ling synthesisers such as the Casio CZ 
series, the Yamaha DX series, the newer 
Roland models and many other brands of 
keyboard. One of the most powerful 

aspects of MIDI is that it enables a com-
puter such as the Commodore 64 to be 
used with a MIDI interface for such pur-
poses as a real time sequencer, a patch 
editor, a very complex step time sequenc-
er, a music teaching aid, or even an intel-
ligent stage lighting controller, controlled 
by a synthesiser keyboard (if you arc will-

ing to make that sort of effort!). 
A detailed explanation of how MIDI 

works has already been published (ET!, 
October 1986, p18), and should answer 
most questions about the MIDI system. 
But in case you have forgotten . . . 

How MIDI works 
MIDI information is always presented in 
serial format and always consists of eight 
data bits, one start bit and one or two 
stop bits. 

This MIDI data is clocked at a rate of 
31250 Khz ± 1 per cent. The data is in 
asynchronous form, i.e. it has no sync 
pulse present on the data line between the 
MIDI transmitter and MIDI receiver. 

When MIDI data is transmitted it there-
fore only requires a two line connector 
(plus a shield against interference) for the 
information to be sent. On the transmit-
ting side of a MIDI device a 0 V (low) or 
5 V (high) signal is applied through the 
DIN connector which will control an opto-
coupler LED on the receiving device. This 
LED is coupled to the optocoupler's inter-
nal phototransistor which sends the MIDI 
information to the CPU of the receiving 
device. The reason that optocoupler are 
used instead of direct wiring is that it pre-

vents digital noise and earth loops form-
ing. A synthesiser receiving bad data in 
front of 100,000 people could cause a riot 
at some concerts! 

The standard connector used for MIDI 
is the 5-pin DIN connector. Since MIDI 
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signals can only travel one way on a cable 
pair, two connections are required for two 
way MIDI communication, and this is 
found on most synthesisers as a DIN jack 
labelled OUT and another labelled IN. 
Sometimes a THRU jack is present which 
simply replicates the data entering the 
input jack and is used for daisy chaining. 
MIDI is therefore a very reliable system 
as there are no more connections involved 
than a standard audio or microphone 
cable. 

One of the most common MIDI com-
mands involves the turning on or off of a 
note on the keyboard. This is accom-
plished in three bytes. The first byte is the 
note control byte. 

It tells the keyboard which channel the 
note is going to, and to turn the note on 
or off. The first byte ( 144+channel no.) 
turns the note on or ( 128+channel no.) 
turns the note off. The next byte is the 
note pitch byte (0-127), and the third byte 
is the attack/release velocity of the note 
played (0-127) which remains at a stand-
ard value of 64 for non-velocity sensitive 
keyboards such as the Casio CZ1()00. The 
channel number defines which channel the 
note is being sent to. This enables up to 
16 keyboards to be controlled simulta-
neously by a Commodore 64 using a MIDI 
interface. 

The MIDI channel number which the 
keyboard will accept is usually controlled 
by a pushbutton or slider on that particu-

lar keyboard. These three bytes of data 
are all you need to be able to program a 
very complex sequencer for the 64. 

Design 
The operation of this MIDI interface is 
quite straightforward with the UART chip 
doing most of the dirty work. The UART 
was chosen for this project as it can con-
vert parallel data coming from the user 
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port on the 64 into a serial data format ac-
ceptable for the MIDI standard. The 
UART is also capable of converting serial 
input data back into parallel form which 
can be read by the user port. Although 
the Commodore 64 has powerful serial in-
terface capabilities it is not suitable for di-
rect connection to MIDI as the baud rate 
for MIDI is far too high for the 64 to han-
dle. Also, the C64 data is in asynchronous 
form, with a non-standard clock rate 
which can't easily be divided down to 
31250 Hz. While the 64 could possibly 
handle MIDI using machine code with 
very precise timing in its programming, it 
would be a headache, even for an experi-
enced programmer. This interface can be 
simply controlled and frees up the com-
puter to do other tasks while the MIDI 
data is sent. 
The output of the UART is inverted to 

drive the LED inside the keyboard's opto-
coupler via the DIN connector. The whole 
interface is clocked at 500 kHz (not 
31250 kHz as the UART has an internal 
divide by 16 circuit). The clock is a stand-
ard type of crystal oscillator which runs at 
4 MHz. At this speed it is better to use a 
faster ITL type IC or CMOS equivalent 
such as the 74HCOO. The 4 MHz fre-
quency is then divided to the required 
500 kHz by a 4024 binary divider config-
ured as a divide by 4 circuit. Although the 
6N138 optocoupler is recommended as the 
best type to use for MIDI the 4N28 is 
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quite adequate for this interface and is not 
likely to cause any problems. Also they 
are cheaper than 6N138s and are not as 
rare as hen's teeth. 
The interface is connected to the user 

port lines PBO-PB7 for the reception and 
transmission of data. After the appropri-
ate data is POKE'd onto the user port, 
the PA2 line is used to initiate the trans-
mission of MIDI data to the keyboard. 
The FLAG2 line on the user port is pulled 
low by the UART whenever MIDI data 
arrives from the keyboard via the opto-
coupler OC1. Since MIDI data often 
comes in three or more bytes of data in 
succession when a note on a keyboard is 
played it is advisable to use machine code 
when reading MIDI data into the 64. As 
soon as the 64 senses the FLAG2 input 
(which can be used to trigger an interrupt) 
it should pull the ATN line high and the 
MIDI data will appear on the user port 
ready to be read in a simple parallel byte 
form by a PEEK command or its machine 
code equivalent. There are no external 
controls needed on this MIDI interface as 
it is entirely software driven. 

Construction 
Construction is quite straightforward and 
is unlikely to give any problems. Before 
constructing the circuit itself temporarily 
tape the board to the lid of the jiffy box 
and using the mounting holes as a tem-
plate drill the four mounting holes in the 
lid. If you wish to mount the edge connec-
tor directly onto the box put the lid back 
on the box and place it. lid downwards. 
on a flat bench directly behind the user 

enpIL-9F2PdPI 1 

10 REM MIDI OUTPUT TEST PROGRAM 
20 POKE56578,PEEK(56578)0R4•POKE56579,255 ,REM SET UP USER PORT 
30 012 .CHI ,REM CH»CHANNEL NO. 
40 POKE56577,144.(CH-1010E56576,195POKE56576,199.REM TURN NOTE ON 
50 POKE56577,N.POKE56576,195 ,POKE56576,199.REM SEND NOTE PITCH 
60 POVE56577,64 ,POKE56576,195.POKES6576,199.REM SEND VELOCITY 
70 FOPT.1701000.NEXT ,REM DELAY 
80 POKF56577 ,128 ..(CH- 1/ ,POKE56576,195 ,POKE56576,199 ,REM TURN NOTE OFF 
90 POKE56577,N.POKE56576,195.POKE56576,199 ,REM BEND NOTE PITCH 
100 POKE56577,00 ,PORE56576,195.POKE56576,1994tEM SEND VELOCITY 
iln N.M.° , REM INCREMENT NOTE BY AN ocrAvE 
170 IFN>120THENN.O.REM RECYCLE 
130 907040 

RFAVV. 

1.1, 1:71111F20:\PI 2 

10 REM MIDI READER PROGRAM 
20 0..4096 
30 READT ,IFT.-1T)€NEND 
40 POKED,T.D.D.1 ,607030 
100 DATA 173 , 2 , 221 , 9 , 8 , 141 , 2 , 221 
110 DATA 169 , 0 , 141 , 3 , 221 , 169 , 147 , 32 
tze DATA 210 , 255 , 169 , 0 , 141 , 32 , 208 , 141 
130 DATA 33 , 208 • 162 , 8 , 173 , 13 , 221 , 41 
140 DATA 16 , 201 , 16 , 208 , 247 , 173 , 0 , 221 
150 DATA 9 , 8 , 141 , 0 , 221 , 173 • 1 , 221 
160 DATA 141 , 167 , 2 , 173 0 , 221 , 41 , 247 

170 DATA 141 , 0 , 221 , 173 , 167 2 , 74 , 74 
180 DATA 74 , 74 , 157 , 168 , 2 , 173 , 167 , 2 
190 DATA 41 , 15 , 157 , 169 , 2 , 202 , 208 , 204 
200 DATA 162 , 8 , 169 , 32 , 32 , 210 , 255 , 189 
210 DATA 168 , 2 , 24 , 201 , 10 , 144 , 3 , 24 
770 DATA 105 , 7 , 24 , 105 , 48 • 32 , 210 , 255 
230 DATA 189 , 169 , 2 , 24 , 201 , 10 , 144 , 3 

240 DATA 24 105 , 7 24 , 105 , 48 , 32 , 210 
250 DATA 255 , 202 , 208 , 214 , 76 , 26 , 16 , 0 
760 PATA - 1 

port of the Commodore computer. Then 
plug the edge connector into the user port 
and keeping the box flat on the bench 
move it sideways along the pins of the 
user port connector. This will leave a 
slight scratch on the box and will indicate 
the exact height at which the connector 
should be mounted. Now mark how wide 
the pins are on the conector and cut a slot 
big enough for the pins, allowing some 
space either side so the connector can be 
inserted when the connecting wires are 
soldered to it. When the connector fits 
neatly use it as a template to drill its 

PARTS LIST 
Resistors all 'me 5% 
R1 31(9 
R2, R5 1k5 
R3 330R 
R4 2k7 
R6. R8 1k 
R7 220R 
R9, R10 470R 

Capacitors 
Cl 22. 25V Tant. 
C2 100n greencap 
VC1  0-15011F Trim. 

Semiconductors 
ICI AY-3-1015D 
IC2 CD 4024 
IC3 74HCOO 
T1. T2 BC 547 
0C1 4N28 

Miscellaneous 
XTAL1 4MHz crystal 

2 x 5-pin DIN jacks 
1commodore userport connector 
1 UB1 jiffy box (50 x 90 x 150mm) 
1 PCB 
nuts, bolts, ribbon cable. 6mm spacers etc. 

mounting holes. Finally drill holes for the 
DIN connectors and their mounting bolts 
and the hardware part of the interface is 
finished. 

After checking the PCB for cracks or 
any other horrible things, mount and sol-
der all the links onto the board, Then sol-
der the resistors onto the board. After 
that, solder the 100n capacitor onto the 
pads near pin 1 of ICI, and then solder 
the 2u2 tantulum making sure its orienta-
tion is correct. Next mount the variable 
capacitor. If it is a three-pin type it will 
only fit into the board the correct way, 
but if it is a small two-pin type, then one 
of the pins should be soldered to the va-
cant pad and a link connected from this to 
the pad leading to the crystal. Now solder 
the crystal onto the board. It doesn't mat-
ter which way it goes. If you don't feel 
confident about soldering a 40 pin IC, 
now is the time to solder in an IC socket. 
making sure that the notch indicating pin 
1 is towards the top of the board. Next, 
making sure they are in the right way, sol-
der in IC2 and IC3 and finally plug or sol-
der in ICI. Now cutting to length a suit-
able piece of ribbon cable, solder the 
wires to the pads on the ICI side of the 
board. Then pass these wires through the 
slot cut in the jiffy box, solder them to the 
appropriate pins on the user port connec-
tor and bolt the connector to the box. Fi-
nally solder the wires to the DIN connec-
tors and mount them on the box. 

Testing 
After checking the wiring and compo-

nent orientation a thousand times over, 
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Do computers play 
any part in your 

life? 

If they do — or if you just want to 
find out about them — don't miss 

each month's issue of 

A magazine for all computer users and enthusiasts, Your 
Computer has something for everyone — topical 

features on all aspects of the computing world, expert 
reviews of the latest software and hardware, 

up-to-the-minute information for business people and 
even games and advice for hobbyists. 

All Your Computer's articles are 
written in everyday English. 
not computer jargon, so even if 
you're a beginner there's 
something for you in every 
issue. And our regular columns 
on all the popular brands of 
microcomputers are packed with 
enough information to get any 
newcomer straight into the 

exciting world of computing. 
At $2.95 — less if you take out 
a subscription — Your Computer 
is going to cost you a lot less 
than its overseas rivals — and 
provide you with the latest 
information on the computer 
scene in Australia at the same 
time. Look for it every month at 
your newsagent. 

ADD-ON CARDS FOR YOUR 
IBM XT/AT COMPUTERS 

VOICE RECORDING --..:' • 
& PLAYBACK CARD « 

$199 ,:. ..... 

Incl. voice card, speaker & 
mic. record voice or music 
and play back through the computer. 

APPLICATION: Language education, 
office communication, dictation, 
audio link via modems, etc. 

NEW MULTI VIDEO DISPLAY 
CARDS 

Video output incl. CGA, EGA, PGA & $299 
MONOGRAPH ICS. 

NEW SHORT MONOGRAPHIC 
CARD WITH CGA CAPABILITY 
Software incl. to convert CGA into HR 

Monographics. $165 

EPROM WRITER CARDS 
1104 $320 
1 TO 1 $290 

Fast burning — 2716 to 27512. 27c64, 128 & 
one time Prom. 

Incl. a plug-in eprom card, ext. metal housing 
to hold 4 ZIF sockets & software. 

12 BITS 16 CHANNEL AD/DA 
CARD 

AD 16 CHANNEL INPUT & DIA 1 CHANNEL 
OUTPUT, 0-9V, uni/bipolar. 
Suits industrial applications. $260 

Inc! software & manual. 

4 SERIAL PORTS CARD $220 

BIT BLIZER INTELLEGENT MODEM 

300FDX, 1200/75, 
1200FDX, Autodial, 

Autoanswer, 
Autodisconnect, Hayes 

compatible, Telecom $520 
approved. 

AT computer 612MHz 1024k. 2M & 360K 
Drives, 20M, 40M, 70M. Harddisks, Tape 

back-up systems with 40MB, 60MB & 125MB. etc. 

XT TURBO 10 MHZ 640K 
SYSTEM 

A variety of add-on cards, keyboards. cases. $1290 
monitors. etc. are available. 

HI-COM UNITRONICS INT PIL 
7 PRESIDENT LANE. CARINGBAH. N S.W. 2229 

P 0 BOX 626 CARINGBAH 2229 PH 102) 524 7878 

Mail Order Postage Mail Order Postage 
Less than S50 53.50 S100-5250 S7.00 
550.599 S4.50 Above S250 S10.00 

Heavy items adds extra. 

SLOT EXTENSION CARD $120 
Incl. internal plug-in card for AT XI, internal 

slot, extension, external sockets slots & cable. 

PLUG-IN CARDS illii 
(Double-side PTH) 

PC/XT Short $30 
Long S40 

PC/AT Long $48 

Apple II $28 
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when you want custom-made quartz crystals ... FAST!! 
Be it a jumbo jet or a local courier — Hy-Q 

appreciate that stand-down time represents 
lost revenue — so we have tailored our 

operation for efficient, fast service. 

As a world leader in crystal technology with 

our bases on four continents .. in Australia, 
Singapore, Great Britain, U.S.A... we have 
the resources and technology to 

unequivocally guarantee our quality 

and service. 

Hy-Q also manufacture and stock — Crystal Filters, DIL Oscillators, 
MPU Crystals, Clock Crystals, SPX° and TCXO Oscillators etc. 

Hy-Q International 
1 Rosella Street, Frankston, Victoria, Australia, 3199. ( P.O. Box 256, Frankston.) 

Telephone: (03) 783 9611 Telex: AA 31630 "HYQUE" FAX: 783 9703 

E XP.'? / 
••• 

Our special emergency 

service slips into  drive to despatch over-

r .w ithin *six hours in special 
cistances, - 24 

custom hours 

forcoutmhers. 

Normal despatch for 

quality crystals is ten working days. 

*Providing order received before 10am. 

THE AUSTRALIAN COMPANY' — the choice is crystal clear. 
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plug the interface into the 64 and switch 
the computer on. If the monitor remains 
black or the computer powers up display a 
mass of horrible graphics, or if you smell 
smoke, switch off and check for the 
1001th time for any shorts or wrong wir-
ing, especially near the +5 V and 0 V 
pads on the PCB. If you have a frequency 
counter adjust the crystal oscillator to 
4 MHz although the oscillator will usually 
work no matter how the variable is set. If 
everything is OK so far you will need to 
connect the keyboard to the interface via 
the DIN connectors and type in and save 
the two small test programs, progams 
1 & 2. Now run program I. Assuming that 
channel 0 is selected on the keyboard a 
note should sound from the keyboard 
which will go up one octave every second 
and eventually repeat this cycle over and 
over. If this works then run the second 
program and play some notes on the key-
board. The value of every byte of data 
sent to the 64 should be displayed in hexa-
decimal format on the screen. If the key-
board just sits there like a stunned cat, 
and you are sure that all the wiring is per-
fect, then ICI may not be resetting cor-
rectly due to a leaky capacitor on pin 20. 
Try measuring the voltage at pin 20. If it 

is above about half a volt then lower the 
value of the 10 k resistor to about 3k9 or 
use a different capacitor. Just make sure 
pin 20 is below about 0.5 volts. If this 
doesn't work adjust the trimmer capacitor 
and the keyboard may just start playing 
notes. If it still doesn't work test if the os-
cillator is working. 

If not, replace ICI with another brand. 
If it is, see if IC2 is dividing correctly. If 
all else fails replace the UART. Note that 
some similar types of UART may use dif-
ferent logic levels for their programming 
of data formats so try and stick to the 
AY- 1013D or change the programming 
pin logic levels (pins 35-39). 

Programming 
Here is the general format for making 

notes on the keyboard. 
CH=Channel number 
X=note number to be played 
v=note playing velocity (default = 64) 
To turn a note on: 
5 POKE56578, PEEK(56578)0R4: 

POKE56579,255 sets up user port regis-
ters. 

10 PIKE56577,144+(CH-1): 
POKE56576,195: POKE56576,199; turn 
note ON. 
20 POKE56577,X: 

note pitch value. 
30 POKE56577,64: POKE56576,195: 

POKE56576.199; send note attack velocity 
value. 
To turn a note off: 
40 POKE56577,128+(CH-1): 

POKE56576,195: POKE 56576,199; turn 
note OFF. 
50 POKE56577,X: POKE56576,195: 

POKE 56576,199; send note pitch value. 
60 POKE56577,00: POKE56576,195: 

POKE56576,199; send note release ve-
locity value. 
Receving MIDI note data is a little 

more complex than this but involves these 
programming steps: 
• Wait for the FLAG2 sensor on the user 

port to go low. (BIT 4 location 56589 
will go I and can be made to trigger an 
interrupt). 

• Make the ATN line high which will 
make the data appear on the user port. 
(BIT 3 of 56576). 
• Read the data, process it, and wait for 
next FLAG. 

Finally, while this interface was de-
signed for the Commodore 64 there is no 
reason why it cannot be used on other 
computers with the appropriate output 
port connections. • 

Eli 613 — HOW IT WORKS 
The heart of this circuit is IC1, an AY-
3-1013D UART (Universal Asynchro-
nous Receiver/Transmitter). When 
MIDI data is to be sent to the musical 
instrument, the PA2 pin on the 64 is 
brought low. This pin is connected to 
the Data Strobe pin (23) of IC1. The bit 
pattern on the data input pins of IC1 
(pins 5-12) Is then read by the UART 
and emerges in serial form out of pin 
25 of IC1. A start bit and a stop bit are 
added to the data as per the MIDI re-
quirement. This serial output is then 
inverted by 02, R6 and R7 which will 
drive the optocoupler LED inside the 
keyboard under control via the DIN 
socket. 

If MIDI data arrives from the key-
board at any time, then as soon as the 
data is detected at pin 20 of IC1 via 
the 0C1 (the data is inverted by OCI 
and R2), IC1 will store it in an internal 
register and pin 19 will go high which 
pulls the FLAG Input of the user port 
low via inverter 01, R4 and R5. When 
the computer wants to read in the 
MIDI data, the ATN pin (9) on the user 
port goes low which pulls pin 4 (Read 
Data Enable) low which enables the 
output data pins (26 to 33) to be read 
by the user port. Also, pin 18 is pulled 
low which will reset an internal flip-
flop whose output appears on pin 19 
of IC1. Note that when the Read Data 
Enable pin is not low, the output data 
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pins will be in a high impedance mode 
and won't interfere with input. 

IC1 is clocked by IC2 and IC3. The 
clock oscillates at the crystal fre-
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quency of 4 MHz and is divided to 
500 kHz of 31250 Hz. C1 and R1 are a 
simple reset network that provide a 
brief pulse when power is applied. 
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loo KBAUD CLONE LINK 
We show you how to get at a 100 kbaud bi-directional communications 

link on your IBM type PC. 

Peter Radcliff 

DID YOU REALIZE that your IBM-PC 
has a communication link capable of 
working at speeds in excess of 100 kilo-
baud? It requires just a one wire modifica-
tion to your IBM-PC and a little software. 
Furthermore the sending end requires no 
special software at all. 
Before you start stripping your PC to 

find it I had better tell you it's the cen-
tronics printer port. It can both write and 
read data. The modification will not inter-
fere with the port's ability to drive a nor-
mal printer. The modification is a very 
general purpose one that could be turned 
to many other applications. 
A program called CENTRX and a cable 

will make a modified IBM-PC centronics 
port act like a printer receive port. Your 
IBM can be plugged into the centronics 
printer port of any computer and save the 
-printed" data to disk. 1 have used this 
approach for the fast transfer of many 
megabytes of files from my CP/M system 
to my IBM-PC. I have also transferred 
data from Apple-PCs. UNIX workstations 
and an IBM-PC to my portable IBM-PC. 

Running CP/M on a PC 
Wh N transfer from CP/M systems to an 
IBM-PC? Firstly Wordstar 3.3 word pro-
cessing files are compatible between CP/M 
and IBM-PC's. Even if your word pro-
cessor doesn't have this level of compat-
ibility, most of them can produce a simple 
ASCII document without any embedded 
control characters. In terms of speed and 
accuracy it is well worth transferring docu-
ments in this mode and adding word pro-
cessing frills at the destination. Another 
good reason for transfer from CP/M to 
IBM-PC is that NEC makes a very clever 
microprocessor called the V20 which is es-
sentially an 8088 microprocessor ( for IBM-
PC operation) AND an 8080 microproces-
sor (for CP/M operation) all in one chip! 
This means you can run most of your 
CP/M software on your IBM-PC. The ex-
ception to this are a few programs that re-
quire the Z80 instructions that the 8080 
doesn't have. The V20 is pin compatible 
with the 8088 chip so you can simply re-
move the 8088 and plug in the V20.. The 
V20 chip is available for about $ 15 and 

llw CENTRX program is too large to 
include in this article. I will gladly send 
you a copy of the source code and executa-
ble code on an IBM formatted SW disk. 
The disk will contain: 
CENTRX.PAS — Pascal source code of 
centronics receive program. 
CENTRX.COM — Executable version 
of above. 
CENTRX.PAS — As per CENTRX-
.PAS but suits open collector drivers. 
CENTRX0C.COM — Executable ver-
sion of above. 
XOR. PAS — Pascal source code to cal-
culate XOR checksum of file. 
XOR.COM — Executable version of 
above. 
Please include $20 to cover the costs in-

cluding the disk, postage and packing. 
Please address your letter to: 
P. J. Radcliff, Lecturer, Dept Communica-
tions & . Electronics Engineering, RMIT, 
l'O Box 2476V, Melbourne 3001. 

the CP/M shell for the IBM-PC is avail-
able for about $40 from several software 
suppliers. I have a large investment in 
CP/M software and I didn't lose it by 
moving to an IBM-PC because of the V20 
chip. 

Centronics Interface 
The centronics interface transfers parallel 
data at TTL voltage levels from a source 
device to a destination device, a one way 
transfer. It was specifically designed for a 
computer to drive a printer. It is fast. 
cheap to implement and reliable over dis-
tances of less than about three metres of 

These modifications allow the Centronics 
data port to be bidirectional. This is a very 
versatile trick that could be applied to 
many tasks not just the high speed data 
transfer application presented in this article. 
The bidirectionality could be controlled by 
connecting say the pin "Pend" to the out-
put pin "mit". A few thoughts for its use 
include driving hardware prototypes, digital 
to analogue convertors and data loggers. 

cable. Nearly all personal computers use a 
centronics interface to drive a printer. 

All practical communications systems 
have a protocol which is just a method of 
ensuring that data is correctly transferred 
from source to destination. Centronics is 
no exception, it controls the data flow 
using three handshaking lines called Busy, 
Strobe and Acknowledge. Handshaking 
lines are simply control lines between 
source and destination that make sure 
things happen in the right sequence. The 
waveforms shown in the box "Centronics 
Data Transfer Waveforms" show how one 
byte of data is transferred. 

Centronics Data Transfer Waveforms 
SEND DATA RE . 
COMPuT ERI (PP •. ' 

0 1 7 3 0 5 6 7 (5  
STROB E • LOW -- I 1_ S " 

805, NION — — AL • 

- LOW — 

DATA -CI 

r-

- DATA-0 

DATA - 7 — 
• 

S o,vc 

— DATA • 7 

Timer 0: Busy LOW shows receiver 
reader for a new byte from the sender. 
Time 1: The send ends put new data 
on the 8 data lines. 
Time 2: The data is now stable 0.5 .. s 
after it was asserted, strobe goes low 
to tell the receiver to latch in the new 
data. 
Time 3: Busy goes high to say receiver 
busy processing the data. 
Time 4: Strobe pulse returns to high 
again. 
Time 5: Data is free to change values 
now, from 1 to 5 it must be stable. 
Time 6: Busy goes low, the receiver is 
ready to accept more data. 
Time 7: Acknowledge pulses low to ac-
knowledge data received. 
Time 8: Transfer cycle starts for next 
byte, step 1 again. 

Data transfer needs at least the 
Strobe and Busy control lines to work 
properly. The Acknowledge control 
line may be required by some 
machines. 
There are many other control lines 

on a centronics interface but they are 
not responsible for data transfer. They 
are used for the initialization, control 
and error indications for the printer. 
Check any parallel printer manual. 

Modifying the port 
The tirst step is to modify your IBM-PC 
centronics port. You will have at least one 
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if not two of these on your PC. The modi-
fications will not interfere with the ports 
ability to drive a printer. 
Most IBM-PC's and clones use an LS373 

or LS374 buffer to drive the centronics 
data output port. However some PC's use 
open collector gates like the 7406 or 7407. 
If you have one of these you don't need to 
modify any hardware although the CEN-
TRX program needs a small alteration as 
indicated later. The IBM-PC centronics 
printer interface reads back the data it has 
just put on the data lines to the printer. 
This is used to verify that the data lines to 
the printer are working properly and not 
shorted to zero volts or 5 volts. This read-
back facility could be used to read in data 
from an external source if only the IBM-
PC data drivers could be turned off. 
The trick is to take the tristate control 

lines from the LS373 or LS374 buffer and 
control it from the centronics port. The 
tristatc control lines can be used to turn 
off the IBM-PC data drivers. Data can 
then be driven from the other end of the 
cable and read from the IBM-PC data 
port. Thus we have turned the IBM-PC 
centronics transmit port into a centronics 
receive port. 

In the case of the IBM-PC having open 
collector driver outputs a data port value 
of OFF hex must be written forcing all 
outputs high. In this situation the other 

Making IBM-PC Centronics 
Bidirectional 

CENTRONICS PRINTER PORT 
Female 25psn D connector 

STROB 
00 

Dl 

02 

D3 

DC 

05 

06 
07 

ACE 

BUSY 

PEND 

SE 

DATA OUTPUT BUFFER 
L5374 or L5373 

"ea. r.Z31,(C ,J. • 
.S Sf1 1r, 

Turn off your IBM-PC and remove the 

printer port board you wish to modify. 
The followed circuit shows how nearly 

all IBM-PCs and clones drive the cen-
tronics port by using an LS373 or 
LS374 8 bit latch. Note that if your 

IBM-PC uses open collector buffers 
like the 7406 or 7407 then no hard-

ware modification is required though a 
small program modification is needed. 

The important LS373 LS374 chip can 
be found by tracing the pc board track 
from data pins 2-9 on the 25 pin female 

Cannon socket to the LS373 LS374 

latch. The Canon connector is where 
the printer cable normally plugs in. 

Note that there will also be an 8 bit 
read buffer which is not a latch on 

these data lines, probably an LS240 or 
LS244. Do not confuse the two. The 
tristate control of the LS373 or LS374 

(pin 1) must be cut and bent upward. A 

single wire is then soldered from there 
to PEND pin 12 on the centronics sock-

et. This avoids any track cutting. 

end of the cable is again free to write data 
to the cable which can be read from the 
IBM-PC centronics data read latch. 
The box labelled -Making IBM-PC 

Centronics Bidirectional" shows the modi-
fication needed. To ensure the port will 
drive a printer properly the LS373/LS374 
data driver tristate control line is con-
nected to the PEND input from the 
printer end. PEND is usually used to indi-
cate "paper out" and is sent from the 
printer to the computer. When paper is in 
the printer the pin is held low (0v), when 
it has run out PEND goes high (+ 5v). 
When a printer is connected to the modi-
fied port PEND is held low thus data will 
be sent from the LS373/LS374 to the 
printer as normal. 

Timing 
To use the centronics modifications for 
high speed data reception a program must 
be written to perform the receive hand-
shaking procedure. The ideal situation is 
that the send computer need only the ex-
isting print commands. 
There is one unfortunate problem — the 

short strobe pulse of 0.5 vs is too quick 
for a program to reliably detect. There arc 
several solutions to this. One obvious one 
is to write a program for the send com-
puter so it keeps strobe low for much 
longer, perhaps until busy goes high. In 
this case the normal print command on 
the send computer could not be used to 
transfer data. A better solution is to add a 
little hardware to the IBM-PC port to act 
as a pulse stretcher for the strobe pulse. 
This hardware and the cable details arc 
shown in the box "Centronics Cable". 
This cable will be connected between your 
IBM-PC and the send end computer. 
To see how the hardware captures a 

strobe pulse consider the case where the 
send end generated strobe is high: Q I is 
turned on so its collector is low thus 02 is 
turned off. 01 collector drives the busy 
input at the send end thus the send end 
busy pin is forced low. If a low strobe 
pulse is generated by the send end then 
QI turns off and 02 turns on forcing the 
base of Q I low. Even when strobe returns 
high Q I is held off because of 02. The 
two transistors have acted as a flipflop to 
remember the strobe pulse. 
The IBM-PC receive program looks for 

a captured strobe pulse by reading the 
flipflop state via the IBM-PC (receive 
end) strobe which is a bidirectional pin. 
Receive data is then captured by reading 
from DO-D7 and the send end busy is re-
turned to low ( not busy) by using the 
IBM-PC strobe as an output. This strobe 
is pulsed low turning off 02 thus returning 
the flipflop to its idle state which is QI 
collector and thus send end busy pin set to 
low. 
The above caters for the strobe-busy' 

handshaking. The acknowledge pin hand-

shaking is done via the IBM-PC Select pin 
to send end Acknowledge pin link. The 
IBM-PC line " Init" is kept high thus 
keeping PEND High and turning off the 
IBM-PC data drivers. The IBM-PC pro-
gram uses the Auto-Feed pin for testing 
the flipflop which provides a useful diag-
nostic tool. 
The purpose of DI may not be readily 

apparent. It is required to ensure that QI 
will turn off fast when the send end strobe 
pulses low. 
Most of the parts involved should be 

available from your junk box. The 7 com-
ponents in the flipflop can all be fitted in-
side the cover of the 25 pin male cannon 
connector that plugs into the IBM-PC. 

Centronics Receive Cable 

S2•SEND CONFUTER SOCKET 
136p. Cenfroncs connector) 

SIGNAL FINNS 

iBR CENTROMCS PCRT PLUG 
I 25Fon «Eicceneclorl 

PIN NS SIGNAL 

CO 2   2 00 
DI 3  3 01 
O2 4   4 02 
03 5   5 03 

04 6   6 04 
DS 7   7 05 

06   506 

CO 9 10   9 07 
ACK 17 SELECT 
STROBE 1 10 ACE 
BUSY II 1 STROBE • t 

R3 
10k 

PEND Q 
ite 30.33 

SELECT 13 
ERROR 32   

Rl 
US 01 

2 
14 ALTO . F 

16.25 OV 

*1 — The IBM-PC Strobe pin ( and Auto-

feed, Ina, and Select) are bidirectional 

because they have an open collector 

driver. In the read mode the "write" 
(see below) must be • 5v thus STROBE 

is pulled high by the 4.7 k resistor. Any 

other device connected to STROBE 
may write a • 5v at no current drain or 

a OV if it can sink 1 mA through the 
4.7 k resistor. The STROBE pin is used 
for reading AND writing to the flipflop 

formed from Q1 & 42. 

Strobe pulse stretcher 

Using CENTRX 
The program CENTRX that drives the 
IBM-PC centronics receive port is quite 
large — regrettably too large to print 
here. The entire source program can be 
obtained on disk from the address at the 
front of the article. 
To run this program you must first 

modify your centronics port and then 
place the cable between the IBM-PC and 
the source computer. Insert a disk with 
the CENTRX program and type "CEN-
TRX" then enter. The first thing the pro-
gram does is to check the hardware is OK. 
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Three important things can be checked. 
Firstly it checks the port has been modi-
fied to work as a receiver. Secondly it 
checks the control lines from the send 
computer are in their expected state. 
Thirdly the program checks that the flip-
flop works. This is done with the aid of 
the Auto-feed pin which when pulsed high 
has the same effect as the sending end 
strobe pulsing low. Error messages are 
printed to the screen if any of these fault 
conditions are detected and then the pro-
gram aborts. 
The sign of a good program is that it 

copes well with fault conditions. "Garbage 
in garbage out" is not a law of nature, just 
poor programming. 

If your hardware checks out as OK then 
you will be asked for a file name to save 
information into. Beware if you specify a 
file name that already exists as the old one 
will be deleted. A message on the screen 
tells you to start. A counter of the number 
of bytes received should be seen incre-
menting on the screen. This is mostly to 
convince the user that the program hasn't 
gone to meet its maker. Unfortunately 
there is no way to tell if the send end has 
finished sending data. As per the prompt 
on the screen the user must press the 
space bar when the send end has finished. 
The program will then save its data to 
disk, print out the number of bytes re-
ceived and the checksum of these bytes 
and finally return to the operating system. 
Files of any size may be transferred 
though there must be sufficient disk space 
for the received file. 
At first glance it may seem a little crude 

that the human operator has to watch the 
source end finish then press the space bar. 
Remember however that there is no spe-
cial program on the sending computer, 
merely the use of an existing "print" 
command. 
The source computer print command 

can do odd things. If you use the CP/M 
command " PIP PRN:=Name" then the 
send is terminated if a Control-2 is found. 
This can result in only half an object code 
file being sent. To avoid this problem use 
the "0" option as in "PIP 
PRN:=Name[0]". Some print commands 
like PRINT on the IBM-PC add extra 
linefeeds to the end of a file thus altering 
the checksum value. No doubt other sys-
tems have similar joys lying in wait. 
There is no error checking of the re-

ceived data. I overcame this by using pub-
lic domain Cyclic Redundancy Check pro-
grams (CRC check). A CRC check gener-
ates a number that is dependent on all the 
data in a file, if anything has changed then 
the CRC number will change also. On my 
CP/M system, I did a CRC check on each 

file which generated a four digit code. 
When I had transferred the files to my 
IBM-PC I did another CRC check. There 
was not one error in over 4 megabytes of 
transferred files. 
A slightly simpler and faster checksum 

calculation ' is the basic exclusive-OR 
checksum. The checksum is calculated as a 
cumulative XOR, in pascal it would be 
written — 
XOR Sum: = 0; 

WHILE NOT EOF (File Variable) 
BEGIN ( It's not the end of file, keep on 
reading characters) 
READ (File Variable, Ch); (Read the 
next character) 
XOR_Sum: = XOR_Sum XOR 
ORD(Ch); (Update sum, ORD converts 
character to integer) 
END; 
WRITELN ('XOR checksum of file is', 
XOR_Sum). 

I have included this simple and fast 
checksum into the CENTRX program. 
When the user causes the program to fin-
ish by pressing space bar, the checksum 
and number of bytes received is displayed 
on the screen. The disk of software of-
fered at the end of this article includes a 
simple pascal program that will generate 
an XOR checksum on the send end com-
puter. It is written to suit turbo pascal but 
should be easily modified to suit other 
pascal compilers. 

CENTRX Speed 
The speed of the data transfer usually 
seems to be limited by the speed of the 
sending end. I transferred data from my 
4 MHz Z80 Big Board 2 to my IBM-PC 
with a disk to disk transfer rate of about 6 
kilobaud (6000 bits per second). At first 
sight this may seem slower than transfer 
on a 9.6 kilobaud serial link but the serial 
communications programs that I have 
tried didn't get anywhere near 9.6 kilo-
baud. Typically the CP/M disk to IBM-PC 
disk transfer rate is around 1 kilobaud. 

I did find one computer that this pro-
gram did not work for, a UNIX work sta-
tion. It relied on the printer initialization 
sequence being exactly what the centronics 
specification suggests. This is a rather silly 
idea that causes all kinds of problems not 
only for CENTRX. You can check if your 
computer has this problem. Power up the 
send end computer with the printer al-
ready on then unplug the printer cable 
and plug it back in again. If the computer 
refuses to send data to the printer you 
have this problem. Unfortunately there is 
not enough control port pins on the IBM-
PC to perform both centronics receive and 
simulate the full initialization sequence. 

CENTRX Details 
The CENTRX program is written in turbo 
pascal though it should be easily modified 
for most pascal computers. A few sections 
of code that must be fast are written in as-
sembler via the INLINE code facility. 
The constants section defines the posi-

tion of bits and ports on your IBM-PC. 
Check and if necessary modify the printer 
port address you wish to use from the al-
ternatives given. 
Two procedures: Got_Pr_Char and 

Ready_For_Nest_Char, completely 
handle the basic single byte transfer. The 
first procedure, Got_Pr_Char, simply 
checks the status of the two transistor 
latch by reading the IBM-PC Strobe bit. 
The Strobe bit is a bidirectional port, it 
can both read and write. If there has been 
no strobe pulse the procedure returns 
FALSE but if there has been a pulse then 
returns TRUE and saves the received byte 
of data. 
The second procedure Ready_For_ 

Next_Char is a critical procedure. It first 
pulses the Strobe pin low very quickly to 
reset the two transistor latch thus setting 
the send end Busy pin to low. The inter-
rupts are turned off over this period to 
avoid unwanted delays. The procedure 
then sends a low pulse to the Acknowl-
edge input pin of the send end. Together 
the Got_Pr_Char and Ready_For_ 
Next_Char complete the basic single 
character transfer. 
The procedure Pr_Port_OK checks 

the hardware is all OK. It is only called 
when the program starts. If anything is 
found wrong it prints an error message on 
the screen and returns a false condition so 
the calling program can abort back to the 
operating system. If your IBM-PC has 
open collector drivers you must make the 
small alteration indicated. 
As per all good public domain pro-

grams, people will want to modify it. One 
possibility is to rewrite the whole thing in 
assembler to make it even faster. Another 
possibility is to include a true CRC calcu-
lation as well as the XOR checksum in the 
program. When the file is saved to disk its 
CRC could be displayed on the screen. A 
very useful modification would be to make 
the program find and use the address of 
the modified printer port. If you do alter 
CENTRX please keep the credits intact 
and send a copy to me! If you have the 
source of a good serial communications 
program you might try including the cen-
tronics port driver procedures as one of 
the configurations options. • 

Peter Radcliff is in the Department of 
Communications and Electronic Engineer-
ing at RMIT. 
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NATIONAL 32000 
DESIGNER'S KIT 
Geoff has obtained a quantity of these kits 
for the advanced computer hobbyist or 
professional. Two versions - one with the 
32016, the other with a 32032. Both have a 
32082 Memory Management Unit, a 32201 
Timing Control Unit, a 32081 Floating Point 
Unit, a 32202 Interrupt Control Unit and two 
"Tiny Development Systems" (TDS) PROM's ( 
7 chips all together). 
There's a massive pack of literature including 
a databook 4Ornm thick, a 20mm thick 
instruction set reference manual, a TDS user 
guide, a programming reference guide, 
application notes on UNIX, 32 bit 
architecture and even a PASCAL listing to 
aid development of 32000 code using a PC. 
To top it all off there's an article print from the 
US on a UNIX co-processor for under 

$US400!! 
These are definitely not for beginners but 
what a great buy - 32016 kit is just $132. The 
32032 costs $180. (P&P $6.00 local or 
$15.00 airmail - it's a big pack!) 

PAPST 
FANS 
•Quiet Operation 
' Precision Bearings 
• Proven Reliability 
• 240 Vac operation 
Geoff is now stocking quality German made 
PAPST fans in two sizes - 
4650N 
120x120mm 94cfm 46dBA $36.40 
8850N 
80x8Omm 22cfm 26dBA $36.40 

BRIDGE RECTIFIER 
SPECIAL 
BR3505 50V, 35A $4.24 

BR1505 50V, 15A $3.50 

SAVE $10 ON 
PORTASOL 
SOLDERING IRON 

If your ever need to take a soldering iron 

away from a power point, then this is the iron 
for you. Geoff has sold hundreds of 'em to 
servicemen and technicians because you 
need no power cord or gas bottle. Portasol 
runs on standard butane gas lighter fuel! Up 
to 60 minutes continuous use and it refills in 
seconds. Temperature is adjustable for the 
equivalent of 10 to 60Watts. Tip temperature 

as high as 400°C. Three tips are available - 

4.8rnm, 3.2mm or 2.4mm and are easily 
replaced. Complete and ready to use - even 
has its own flint lighter! This month there's a 
whole $ 10 off the price (What a great 
Christmas gift idea?) ONLY $39.95. 

NATIONAL LOGIC 
DATA BOOK VOL 1 
One of our most popular lines is data books 
and we can never get enough of them, but 
this time National have had the Logic Book 
reprinted in Australia so we'll risk advertising 
them in the hope there will be enough stll 
here when the advert appears. Contains 
54HC, 74HC, 54HCT, 74HCT, High speed 
MitsroCMOS, CD4000, MM54C/74C,CMOS 
LSINLSI. It's a massive publication some 
7Qmm • ffficit. Every digital designer needs 
one and it's only $25.00 (P&P $6.00 local or 
$15 airmail - it's that big!) 

"COMTEST" - 
THE COMPLETE 
RS232N24 
TROUBLESHOOTER 

Europe's most popular high quality RS232 
tester will save time and trouble because it 
checks ALL the lines on any RS232 
communications equipment 
• Tris tate monitoring of all 23 signal lines 
• Breaks and redirects all 25 lines 
• Ground voltage differential testing between 
DCE-DTE 

• Four level bi-directional current loop test 
' Simple operation - no batteries required 

Comtest has 25 OIL switches with DTE and 
DCE interface pins on both sides. Break and 
patch all 25 lines with switches and jumpers 
provided. Instructions clearly printed on both 
sides (and won't wear off) with abbreviation 
guide to aid identification of connections. All 
contacts are gold plated. Comes in transport 
pouch with 8 jumpers. Don't confuse this 
quality unit with the cheap immitations 
around. This one is designed in Sweden and 
compares favourably with testers costing 
over $500. Well worth $315.00 

8.30 to 5 Monday to Friday, 8.30 to 12 Sat. 
Mail Orders add $5.00 to cover postal charges. 

All erices INCLUDE sales fax. 

Tax exemption certificates accepted if line value 

exceeds $ 10.00. 

,.....ç, . 

! .....' 
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BANKCARD, MASTERCARD, VISA, CHEQUES 

CLEAR TRIMMING 
POTENTIOMETERS 
Now you can actually see the setting at a 
glance with these 20 turn Beckman clear 
trimming pots. Available in 100R, 200R, 
500R, 1k, 5k, 10k, 25k, 50k. 
Specify value $2.00 ( 10 up $1.80) 
If you twiddle a lot of trimmer pots then you 
need our SPECIAL TOOL. This handy little 
gadget is just like a pen but has a blade at 
each end to fit the pot. One end has even 
been designed so it won't slip off! $2.50. 

WIRE STRIPPERS 
You'd normally pay at least twice the price for 
these deluxe wire strippers. Operation is 
automatic. Head suits 5 wire sizes from 1 to 
3.2mm diameter approx. Ideal for 
servicemen, technicians etc as the complete 
operation can be carried out with one hand! 
Save until stock sold - only $7.50 

'D' Connectors 
1-9 10 UP 100 UP 

DE9P 

DE9S 

DA15P 

DA15S 

DB25P 
DB25S 

S1.68 
1.80 

2.34 

2.42 

2.20 

2.72 

Covers Plastic 
9 pin 1.60 

15 pin 1.60 

25 pin 1.65 

Centronics Solder 
24 way male 9.60 

24 way fem 10.00 

36 way male 6.60 

36 wa fem 9.50 

Centronics I.D.C. 
36 way male 8.00 

36 way fem 8.40 

Covers Metallised 
9 pi n 1.80 

15 pin 1.80 

25 pin 1.80 

$1.51 84C 
1.44 90C 

2.11 1.17 

2.18 1.21 

1.98 1.10 

2.45 1.36 

1.44 

1.44 

1.48 

8.64 

9.00 

5.94 

8.55 

900 

90C 

95e 

4.80 

5.00 

3.30 

5.28 

7.20 5.20 
7.56 5.40 

1.62 

1.62 

1.62 

1.25 

1.25 

1.25 

GEOFF WOOD ELECTRONICS P/L 
(02) 427 1676 
229 BURNS BAY RD 
(CORNER BEATRICE ST.) 
LANE COVE WEST N.S.W. 

INC IN NSW 

TWX 71996 
P.O. BOX 671 
LANE COVE N.S.W. 2066 

OR CASH CHEERFULLY ACCEPTED 

specialising in electronic components for the professional and hobbyist. 
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OP AMPS • • 
THE PRACTICAL WAY 

Need a use for August's analogue breadboarding system? We present a 
potpourri of useful op amp circuits that are all tested and ready to go. Signal generators, 

a window comparator and some metering circuits are described which can be used 
to learn about op amps, or as a library of circuit ideas for your own applications. 

„The circuits presented in this article 
are intended for construction on the 
breadboarding system presented in 

August, and are representative of the 
more useful circuits the op amp can be ap-
plied to. There is very little an op amp 
can't do, but space limitations make it im-
possible to cover everything. Selection of 
circuits was based on their cost, range of 
uses and suitability for testing with mini-
mal equipment. Before presenting the cir-
cuits, first a brief look at some termi-
nology and the more commonly used op 
amp types. 

Terminology 
The following terms are commonly used in 
manufacturers' data sheets, and an expla-
nation also allows their use within the de-
scription of the circuits knowing a refer-
ence is provided. 
Input differential voltage: An op amp has 
two inputs; the inverting and the non-in-
verting input, and the op amp amplifies 
the potential difference (or input differen-
tial) between these terminals. The maxi-
mum differential input allowed is usually 
equal to the supply voltage for the IC, 
typically 30 V for a 15 V dual supply. 
Input Bias current: Any transistor-based 
op amp needs a small dc bias current 
(typically a few nano-amps) to flow into 
both inputs to bias the internal circuitry of 
the device. An equal resistance dc path 
from ground to each input is required for 
these currents. 
Offset: Ideally, an op amp with zero dif-
ferential input voltage should give a zero 
output voltage. Due to variations within 
the internal circuitry, this usually does not 
occur, and is compensated by applying dc 
offset to the inputs which is achieved by 
causing the dc bias conditions for each 
input to be slightly different. The maxi-
mum difference required is usually ex-
pressed as a voltage (input offset voltage) 

PETER PHILLIPS 

or a current value (input offset current). 
Some devices have offset null connections 
allowing an external adjustment to be ap-
plied, which should be made under no-sig-
nal conditions. 
Drift: This is a measure of how the output 
voltage changes with temperature, impor-
tant for precision applications, such as in-
strumentation amplifiers. 
Slew Rate: The speed at which the output 
voltage of an op amp can change is called 
slew rate. If a square wave is applied to 
an op amp, a device with a low slew rate 
would probably produce a triangular wave 
at the output. Slew rate is measured in 
V/1.1.s, and some devices (cg type uA7I5) 
feature slew rates of 100 Vis, compared 
to the typical value of 0.5 Vp.s for a 741. 
Open Loop gain: This is the voltage gain 
of the actual op amp. If negative feedback 
is used, (as it normally is, except in com-
parator applications), the circuit gain be-
comes dependent on the feedback. A typi-
cal gain for an op amp is 200,000 and 
means that an output of 10 volts will result 
for an input differential voltage of 50 p.V. 
Closed Loop gain: When negative feed-
back is applied, the circuit (not the op 
amp) will have a gain determined by the 
amount of feedback. This figure is the 
closed loop gain, as a loop from output ot 
input has been provided by the feedback. 
Frequency Response: Frequency response. 
or bandwidth, is the range of frequencies 
the circuit can amplify before the output 
falls to 0.7 (- 3 db) of its normal value. 
All op amps can amplify dc. meaning the 
bandwidth is simply the highest frequency 
before the output falls by 3 db. A 741 has 
an open-loop bandwidth of 10 Hz. rising 
to 1 Mhz for a closed-loop gain of I. 
showing that negative feedback increases 
the available bandwidth. 

Common Mode rejection ratio: A common 
mode signal is one present equally on both 
inputs. This signal should not affect the 

output which should only respond to the 
input difference. The ability to reject the 
common mode signal is usually expressed 
in dBs. A high CMRR is —90 dB, which 
means a 1 volt common mode signal will 
appear as an output change of 31 p.V. 
CMRR figures vary from — 10 dB up. 
External frequency compensation: When 
negative feedback is applied around any 
amplifier, the possibility of instability, 
causing oscillation, can occur at specific 
gains. Using external capacitors to in-
crease the stability of the circuit is known 
as frequency compensation. Some op 
amps are internally compensated; others 
provide terminals for the addition of the 
extra capacitors, allowing tailoring of the 
amp to the application. 

Types Of Op Amps 
Op amps are either FET devices (input 
only. or input/output) or transistor based. 
FET devices have a higher input imped-
ance. and need lower input bias currents. 
Some common transistor based op amps 
arc: 
741: This IC is almost a standard, despite 
its relatively low performance. Its popu-
larity comes from its ease of use, facili-
tated by the internal frequency compensa-
tion within the IC. However, because of 
the internal compensation, the characteris-
tics of the 741 are fixed, limiting its use to 
general applications. 
301: This op amp is pin compatible with 
the 741. but requires external frequency 
compensation, allowing it to be tailored to 
its application. However, more care must 
be taken in using it compared to the 741. 
Typically the 301 can have an improved 
slew rate. (up to 10 V/ps compared to 
0.5 V/p.$) and a lower output impedance 
(1 ohm versus 75 ohms). 
747: A dual 741 with ( in the 14 pin ver-
sion only) offset null terminals for both 
amplifiers. 
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348: A quad 741 in the one 14 pin pack-
age with no facility for offset adjustment. 
324: A quad op amp designed to operate 
with a single or a dual polarity supply. 
Single supply operation is possible with all 
op amps by using input biasing techniques, 
but the 324 is designed to allow conven-
tional circuit configurations with a single 
supply rail as low as 3 V. 
709: Similar to the 301, but with different 
external frequency compensation arrange-
ment. Pin compatible to the 741. 
1458: Dual op amp in an 8 pin package. 
The following are the more common 

FET devices. 
TL-IY/1/uA771: FET input, pin compatible 
to 741, offset terminals, single op amp in 8 
pin package. 
TL-072/uA772: FET input, pin compatible 
to 324, quad device in 14 pin DIL pack-
age. 
CA3130: MOSFET input RCA device, 8 
pin DIL package. 
CA3140: MOSFET input, similar to 
above. 

OP Amp Metering Circuits 
An op amp can be used with relatively 
low sensitivity meter movement to mea-
sure small currents or voltages. The input 
impedance of a voltmeter circuit can be 
very high, or made very low for an amme-
ter circuit. Measuring ac voltages at fre-
quencies covering the audio range is possi-
ble with the addition of a diode bridge to 
the basic dc voltmeter circuit. All the fol-
lowing circuits allow range changing by 
switching one resistor value, and a com-
plete multimeter could be constructed by 
adding suitable switches. All circuits re-
quire a dual polarity power supply, and 
for portable operation, two 9 V batteries 
could be used, as the current consumption 
is in the order of 5 milliamps. 

A dc pA meter 
The circuit of figure 1 uses a ImA meter 
movement that shows full scale when mea-
suring a current of 1 uA, and range chan-
ing is achieved by altering the value of 
R3. The circuit operation is as follows: 
The current being measured ( 1) will flow 

in R3 as the op amp inverting input is a vir-
tual open-circuit. The voltage at both inputs 

to the op amp will be equal, as the negative 
feedback around the op amp causes a zero 
differential input voltage. The non-inverting 
input is connected to ground with R2, and as 
no current flows in this resistor, the voltage 
at the non-inverting, and therefore the in-
verting input, is OV. To create the current 1 
in R3, the op amp must send its output nega-
tive. This voltage will cause the required cur-
rent in R3, and another in R1 as a result. The 
meter current (1m ) is the sum of both cur-
rents, and the ratio of P3 to RI therefore 
determines the value of Im . Using the 
equations shown with the circuit. Full 
scale deflection for a current ( I) of luA, 
with a lmA meter movement and RI at 
1k, establishes R3 at 9991. If full scale de-
flection is required for 10uA, change R3 
to 99k. By using the nearest preferred 
value resistor in series with a variable 
resistor, calibration can be achieved. Off-
set should be adjusted for zero deflection 
on the meter with a short-circuit applied 
across the input terminals as shown. The 
test current ( I) can be from any external 
source, providing no conflict occurs due to 
multiple earths. Isolating either the exter-
nal source or the ammeter circuit from 
earth will prevent this possibility. 

A dc mV meter 
The circuit of figure 2 gives full scale for an 
input voltage of 100 mV, and range 
changing is achieved by selection of the 
value of RI. The input impedance is very 
high, depending mainly on the characteris-
tics of the op amp. The operation again 
assumes that the input differential voltage 
is maintained at zero by the op amp. A 
positive dc voltage applied to the non-in-
verting input will cause the op amp's out-
put to become positive, creating a current 
in RI. This current, which flows through 
the meter movement, will be a value that 
establishes a voltage across RI equal to 
the input voltage. The value of RI is 
therefore determined by dividing the volt-
age required to register full scale with the 
FSD current of the meter movement being 
used. 

For a 100 mV voltmeter using 1mA 
meter movement, RI is 1(X) ohms. A 
value of 10 ohms allows full scale at 

10 mV; 1 k, 10k, etc for 1 V, 10 V and so 
on. Offset should be adjusted with the 
input terminals shorted together. The 
value of R2 is not important, and can 
even be deleted. However, its inclusion 
protects the meter movement by limiting 
the worst case current to a suitable value. 
The circuit comprising R3 and R4 con-
nected to a variable power supply will pro-
duce test voltages in the mV range, allow-
ing calibration against a reference milli-
voltmeter. 

An ac/dc mV meter 
The circuit of figure 3 uses a 301 op amp, 
as the 741 is not suitable if a frequency re-
sponse covering the audio range is re-
quired. The basic configuration, and opera-
tion, is the same as figure 2, except a diode 
bridge is included around the 
meter movement. Also, the addition of a 
compensation capacitor is required, and 
the offset adjustment circuitry is different. 
The addition of the diode bridge provides 
steering of the op amp output current so 
that uni-directional current flows in the 
meter movement. The voltage drop across 
the diodes is compensated for by the op 
amp, and hence the value of RI is calcu-
lated as for Figure 2. The meter will al-
ways register up-scale regardless of the po-
larity of the input voltage, and permits 
measurement of ac as well as dc inputs. 
The test circuit demonstrated a flat fre-
quency response to 100 kHz; well beyond 
audio range. Note that the resistor R2 
used in figure 2 is deleted, as its inclusion 
compromises the frequency response. 
However, caution is required, as worst 
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Op Amps: The Practical Way 
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Figure 4: A variable slope triangular/square wave generator 
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case currents of 10mA or more can flow 
through the meter movement. The value 
of RI would need to be altered from its dc 
determined value if RMS and/or peak 
readings were required. This should be 
done by comparing the displayed voltage 
values to a measuring reference such as a 
('RO. 

Waveform Generators 
Sine, square and triangular waveforms can 
be generated with relatively simple cir-
cuitry using op amps. A 3-in- 1 circuit is 
possible, but the simplest method is to use 
one circuit for the sine wave, and another 
for the triangular-square waves. Synthesis 
of a sine wave from a triangular wave is 
one method if a 3- in- I circuit is required. 
and many function generator ICs operate 
this way. 

A Variable Slope Triangular-
Square Wave Generator 
Figure 4 shows the circuit of a triangular-
square wave generator with variable fre-
quency and variable slope capabilities. 
The circuit comprises IC2 connected as a 
Schmitt trigger operated by ICI which is 
wired as an integrator. The output of 1C2 
will be either maximum positive or maxi-
mum negative, depending on the input 
voltage applied by ICI. If 1C2 has a posi-
tive output. Cl will be charged by a con-
stant current at a rate determined by the 
values of RVI, RI. RV2 and CI. causing 
the output of IC'l to ramp linearly in a 
negative direction. When the ramp 
reaches a point established by R4 and R5. 
the Schmitt trigger will switch to the oppo-
site polarity, reversing the direction of the 
ramp, and the cycle then repeats in the 
opposite direction. 
RV1 varies the frequency over a decade 

range, and RV2 determines the slope of the 
ramp for each half cycle. If RV2 is 
wound towards D2, less resistance for the 
positive charge path, and a higher resist-
ance for the negative charge path is creat-

ed. Because ICI is connected to the in-
verting input, the negative ramp will be of 
a shorter druation, and the positive ramp 
will be longer compared to the ramp times 
with with RVI set to its central position. 
The setting of RV2 will affect the fre-
quency by around 15ei, and give the 
waveform variations shown on the circuit 
diagram. The sounds produced by a vari-
able-slope triangular wave are worth an 
audition, and when mixed with other 
waveforms can be most unusual. A 301 op 
amp is specified for 1C2, as the poor slew 
rate characteristics of the 741 make it un-
suitable for square wave generation. 
Changing the value of CI by a factor of 10 
will allow another decade of frequencies. 

A Sine Wave Oscillator 
Figure 5 is a Wien bridge oscillator that 
will provide (for a 12 V dual supply) a 
1 kHz, 15 V p-p sine wave. The critical 
aspect of any sine wave oscillator is the 
negative feedback, which needs a dynamic 
control element within the loop to main-
tain a steady output level, free of clipping. 
Usually a glass encapsulated, negative 
temperature coefficient thermistor is used. 
although. with correct selection of compo-
nents. a 12 V low current light globe can 
be employed. A characteristic of any 
thermistor, is the thermal inertia of the 
device, which will cause waveform 

'bounce' when any electrical disturbance 
occurs. 
The dynamic element in Figure 5 is the in-

verse parallel diode combination. This ar-
rangement is not as good as a thermistor, 
and some distortion will be evident in the 
output. However, by adjusting RV1 appro-
priately, reasonable results can be obtained. 
This circuit is an easy means of obtaining a 
reasonable quality sinewave, and the fre-
quency can be changed by altering the 
values of either Cl and C2, or RI and R2. 

A Window Comparator 
A window comparator is a circuit that pro-
vides an indication if an input voltage is 
between two limits; ie, within the window. 
Output indication showing that the input 
lies within the window can be used, or, if 
desired, up to three indicators showing 
higher than, within and lower than the 
window. In its simplest form, a window 
comparator is merely two comparators 
with the outputs ANDed to operate the 
indicator. Two reference voltages are re-
quired, and both comparators will go to 
maximum positive only when the input 
test voltage lies between the two refer-
ences. Figure 6 shows a window 
comparator/reference voltage generator 
circuit, built around a 324 quad or amp. 
Three LED indicators are used, and a sin-
gle variable reference voltage will generate 
both the upper and lower reference volt-
ages. The suggested application is catego-
rising Zener diodes into three voltage 
groups; less than 4 V, between 4 V and 
8 V, and greater than 8 V. 
Op amps ICla and IC1b, with resistors R3 

to R9 comprise the reference generator, 
producing an output of V2 -I- VI at pin 7, 
and Vi — V 1 at pin 1. For the suggested 
application, V, is set to 6 V by RI and 
R2, and RV1 is the variable VI, set to 
2 V. Assuming these values, operation is 
as follows: 
I. Voltage at pin 3 = V2 divided by 3 

(=3V), as R5=R6. 
2. Because ICla has negative feedback, the 

op amp will have a zero differential 
input voltage, and the voltage at pin 2 
will also equal 3V, causing a 1 V drop 
across R3, (V 1 — 3V). 

3. The current in R3 equals that in R4, as 
none flows into the op amp's input ter-
minimal, giving 1 V across R4, as R3 = 
R4. 

4. To create I V across R4, with the cor-
rect polarity, the voltage at the output 
(pin 1) must be + 4 V. which satisfies 
the equation V, — V. 

5. The voltage at pin 5 equals V2 (6 V) as 
no current (except the op amp's bias 
current) flows in R9, ( R9 equals the 
combined parallel value of R7 and R8 
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Figure 6: A window comparator with a reference generator 
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to minimise offset at the output). 
6. The voltage at pin 6 equals 6 V (for 

the same reason as in 2), giving a 2 V 
drop across R7. 

7. The voltage across R8 equals 2 V (as 
in 3). 

8. The output voltage at pin 7 equals 8 V; 
the sum of V2 and VI. 

Op amps IC1c and ICId, connected as com-
parators, make up the window comparator. 

The test input voltage (V1„) is applied to 
each comparator, and is compared to the 
reference input voltages generated by ICla 
and IC1b. The output of ICIc is maximum 
negative when V,„ is less than 4 V; other-
wise maximum positive. The output of ICld 
is maximum negative when \fin is higher 
than 8 V; otherwise positive. 
The output indicator circuit has three 

LEDs, protected against reverse break-

down by diodes DI to D3. LED1 lights when 
A3 has a negative output, showing Vi„ less 
than 4 V and LED3 lights when V,„ exceeds 
8 V. LED2 is on when both ICIc and ICId 
are positive, (V within the window), as a 
negative output at either ICIc or ICId 
causes the voltage across LED3 to fall to 
around 0 V. The resistors R14, R15 adn 
R16 are chosen to limit the LED current to 
10mA; protecting the op amp outputs. • 

require a Pushbutton Switch 
with solid performance, handsome design, 

attractive price with ex stock delivery? 
Just ask us about our 

ITT Schadow Switch Product Range. 

1 

for further details contact 

COMPONENTS PTY. LIMITED 
248 Wickham Road Moorabbin 3189 
VIC. (03) 555 1566 N.S. W. (02) 663 2283 
S.A. (08) 363 0055 QLD. (07) 832 5511 
W. A. (09) 381 4155 TAS. (002) 34 3567 
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THE FOLLOWING ARTICLE appeared 
in the July edition of the American jour-
nal Popular Science among other an-
nouncements concerning new types of car 
seats for babies and Mexican cars. Appar-
ently the editors considered the FMG a 
popular item. One wonders how it will 
rate in Hungerford or Clifton Hill. 

Folding machine gun 
In under three seconds an expert shooter 
can unfold the self-contained ARES 9mm 
FMG from an innocent looking flat black 
box into a compact submachine gun capa-
ble of spitting out bullets at the cycle rate 
of 650 rounds per minute (WOW!). The 
magazine capacity is either 20 or 32 car-
tridges. 
Unfolded, the 9mm FMG is 19.8 inches 

long. Folded, it measures only 
1.4 by 3.3 by 10.3 inches. 

Although the current prototype 
weighs about five pounds, com-

posite materials are expected to shave at 
least one pound off this figure (great!). 
Without a chance of its being detected 

as a weapon, the folded 9mm FMG can be 
carried in your hand, right out in the 
open, like a Melbourne street for example. 
There's a need by undercover lawmen, se-
curity officers, lunatics, gun fanatics, and 
special-assignment military forces (assassi-
nation squads), worldwide for a readily 
concealable, high-firepower automatic 
weapon. It is this requirement that the 
unique 9mm FMG was designed to fill. 
Bodyguards of heads of state should find 
it especially well adapted to their use 
(when shooting the subjects of the heads of 
states). These agents' guns must not be ap-
parent to the public — for the sake of 
their distinguished clients' images — but 
they need more firepower than any hand-
gun can deliver, in an automatic weapon 
less cumbersome than the typical machine 
pistol or sub-machine gun now used for 
such duty. 

Francis Warin. senior engineer at 
ARES, Inc., of Port Clinton, Ohio, is the 
inventor of this high-tech submachine gun. 
It is currently under development by 
ARES, which is headed by Eugene 
Stoner, famed designer of the US M-16 
rifle. 
Because ARES is strictly in the research 

and development business, another firm 
will manufacturer the 9mm FMG when 
R&D work on the gun is completed. 
Sales, of course, will be restricted to mili-
tary and law-enforcement purchasers. This 
is not a consumer product yet. 

— Paul Wahl 
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Super sulbscription offer 

In 4WI) there's only one way tc 
, 

Subscribe Now and 
Receive 12 issues of 

Electronics 
Today 
for just $42.00 

Electronics Today is the broad range 
electronics magazine with special 
appeal to industry professionals, 
students and hobbyists. Jam-packed 
with information and reviews on hi-fi, 
videos, test equipment and computers. 

Plus . . 
Your name goes in the draw for this 
Daihatsu Rocky loaded with options 
valued at $27,000! It's the 4WD 
designed to meet, and beat, Australia's 
toughest conditions. 

It includes. 
3 way adjustable suspension and 5 
speed manual gearbox provide the 
economy and driveability you would 
expect from Australia's leading 4WD. 
And it comes with options including 
fuel- injected engine, air-conditioning, 
power steering, towbar, bullbar, long 
wheel base and resin top sunroof. 

Wow! 

‘ft 
Valued at 

over 
$27,000! 

. uo Rocky! 

And... 
if you act now you also receive a 
bonus leatherette travel alarm clock 
absolutely free. It's the ideal companion for 
any traveller. The LCD readout gives the 
time, date and an effective alarm. 
Lightweight and compact, it folds away for 
use in a briefcase or handbag. It's compact 
and stylishly finished. 

(Valued at over $10.00) 

FREE 
ACT 
MOW! 
and receive this 
bonus clock free! 

SimpIy tilt outlhe lè ails on e en ose. se -sea mg po . ge pa. 
coupon envelope or send your cheque money order with personal details to 
Daihatsu Rocky Offer. Your subscription will automatically enter the draw 

'Chrome wheels and chrome bumpers do not come as standard on the winning vehicle 

Freepost No. 4, P.O. BOX 227, WATERLOO, NSW 2017. 
• No stamp required. 

CONDITION OF ENTRY 
1 The competition is open only to Australian residents authorising a newyenewal sub 

scnption before last mail December 31st. 1987 Entnes recerved after this date win 
not be included n the draw Employees ol The Federal Publishing Company. Daihatsu 
Australia Ply Ltd or thee larrulieS are not eligible to enter To be valid tor drawn. 
subscription must be signed against a nominated vald credit card or, it paid by 

cheque. cleared Fol payment 
2 South Australian residents need not purchase a subscription to enter. but may enter 

once only by submitting Meg name and address on a hand drawn facsimile of the 

subscription coupon to the Federal PuOkshing Company PO Box 227 Waterloo, 
NOW 2017 

3 PrireS are not translerable 01 exchangeable and may not be convened to CaVI 
4 The rudges decision is final. no correspondence mil be entered into 
5 Description 01 Me GompetrtiOn and inStruGhOns Ont nOw to enter and Conditions of 

entry lorm part of the compeliboa ronchons 
6 The competition commences on September 1 and ClOses on last mail December 31st 

The draw .11 take place in Sydney on January 18th, 1988, and the winner will be 
notified by telephone and letter The onnner vnll also be announced al the Australian 

on January 25th and a later issue of rus magazine 
7 The prize is A 1987 Daihatsu Rocky Long Wheel Base EX model registered and pre-

delivered ex Sydney Head Othon of Daihatsu Australia 
8 The ten., may conect Inc vehicle from the capital city of the state they Inn in if they 

00 not .511 10 travel ID Sydney for the prim 
9 The promoter is The Federal Publishing company, 180 Bourke Road, Alexandria 
NSW 2015 Perm! No T C 87,2007. issued under the Lonenes and Art Unions Act 
1901, Raleen and Bingo Permits Boarcl Permit No 87'1297. issued on 38 87 ACT 
pemut No TP 87,617. issued under the Lonertes Ordnance 1964 



Philips Surface Mounted Devices give you plenty 
of room to improve the design, manufacture and 
performance of your products. 

Because they not only take miniaturisation a 
major step forward, but also make circuit boards 
less costly and dramatically more reliable. 

Smaller boards, closer placement, and because 
the devices are mounted on, not through the board, 
the designer can use both sides of the PCB. 

Philips SMDs are designed for automation, and 
Philips is a leader in the specialised automation 
equipment to accurately site the SMDs. Your 
products are assembled faster, and more 
efficiently. And because these components are so 

Electronic 
Components 
and Materials 

highly reliable, the failure rate — during manufacture 
and in the field — is significantly reduced. 

So, before you begin a new design using 
conventional components, talk to Philips about 
SMDs. 
We can give you exciting information about SMD 

applications by calling one of our offices below: 
Sydney (02) 439 3322 Melbourne (03) 542 3333 
Adelaide (08) 243 0155 
Perth (09) 277 4199 Brisbane (07) 44 0191 
or write to Philips Electronic 
Components and Materials 
11 Waltham Street, 
Artarmon NSW 2064. 

PHILIPS le 

United Noticrs111 



Telecom 

AUSTRALIA'S NATIONAL VIDEOTEX SERVICE 
TM844 

TAKE YOUR PERSONAL 
COMPUTER OUT INTO 
THE BIG WIDE WORLD. 

WITH TELECOM VIATEL. 

Until now, your personal computer was 
generally limited to your information input. 

Or to the software available. Now Telecom 
Viatel opens up a whole new world for 
PC owners. 

Utilizing the existing telephone network, 
Viatel distributes a wide range of information 
and services via a central computer. Direct to 
your home or office. 

Become an identity on the bulletin boards. 
Send electronic mail clear across Australia. 
Join clubs and user groups. Get the latest 
news on the computer industry, as well as 
advice from the experts. There's 
teleshopping for hardware, software and 
peripherals-24 hours a day. Even download 
new computer programs onto disk or 
cassette for your own use. 

Your personal computer can be adapted 
to emulate a Viatel terminal. All you need are 
a Telecom approved 1200/75 baud modem 
and the appropriate software. These are 
now readily available for most PC's. 

Your dealer will know what is best for your 
particular PC. Talk to him first about 
your needs. 

To get more information on Viatel phone 
008033 342 (for the cost of a local call). 

READER INFO No 39 
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Another ace in the 

— 
PLAY Ohrr REC 

REMOTE 

V-dbOX Stereo Cassette Deck 

At a time when most cassette manufacturers are trying 
to figure out how to catch up with the new digital 
phenomenon, DENON already knows. DENON'S new 
high density cassette tapes are dramatic proof. DENON 
knows because in 1969 it developed the world's first 
digital audio tape recorder. 
As a record company DENON'S expertise in 

professional digital recording is 
unsurpassed, and as one of the handfull 
of manufacturers in the world that 
actually produce their own tape, 
DENON'S experience in the art and 
science of high fidelity recording 
cassettes is equally unsurpassed. It's an 
experience that has its roots back in 30 
years of tape production. 
Today's DENON HD Cassettes and DENON 

Compact Disc Titles carry this proud tradition 
forward into the age of digital audio. deno, 5 

DENON 1111 :ITAÇ  READER INFO No 40 
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VIC. TEAC: 115 Whiteman Street, South Melbourne 3205. (03) 699 6000. 
NORD: Unit 11, Dunne Crescent Estate, Dunne Crescent, Dandenong 3175. (03) 794 8433 

NSW TEAC: 814 Elizabeth Street, Waterloo 2017. (02) 319 2744. 
AUDIOACCESS: 17 Memorial Avenue, Ingleburn 2065. (02) 605 6196. 

OLD- TEAC: 4 Sneyd Street. Bowen Hills 4086. (07) 854 1465. 
SOUNDJAYS: 147 Robertsons Street, Fortitude Valley 4106 (07) 854 1441. 

TAS. GEORGE HARVEY ELECTRICS: 76 York Street, Launceston 7250. (003) 316 533. 
GEORGE HARVEY ELECTRICS: 162-164 Argyle Street, Hobart 7000. (0021 342 233. 

WA: DAWSON WHEATLEY: 4 Braceby Close, Willetton 6155. (091 457 9350. 
SAMPSON AGENCIES: Suite 1, 60 Coghlan Road, Subiaco 6008.109) 382 3370. 

SA: NEIL MULLER PTY LTD: 74 Mary Street, Unley 5061. (08) 272 8011. 


