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SIEMENS

SIPMOS saves grams,
Joules and bucks

Siemens new power
transistors are a boon
for designers.

By using SIPMOS® 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:

O P channel and N channel.

O Small signal transistors including
surface mount types.

O FRED FETS with fast recovery
reverse diode.

O SMART FETS.

And other superior SIPMOS

components are currently being

developed by Siemens higher

technology.

For more information, contact your

nearest Siemens office.

Siemens. A higher technology

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: ECQ Electronics (07) 376 5677
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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.

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

Reliable Fluke-quality 3%- or 4%-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 80208 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
SRS wcs 1t ts wumeres ) IN DIGITAL MULTIMETERS.

[FLUKE]

ELMEASCO

Instrumenits Pty. Lud.

Talk to your local Elmeasco distnbutor about Fluke

¢ AC.T. John Pope Electncal (062) 80 6576 » J Blackwood & Sons (062) 80 5235 « George Brown (062) 80 4355

* NS W, Ames Agency 699 4524 « J Blackwood & Sons » George Brown 519 5855 Newcastle 69 6399 « Bryan Catt 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 « Obiat Pty Ltd 698 4776 « Petro-Ject 550 1388 « David Red 267 1385 « Selectroparts 708 3244
* Geotf Wood 427 1676

* N.TERRITORY J Blackwood & Son (089) 84 4255, 52 1788 « Thew & McCann (089) 84 4999

. Auslec (07) 854 1661 « Petro-Ject (075) 91 4199 « St Lucia Electronics 52 7466 « Cliff Electronics 341 4655

« LE.Boughen 369 1277 « Fred Hoe & Sons 277 4311 « The Electronics Shop (075) 32 3632 « Thompson Instruments (Cairns) (070)51 2404

* SAUSTRALIA Protronics 212 3111 « Trio Electnx 212 6235 « Industnal Pyrometers 352 3688 o J Blackwood & Sons 46 0391

* Petro-Ject 363 1353

o JASMANIA George Harvey (003) 31 6533 (002) 34 2233

* YICTORIA Radio Parts 329 7888 « George Brown Electronics Group 878 8111 « G.B Telespares 328 4301 « AWM Electncal Wholesalers
¢ Petro-Ject 4199377 » J Blackwood & Sons 542 4321 « R.K.B. Agency 29 7336 « Sirs Sales (052) 78 1251 « Mektronics Co 690 4593

» Truscott Electronics 723 3094

. Atkuins Cartyle 481 1233 « Dobbie Instruments 276 8888 « Protronics 362 1044
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level of protection against
violent crime we have not
enjoyed since the growth of

/

large cities.

J

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. |t
may even have enhanced the public perception of the opposition,
but it did nothing to ecnhance the debate concerning  the
technological problems that underpinuned 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 cffort 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 basc 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 are starting to scep through to the wider community.

As a contribution to this debate, 1 offer three thoughts. One is
that data communications is here to stay. The mmpact 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 @ time when the cost of transfering data will be
insignificant next to the other costs associated with setting up an
information network.

There are a couple of engines driving this along. Once 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 burcauracies.

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
carning capacity for every individual in the country. It could also
offer us a level of protection against violent crime we have not
cnjoyed since the growth of large cities.
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Ideal

Gifts

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 circunt blocks with a mimmum of trial
and error, but without resorting to any advanced mathemat-
ics. Hints on designing circuit blocks 1o meet your special
requirements where no “stock” design i1s available are also

provided. 128 pages $9.00
ELECTRONIC MUSIC PROJECTS
R. A. Penfold BP0074

Provides the constructor with a number of practical crrcuits
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 1s divided into four chaplers as foliows:

Chapter 1, Guitar Effects Unils; Chapter 2, General Effects
Units; Chapter 3, Sound General Projects: Chapter 4, Ac-

cessories. 112 pages $9.50
ELECTRONIC SECURITY DEVICES
R. A. Penfold BP0056

Many people associate the term “secunty device” with only
burglar alarms of various types. but in fact. any piece of
equipment which bhelps to protect people and property
against any form of danger could be termed a secunty
device”
Therefore this book. besides including both simple and
more sophisticated burglar alarm circuits using hight. infra-
red and ultrasonics. also includes many other types of cir-
cuits as well, such as gas and smoke detectors. fiood
alarms. doorphone and baby alarms, etc

112 pages $9.50

AN INTRODUCTION TO Z80 MACHINE CODE
R.A.&J. W.Penfold BP0152
Takes the reader through the basics of microprocessors
and machine code programming with no previous knowl-
edge of these being assumed The microprocessor deall
with 1s the Z80 which 1s used In many popular home com-
puters and simple programming examples are given lor
280-based machines including the Sinclair ZX-81 and Spec-
trum. Memotech and the Amstrad CPC 464 Also apphicable

1o the Amstrad CPC 664 and 6128 174 pages  $10.00
COIL DESIGN AND CONSTRUCTION MANUAL
B. B. Babani BP0160

A compiele book for the home constructor on how to
make " RF. IF, audio and power coils. chokes and trans-
formers Practically every possible type 1s discussed and
calculations necessary are given and explained in detai Ail
mathematical data 1s simplified for use by everyone

96 pages $9.50

END OF LINE
Priced to Clear
LIMITED STOCK

A TV-DXERS HANDBOOK
R.Bunney

Completely revised and updated by Roger Bunney who 1s
probably one of the leading authonties in this country on
the subject Includes many units and devices which have
been designed and used by active enthusiasts and often
considerable ingenulty and thought have gone into the
development of such units to overcome indwidual prob-
lems

A practical and authortative reference to this unusuat
aspect of electronics  (Large Formar) — $18-60 $14.00

USING YOUR AMSTRAD CPC DISC DRIVES
J. W.Penfold BP0 189
Covers such things as tracks seclors and formatting
AMDOS and CP M operating systems inciuding rules and
regulations fiing from BASIC. file cupying and transfer.
program development inciuding MERGE and CHAIN
MERGE CP M turnkey discs etc

$1+00 $9.00

96 pages

25 SIMPLE AMATEUR BAND AERIALS
E. M. Noll BP0125
This concise book descnbes how to build 25 amateur
band aenals that are simple and inexpensive to construct
and perform well The designs start with the simple dipole
and proceed 1o beam triangle and even a mini-rhombic
made from four TV masts and about 400 leet of wire
You will find a complete set of dimension tables that will
help you spot an aenat on a particutar frequency Dimen
sions are given lor vanous slyle aenals and other data
needed for spacing and cutling phasing lengths Aiso in-
cluded are dmensions for the the new WARC bands

80 pages -$630 §5.00

BP0176

HOW TO GET YOUR ELECTRONIC PROJECTS
WORKING

R. A. Penfold BPO110
The am 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-ccuits, broken P C B tracks, etc The con-
struction and use of a Instate continuity tester, to help in the
above, 15 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. capactors. op amps, diodes.
transistors, SCRs. unyunctions, 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-inding 96 pages $8.50

BABANI

BOOKS
Best Sellers

A Z-80 WORKSHOP MANUAL

E. A. Parr BPO112
This book 1s 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 2-80 based computer

192 pages $12.00
ELECTRONIC CIRCUITS FOR THE COMPUTER
CONTROL OF ROBOTS
R. A. Penfold BP0179

Provides information and circuts on computer control of
electric motors (including stepper types). plus a range of
useful sensors ncluding wisible 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 fe went on before without it The 555 timer is
such a device Included in this book are basic and general
arcuits. motorcar and model railway circuits. alarms and
noise-makers as well as a secton on the 566. 568 and 569
timers

$9.50

176 pages

HOW TO DESIGN AND MAKE YOUR OWN P.C.B.s
R. A. Penfold BPO121
Chapter 1 deals with the simpie methods of copying printed
crcuit board designs from magazines and books and
covers all aspects ol simple P C B consltruction as compre-
hensively as possible Chapter 2 covers photographic meth-
ods of producing pcbs and Chapter 3 deals with most
aspects of designing your own printed circuit board layouts
$6.50
80 pages

ELECTRONICS BOOKS
ORDER COUPON

For airmail outside Austraha
add $5 00 to these charges

(If insutticient space enclose separaste list)

BOOK TITLE BOOK NUMBER  QTY PRICE

=
]

Total Price of BOOKkS .......... S
Plus post & handling ...... S _2-7_ 3

(flat rate up to 10 books)
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| Federal Publishing
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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 tecth. 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 arc 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 pcople.

Access is important for two reasons. One is the immenscly
practical rcason that it helps if the information on datc 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 powcerlessness that
one must feel confronted with an ominpotent bureaucracy.

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

place. — Jon Fairall

| NEWSDIGEST |
Fairlight Looks To The Future

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

as a parnership 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
sefting up ETl 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
1025 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-

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

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 if's a
prototype. "Motorola warned
us about some of them, and
we are discovering others.”
Overaill, 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 fiexibil-
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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Representation of the range of high quality Melcher power supplies

THE STANDARD
RANGE FOR A
THOUSAND
APPLICATIONS

ur range of switching power supplies is enor-

mous. Itis 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 S0W; 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.

READER INFO No. 3

Laser Futures

The laser industry will soon
be transformed by speciali-
sation, mergers, acquisitions,
and bankrupftcies, according
to a new 188-page research
report from the US-based re-

search company Intema-
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 aftention 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
aftempt 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 Iasers 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.




Satellite Radiopaging Trials

Britisn Telecom Intemational
(BT), 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
transmifted via BTI's satellite
earth station at Goonnhiily
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 sheif.

Falling Behind
In France

The French govemment 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 govemment, is that the
large state supported re-
search bodies cream off the
best scientists and then show
litle interest in tuming out
marketable products. Chirac
has ordered that this barrier
between public and private
industry must be broken
down. He has set up a "New
Materiais” 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
Newcastie-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 govermment 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 eQuality 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 vou can turn your
existing IBM PCXT AT or compatible, into a high
performance, |0MHz, 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:

Bl Add-in board for vour IBM or compatible XT or AT
svsten, with either 2 Mbyte or 4 Mbwte of on-hoard
memory (add $1500 for 4 Mbate kit).

B System V.2 UNIX operating svstem.

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

B TFD and bsd utility programs.
B UNIX System V2 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:

Technologies

VIC 205 Middleborough Road. QLD 62 Doggett Street. Fortitude Valley,
Box Hill. 3128 Phone: (03) 8900970  4006. Phone: (07) 854 1911

Fax. (03) 8990819 SA 108 Gilbent Street, Adelaide, 5000.
NSW {'mit 3. 12 Victona St. Phone (08) 211 8499 Fax: (08) 2117292

Lidcombe. 2141
m A member of the
['J JAMES MARDIE INDUS TRIES GROUP

Phone (02) 646 5255
Fax. (02) 6165728
MkAdd 7208
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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 Zeaq-
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

In Search Of Humphrey

Bob Harrington of the US

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

iregularity 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 1,
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
Qago 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 110, 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 visibie 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.

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:

e Digital Signal Processing
® Local Area Networks
e Parallel Processing
To ensure these young re-

Technology Award Scheme

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 technoiogy 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 par of the
company’s initiatives in the
field of technology transfer.

Tl recently sponsored Mac-
quarie University’'s summer
school on Atdificial 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 ailso 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 (CO?) 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 CO? laser pulse is fo-
cused onto a solid carbon
disc as a ~ 200 x 400 um 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" Wiem?. 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

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 stili ongoing, a
new idea which will use mul-
tiphoton processes to gener-
ate X-ray lasing action at
much shorter wavelengths

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

avalanche to the lower
leveis 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

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

Scientists envision a muiti-
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 Qs

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
pafterns onto  semiconduc-
tors, allowing even greater
miniaturization for a myriad
of electronic devices rang-
ing from satellite components
to television sefs.

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,

‘substantial

X-ray lasers would allow a
improvement in

| the ability to analyze the

| search

structure of crystatline solids
and surfaces. Advances in
the use of spectroscopy for
chemical analysis would
qiso 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-
and development
infto 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
Queensiand. 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 fo use, less threatening
and more intuitive. There
have been a number of
attempts in this region. The
mouse, touch tabiets, 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 labe! displayed
on the LCD keys to a
sequence of keystrokes
within the programme. So, for
instance, when the machine
powers up, one could

. Ili.;l
A A
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Key Corps new keymaster pc keyboard

arrange things so that the
application programmes are
listed on the keys. Hiting 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

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.

in many industrial situations '
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Aussat K3

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 {aunch sig-
nalled that the Westemn 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

OCTOBER

Industrial Vision by Computer is the name
given to a seminar organised by the French-
Singapore Institute. 1t will take place over
October 26-30 in Singapore The seminar is
designed to examine most factors coneern-
ing Factory automation. For more informa-
tion contact the French Singapore Institute.
12 Science Centre Road. Jurong. Singapore
2260. tel 56-1140.

NOVEMBER

Intofex 87, the computer and communica-
tons exhibition for government. will be
held in Canberra on November 3-3. Phone
Technology Training Corp is hosting a two
day seminar on The New Engincering Man-
ager. in Sydney November 34 at Noah's
Northside  Gardens  and  Melbourne,
November 5-6 at the Hilton International.
The guest speaker will be Dr Hans Tham-
hain. Contact (02) 939-4229.

AD'87 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 Centrepoint in Syd-
ney. For more details ring (02) 669-2411.
‘The International Robot Show is scheduled
from November 7-10 at Svdnev Centre-
point. Sponsored by the Australian Robot
Association the show will display and ex-
plain the many functions of modern robots.
Australian Exhibition Services Pty Lid. 11
loura Plaza. 424 St Kilda Road. Mclbourne.
Vie 3004,

CommuniTech and Computer ‘87 is on in
Kuala Lumpur. November 11-14. Contact
Australian Exhibition Scervices on (03) 267-
4500.

The Gold Coast Amateur Radio and Hob-
bies Festival will be held on November 14 at
the Albert Waterways Complex, Hooker
Boulevardes. Broadbeach. Surfers Para-
dise. For further details phone (075) 38-

2293,

Globecom 87 — Global Communications
Conference will be held in Tokvo Japan,
November 15-18. For more information
contact Mivakawa. Department of Electri-
cal Engincering. Faculty of Enginecring,
University of Fokyo. 7-3-1- Hongo. Bun-
kyo-ku. Tokvo 113, Japan. Phone 81-211.
CxXt 6054,

FinnTec 87. The Helsinki International
Technical Fair will be held in the Helsinki
Fair Centre over November 17-21. For
more information ring the Finnish Fair Cor-
poration. PB 21, 00521 Iclinki. tel (9) 0-
15 091.

The First International Pacific Air and
Space Technology Conference will be held
in Mcelbourne over November 12-17. The
Conference is being sponsored by the North
Amcerican and Australasian Socicties of Au-
tomotive Engincers with the theme “The
Global Challenge in Air and Space™. Please
contact Mrs Jll Atkinson Melbourne. (03)
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was investigated. Subsequent
testing proved it was a sen-
sor maifunction 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 aftitude.

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
Belrose 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 aititude 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 Farreil, 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 cenain 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 Svdney University
from November 30 to December 2. Contact
the Conmuing Education Support Unit,
University of NSW. PO Box . Kensington,
NSW 2033, Tel (03) 697-3175.

The Eighth Auvstralasian Conference on
Coastal and Ocean Engineering is scheduled
for November 300 Tt 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 aficld 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) 6Y7-3175.
DECEMBER

The Australian Urban and Regional Infor-
mation Systems Association will hold its 15th
annual conference. URIS IS0 in Hobart

trom 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: Scerctariat, Conference 1AS
co/o Congressburcau ~Van Neategen™, 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 Sceretariat, Space Commercee 88,2 Ave
de la Gare, PO Box 1220 Ch-1820. Mon-
treux. Telex 453254,

MARCH

The World In Space is the name of the 1988
annual convention of the American Con-
aress of Surveying and Mapping American
Socicty ot Photogrammetry and Remote
Sensing. Contact Jerome ). Lenczowski,
12775 Weber Hill Road. St Louis MO
O3] 27

MAY

An International Aerospace Exhibition is to
be held at the Hanover Air Show from May
512, For more information  contact
Deutsehe  Messe-und  Ausstellungs-AG.
Abt 312 Messegelande, D 3000 Hannover
92, Telex: 922 728.

The Australian Bicentennial International
Congress in Mcchanical Engincering (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,
Meeh 88 Conference. 11 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 55355
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Gannon 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

dofts, 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 yearsthe
software that drives them was
developed in Australia by
STC Cannon. They are de-
signed so that they may be
operated in a number of dif-
ferent modes. For instance,
lefters or digits can be ent-
ered individually from a key-
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Cross Compilers

* Run under MS-DOS, UNIX, and CP/M-86 and produce
code for the 68000, 8086/286, 65816, 8096 and 7280 processors.
Each compiler includes an assembler, linker, librarian,
object code converter and cross reference utility.

HI TECH C Compiler

» Complete production quality compiler

* Smallest, fastest code from any compiler

* High performance C Compiler for the 280, 68000, 65816, and
8085 processors

e Runs on CP/M-80, PC-DOS, MS-DOS, CP/M-86,
CONCURRENT CP/M, ATARI ST and APPLE /f as

* 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

8087

e e A m

HITEGH

The Cutting Eage

Australia’s Finest
C Compiler

0\\0\0\‘00

Order from: HI -TECH SOFTWARE
P.O. Box 103 Alderley 4051

Telephone (07) 366 6971 | !
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board. Altematively, 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.
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ONIC

MAGAZINE

HUSIC SOUND
RECORDING
STAGE LIGHTING

6

THE ALL
AUSTRALIAN
MUSIC MAKERS'
MAGAZINE

6

For: Musicians,

Road Crews,

Recording Engineers,

Lighting People,

Managers, Promoters

and anybody

interested in what

goes into

today’s music-making.
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TWIN
TRUCKERS

Economy

model s29-98

Part No 1937TT7

Deluxe s49 98
L]

model
P/N 1945VWN

TMK TK106

1| DUAL CONE

SPEAKERS
Air suspended 4
inch 30 watts
speakers

*39%

Excellent value
P/N 6513TMK

| CARORER
'E A érecreoncs

1'119"|

FOR THE MAN WHO
WANTS THE BEST YALUE
Full 2 year guarantee

with  automatic re-
placement if it should
faiter. All  wanted

40CH SSB

SUPER
CB TOMCAT

*197°°
Good value 40ch
AM/SSB CB,
Hatadi, Pierce &
Simpson, Super

I N N N N N N N N B
CRAZY FACE AFTER STOCKTAKE

CLEARANCE coutinue: B

The Home of Gardner Electronics

FULL RANGE ; COLT CB’s
HELICAL IWL_}
RODS 998

FROM

| 9
$999 Top value set for
this low price

UPTO ﬂ P/N 1019LPG
$8Q99 GARDNER

59 ELECTRONICS
We carry most types

BOOMER CB

of CB Ants including
the famous Blue

Gardner Electric Ant

with 2 yrs guarantee

features bulk price. Tomcat.
Hefty 14 watts output P/N 12158TC
etc, etc. Built solidly
for Aust tough con- P/N 1980MTS
ditions.
P/N 30000VSE 4.
300EQB HOME BASE
GRAPHIC ANTENNAS
‘5498
3 ELEMENT
BEAMS
19g

$100 OFF AT

"199™

one of the best
graphics around.

Excess stock to
clear.

P/N 5316CLA

P/N 1982EBA

ARLEC

. CB
H/ Duty

POWER SUPPLIES

3.5 Amp

metal S6998

case

P/N 1558APS

TOP QUALITY | J

sI 29"8

40CH SSB

m Vb l_]
2222 f’ @ Best quality
Host of features. @ Built tough for
Australian
pEeXr(;(e)?r::(;:?:le conditions
@ Full 2 year G/tee.
532 998 P/N 1000BOO
Not the cheapest DIG|TAL
but top quality. RADI0/CASSETTES
P/N 4815ATW

P/No 1235PRE

UNIDEN
% og
L 'SPEAKERS

Suitable for all
types boats

130%,

I 29 FANCY BOX TYPES
Also the better P/N 5901TSS
value Sea Simba| CAR RADIO

with the extra
features is also
available at just
$10.00 extra.
P/N 1407GES

AERIALS

5399

P/N 7601CLA

// $8998

ECONOMY AM/FM

FERRIS

Radio/Cassettes

Sound Barrier
with FREE
speakers

@@

RADIO/ CASSHTES

cr= ]

THE LOT I

Top price for
reasonable quality
unit and speakers

P/N 3003SST

RADIO/CASSETTE

$4998

THAT'S RIGHT
$49.98

For an AM/FM
Rodio/Cassette
Player.
Cheapest in Aust.
P/N 3015WTO

AM/FM PUSH
BUTTON

CAR RADIOS

S0
54998

For those who do
not need a cassette

P/N 4952 PBR

GARDNER
ELECTRONICS
Proud to be
Australian

o W.A. Phone 451-9511 For Details

e S.A. Phone 277-6604 For Details
VIC. Phone 312-2311 For Details

Very soon also in QUEENSLAND
READER INFO No. 20
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EBRANCHES ACROSS AUSTRALIA

—

MAIL OROERS
WELCOME

No. 1in Car Sound and CB in Aussiel

Gardner Electronics. and is part of the
Corp, a tully owned Australian company,

Bankcard, Visa, Lay-by all welcome.

All mail orders welcome $6.50 any size
order anywhere in Aussie. Mall Order
Dept, 1389 Albany Hwy, Cannington,

WA (09)4519511. BANKCARD,

VISA. All specials apply for
| WELLUME | one week only. Crazy Face

Charlies is the nome of

Gardner,

drawings not exact in every detall.
WE WANT YOUR BUSINESS.

CUT OUT AND KEEP




\ New transmissions

from Europe, America, Oceania,
il | 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 wused, one at
2000UTC on 5980 and
6100 kHz for a 30 minute pro-
gamme and another at
2215UT1C  on 6100 and
7240 kHz . During the initial
tests these broadcasts were
heard one hour earlier as
Yugoslavia was on summer
time. Reception repors 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
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Intemational, 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,
US.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 RFl in Paris, indi-
cated that a second relay
base is under consideration.
The second base will be on
the Reunion Isiands 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 buit 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-
em Africa.

Radio France Intemational
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, 110 and
1600UTC  whilst a bi-lingual
disc jockey type programme
is broadcast from 0300-
0500UTC for listeners in North
America with announcement
in both English and French.

The programme "Paris Call-
ing Africa” 1600-1700UTC is to
undergo change with the first
haif hour being news of an
intemational  nature, and
news from France; and the
second half is to be news
about Africa and features.
The programme at 1100UTC 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 conceming 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
Intemational 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, 9755kHz. 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 6930kHz replac-
ing 6910kHz 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 1000UTC with an-
nouncements in English as
well as local languages.
NEPAL: Kathmandu provides
good reception on 3230 kHz
with English news at 1415U1C.
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 at1715U1C.
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-
0700UTC. This is a repeat of
the earlier broadcast 0300-
0400UTC 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.




ARE YOU AN AMATEUR? Qo 0‘29
%,

The Wireless Institute of Australia can

assist you to become a member of a o
world-wide fraternity, active in 0
Australia for 75 years. The WIA 0
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 letter box monthly free of charge————
* Buying technical books through : G :
State Divisions at subsidised prices Thg journal contains [nformatlvg
* Bureaus to receive and forward QSL articles on Construction, Try This,
cards at reasonable rates Technical Data and Articles, Wanted to
* Meeting new friends with a mutual Sell, Buy, Swap or Exchange
interest at organised meetings and Advertisements (free to members),
conventions Computer Programs, articles of general
* Classes, either correspondence or and historic interest, plus reguiar
personal attendance columnists on HF, VHF and UHF
* General advice on matters Developments, News and Events,
concerning the hobby you enjoy Awards to win and Contests to enter —
* The official journal of 64 pages, just to mention a few of the subjects

plastic wrapped delivered to your 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 SCUTH, VIC. 3162

\ Registered Address: 3/105 Hawthorn Road, Caulfield North, Vic. SEANRTNR n/
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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 wuse 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 P{14
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.

VIDEOTAX
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 $US$35,000 for
three years' unlimited use
and includes one year of un-
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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
ASCIl, 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 software
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 parnership
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-
temational 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 par-
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,
Netheriands' 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 sefting up
the system. The Minitels were
bought from La Radiotech-

nique 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
infroduced 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-

through  Philips



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 $U$1.49 billion
industry by 1990, up from
$US29.7 miillion 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”,
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 hospitais
computers to over 1000 doc-
tor's offices and clinics. The

cur- | ) -
| word processing facilities to

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

(In 1984, Telelogic pre-
sented a demonstration Pre-
stel terminal for $US100 —
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

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 identity 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 simuita-
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 (EcA), is marketing its
telebanking service to its 70
ATM Network member finan-
cial institutions. The telebank-
ing software was licensed by
Metrotelier from another EoA
subsidiary Macrotel

| which provides frame creq-

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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TELESCOPE EARTH

Brian Dance gives a survey of the latest in telescope technology.

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 svstem currently in regu-
lar operation is at the Nattonal Radio As-
tronomy  Observatory (NRAQ),  USA.
This enormous Very Large Arrav (VILA)
at NRAO is operated by Assoctated Uni-
versities Inc and is located in the plains of
Sun Augustin near Socorro. New Mevico.
It consists of 27 huge mobile dish acrials
cach 25 m in diameter and weighing over
200 tons.
A new Very Long Base Line Array
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(VLBA) currently under construction in
the USA will provide a far larger base line
than the VLA, The installation of the first
of ten identical 25 m antennas tor the
VLBA was completed carly in 1987 at Pic
Town, New Mexico. while o second an-
tenna is being constructed at Kitt Peuak,
Arizona. Antennas will also be built at
Hawaii and in the US Virgin Islands to
provide a base line of maximum length
about 8000 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 alrcady 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, drv  weather
conditions are 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. Thev are also near
to the VLA in Socorro where the VILBA
control centre will be located to facilitate
interchanges of VILA and VLBA person-



nel. 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
cquipment 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 Europeian 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
achicve 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
operatc at wavelengths about 200,000
times greater than this (typically in the
10 cm region). For the same resolution as
a 5m diamecter optical telescope, the
diameter of a radio telescope would there-
forc 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 acrials can be located at widely scpa-
rated locations and linked together.

The 8000 km base line of the VLBA
will provide an angular rcolution of about
0.2 milliarc-secconds. 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 antcnna. This resolution is com-
parable to that nceded to read a newspa-
per at a distance of about 4000 km.

This amazing resolution is obtained by
using two or morc radio antennas as an in-
tefermoeter, the signals from them being
combined in a computer. Difference in the
path lengths of the waves rcaching the
telescopes lead to complex interference
patterns; these can be analysed by com-
puter to find the position of cach 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 becen 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 cach 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
carly 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 arc fully spread out; this is compara-
blc 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 91 cm
610 MHz 49cm
1.5 Ghz 20cm
2.3 GHz 13¢cm
5.0 Ghz 6cm
8.6 GHz 3.5¢cm
15 GHz 2cm
23 GHz 1.3¢cm
43 Ghz 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 GHz may be added to the
VLBA system later, partly because the
shorter wavelength would raise the resolu-
tion to 0.1 milliarc-sccond.

Low noisc 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 ecmployed 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 spced tape
recorders capable of storing 128 Mb of
data per sccond continuously, and even
higher data rates for limited times. The
It km of tape thus produced cach day
from cach of the ten stations will be sent
to the VLBA data processing centre. At
this centre computers able to perform 10'2
opcrations per sccond will transform the
data into very detailed images of the radio
sky.

The data processing centre will be able
to usc information from up to 20 tape re-
play systems. It will therefore be casy 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
cvolution 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 cmitted by molecules within our dust
clouds from which new stars are being
formed. Similarly it will detect the radio
cmissions 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 mcasure 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
cnergy sources of distant radio galaxics
and of quasars (quasi-stellar objects).
Much data on quasars has alrecady been
obtained by the usc of the VLA and other
radio tclescopes, but the much higher
resolution which will be offered by the
VLBA is required to study the cnergetic
cores of quasars in detail where violent ex-
plosions are taking place. Here again the
ability of the VLBA to sce through dust
clouds will be invaluabie.

It is not surprising that the applications
of the VLBA are not confined to astron-
omy. The mcasurement of the precise as-
tronomical positions of very distant gal-
axies and quasars will ¢cnable them to be
used as fixed reference points so that the
relative positions of cach 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
carth’s crust. The accurate data on the an-
tenna positions will also cnable small
changes in the rate of rotation of the carth
to be observed and information will be ob-
tained on the wobbling of the carth on its
axis.

Australian Telescope

The Australia radio telescope array will
offer a uniquc observational facility for
the southern hemisphere when it is com-
pleted in 1988, since it will be able to re-
ccive 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, cach 22 m in
diameter, which will be positioned along a
6 km line at Culgoora (ncar Narrabri),
NSW. As in the case of the VLA, these
antennas arc being built on rail tracks to
cnable them to be moved into various

(3

This resolution is
comparable to that needed
to read a newspaper at a

distance of about
4000 km.

J o

positions to produce differcnt base lines.

A similar 22 m diameter seventh tele-
scope is under construction 115 km to the
south at the Siding Spring Observatory
ncar Coonabarabran. The much larger ex-
isting 64 m diamcter telescope at Parkes is
to be included in the array so as to in-
creasc the base line to 320 km. The total
cost has been estimated at nearly US$30
million.

Frequency Wavelength
1.5 GHz 20cm
2.3 GHz 13¢cm
5.0 GHz 6cm
8.5 GHz 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 scven 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-planctary 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 arca could be
included in the Australian telescope when
a longer basc line of some 1400 km is re-
quircd. The use of this telescope should
improve the resolution to about 4 milliarc-
scconds.

International Collaboration
As is the case with all extremely high cost
scientific projects, the future for extremely
high resolution radio astronomy lics in an
international collaboration. As the Austra-
lia telescope, the EVN and the VLBA will
opcratc  at many similar  wavelengths,
there is the opportunity to combine these
nctworks not only to achieve basc lines
about cqual to the diameter of the carth,
also to provide wide directional coverage.

Some inter-continental collaboration has
alrcady taken place. Perhaps the 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 4.9m antcnnas on onc of
NASA's Tracking and Data Rclay Satel-
lites (TDRS) in orbit around the carth.
Basc lines of nearly 17,800 km (about 1.4
times the diameter of the carth) were
reached in 2.3 GHz studics of the radio
cmissions 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 scnsitivity for good
signal to noise ratios from extremely weak
radio signals. It scems probable that such
antennas in space would be on carth orbit-
ing vehicles whose position can be accu-
rately determined.

NASA and the European Space Agency
arc currently considering proposals for or-
biting antennas which would provide reso-
lutions of 75 microarc-scconds or better.
Frequencices of up to 23 GHz could be em-
ployed. but at least five ycars would al-
most certainly pass after the approval of
such a svstem before it could come into
operation. Basc lines up to about twice
the diamcter of the carth should be
achieved. ®
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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 tKat 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.
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probes

i1

5502-20MHz

5502 — Unbeatable value in a
20MHz CRO

20MHz dual trace

1mV 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.

%¥00000000000°0

Parameters Pty. Ltd.

SYDNEY:

Centrecourt, 25-27 Paul Street North, North Ryde 2113,
Tel: (02) 888 8777

Fax: (02) 887 1283

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

Fax: (03) 579 0622

106 Howe Street, Osbome Park 6017.
Tel: (09) 242 2000
Fax: (09) 242 2150
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10MHz TURBO PLUS
MOTHERBOARD

This 10MHz, 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

T

POWER ...
PO‘&)E R 000

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

L TaN DALKN

® For suitable drive see below
$145 £ opPY DISK XT Style Case with
CONTROLLER Hinged Lid
Controls up to 4 DS/DD
éEAbER T T SEUs el J Perfect for building
@ - our own PC.
150W SWITCHING $65  reaoer ivo no. 55 | 3
POWER SUPPLY PEGA EGA card — $95 ;
S;C\J/s in fe?facement for IBM PC’s puny unmatched resolution READER INFO No. 58
supply. I
& Boosts PC to PC/XT specs. Essential to sGlstt Eaggwiasrt:ndards with thes superb short 5IV'II§I|¥IRORY Card
:’ ?)B:(a rig lﬁ@;\%gtfﬁ_esr\?gﬁnicig\;%& W Supports Monochrome, Hercules, CGA, am Lard —
= 12\/2 A ’ ’ ’ EGA and Plantronics modes. Fully Auto Short Slot
a Al Cab|é5 to disk switchable. ® 512K RAM installed Ry Lo g0 %en
drives, mother- ((. () . B Supports 132 columns in Symphaony, (41256 chips)
board etc. = Lotus and WordPerfect ® DIP switches to start address 9195
w == & Automatic monitor
$148 ( @g detection 640K Ram Card —
~ ¢ m 256K of video memory Short Slot
* standard i
= Flicker free scrolling ® 640K memory installed
READER INFO No 53 $495 : Blsgr sg.eﬁtable from 6(;1(5( to 640K
AUSTRALIA’S BEST READER INFO No. 56 -  READER RO No 55 5225
SPEEDUP CARD DISK DRIVES Colour Graphics/Mono
Speed up your PC over 7 times with our 40 Track Mitsubishi —Short Slot

superb new speed-up card.
® 80286 CPU plus 8088 for complete
software compatibility

& Clock rate 6/8MHz (selectable)
®RAM on-board for disk cache
& DMA support

® Socket for 80287 co-processor

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

$595  20MB NEC Hard Disk.
Very fast and super reliable.
Best price in town. 695
e Complete with controller. 895

READER INFO No. 54

READER INFO No. 57

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




Colour Graphics
Video Card

® Suits RGB and composite colour

monitors

m 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. 62
T EE e

NEW PC/XT

_ ® Full buffering eliminates need

Parallel Printer Card
® Standard TTL level m 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 e
READER INFQO No. 74
Serial RS-232 Card

® Independent receive clock input
® 2nd serial port option

$55

for precise synchronisation

PRODUCTS

the power you're searching for!

2.5MB Multifunction
card for PC/AT READER INFO No. 6

Gve your AT a big boost with this superb
3 quality, low cost expansion card.

® One RS232C serial port

® One parallel printer port

& Memory expansion to 2.5MB (0K fitted)

® Fully PC/AT compatible

$495.00 READER INFO No. 67

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 1/0 Card

® Floppy disk adaptor, 2 drives DS/DD
® 1 serial port, 1 parallel port,
1 joystick port m Clock/calendar
with battery backup

$17

—_—  READER INFO No. 71
/O Plus Card

& Clock calendar with battery backup
m 1 serial port, 1 parallel port,
1 joystick port

$136

READER INFO No. 72

180W AT Power Supply

Suits all IBM PC/AT
compatibles.

® User selectable
115/230V AC input
M Outputs: +5V/T7A,
—SV/0.5A, +12V/7A,
—12V/0.5A

Overload protection
® Short circuit
protection

$170.00

® 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

L~ T RS SIRENRIS NS T:
B lx‘ 7 ']”:‘77.]1'7,:1" u% .
:'J.J Iy "'d‘_d_' |

The finest keyboard on the market.

® Suits both IBM PC/XT and AT (switchable)
® Full 101 keys with separate cursor and
numeric pad

m Superb key action

® Lights for caps, num and scroll lock

$195.00 RcADER INFO No. 65

10MHz
Baby AT
Motherboard

Ultra high
performance PC/AT
motherboard
outperforms all the
others. Drop it into
your existing PC/XT!
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 /0
® 8 expansions slots (6 full AT standard)

® On-board battery backup, real time clock
® Phoenix ROM BIOS

$99§ . READER INFO No. 68

Baby AT Case
$135.00

|

Suits “Baby AT" motherboard or 10MHz
PC/XT motherboard.

® Hinged cover for easy access

& Keyswitch, reset/turbo buttons, indicators

READER INFO No. 69

SUPER SPECIALS
V20 chips ... $29.00
Vv30chips ... ... ... .. $49.00
NEC Multisync monitor ... $1350.00
TTL Amber Monitor ... .. .. $299.00
TTL Green Monitor .. ... .. $289.00
256K RAM chips ........... $7.00

“READER INFO No. 73

Electronic Solutions

PO Box 426 Gladesville 2111

Phone (02) 427 4422.

We accept Bankcard, Mastercard and

VISA. Mail order our speaalty All prices

include sales tax.

m All products carry a 14 day money
back guarantee

8 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 firstitem, then $2.50

for each extra item. IO




THE

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 Fairali




he personal computer can casily be

scen 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 carly com-
puter pioncers also contained the sceds of
their downfall. As the punters flocked to
the stores to buy pes, it was inevitable that
sooner or later, somcone would demand
to know what it was all for. And because
the cntire industry was being managed and
run by technobrats, its not surprising there

Were no answcers.
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There were two incompatible trends at
work. On the one hand, the computer
makers were holding up visions of the fu-
turc splendid: the paperless office and au-
tomated home, text and data transfer on
an unimaginable scale, increases in cffi-
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 uscrs of different types of computer
being able to talk to onc another.

Communication Anarchists

Anarchists are not good at communications,
and the carly 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 II. Atari launched somcthing with
more speed and better graphics. Commodore
beat them both with an unbelicvably low
price. Then some total nonentity launched
another product with twice the memory and
half the price. Mcanwhile, Apple was back
at the drawing board trying to obsolcte 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, sc-
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
elsc. 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 cf-
fect of the giant corporation. Worried letters
appeared in the press about end of the world
as we know it. Would IBM soon own cvery-
thing?

That may well have been IBMs game plan,

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

Panning and zooming in 0.1 of a second

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 boundarics of the feasi-
ble.

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

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.

A comparison of two frames, one using a conventional CGA and the other an X!
Graphic Board.

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 cxactly 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

It’s 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 clses, provided only that they
arc 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
mcans that any bit of software will run on
any computer. In the busincess 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. IU's called having your cake and cating
it.

[t 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
PIF3-34  3AMPS 2STAGE -ELC
PIF3-6A  6AMPS 2STAGE -ELC
PIF3-10A 10AMPS 2STAGE -ELC

Engineered and manufactured in
Australia for Australian conditions.

80-86 Douglas Pde., Williamstown, Vic. 3016. Tel: (03) 397 1033. Tix: 37477.
N.S.W.: Bryan Catt Industries P/L. Tel: (02) 526 2222.
QLD: Colourview Wholesale, Tel: (07) 2753188. S.A.: FR. Mayfield P.L. Tel: (08) 212 3161.
W.A.: Geo. Moss P/L. 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-
formance 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-
sors, 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 amownt of computing power on his
desk. Courtesy Scientific  Devices (03)
579 3622.

>
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A comprehensive range of Japanese transistors and IC's to suit TRADE AND WHOLESALE RETAIL ENQUIRIES
television, VCR and audio products. ENQUIRIES Wagner Electronics.

Brands stocked include SANYO, HITACHI!, TOSHIBA. NEC, Phone or send your business details to 305 Liverpool Rd. WAGNER
MATSUSHITA, SANKEN RHOM, etc. WES Components. Ashfield 2131

We are catering for the repair industry. P.O. Box 451. PH: 798 9233

Phone for a comprehensive stock list Ashfield 2131

PH: 797 9866 FAX: 799 7051
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of the machine on board. There were also a
couple of cexpansion 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 clectronics
companies to realise that these slots could be
used to re-configure the basic pe in almost
any way required. If the inbuilt graphics are
not up to scratch. rebuild the graphics cir-
cuitry. Don’t like the /O facilities? Rebuild
them. And so it gocs.

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 purposc.

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 pe to be configured to almost any com-
munications  strategy onc might care to
adopt.

All these applications make the pc more
attractive for a particular job. In the extreme
the pe 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 pe 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 sct 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 nceds of particular software
packages.

The picture shows a highly integrated mulii-
funciion 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

\\\\ll/,/
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Available — exstock.

APPOINTED DISTRIBUTORS:

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.

FREE SPECIFICATIONS AND DATA FROM:
CRUSADER ELECTRONIC COMPONENTS PTY. LTD.

81 PRINCES HWY, ST PETERS, NSW 2044 Phone 5195030 516 3855 5196685 Telex 23993 or 123993

“MINIATURE SOLID
S TANTALUM CAPACITORS”

PLASTIC ENCAPSULATION

LEAD WIRE

SYDNEY GEORGE BROWN & CO PTY. LTD. PHONE 5195855 GEOFF WOOD ELECTRONICS PTY. LTD. PHONE 8106845
WOLLONGONG MACELEC PTY. LTD. PHONE 29 1455 CANBERRA GEORGE BROWN & CO PTY. LTD. PHONE 804355
NEWCASTLE NOVOCASTRIAN ELECTRONIC SUPPLIES PHONE 616055 MELBOURNE R.PG. AGENCIES PTY. LTD. PHONE
4395834 JESEC COMPONENTS PTY. LTD. PHONE 598 2333 GEORGE BROWN & CO PTY. LTD. PHONE 4193355 BRISBANE L. E.
BOUGHEN & CO PHONE 369 1277 COLOURVIEW WHOLESALE PTY. LTD. PHONE 2753188 ST LUCIA ELECTRONICS PHONE
527466 ADELAIDE PROTRONICS PTY. LTD. PHONE 2123111 D.C. ELECTRONICS PTY. LTD. PHONE 233 6946 PERTH SIMON
HOLMAN & CO PHONE 3814155 PROTRONICS PTY. LTD. PHONE 362 1044
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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 10 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.

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 aiso 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 1/0 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

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.

lurn your hobby into a
profitable career,;
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 Vick 2003
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90% of our graduates get their first jobs in this exciting,
expanding industry.

Don'’t delay, contact Control Data now.
Sydney 4381300, Melbourne 268 9666.

@GD CONTROL DATA INSTITUTE
A computer career starts here.
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COMMUNICATIONS

A second area where add-on boards
have proiliferated 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 1/0 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 wiil
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.

Computer Networks distribute cards that allow up to 50 users to join together in a local area network.

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 Starlan
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 stili 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 1BM
mamnframes. Indeed. today 1BM statfers use
the words PC and workstation interchange-
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ably. and its clear that big blue sces the fu-
ture in terms of commumications rather than
stand alone computers.

Most industry pundits say that 1BMs strat-
cgy 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. but software
retated. There is. i fact. no need for a new
pe. There is need for more powerful memo-
ry. and there is need for software that will
utitize it better. But abandon the standard?

Never. Y
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THE

IREECON

SHOW

here was a call from IREECON (the
Tlnstitutc of Radio and Electronic En-

gincers  Convention) in Sydney in
Scptember 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 weck long convention,
IREECON lived up to its reputation as a
sounding board for the clectronics indus-
try. There were some noticeable abscnces
from the linc-up of companies. with scv-
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.

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 microclectron-
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
mecasure 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
companics were present, so perhaps that
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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 Wella, 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-

Yy

The various operations
of the Weller PPS Pick-
Place-Solder System.
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TECHNOLOGY
QUALITY Y
COMPONENTS

l Largest semi-conductor electronics
manufacturer in the world today.

TEXAS
lNSTRUMENTS

Largest semi-conductor electronics
manufacturer in the USA.

'E EuroDip

A Member of the Hasler Group

Swiss precision, high quality pin grid
array and D.I.L. sockets.

L7 LINCAR

One of the world’s foremost companies '
in linear technology development.

JAV/X¢ '

Europe’s foremost ceramic and
tantalum capacitor manufacturer.
(multilayer, monolithic, radial, axial,
dip guard)

For the reliable supply of high quality
technologically advanced components

please contact:

ACD [TEONICS | s —_

(wholly owned subsidiaries of University Raton Ltd.)

4-27 Lexton Rd. Box Hill Vic. 3128 Ph: 898 9458, Fax: 899 0373
106 Belmaore Rd. Riverwood NSW 2210 Ph: 534 6200, Fax: 534 4910 3 |
55 Noreen St. Chapel Hill QUD 4069 Ph: 878 1488, Fax: 878 1490 3
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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 satcllite 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 onc of thc 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 docs all its
equilization and mixing digitally.

Also arousing much consumer interest
were the latest generation of video proces-
sors from Bosch, Quantel and Abckas.
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 ProtelCAD 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-
ficrs. Y

Left, mini-melf SMD Resistors
Above left, the Uni-lab KG-107 mobile Radio
Far left, the 10 Expander from Quantel

MODEM
FROM
PULSAR

SOLID
AUSTRALIAN
TECHNOLOGY

INCLUDING TAX

It has: 300/300 Baud(V21),1200/1200Baud(V22),
120075 Baud (V23)

® Rcal Hayes compatability ® Auto dial

® Auto answer ® Baud rate conversion

Auto sense on incoming baud rates; Handset;
Pulse and tone dialling; Connect and disconnect
strings; Dial-back security, inbuilt

Viatel Software for IBM and Apple

Available
CALL TODAY FOR YOUR NEAREST DEALER

CATALINA DRIVE,
TULLAMARINE, VIC. 3043.
TEL: (03) 330 2555 FAX: (03) 338 9544
6th FLOOR, 10 HELP STREET,
CHATSWOOD, NSW. 2067
TEL: (02) 410 9819 FAX: (02) 419 2604

Pulsar SAM is recommended by the Vic. and
QId. Education Departments.

Penman-A/1286
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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.

38 — ETI November 1987

¢ sccnario should be familiar to all
007 fans. James Bond calmly climbs
into the front scat of his Aston Mar-
tin as the bad guys wing it away in the
black limo. No nced 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 cquipped moving object in  the
greater London arca.

The system. called “Datatrak™, is a
comprchensive 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, cte. The aim was to
produce a system capable of accurately lo-
cating a large number of objects simulta-
ncously without the restriction of having
to use external roadside sensors.

For this rcason it was decided to base
Datatrak on a radio hyperbolic system ot
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 cach transmitter can be
worked out by examining the difference in
time taken for the signals from cach trans-
mitter to reach the receiver. If the re-
ceiver is. for instance. an equal distance
from cach transmitter then the signals will
arrive at the same time. If the receiver is
closer to one transmitter then there will be
a phasc difference between the two incom-
ing signals. The locus of points with a con-
stant phase difference forms an hyperbola
between the transmitters. (Sce Figure 1).
It a different pair of transmitters svachro-
nised 1o the first pair is now used then the
receiver position will be given by the in-



1a) The locus of points for a constant phase
difference is a hypebola between the
transmitters.

1b) A second pair of transmitters is now
used.

1c) 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 utilisc time division multiplexing to
differentiate between cach other. Each has
a power output of I kW and gives an cf-
fective radiation power of 30 watts from a
50 mm monopole acrial with top dressing.
A wide area carth mat (using over 5 km
of copper wire) is used to improve the cf-
ficiency. The range of these transmitters is
conservatively rated at about 200 km
which means that the wholc of Britain can
be covercd with I8 transmitting stations.
At present only three are operating and
cover the greater London arca. It is pro-
posed to have cight transmitters on air by
the end of this year to effectively cover all
of southern England. The entire 18 arc ex-
pected to be operational by mid '88.

Who Are You?
The Datatrak receiver or locator units is,
in its present form, a bricfcase size bundle
of eclectronics 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 cither 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 cither 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 usc 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 accuratc 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-
ccaled 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
companics who sec Datatrak as a way of
streamlining call procedures and increasing
the sccurity 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 clec-
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 mecan 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 cfficient and securc 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 somc 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 sces 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
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008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS' LOCAL ORDERS & INQUIRIES CALL (03) 543 7877

SERIES 5000

INDIVIDUAL COMPONENTS TO
MAKE UP A SUPERB HIFI SYSTEM!

By directly importing and a more technically orientated
organisation, ROD IRVING ELECTRONICS can bring you these
products at lower prices than their competitors. Enjoy the many
other advantages of RIE Series 5000 kits such as "Superb Finish”
front panels at no extra cost, top quality components supplied
throughout. Over 1,500 soid!

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 ELECTRONICS"
SERIES 5000 POWER AMPL iz

ONLY $399
; SAVE $50

s ueveloped by
Fammsmmm e cLEC TRONICS and is being supplied to other kit
suppliers.
SPECIFICATIONS: 150 W RMS into 4 ohms \(})er channel)
POWER AMPLIFIER: 100W RMS into 8ohms (+ 55 Supply)
FREQUENCY RESPONSE: 8Hz 10 20Hz + 0 0 4 dB 2 8Hz to 65KHz,
+0=3dB. NOTE Thase figures are determined solely by passive fifters
INPUT SENSITIVITY: 1 V RMS for 100W ouput
HUM: 100 dB below full output {tiat)
NOISE: 116 dB below full output (flat. 20KHz banawidth)
2nd HARMONIC DISTORTION: -0 001% at 1 KHz (0 0007% on Prototypes)
at 100Wouputusing a + - 56V SUPPLY rated al 4A continues -0 0003 for alf
frequencies less than 10KMz and all powers betow clpping
TOTAL HARMONIC DISTORTION: Determined by 2nd Harmonic Distortion
(s above)
INTERMODULATION DISTORTION: 0 003% at 100W (SOHz and 7KHz
mixed 4 1
STABILITY: Unconditional

Cat. K44771

—

IR $449
Assembled and tested $599
packing and post $10

EAMPLIFIER

QVANTAGES OF BUYING A
“ROD IRVING ELECTRONICS" SEDRIc 2

e TAL, ONLY 5359

sAv ~-nove that dollar for

T=—-anercial unit available that sounds as

s
SPECIFICATIONS:
FREQUENCY RESPONSE: High-level nput 15Hz ~ 130KHz. -0  1dB
Low-Level input-conforms to RIAA equalisation « 0 2dB
DISTORTION: 1KHz 0 003% on all inputs {limit of resolution on measurnng
equipment due o noise imitahon)
S/N NOISE: High-Level input, master full, with respect to 300mV input signal at
full output (1.2V).920B flat - 10008 A-weighted, MM input. master full, with
respect 1o tull output {1 2V) at S mV input 500hms source ressstance connected
-86d8 Nav92d8 A-weighted MC tnput. master full, with respect 1o full output
{1 2V) and 200uV nput signal -71dB fat 7508 A-weighted

. 8399

Cat. K44791 . -
Assembled and tested $699
packing and postage $10

THIRD OCTAVE
GRAPHIC EQUALIZER

SPECIFICATIONS:
BANDS: 2R Ra-

PECIAL,
s SAVE

PARABOLIC

MICROPHONE

Build a low cost parabola. along with
a high gain headphone amplifier to
help when Iistering to those natural
activities such as babbling brooks.
Singing erds or perhaps even more
sinister noises The current cost of

componenets for this project 1s
around $15 including sales tax, but
not the cost of baltevies or
headphones (EA Nov '83) 83MA11

$14.95

Cat K83110

A low-cost general-purpose 1 watt
audr amplifier suitable for

NCreasing your computers awho
level. etc (EA Nov 84)
Cat $9.95

EA AM STEREQ
DECODER

AM stereo s now broadcast in
Austraka on an expenmental basts
This add-on decoder works with the
Motorola C-QUAM system
(EA Oct '84) BAMS1

Cat K84100

$26.95

SAVE §30

PLAYMASTER 300 WATT
AMPLIFIER
This module will deliver up to 200
watts into an 8 ohm load and up to
300 watts into a 4 ohm load
Comprehensive protection is
included and a printer circurt board
brings it all together in a rugged
easy-10-build module It can be built
0 erther fully-complemetary or
quasi-complementary versions. so
output fransistor shonages should
be no probrem at all
(BOPAG) (EA July 80)
Cat K80060 Normally $109
SPECIAL, ONLY $99
(Heatsink not included)

SERIES 4000

STEREO PREAMP

This high performance prgect 15
designed to complement ETI s

60 wart low distortion amplitier
module and torms part of a comptete
slereo system. the “Senes 4000
project (ET1471)

(Top Projects Vol 6)

Cat Ka4710 $59.95

GENERAL PURPOSE

PREAMPLIFIER

A general purpose stereo
preamphfier using a single LM3821C
which can be latlored for use with
prckups, tape recorders of

changing a few
components (| TlllS)(BlJuly 76)
$9.95

mnc?ophones
—ai. A34590 1 unit: $239 Cat K44490
2units $429

packing and postage $10

SERIES 4000
SPEAKERS

8 Speakers ... . ... only $549
8 Speakers with Crossovers .. $795
Speaker Cabinet Kit (complete) $395
(Please specity cabinet to suit 7" or 8"
mid range woofer)
Crossover Kits $295

crossovers, screws, innerband
boxes.) ... .. $1,095
Assembled, tested and ready to
hook up to your system $1,295
(Approximately 4 weeks delivery)

Errors and Ommissions Excepted

LL FREE MAILORDER H

QP AMP TESTER

The Op Amp Tester which could

save you hours in agonising whether

that old op amp thats been siting In

the draw for the last year

(ET1 Apn! ‘85, ETI 183)

Cat K41830 Normally $26 50
SPECIAL, $21.50

150W MOSFET POWER
AMPLIFIER
Here’s a high power. general
rpose 150W Mosfet Power Amp

ule' Suitable lor guitar and P A
apphicatons and employing rugged,
reliable Mosfets in the output stage
(ET1499) (ET) March '82)
Cat K44 $97.50

$49.50

(Meatsink not Included
LINE FOR CREDIT CA

plus transformer

1W AUDIO AMPLIFIER

—_—
SUPERB VIFA/EA

60- 60 SPEAKER KIT!
The Vifa/EA 60 + 60 loudspeaker kit
has been desgned to compietely
out perform any similarly priced
speakers Thisis a 2-way design
INCorporating dnvers which give a
deeper, more natural bass response
and 19mm soft-dome ferro flud
cooled tweeters which provide clear
uncoloured sound reproduction
These Vita dnvers are dentical to the
ones used in such fine speakers as
Mission, rs. Bang & Ofulsen,
Manrtor Audio and Haybrook just to
name afew Some of which cost well
over $1,000 a pait
The dnding network s of the highest
Quality and produce no inherent
sound charactenistics of their own,
they simply act as passive devices
which accurately distribute the
frequency range between both
drivers in each speaker
The tully enclosed acoustic
SUSPeNnsION cabunets are easily
assembled All you need are normal
househoid tools and a coupte of
hours and you've burtt yourself the
finest pair of speakers in thewr class'

D19 TWEETER SPECIFICATIONS:
Nominal Impedance: 8 ohms
Frequency Range: 2 5 - 20KHz
Free Air Resonance: 1.700Hz
Sensitivity 1W at 1m: 890B
Nominal Power: 80 Walts

({fo 5 000Hz. 12¢B'0ct)
Voice Coll Diameter: 19mm

Moving Mass: 0 2 grams
Weight: 0 28kg
Cat C10301 338

€20 WOOFER SPECIFICATIONS:
Nominal imy nce: 8 ohms
Frequency Range: 35 - 6.000Hz
Resonance Freque: 39Hz
Sensitivity 1W at 1m: 3008
Nominal Power: 50 Watts

(1248 oct)
Voice Coll Diameter: 25mm
Voice Colil Resistance: 5 5 ohms
Moving Mass: 15 grams
Cat C10322 589

Cat K86092 (speakers only) $379
Cat K86091 (compiete ki)  $449

MIDRANGE HORNS

Use these qualrty. all metal. Piezo

tweeters for greal top end sound n

your band speakers. disco sound

system, etc Rated at 30 watts RMS.

in a system they will handle over

100 watts RMS

Two sizes to choose from:

Size: 4 x 102"

Impedance: 8 ohms

Rating: 30 walls RMS

Response: 1 SkHz - 14 kHz

Dimensions: 102 x 267 x 177mm

Cat C92082 Normally $49.95
This month onty $39.95

Size:3 x7°

Impedance: 8 ohms.

Rating: 30 watts RMS.

Respon: 2kHz - 15 kHz

Dimensions: 76 x 177 x 145mm

Cat C92084 Normally $29.95

This month onty $24.95

Dealers, OEM's, etc., phone

{03) 543 2166 for wholesale prices

S0 W AMPLIFIER
MODULE (ET1480)

Cat K44880 $31.80
(Heatsink optional @xtra)
100 W AMPLIFIER
MODULE (ETI 480)
Cat Ka480

(Heats:ink optional extra

$34 80

R ==
C
OMMNI-DIRECTIONAL
WIRELESS MICROPHONE
Tuneable: 92 - 104MH2

Freq. Response: 50 - 15kHz
Range: Over 300 fest in open fiekd
Modulation: FM

Power Source: 9V Baltery

Y{po: Electret Condenser
Dimensions: 185 x 27 x 38mm
Weight: 160 grams

Cat A10450 $19.95

2V/4" MINI SPEAKERS

(57mm)
Cat.No. 19 10+
C10610 $1.95 $1.75

SUPER HORN
® Wide dispersion tweeter
handles up (o 100W

® Sensrtivity 1050B 0 Sm

® Frequency Response 3kHz-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 100W!*

® Sensttvity 10008.0 Sm

* Frequency Ry 3kHz-30kHz

& Impedance 8 OHMS

® Size 96mm diameter

Cat C12102 Normally $12.95

SPECIAL, ONLY $9.95

PHILIPS SPEAKERS
Unfortunatety we cannot atways
guarantee Philps speakers to be in
stock due to avaitabiity proplems.
Nor can we guarantee the exact
models histed However. Philips
equivalent or belter wili be supphed
-Rog
Description Cat.No. Pric!
ADO1610T8 (C12030) 4.9
AD02160SQ8 (C12040) 9
ADBO652W8 (C12042) )
AD070620M8 (C12045) gg
AD12250W8 (C12050) $129,

PIEZO DIRECT
RADIATING TWEETER
Requires no crossover handles up
10 100 watts

Sensitivity: 9808

Maximum imput: 24 volis

Freq. Response: 3 2 - 30kHz
Dimensions: 95mm diameter

Cat C12104 $1195

A

COMPACT DISC
STORAGE UNITS
® Holds 1020 compact discs in therr
cases
® Interiocking modular design
allows vertical and honzontal
interiocking
® Discs slide into place honzonlally
making tities easy 1o read
® Wait mount or free standing
A10031 (10 discs) $12.95
A10032 (20 discs) $19.95

ROTATING LIGHT
Motor driven rotating reflecting
rmurror with a flash rate of about 150
pef minute Large lens fit nght to
base, making unit weatherproot
Spare globe included
SPECIFICATIONS:

@ Available in Blue or Orange

# 150 Revolutions par mmnute
{approximately)

® Shock absorteng rubber mounting
legs

® Connecting wire fitted through base

¢ 12vDC r;gOmA

® Base diameter 102mm
Height 140mm

A15042 Blue ... $42.95

A15043 Orange... $42.95

CRYSTAL LOCKED

WIRELESS MICROPHONE

AND RECIEVER

MICROPHONE SPECIFICATIONS:

Transmitting Frequency: 37 tMHz

Transmitting System: crystal
osailtation

Microphone: Electret condenser

Power Supply: 9V battery

Range: 300 feel in open hield

Dimensions: 185 x 27 x 38mm

Weight: 160 grams.

RECIEVER SPECIFICATIONS:

Recieving Freq: 37 1MHz

Output Level: 30mV {maximum)

Recieving System: Super
heterodyne crystal oscillaton

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

Volume contro!

Tuning LED

Dimensions: 115 x 32 x 44mm

Weight: 220 grams

Cat A10452 RR.P.$113

Our price, $99

WIRELESS MICROPHONE
RECEIVER WA100
Made by Piezo (Azden) of Japan.
this device wall turn any inicrophone
fited with a Cannon Type male
socket into a wireless microphone
The recerver will plug into any
6 35mm microphone input Both
transmilter and receiver can be
tuned from 76 - 81MH2z
Freq. Response: 50 - 16kHz
Tunable: 76 - 81MHz
Field Strength:
Transrmutter 10uV/100 metres
Rocever 15mV (100%)
Battery: Transmutter LR44 (1 5V)
Recever 3 x UM4 (4 5V)
tnstructions: Japanese (English
not available')
Cat A10520 A.R.P.$199

Our price only $189




008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS!

3M DYNAMARK
PHOTOSENSITIVE
{EX SCOTCHCAL)
All prices per box and include tax
8007 REVERSAL FILM

250 x 300mm (10 sheets)  $39.95

300 x 600mm (5 sheets) $54.95

8005 BLACK ALUMINIUM

250 x 300mm {10 sheets) $69.95

300 x 600mm ($ sheets) $79.95

8009 BLUE ALUMINIUM

250 x 300mm (10 sheets)  $69.95

300 x 600mm (S sheets) $79.95

8011 RED/WHITE

250 x 300mm (10 sheets)  $64.95

300 x 600mm (S sheets) $74.95

8013 BLACK/YELLOW

250 x 300mm (10 shee!s) $64.95

300 x 600mm (5 sheets) $74.95

8015 BLACK/WHITE

250 x 300mm {10 sheets)  $64.95

300 x 600mm (5 sheets) $74.95

8016 BLUE/WHITE

250 x 300mm (10 sheets) $64.95

300 x 600mm (S sheets) $74.95

8018 GREEN/WHITE

250 x 300mm (10 sheets)  $64.95

300 x 600mm (S sheets) $74.95
J——/
CRYSTALS SPECIALS!

Description Cat.No.1-9 10+

TMH2 Y11000 $7.50 $7.00
4 433618MHz Y11023$2.95 $2.75
8 867238MH2 Y1105582.95 $2.75
12MHz Y1107082.95 $2.75
14 31818MH2 Y11072$2.95 $2.75

%

SPECTROL MULTIDIALS
MODEL 15-1-11

Number of tums: 10

Minor Scale Division: 1 500 turn

Shatt Bore: 6 35mm {1 4")

Finish: Satn Chrome

Body Size: 25 4 x 44 45mm
(1x1347)

Depth: 25 amm (1)

Weight: 45 4g (1 60z }

Cat.R14405

MODEL 16-1-11
Number of turns: 15
Minor Scale Division: 1:50 turn
Shaft Bore: 6 35mm (147)
Finish: Clear Anodize
Body Stze: 22 2mm dameter (875 )
Depth: 22 2mm ( 875°)
Weight: 19 8g (0 702 )
Cat.R14400 ... $26.95

MODEL 21-1-11
Number ol turns: 15
Minor Scale Division: 1 100 turn
Shatt Bore: 6 35mm (1.47)
Finish: Satin Chrome
Body Size: 46 04mm diameter
(18127)
Depth: 25 4mm (1}
Weight: 85 g (302 )

Cat.R14410 $46.95

’.—'

10 TURN WIRE WOUND
POTENTIOMETER
Spectrol Model 534

Va" shaft.

Equiv (Bourns 3540S, Beckman
7256)

Dlalslosuﬂ!ﬁ 1-11 18-1.11%

m4oso SOR  R14100 5K
R14055 100R R14110 10K

R14060 200R R14120 20K

R14070 500R R14130 50K

R14080 1K  R14140 100K
R14090 2K

19 0

$13.50 $12 50

NICADS!

Save a tortuna on expensive
throw away batteries with these
quality Nicads and Rechargers!
Size Desc. 19 10+ 100+
AA 450 mAH $2.95 $2.75 $2.50
C 12AH $9.95 $9.50 $8.95
D 12AH $9.95 $9.50 $8.95

=
COMPUTER CABLE

CICB b conductor computer
interface cable Colour coded with
braded shield

(10 IE422 specitications)

Copper conductor 6 x 7:0 16mm
19 metres 10+ metres
$1.90/m $1.70/m

CIC9.100 9 conductor computer
merface cabte Colkour coded wth
mylar shwelding 9 x 7.0 16mm

1-9 metres 10+ metres

$2.50/m $1.95/m

CIC12 12 conductor computer
interface cable Colour coded wath
mylar stueiding 12 x 7,0 16mm

1-9 metres 10+ metres

$2.70/m $2.50/m

CIC16 16 conductor computer
nterface cable Colour coded wmith
mylar shielding 16 x 7:0 16mm

1:9 melres 10+ metres

$3.90/m $3.40/m

CIC25 25 conductor computer
interface cable Colour coded wath
mylar shielding 25 x 7.0 16mm
1-9 metres

$4.90/m

10+ metres

$4.40/m

QUALITY LEDS

Cat. No. Description Price
210140 3mm Red $0.15
Z10141 3mm Green $0.20
Z10143 3mm Yeliow $0.20
210145 3mm Orange $0.20
210150 5Smm Red $0.15
210151 5mm Green $0.20
Z10152 Smm Yeliow $0.20

SOLDER BRAID
1§ metres of specially treated braid
tor removing soider from PCB s etc
Simply place the braid against the
sokder and apply the soklerng iron
The melted solder 15 drawn up into

the braid!
T11320 1 5 metres $1.95

CENTRONICS PLUG
SPECIAL!

36 WAY MALE (P12200)
19 10+ 100+
$3.95 $3.50 $3.00

VOLTAGE REGULATORS
BARGAINS
Description 1-9 10+
7805UC $0.60 $0.50
7812UC $0.60 $0.50
7905UC $0 60 50
7912UC $060 8050

DB25 CONNECTOR
SPECIALS!

We have ust imported 50.000
S0 you get to save a small fortune!

DB25 MALE (P109003°
19 10+ 100.

$1.00 $0.90 $0.80
DB25 FEMALE (P10901)
1-9 10+ 100+

$1.20 $1.00 $0.90

IC SPECIALS!

8087 CHIPS!
80873 (477MHz) ... $269
8087-2 (8MHz) .......... $385
8087-1 (10MHz) .

80287-6 (6MHz) .

802687-7 {(8MHz)
SPO256A-AL2
SPEECH CHIP

Speech synthesiser chip, needs
progummlnq to work.
100 «

19
$15.00 514 50 $14.00

CTS256-AL2
SPEECH CHIP

Contains the code recognition
circuit to enable the pre tto
plug directly on to the printer
pon orinto nn IBM PC.

100

$27.00 $26.50 $26.00
AM/EF 7910

(WORLD MODEM CHIP)

$19 95 $17. 95
41 256 15
1-9 100 -
$7.95 36 95 $5.95
41 64
$3 95 32 95 32 75
27 128 "
$9 95 $8 95 §7.95
27051 2
10
$19 50 $18.50 317 50
6116 LP-3
(1501\5)
53 95 53 75 33 50
N55534AN
1-9
$1.95 S1 85 51 75
6264
10 100
$7 95 $6.95 $6.50
2732 .
$8 95 SB 50 $7.95
CA?DI 30E
19 .
$1.95 $1.75 51 50
INSBZSO o
$29 95 $27 95 $26.95
ZN429
10+ 100+
57 95 §7.50 $6.95
ADC0820

10+

1.9 .
$24 95 $22 95 520 95

MINIATURE HOBBY VICE

® Lever operated suction gnp base
for nstant mounbng and portabiity

® Mounts on smooth Non-porous
surfaces

# lggal for holding components, and
other smallhight objects

Cat.T12458 ... only $5.45

RS232 FAST CABLER
Makes RS232 mterface configurating
fast and simple 3 shde swiches
enabie line swapping functiors,
positive and negative voltages are
displayed on 6 tncolour LED's
SPECIFICATIONS:

Connector: DB2S plug on 100mm
cable and DB2S socket on
100mm cable

Indicators: Tricolour LED s for pins.
2(TD). 3(RD). 4(RTS) SICTS).
6(DSR) 20(DTR)

Switches: 3 Siide swiches to swap
leads

Power: Interface power

Enclosure: Black, high impact plastic

Dimensions: 85 x 95 x 30mm

X15710

12" HIGH INTENSITY
RED LED DISPLAYS
(Available In Common Cathode
and Common Anode)
Dimensions:
Overall 12 7mm across. 19mm high
Display 12 7mm(H) x 7 3Imm(W}
Segment Width 1 2mm
Bnghtness 3400 ucd I~ 10MA
COMMON CATHODE:
Pin1SegmentE Pin 6 SegmentB
Pin2SegmentD Pin 7 Segment A
Pin3CC Pin 8CC
Pin4 SegmentC Pin 9 Segment F
Pins Sognenl Dp Pm 10 Segmenl G
CatNo
z10190 $1. 95 51 75 51 50

HIGH INTENSITY
RED LED BAR GRAPH
Dimensions:
Overall 63mm across, Smm high
LEDs 10x Smm x 1mm

Cat No 1-9
210180 $2.95

COMMODORE EDGE
CONNECTOR
156° spacing, 1224 contacts
1

Cat No -9 10
$595 8495

P10973

BRIDGE SPECIALS

10+
$2.75

19 10+ 100+
WO2 1A 200V Cat Z11030

$0.30 $0.28 $0.26
WO4 1A 400V Cat Z11032
$0.35 $0.30 $0.28
SB604 6A 400V Cat 211034

$0 90 $0.80 $075

CODE KEY PAD
® Telephone type digital keypad
® Four digit. changeabie code.

® Over 5000 possible combinations
® Power consumption standby.
SOmMA alarm

® Two sector LED and 1 arm LED
® Wrong number lockout

© 12V DC operation

® Relay output

® Panic button

@ Normally open tamper switch

@ Dimensions 145 x 100 x 37mm

® ACP3 compatibie

Cat A13014 R.R.P. $79.95
SPECIAL, ONLY $69.95

AUTOMATIC CABLE
STRIPPER

® Sirps cable with diameter of
226 32mm
® Fully automatic action Squeeze
grip wall simulataneously strip and
eject insulaton
® Length 180mm (77}

T11532 ... $19.95

42mm PIEZO BUZZER
S)I[SO7:3 JSN—— §7.95

SPECTROL 64Y
MULTI TURN TRIMPOTS

CatNo Descnpton 1.9 10«

R14700 10R $3.50 $3.20
R14710 20R $3.50 $3.20
R14720 SOR $3.50 $3.20
R14730 100R $3.50 $3.20
R14740 200R $3.50 $3.20
R14750 500R $3.50 $3.20
R14760 1K $3.50 $3.20
R14770 2K $3.50 $3.20
R14780 SK $3.50 $3.20
R14790 10K $3.50 $3.20
R14800 20K $3.50 $3.20
R14810 SOK $3.50 $3.20
R14820 100K $3.50 $3.20
R14830 200K $3.50 $3.20
R14840 500K $3.50 $3.20
R14850 M $3.50 $3.20

TIxaMLING

nip

Bes Loss 08
TeovaC e JavoC
CaepC 2y

10 AMP RELAY
SPDT |zv(:o.| 240V (141141

54 95 53 95 53 75

RCA GOLD PLATED
PLUGS AND SOCKETS
For those who need the ultimate in
connection Essential for laser disc
players 10 get that iantastic sound

quality

Piug Cat P10151 $3.75
Socket Cat P10150 $2.95
RCA GOLD PLATED

CHASIS SOCKET

For the ultimate connecton!
Cat P10229

$100

Normally S! 95

SO 90 SO 85

CANNON TYPE
CONNECTORS SPECIALS
Cat. No. Description Prico
P10960 3 pin ine mate.

Was $3 9C NOW §2.90
P 10962 3 pin chasis male

Was $3 00 NOW $2.40
P 10964 3 pin iine temate

Was $4 50 NOW §3.25
P 10966 3 pin chasis female

Was $4 95 NOW §3.45

MINI PARTS CASE
Features a clear plastic id for easy
dentification of contents Up 1o five.
adjustable lower comparnments,
plus a seit elevating upper tray for
smalier items
Dimensions 110 x 210x 43mm

Cat. H10087 ... $9.95

SPRING RETURN
TOGGLE SWITCHES
WAS NOW

SPDT CatS11012 $225 $1.95
DPDT CatS11022 $2 S0 $2.25

Rod ang Electronlcs
48 A'Becket! St, MELBOURNE
Phone (03) 663 6151

425 High St NORTHCOTE
Phone (03) 489 3886

Mail Order and Correspondence
P 0.Box 620. CLAYTON 3168

Tetex: AA 151938
Fax-(03) 543 2648

MAIL ORDER HOTLINE
008 335757
TOLL FREE)

{STRICTLY ORDERS ONLY)

LOCAL ORDERS
& INQUIRIES
(03) 543 7877

POSTAGE RATES.

$1  $9.99 $200
$10 32499 $3 00
$25 $4999 $4 00
$50 $99.99 $5.00
$100 $199 $7.50
$200 $495 $10 00
$500 pius $12 50

rates are for
y. Road Freight,

The above posta
basic postage onl
bulky and fragile items will be
charged at different rates

All sales tax exempt orders and
wholesals inquiries 10
RITRONICS WHOLESALE

56 Renver Rd. Clayton

Ph (03) 543 2166 (3 iines)

£ renely g gremuan, buchpreg
- e Ar o
Fatrwe CANER & & e




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
42 — ETI November 1987

ince 1985, Australian engincer, Dr
s.lohn 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 onc of the tcam 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
Europcan 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 cnthusiasm. adding that
“hot™ means “groovy™ in European parl-
ance.

“AtU 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 30 dBW reception.™

Tydeman is also hoping that the cost of
a domestic TVRO — including the encod-
cer. low-noise amplificr and wner/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 Europcan



cable operators or satellite master anten-
nac TV (SMATYV) systems located on top
of community dwellings such as large
apartment blocks.

Tydeman is no novice to the satcllite
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-
ccts. 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 ¢s-
tablish his own company, Elcctronic Pub-
lishing and Marketing. Soon after. he was
invited to become exccutive adviser to the
remote commercial TV company, Satellite
South-East, which is planning to take up
capacity on Aussat.

Even though his basc is now Australia.
he manages to maintain his links to
Europe through SES — La Socicte Euro-
pcenne 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 pursucd the concept
of a pan-European satellite reaching a
potential TV audience of 355 million.

In April 1986 it put out “feclers” to
some of the major banks and corporations
based in Luxembourg. The institutions
took up the idea and established a private
company with seced moncy to assess the
market. Now the first Astra satellite, built
by the US aerospace company General
Electric, ts 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 telccommunica-
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 ncgotiations, 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 sce 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

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 culturai 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 sccure some of British Telecom’s Eng-
lish-language customers.

The strategy is to offer programmers
penetration in all possible Europcan TV
markets. “We will provide access to cable
operators — which receive programmes
off low-power satellites already — plus ac-
cess 10 29 million SMATYV houscholds. 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.
Premicre. 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 rcason why Tydeman is
so certain that Astra will receive the go-
ahead soon.

The MAC Debate

Astra 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
analoguc 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 cach TV
signal. Mcanwhile, 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 cailed
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 evervone 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 broadeasting 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 Tvdeman.

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

Mecanwhile. the “Scandinavians are ac-
tually working towards a chip-set which in-
corporates C-MAC. D-MAC and D2-
MAC. Thev'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 Decfinition 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 onc 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 differeni language markets in
Europe. most of Astra’s potential custom-
ers are interested in MAC's potential to
transmit simultancous 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 scck-
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
Compagnic 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, mult-lin-
gual satellite entertainment has  already
triggered changes in the structure of the
European production industry. “*National-
istic channels arc running around trying 1o
sct 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-
litc services to ensure the satellite “feast”
does not turn into a “‘famine” for pro-
ducers who fear the importation of cheap
North American programming. )

Electronicsk
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A. Engineer/Designer
B. Technical Officer

C. Technician

D. Programmer/Analyst
E. Manager

F. Teacher/Lecturer

G. Student

H. Other (please state)
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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 0ld,
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 100Hz 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
intemal 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 18Hz. 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 20Hz to 20kHz
+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 waft RMS per chan-

nel ampilifier, and FM stereo/
AM synthesiser tuner, double
cassefte 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.1. No. 111

CO MATOHER

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

to an amplifier.

The CDA-3 switches be-
tween CD and video as you
require with signal matching
of 1560 mV, 300mV, 600myV,
1V and 2V unit outputs to a
750 mV input amp.

R.I. No. 115
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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-

New Citation Range

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 ohmes.

Last but not least, the Cita-
tion 23 Active Tracking
Tuners 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.

R.1. No. 151
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Tuner/preamp i

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

it says, is
60 W per channel converted
to 600 W per channel.

The tuner/preamp comes
with a remote control over

ones. The result,

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 uniess
they come with some tech-
nique for preventing the (per-
fect) recording of CDs or a
tarift 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 tneir 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 444
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 porability,
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 1.85kg. 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 modermn
cassefte 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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Pioneer Hi-fi CD and Radio/cassette

0 mmONEnTE 0 s §4=

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, X550R and
X880R. Basic to each system
are double cassefte deck,
AM/FM tuner, tumtable and
5-band graphic equaliser.
Cheapest at around $999 is

er, 2-way speakers. The more
enhanced X550R 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 X880R which
adds Dolby B/C, PLL synthe-
sised AM/FM tuner, 19cm
3-way speakers and a sur-
round sound rear speaker to
the list of features. The X550R

and X880R come with a
cordless remote control unit.

An optional CD component
for the shelf system is the
PDX88 or the multi-play
PDX9M. Pioneers 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-

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-

R.I. No. 147 disc magazine and either 32 | pressor and locking fast for-
or endless track random | ward. The 9292 has Dolby
. . play program. Prices range | B/C, music search and key
While Pioneer is proudly pub- | the X220 with 16 cm flat woof- from $439 to $999. (See re- | off pinch roller.

R.1. No. 148
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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
medite and veneered inside
and out. Inside the cabinets
are 1-inch, ferrofluid cooled
and damped tweeters which,
according to a recent repont,
are thinner than human hair.
The woofers are doped on
the inside and, for those
familiar with the Studio 2 ver-
sion, the 1s for-go an octave

portedly compensated by
befter 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 exofic
locations, head off to the Lon-
don Royal Opera House,
otherwise check the reader

-*-(

Sharp Badm/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
wWQ-1232 is rated at 50 watt
pmpo power, has a 2-way,

graphic equaliser, CD line-in,
and bass reflex ducts. The
Spectrum Twincam model,
WQ-1252, 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 waits power
rating.

in bass extension which is re- | information listing. four speaker system, 3-band R.I. No. 150
R.1. No. 149
Australian hi-fi manufacturers | Waters in  Sydney, which | Britain (with the same crowd | speakers), Ron Cooper

have banded together in an
effort to set their products
better recognised and ap-
preciated both here and
overseaqs.

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

Louis Challis recently praised
as equal to the best he'd en-
countered in that price
range (see ETl Sound Insights
July 1987). Ralph Waters is
one of the activists behind
the newly formed Australian
Hi-Fi Manufacturer's Guild or,
aftectionately, 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

that distributes Rock tumtables
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, Maithew Bond (That's
tapes), Peter Stein (ME Amps),

Brad Serhan {Orpheus

(Audio Sound Labs) and Alan
Wright is based in NSW but
plans are to make it an Aus-
tratia-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.

2017.

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
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Townsville leads the
nation into a
cinematic revolution

High-Tech Movies

ing it into the theatre environment. Sound dubbers 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 whercas IMAX had filled a
curved, rectangular screen, Omnimax is de-
signed to usc 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;

cach 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.

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-

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

6 — SOUND INSIGHTS, NOVEMBER '87



The building houses

not only the $1.5m
Omnimax theatre, but
aquarium, museum and
tourist attractions.

Barrie Smith

over a 20 minute period produced feelings
of unconscious anxicty, and at onc 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°
scgment 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.

Scating 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
immensc arca call for a high intensity light
sourcc. A horizontal lamphouse holds a
15,000 watt Xenon short arc, backed by an
air-cooled clipse-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 clectrodes. 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 secconds — or damage to the pro-
jection lens will ensuc. 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
sct of bass enhancement speakers. Alteec A4
speakers are used on left, centre and right
channels. Total power of the system is 2100
watts.

The screen is fincly perforated over 20
per cent of its arca to allow the multi

spcaker array to project its signal without
distortion or loss of directional identity.

The projector is split into two scparatc
assembilics, the Rolling Loop Projector and
the Dual Film Rcel Unit. The projector
spends its working life at the top of an
clevator, the film passing before its lens
being fed from the Reel Unit onc 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 cach
frame of the film horizontally across the
aperture in six milliscconds, at 24 frames
per sccond. The Rolling Loop movement
has six preciscly synchronised mechanical
components which advance the film, frame
by frame.

The rotor, a 9525 mm diameter drum,
contains cight 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 cach frame at the point of il-
lumination. The system closcly 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 lifc is extended — 1000 showings being
the norm.

Margaret Talbot, onc 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. ctc. If a
speck of dirt lands on the ficld 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 scssions, with a scant 10 minutcs
between changeovers. The projection room
is open to public gaze. and gaze they do as
the giant projector descends from the ceil-
ings. rcady for a reload after an cxhausting
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-M40
Multi Disc Player

HONE YC
LI 1L TVREoS
IW BIBF manM ac ©

yew o
MyLTt PLAY
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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.c: the ability to play many
hours of music without having 1o touch
their equipment.

The PD-MJ0 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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DIGITAL FILTER

The heart of the PD-M40 is its compact
disc magazine with six corner hinged plas-
tic trays, cach of which has a carcfully de-
signed tab on onc¢ cdge 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 onc by one™ — otherwise
the disc magazine may be damaged. 1
tried to pull out two at once and found
this was extremely difficult. Had 1 per-
severed 1 would have undoubtedly dam-
aged the components.

Once vou load the disc tray the task of
loading it into the PD-M40 is casy; 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 enablcs 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, officc
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 scarch 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 c¢nd 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 Pioncer (SR)
Mark amplifier remote control circuit. As
I did not have a matching amplificr I was
unable to evaluate this feature. The player
features an unusual honcycomb embossed
amplifier panel for enhanced rigidity. It
has one large printed circuit board on
which necarly all of the main electronic
components are mounted. Surprisingly,
there are not all that many components as
the compiement 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 stecl
and plastic and. subject to no abuse,
should provide years of trouble frec
operation. The unit is designed for case of
asscmbly as well as for case of mainten-

SOUND INSIGHTS, NOVEMBER '87 — 9




The Pioneer PD-M40
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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
0dB 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 — 445 — — 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: @ 100Hz
Level 2nd 3rd 4th 5th THD%
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)
Interruption Information Layer Black Dot at Read out Side
400 micrometer; Passed 300 micrometer; Passed
500 micrometer; Passed 500 micrometer; Passed
600 micrometer; Passed 600 micrometer; Passed
700 micrometer; Passed 800 micrometer; Passed
800 micrometer; Passed
900 micrometer; Passed
BLACK STRIPE TEST (Passed)

ance, but
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 lincarity is excellent. It's almost
perfect all the way to —60 dB, below
which there are miniscule traces of non-
lincarity 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
0dB 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 1 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 arec 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.

hopefully that won't be

Test Discs

The player is capabie 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-MJ0 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 cach 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 1 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

1 kHz Square Wave

100 Hz Square wave
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READER INFQ No. 41

KIKUSUI 60 MHz-TRIPLE TRACE
OSCILLOSCOPE — COS5060

Total Performance. muiti-purpose. 3CH-Multi
Trace Dome-mesh type 12KV P.D.A CRT A
and B Alternate sweep Hold-Off function. VERT
MODE tnigger function Energy-Saving design
(PAT Pending). Designed for Laboratory.
Production Ihne. Maintenance and Field service

use
$1904 + tax
INCLUDES 2 HIGH QUALITY PROBES

[T2 GW 20 MHz, DUAL TR

A heavy duty and accurate scope for
service as well as production use.
Features include ® Wide freg. bandwidth

READER INFO No. 42 — GOS522

ACE OSCILLOSCOPE

GOS-3310

Features -
SmVidiv sensitivity ’\
I

Light & compact

+ tax

Easy to operate

Low cost

High performance

TV sync. mode

Ideal for education.

hobby and service v.ork
2

43
FREQUENCY COUNTERS

MULTIMETERS
GDM 8035F

4 Test

< e 3 Oign
® High resoution 0 1mV 0 u!
@ High accuracy 0 1%

$252 + tax

READER INFO No. 46

Escort EDM 1111A DIGITAL
MULTIMETER Fealures

Low batter indication

200 hrs long battery ife
Overload protection on al
ranges

Capacitance measuring
Transistor hFE test

® 4 feet drop proof durabiiity

® Optimal sensitivity ® Extremely bright : T J
display ® Auto trigger leve! @ Variable M - ' & 3 I_II
hold off @ Alternate triggering @ DC ' i 1 TG
trigger coupling. . ('
o . \ - -8
$745 + tax Includes 2 high quality probes b7 5 !
10 MHz SINGLE CHANNEL CRO ¢412 5MHZ OSCILLOSCOPE <

A ahge range of Lab-quality freq counters at a Features

breasthrough price! © § aigit display

GFC 8010F (120 MHz) $276 + tax ® Dvertlow ingicator

GFC 8055F (550 MHz) $471 + tax M ::g: Sy b -

GFC-8100G (1GHz) READER INFO No. 45

g GUC-2010 UNIVERSAL COUNTER $414 + tax
d rom 5 Hz to

;GSEIGOl?:n:s:xloulme quency penod totahze freq falio and tme inferval

$98 ® High accuracy in measuring . |

(o R'] ® Dne rotary range swilch aliows & f v 0C 02-1000 V 5 ranges
fast and convemient opefation  » | 100 wV max resolution 0 8%
Dioge check OC/AC 10A > V AC 02750 V 5 ranges
Ingtant continuity check b 100 «V max resolution 3 5%,

GOS-955 $396 -
eatures ~
® Low cost + tax
® High performance

o User tnendly

& 10mV/div Sensitivity

® Idea! for education. hobby
and service

CHECK OUR RANGE OF PROFESSIONAL
MULTIMETERS

GDM 80357 GDM 8045
® High Voltage 1200V. 208 o Gxn‘lwv
® Auto Zero Circuit o & Digit
® Range Pratection 5 ¢
gh accuracy 0 03%

@ Diode Test Funcuon ® High range — 1200V 20A

$345 + tax ® Aulo ze10

o True RMS

$462 + tax

EDM 1105A
m’ f'o 3z digits (LU display

® Droge testng

- A OC 2 mA-10 & 5 ranges
: 3 1 wA mas resolution 1 25%
.®® * A AC 2 mA-10 A 5 ranges
——— 1 wA max resofution 29
Ohm 200 © - 20 M2 6 ranges
$83 + tax 01 mar resolwtion 1 0%
Auto zeto & poanty ndicaion

ANALOGUE MUILTIMETERS — SOLID PERFORMER
= BUILT IN BUZZER ELC-120
e 32 aignt LCO display
® \'ide measunng franges
® 3nputs hi 1o & guard
RANGES
Capaciance 200pF-2004F 7
ranges
0 1pF max resolution 1%
Inductance 2mH-200H 6 ranges
0 1M max resolution 2%
Resistance 207-20ird2 7 ranges
10mf} max resolution 1%
Accessones incluged Test chps
spare fuse Instruction Manua

$211 + tax

CORRE SPONDENCE m1
B0 X21 0 E
HAYMARKEY NSW 2000 d

con o futna

NSW & HEAD OFFICE: VICTORIA.

ANALOGUE MULTIMETERS
SOLID PERFORMER — BUILT IN BUZZER

® Transistor checker

o Mirror scale

o Fuse & diode protection
® 20ksHY sensitivity

vOC 0-01 0525 10 50
250 100

vV AC 0-10 50 250 1000

4 0DC 0-50, 25m 25m 250

Ohm Rx1 Rx10 Rx100 Rxl«

dB — 1050 68

Continuity duzzer
ST-380TR Dim 106 x 129 « 55 mm
$30.66 + tax

NE WELCOME | wai oRoERS
ANKCARD, VISA WELCOME
FLICYSONCS P L 4 MASTERCARD

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 Qld 4120
P.O.BOX K21, Lt. Lonsdale St) Ph: (07) 394 2555

Haymarket, NSW 2000. Ph: (03) 67

08551 FAX: (07) 394 4316

Ph: (02) 211 0988 or 670 0330
FAX: (02) 281 1508 FAX: (03) 670 0671
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The Pioneer PD-M40
L ——————— e

priced discs: Bwel & ke Right Channel
Bartok’s The Wooden Prince and The | db * s s n ma’s

Miraculous Mandarin; Beethovens' Piano -10 P°'.'"".°m°'°'.k;:q°. ‘.':? Refm,'." T Lo“’,'.“':" F{" T F:' .w'. S"T:u; ":m:,:u P:px'-' .
Concerto No. 5 in E. Flat Op. 73 Emper- i Pprate | I .{’ ‘ . :
or, Digital Recording 416215-2 and three i I“ P M
new excellent cconomy discs from Virgin I Ll ;
Records: I |
Mozart’s Clarinet Concerto Flute & .
Harp Concerto. new Digital Recording I
PCD 852: Strauss” An Evening of Strauss, )
New Digital Recording PCD 856; French | -1s]]
Impressionist, Piano. Cristina Ortiz, Digi- I
tal Recording PCDg46.
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Conclusions : 3
I stacked these into the cassette and se-
lected random play. Some five hours later, i
apart from the short delays for the disc L [ ; { i :3‘}’ ] ]
changing process. I realised that the de- 200 5w o o o CO R 2000 00 1000 2000 400000 A B C U
lightful music I had been listening to had Moltiply Fraquency Scale by Zero Lovel (1s1272112) A BC Un
all been (arbitrarily) selected by the mi-
croprocessor without human control. db 1

The PD-M40) is a well designed unit -10 _Potentiometer Range dB Rectihier Lower Lim Freq Hz W Speed _mm/sec Paper Speed _mm/sec
carefully configured to cater for a some- S IR IR RS
what unusual market. Of the potential [ ’ l i : -
purchasers for the PD-M40 I am sure that L1 |
at least 80% will just play the six discs T {
through in the loaded sequence which the i
software manufacturers have selected. Of
the remaining users. 75% (15% of the
original group) are likely to use the ran- | g
dom play mode.

It is my bet that less than 5% will
seriously tackle pre-programming of the I:
available discs on a regular basis. E
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The PD-M40 is really designed to cater
for commercial users or lazy people who
just like to listen to their music without
much cffort. These attributes are most | -20
certainly achieved.
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DIGITAL AUDIO COMES OF AGE

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 taik
of less than 100 dB the CD-M2 is certainly technically

1

superb.
But it's in the field of musical reproduction that the
For further information contact: CD-M2 is so far ahead of any of its rivals. The MICRO-
AUDAX LOUDSPEAKERS OR AUDIO INVESTMENTS P/L SEIKI CD-M2 is designed to reproduce music better than
295 Huntingdale Road 5 Towri Close any other C.D. Player — it’s as simple as that. So, if you're
HUNTINGDALE, VIC. 3166 ST. IVES, N.S.W. 2075  after the best, hear the MICRO-SEIKI CD-M2 and hear
PH: (03) 543 5266 PH: (02) 488 8184 DIGITAL AUDIO COME OF AGE.

READER INFO No. 21
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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 vou 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 11, the Hotlywood Palace, the Royal Albert Hall in London
and Adelaidess Festival Theatre. The list goes on.

Bose gives
you music

in your choice
of size, shape
and colour.

Bose products have earned an international reputation for quality and
reliabiitv 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 eve.

So next time you're looking for speakers look for Bose. Regardless of the
size, shape and colour vou choose, we know you will be impressed.

For more information, brochures and prices please contact:

Bose (Aust.) Inc. 11 Muriel Ave, Rydalmere, 2116. (02) 6841022,

N.SW. & VIC Bose (02) 6841022. QLD. Stereo Supplies (07) 2213623

TAS. Chessman Distrib. (003) 393353. S.A. Blackwood Sound (08) 2731281
WA. Prosound (09) 3251066. N.Z. Rangitoto (649) 2747860,

-/ /L7 =

Better sound through research.
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Digital audio tape was the centre of
interest at the Perth Electronics Show.

DAT in Perth

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 latc 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
clectronics show held in the week stradling
August and July, roughly about a month
before the European debut.

Perth Show

The clectronics 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 cxtent 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
clectronics  groups likely to follow the
group’s lecad. 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-EMI. who
are based in cither 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 usc 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 ecar-
nest. and much lobbying vet to be done.
there are 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-1100 (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 “unmecasurable” 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.

Dropovuts

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 Barrium 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-speced 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 sclected 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 saumpling frequency.

As would be expected for a product
using digital recordings, there are a num-
ber of tunctions for high-speed search, and
direct music sclection. 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 1D™
codes for quick access to selections, “'skip
ID™ for skipping unwanted segments and
a program number code for designating
sclections.

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 Stott's 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. Youll
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.

| e

Stotts
| W
I CORRESPONDENCE COLLEGE

The name to trust in correspondence education

Please send me free. and without obligation.
full details of the following course:

7

Melbourne, 140 Flinders Street. 3000. Tel: 654 6211
Sydney, 383 George Street, 2000. Tel: 29 2445
Brishane, 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)

ALA/STE194/ET38
—

MR MRS MISS ] AGE

ADDRESS

POSTCODE

Stott's undertake that no sales counsellor will visit you.
READER INFO No. 6
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Belore you
itsbestto 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 providing the previously unheard of.
Superlative quality sound ata 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.

Justhow 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
ridiculously cheap and ridiculously good,
we tend to get rather ridiculous?

HI F1 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-(US.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?
LA.R. HOTLINE-(US.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 hi-h
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)”

WHAT HI FI-(U.K.)
“If you believe that ’'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{(U.K.)
“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 FI SOUNDS—(U.K.)

“In the case of the NAD 3020, we’re
dealing with an inexpensive, modest
integrated amplifier. Dor'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.
Quite simply, it’s one of the best buys in

audio?
STEREO/HI FI EQUIPMENT—(U.S.A.)

Now youve 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 what you've just read, you
are cordially invited 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?

READERINFONo--24
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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:

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 | 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, ¢) 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 are 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 can 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
displayed 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
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require completely covered ears. The new
MHDS jogger phone is specially good for
physical exercise and aerobics.

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:
LA\



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.
Far example, the DM1000 multi-coloured
mic set for mobile musicians, the superb
DM905 with A KG insert and the DM%04D

with Primo insert are much favored by pro-
fessional stage musicians worldwide, as
are the DM902 and DM%03.

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.




Video Camera
Comparison

The JVC GR-C7

The JVC video cassette
and adaptor

IN JULY LAST YEAR JVC released the
GR-C7 mini cassettc 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 mca-
sures up. Anyway, quality is not ecvery-
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 dctailed and balanced image.

JVC GR-C7

First impressions of this machinc arc 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
cnsuring stecady shots: REC 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 1.4kg 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
mcans you can play st generation tap in a
VCR, but I wonder if the first generation
factor is of any advantage.

SONY HANDY CAM
CCD-V3OE

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 scem to be able to get
down to about 8 frames and the shortest
shots make it great for animation. 1 would
have liked to have seen a remote start/

-

The Sony CCD-V30E

Video 8

Handycam

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
(without the battery)
130x155%x237 mm.
In comparison with professional gear
these new small systems are getting close
to broadcast quality. {

1.4 kg
and is
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Reviews

Compact Discs

reviewed on this page
suppiled 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
back 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

*ACCUPHASE *KISEKI

sATWA *KRELL

*AUDAX *MAGNEPAN

*AUDIO RESEARCH *N.AD.

*ACOUSTAT *PRECISION FIDELITY
*AUDIOPHILE PRODUCTS ¢PROAC SPEAKERS
*DUAL *RANDALL RESEARCH
*DYNAVECTOR *SPENDOR SPEAKERS
*GRADO

Improvements to QUAD, LEAK and McINTOSH amplifiers.
FOR MUSIC ENTHUSIASTS - AN ALTERNATIVE IN HI-FI.

wo  “Oak Kee Howse”

114 High St., Kew

862 2315

READER INFO No. 25
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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

Antist — 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
picces 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 fo 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 Perta sung by the page
Chcerubino in the opera The Marriage of
Figaro (1786). This song refers to the love
the young page is fecling for his mistress
the Contessa Rossina. It is traditionally
sung by a soprano and is mcant to be a
lively little number in the humorous vein
of the Opera gencrally. On this recording
a delightful picce becomes a dirge. sung in
a painfully slow and simplificd fashion by
Madecline Bell.

One could forgive one error of interpre-




* % %% Don’t miss it
* %% Value for money

* K
*

Please miss it
Watch the microwave instead

tation if it was the only onc 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 rcturn. 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 comedics of the year and a movie
that bears constant re-viewing. Midler,
who recently starred in another great
comedy “Outrageous Fortunc™, is truly a

great star. Highly recommended.
Peter Brown

Title — THE JOLSON STORY
Distributor — RCA Columbia
Length — 125 minutes
Rating — G
Standard — * * x %
OK. I 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

movic. At this stage, Jolson was a forgot-
ten ‘man, discased. neglected and scem-
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 arc great, the dialogue is good and
corny and for the astute. you can cven
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 tramned

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.

11 Muriel Avenue.

RYDALMERE NSW 2116

%S F

Better sound through research.
READER INFO No. 26

Programmers

EP232
4 The EP232 has proved itself to be a
reliable low cost programmer. It
combines simplicity of use with the
convenience of a self contained R$232
device.  READER INFO No. 51

FLEXEPROM

# A versatile new programmer able to
program just about any EPROM,
CMOS EPROM or EEPROM as well as
single chip micros. No personality
plugs are required; device pin details
ana programming parameters are
contained in a user editable
configuration fille. READER INFO No. 50
¢ Intelligent & Normal

Programming
¢ Intelligent Identifier
¢ Easy to use menu driven S/W
¢ Screen based editor
4 Standard RS232 interface

TTL PROM ADAPTERS

@ Convert the EP232 or FLEXEPROM
into a FUSIBLE LINK programmer able
to program a wide range of TTL

PROMS. READER INFO No. 49

ALL AUSTRALIAN
# Designed and manufactured by

69
P.O. 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

; i A
what we mean. The AVC-30 Video Integrated Amplifier. For just $899.* From Yamaha. S YEAR WARRANTY.

Saatchi YAM 028/R READER INFO No. 27 * Rec. retail price.




FEED FORWARD

V000000 00000000070007707770077077774

00100 FO$="":STRS(20N0):DIM ZO(10) IALS=""

not1n CLS

00120 UNDERLINE:PRINT:CURS 24,1:PRINTWE'RE EMPTY '°

00130 SPEED SO:PRINT

00140 MHORMAL:PRIMT"You are flying over a city in your helicopter

but you have no t -

00130

00160
00170
00180
00190

00200

00210
0022¢
onz3o
00240
20230
00260

1 NORM,
00270
00280
00290
00300
00310
00320
00330

00340
00330
00360

00370
00380
00390

00400

00410

00420

00430
00440
00430

00440

00470

00480
00490
00300

00310
ons320
00730

00340

00330

00360
00570

00380
00390
00600

00610

PRINT*enough fue! to get away #rom {t to land.
PRINT®*$#1ying (s an arwy hellcopter 4ull of bombs.
PRINT*~1ty and land there.
PRINT®*Your helicopter will get lower and lower as the game goes On,
PRINT*s0 bomb the tall butldings first so au not to crash into them.®
PRINT:PRINT“Use the SPACERAR to fire bombs.
PRINT
SPEED O
CURS 30,16:PRINT®HIt any key to continue...®;
IF KEY=*"*THEN 240
RESTORE 310:X=64:2=0
CLS:CURS 10,7:PRINT*'’Oh, no'' We're “; :UNDERLINE:PRINT empty”}
AL:PRI NT®!!"'*1:FOR I=-448 TO -433:POKE I,0:NEXT I
FOR I=64%960 TO 43007:READ A:POKE I,AINEXT I
FOR I=63040 TO 43087:READ OKE I,AINEXT I
FOR I=0 TO 10¥64:CURS I:PC i :NORMAL :NEXT I
PCG:FOR I=44 TO N7 STEP -1:CURS I,1
DATA 0,63,0,7,12,24,48,322,32,32, 48 31,19,7,2,1
DATA 0,234,128,240, 120 124,126,127, 127 126, 126 232,248,240,32,248
DATA 0,0,0 0,0,3,3,2%3,2%9,3,3,0,0,0,0,0
DATA 0,0,0,7, 12 24,48,32,32,32,48, 31,13 7,2,13
DATA 0,128, 128 240,120,124, 126,127,127, 126,126,232,248,240,32, 248
pATA 0,0,0,0,0,3,3,233,233,3,3,0,0,0,0,0
RESTORE 380:FOR J-éSllO TO 63498:READ A:POKE J,AINEXT J
DATA 253,255.253,255,255.255,253,253,255.255,255,255.255.255.255,255
20%(0)="d222ddddddd222dddddddddddddddaddzzzzzz"
208(11=°"d222dd2222d9222ddd2222ddddddddddd222222ddddddddz2222222222"
208(2)=°d777dd2222d222ddd2722d2222d4dddd2222220ddddddd22222222222"°
20831 ="1227d42222d227ddd2222d2222d%ddd022222204dddddd22222222222 "
208(4)="d272dd2722d772ddd2222d2227922220222222dddddddd22222222222"
708t%)=°dz22dd2222d222d¢d2222d2222d2222d2222220d22224d22222222222"
70806)="d272dd2222d272ddd2222d2222d22220222222dd22722dd22722222222"
20%(71="d222dd2222d222dd092222d2:2242722d2222224422220d22222222222"
IF I=64 THEN PRINT®\";
IF 1=63 THEN PRINT®\]1°;
IF I1¢&3 THEN PRINT*\1°°%¢
nuT 2,644:00T 2,0
CURS 143,1:PCG:PRINT 4"}
NEXT I
PCG:CURS 37,1:PRINT®\ 14" INORMAL
FOR I=0 TO 7:PCG:CURS 1,I+8:PRINTZOS(I){INEXT I
NORMAL :CURS 25,16:PRINT*HiIt any key to start..."§
AlSwKEY:IF Ai$=°" THEN 360
CUPS 23,16:PRINT" "3
J=ASC(* 2'10128 Le®ASC("d")+128:M=140:REM J SKYLINE,L BLANK,M BOMB
Xw37:y=1 :REM STARTING POSTITION OF PLANE
IF V=] THEN 770
IF KEY$=" * THEN 640

The helicopter you are’
You must bomb the *

00620GNSUB 800
0063060T0410

00640
00630

CsX:D=Y

CURS X, Y:GOSUB 800: D=D+1

00660 IF D>I3 THEN 620

00470 CURS C,D:GOSUB 790

00680 IF V()L THEN CURS C-1,D:PCG:PRINT"ddd”;:GOSUB 860:PLAY 1:NORMAL:GOTO 620
00690 PRINT CHR M) :NORMAL: CURS C,D:PRINT CHR(L){:GOTO 630

00700PCG: CURSA-1,B:PRINT ddddd | @ F=2

00710CURS1, 13:PCG:PRINT*\1°d"3

:FORI=OTOF:NEXTI:CURS1,13:PRINT"abcd®}

007200UT2,64:0UT2,0:F=F+2
00730 1FF=) 40THEN740ELSE710
00740CURST, 13:PRTNT "\ 14§ i NORMAL

00730

CuPS 12,2:PRINT °Congratulstions, you made §t*:PLAY 16;:6;20;23:0;

20;23,8; 0,3:CLTIEND

00760
00770
00780
00790
00800
O0R10
T=1:

PRINT CHRI233);:CURS 1,2:PRINTSPC(64)

CURS 71,2:PRINT"You crashed”

GOTO 890

WRPEEK (2471 +PFFK (760) #236: V=PEEK (W) :RETURN
IF X=2 AMD vY=13 THEM 710

A=X:BeY:XuX-1:1F X¢1 AND T=4:X=1:CURS ¥,Y:PCG:PRINT"ddddd”
IF Y>14 AND X=1 THEN 700 ELSE IF X(1:T=T#1:“=37:PCG:CURS i

*ddadd I NORMAL

00P20
00830

00RAOPIG:CURGS , RIPCCIPPINT "ddqddanc;
NORMALELSEP rG:PRTYNT*abr*

OUT2,64:0UT2,0N: TFH=1 IH=OFL.SELETH=1
CURS X,Y:GOS''P 790:TF /=T THEM CUnT M, YiPCGIPRINT 2137 ( NORMAL:GOTO
“CURS),¥: IFH-1 THENPCGIPRINT"\1" "1

7?70

© TMOPMAL

0ng=n orTieN

anger
THEN
[l
1=D-1
00880
00gen
naenp
0091¢
00°20
Y:iPRI
00920

Chopper Game

~L'PC -1, D-1:1UEPFEK(267) ¢PEEK (268) 275! LIF v=J
FOR I=D-1 TO @& STEP -1:CUP= C-1,T:PPINT ¢
cuPs €41, D-1:W= PCFK(”&"#PEEV(”&E)I?S& V= PEEK(HY:ZF V=3 THEN FOR

7O © STEP -1:CUPS C#1 T:PRINT "4} INEYT I

RETURM

veve]

CURS ¥, YIW=PESY (267) +PEEX (263) #236: V= PEEK (W)

YY1 CURC ¥41,Y:URPFEK (267) +PEEY 1 2£0) X206 F=PEEK (W]

IF Yn1 NP F=1 NP Y~16 THFN @70 ELSE CUPS ¥,Y-1:PCG:PRINT®dJd®;:CJURS X,
NT*)4 ¢ pAoMAL : GATO P00

ErP (124 TO1 STFP-1:PLAY CIMFYT C

sounds for the helicopter |

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 | 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

have used OUT 2, 0:0OUT 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

20190 REM R AR AR R AR AR RN R E R RN

20119 REM * DRAWING *

20120 REM * CHRIS GORE AUGUST 1987 *

PP139 REM FARRRRRARAAFERRRARRRRRRRRFRIRRRE AR R AR AR RRRARARE

PP140 C=233:D=127:A28=""End

99139 OUTL,?9

20160 HIRESZ

90179 A=INI(9)

22188 AiSsKEYS

PP190 IF Al$="1" OR AlS$="L" THEM LET A2%="L"

90200 IF Ais$="R" OR Als=’r”" THEN LET A28="R

88219 IF A28=°R" THEN GOSUB 420

P0220 IF AZ#=°L" THEN GOSUB 290

P0230 IF Als="e* OR Al$="E*" THEN CURS1:PRINT “ERASE®"; ELSE CURS 1:PRINT" -}
PP249 REM Joystick controlled lines

29250 GOSUB 549

88260 B=(A AND 128):1F B=0 THEN IF Al$="e® OR Al$="E" THEN RESET C,DELSE

IF B=@ THEN SET C,D

99279 GOTO 170

PP280 REM Line drawing routine
PP290 CURS1:PRINT-LINE";

29300 A=IN(@)

82318 GOSUB 549
88329 A=INID)

#9338 B= (A AND 128):
209340
9330
9360
99370
99380
9390
P94090
9410
99420
99430
09448
28450
[-I:L1.1]
D:GOT
Pvave
99480
29450
885909
2983519
9520
99530
209340
99330
203568
298529
29380
29590
[-LLT1
PB610
28620
29630
'LLLT)

Drawing

This is @ drawing program for
the premium series Microbee
and uses the joystick to con-
trol the cursor. 1t has three
modes of drawing.

The first is a "freehand’
mode, it will draw as long as
the fire button on the joystick
is depressed. If the fire bufton
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

IF B=@ ANL E=!

A=IND)

B=(A AND 128):
GOTO 390
CURS1:PRINT" ‘3
A2¢=°“:E=D
RETURN

REM Rectangle drawming routine
CURS1:PRINT*RECT";

A=INI(D)

GOSUB 340
A=IN(D)

B=(A AND 128}:IF
0 319

IF B=® THEN 339

B=® AND E=1

A®IN(D)

B=(A AND 128):
GOTO 439
AZ$=°":E=P:CURSI1:PRINT"
RETURN

REM Cursor moving subroutine

IF B=0 THEN 480

B=(A AND 2):
B= (A AND @)
B=(A AND B):IF
IF C(1 THEN LET C=}

IF C>31@ THEN LET C=519
IF D<1 THEN LET D=1

IF D)>234 THEN LEY D=254

:IF B=

RETURN

THEHM PLOT C,D
IF B=® AND E=@ THEN LET E=1:F=C:

IF B=® AND E=0 THEN LET E=1:F=C:

INVERT C+1,D:INVERT C-},D:INVERTC,D-
INVERT C+1,D:INVERT C-1,D:INVERTC,D-1:INVERT C,D»1

10 F,G:GOTO 389
G=D:SET C,D:CURS&:PRINT"SET";

THEN PLOT C,D YO C,G TO F,G TO F,D TO C,

G=D:SET C,D:CURSE:PRINT SET";

B=(A AND 13:IF B=9 THEN LET D=D¢1
IF B=8 THEN LET D=D-

1

@ THENLET C=C-1
B=@ THEN LETC=C+i

1:INVERT C,D*1

line and press the fire bufton
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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00100
00110
00120
00130
00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
00350
00360
00370
00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500
00510
00520
00530
00540
00550
00560
00570
00580
00590
00600
00610
00620
00630
00640
00650
00660
00670
00680
00690
00700
00710
00720
00730
00740
00750
00760
00770
00780
00790
00800
00810
00820
00830
00840
00850

b

** Invasion Force **
** Ver 2 **

REM
REM =
REM

REM

REM
GOSUB630
T=1000:H=0

F=10

J=0

CLS

LORES:PLOT 0,2T0127,2

PLOT 0,2T018,25T029,13

PLOT 0,45T0127,45: PLOT 0,38T0127,38

PLOT 0,2T050, 20T060, 2T0O80, 20T084, 2T0110, 30T0125,2
X=1:Y¥=5

P=INT(RND*61)~2

IFP=0THENGOTO190: IFP=1THENGOTO190: IFP=2THENGOTO190
IFP=3THENGOTO190: IFP=4THENGOTO190

CURSP, 15:PRINTCHR(158);CHR(173)

NORMAL :X=X+1:T=T-1:CURS3,3:PRINT"TIME IS";T

CURS3, 2: PRINT"COMMENTS: "

Writen by Norman Tee & C. Illic,

CURS31,3:PRINT"YOU ";X+2

CURS40, 3:PRINT"ALIEN ":P

CURS51,3:PRINT"SCORE ":;J

CURS17,3:PRINT"ALIEN HIT ";H

GOTO0460

IFH=0THENCURS20,2:PRINT"Must have been a stowaway!!":PLAY1;2:3:13:14:5,4
IFH>10ANDH<20THENCURS20, 2 : PRINT"A planet defender ":PLAYO,10
IFH>1ANDH<5THENCURS20, 2: PRINT" Another stowaway!!":PLAY1:;2:3:4:1:2:3:4:5:6:7

IFH)SANDH<10THENCURSZO,Z:PRINT"Crewman":PLAYO,10
IFH>20ANDH<30THENCURS20, 2: PRINT"A star fleet commander t":PLAYO, 10
IFH>30ANDH<40THENCURS20, 2: PRINT"General five star":PLAYO,15
IFH>40ANDH<50THENCURSZO,Z:PRINT"Super star !!":PLAYO,15
IFH>50THENCURS20, 2: PRINT"Unbelievable t111"; CHR(174) ;CHR(157)
PLAY13,3:13,3;11,3;13,3:9,3;13,4;11,3:9,4

CURS26,13:PRINT"G AME OV E R":PLAY1,4:PLAYO,15:G0T0780
IFT=0THENPLAY4,2:4,2;4,2;1,5:G0T0360: END

IFX=60THEN190

IFX=P-2THENPLAY1O0
CURSX,Y:NORMAL:PRINTCHR(32);CHR(137):CHR(166);CHR(153);CHR(134);CHR(32):
NORMAL
K1$=KEY:IFK1$="
GOT0280
FORB=7TO15:0UT2,0:0UT2,65
CURSX+2,B:PRINTCHR(170);CHR(149):

NEXTB

IFX=P-2THENS580

GOTO190
CURSP—Z,lS:PRINTCHRx164);CHR(167):CHR(155):CHR 152
PLAY1,3:;2;4;1:3

H=H+1

J=J+F

GO'T0190
CLS:LORES:FORI=1T064:CURSI,I:PRINPCHR\191)::NEXTI
FORD=1T015:CURS], D:PRINTCHR(191); :NEXTD
FORA=1TO64:CURSA,15: PRINTCHR(191) ;:NEXTA
FORU=15TOlSTEP—l:CUR564,U:PRINTCHR(191);:NEXTJ

"THENS30

CURS24, 3:PRINT"** Invasion Force **"

CURS3,5:PRINT"Tne object of the game i3 t> blast tine ALIEN Missile "
CURS3,6:PRINT"You must hit directly in the centre of him ! "
CURS3,7:PRINT"I'ne ALIEN can blend in with the landscape."
CURS3,8:PRINT"Use the SPACE BAR to fire the LASER"
CURS3,9:PRINT"A pip means you are directly over the target."
CURSlS,ll:PRINTCHR(l37);CHR(166);CHR(153);CHR(134);” YOUR SHIP"
CUR516,13:PRINTCHR(158):CHR(173);" ALIEN MISSILE"

CURS22,15: PRINT"PUSH SPACE BAR TO START"

IFKEY=" "THEN770ELSE760

RETURN

CLS:LORES:PLOT 0,0T0127,0T0127,47T00,47T00,0
CURS20, 2: PRINT"NUMBER OF ALIENS YOU HIT WAS":H;
CURS22,8:PRINT"PUSH Y/N FOR ANOTHER GO 2"
K1$=KEY:IFK1$=""THEN810

IFK1$="Y"THENGOTO160
IFK1$="N"THENPOKE164,0:USR(32768):REM Auto Boot.
IFK1$="$"THENEND

GOTO810

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 aboutt

Generally, however, a
good mag, worth reading. Bit
less politics, though, huh?

P.S. Sept. ‘Line Switcher' arti-
cle great — top marks to lan
Thomas.

Phillip Dimond
Alexandria
Sydney, NSW

| just received my first issue of
ETl 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

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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INPUT
FROM ©
RADIO

+12V
12V
a2V
&
3 BC337
12V
1C3
555 ]
IN IF
L4004 | - -
1 RL2
=
15

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.

412118V

e[ REGY Jorp 210V
7805

L. Kafer,
Laverton,
Victoria

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,

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'Conneli
Oatley,
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 ETC60L) worth approximately $191.

Selections will be made at the sole discretion of the editorial staff of ETI
Magazine.

C——

wsﬂ"“. -

,:ﬂ.'-";“ 200 A€

AeaTHY

RULES

The winning ent
sion will be final.
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 1o abide by their conditions.

will be judged by the Editor of ETI Magazine, whose deci-
No correspondence can be entered into regarding the

COUPON

Cut and send to: Scope-ETl ‘Idea of the Month' Contest/
Computing Column, ETI Magazine, PO Box 227,
Waterloo NSW 2017.

| 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. |
declare that the attached idea/program is my own 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.

SIGNature ... Date................. svesuwewenes.
NG oottt et e eee et e et e es et e bt abeaae e e ea e e R e b e e R R e
AGATESS .voveveeeeeeeiaeesteseseest e esesaesebesre e e e b e e E e st s

Postcode ...
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220n = ™M 7 1 ]
I 1 (U 8jicado®
& 1 LEDIS S =
8
12 56789 wa:g _L_
00000000 ..;.8
8aL .3'9
pws. 12V
LED LAYOUT 12v N 7805 Jout
a2V
va_‘L coM s 10u
Ten Pin Bowling Game — 1w = 5l T
Initially 1C6&7 are clocking ing pins falling. Touching the 6 1 4a)
at high speed and LEDS 10-19  switch again causes the same 7 5 ,,\/[-\
are lit. LEDA is also lit. sequence but this time pin 13 2k7 > - @‘g“"/
Touching the touch switch IC5b goes high disabling the BRIGHT 3 LM391 - ——(4)
flip-flop IC8b and IC8c and IC7's clock. This causes more 8 16 s 0N
enables clock IC8d. IEDS 1-9  LEDS to go out. After a time L 1 Jnd
light in sequence until pin 11 determined by the monost- in7 AT w A~ A\
IC4 goes high. This resets the able IC1a and IC1b, IC's 5, 6 4 S ,@
flip-flop and after a couple of and 7 are reset and the game or92 13 @’
seconds delay IC4 is reset is ready for the next bowler. 15k 00N 2 4
and LED1 lights up again simu-  Scoring is done exactly the Y
lating ball return. At the same  same as real bowls. 220n 0 P ~
time IC5a is clocked and pin1 L. Kafer, = ~4e)-
goes high and disables the Laverton, 2 7
clock of ICé. This causes a Victoria. 2V
random binary output to turn 10
some of LEDS10-19 off simulat- I‘ e,
= 3l39 BASS
6 1 (R
SETS e
Bass and Treble Meters grioniNess Q1k2 [LM39N LT (4qy”
1
8 R4 e
This simple LED meter shows 1%S (o)
. 4 15 /&
bass and treble levels using 0agq1 L )
two LM 3914 and one 741 op- or 92~ W AN
amp. Use red LEDs for the 13 Q,}/
bass and green for the 15k 2 2~ N
treble. The 50k trim pot sets - P
the input sensitivity. i
A. Taylor, = 0% f.-':.'\
Mulgrave T %
Victoria =
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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-
ance 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,
sqid: “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. 141

Portable
Recorder

Kent Instruments have
released the GOERZ/METRA-
WATT  SE110 and SE1N
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 mVv
dc full scale, with calibrated
zero suppression up to 200%.
The SE111 has 48 calibrated
ranges from 150mV to
750 vdc/ac and 0.6mA to
6 Adc/ac.

Operation is by on-board
batteries, extemal 12Vdc or

mains  supply. 12
speeds from 1cm/hour up to
600cm/minute are provided.
A range of accessories such

chart | as shunt resistors and clip-on
current transformers are also
available.

R.I. No. 1142

1

L L

Coupling
Microscopes

Warsash have released the
series 2500-5000 TV-Micro-
scope Couplers, which con-
nect any biack 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 1x, 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.

R.I. No. 113
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NEW PRODUCTS

New Method
Of Solving
Problems

To help solve the problems
that occur due to intermodu-
lation distortion which hap-
pens when the transmit sig-
nals of various transmifters 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 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 R$232-
C and digital-to-analogue in-
terfaces.

The PM 9190 RS232-C/V24
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 RS232/V24 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
inteface 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-
teface allows the display

Philips Introduces
Retrofit Interfaces

values of the muitimeter to
be output to a recorder for
direct plofting. The desired
groups of 3 or 4 display
digits can be selected by
switch seftings 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 signa!l polarity to-
gether with the measured
value from the display. If re-
qQuired, a signal offset can be
added for easier reading of
small values.

R.1. No. 104

ERRATA

The correct data is:

Output Power .
Sensitivity ...

Incorrect information on the Mobiletronics
Pocketphone was published in ET), August 1987.
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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 € via 8 in 30 sec-
onds’, then use their own ‘in-
telligence' to work out ways
of doing so.

The Imperiai 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 ail 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 aqlso 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 tactor,
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 venhicle.

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.

R.I. No. 105
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Flectrolytic Gapacitor For
SMPS 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 22uf 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 89A 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.1. No. 106

Epson LX86

Epson’s Additional Features

Epson has infroduced 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
draoft 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
pane! 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 lefter 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.1. 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 fwisted 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.

Transmifters 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 extemnal supply —
16 volt AC as standard, with
modifications for other op-
tions.

The compact MS-300 mod-
ules measures 26 mm wide
by 127mm deep x 45mm
hlgh R.1. No. 108

Scanner Adds

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 aliow inter-
facing with most other PCs in-
cluding Wang, Burroughs,
NEC and Digital.

The PCS 240 digitises infor-
mation from logos, line an-
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

Graphics

operator can input material
directly to the screen from a
remote fax machine via the
Compuscan. A simple two
button operation is alil that is
required for entry of docu-

ments to be scanned.
R.1. No. 109

Crusading
Siceess

L1T. 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 SMD. (surface
mounted devices).

R.1. 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-

vides precise pressure meaqs-
urement from 1PSI to 27 PS|
via a digital LCD read-out.
The gauge operates from
standard 1.5 V batteries.

NSD Product Manager, Bill
Scoft, said the Sensym elec-
tronic tyre pressure gauge
would  "revolutionise  the
mechanical portable tyre
gauge market in this coun-
try.”

R.1. No. 137

Static Bags

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

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 Scramhbler

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.1. 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 moduliator/-
demodulator and controller
functions for automatic calli
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 bitisec
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 MOD310, 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 sofftware 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.1. No. 110
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DEFINITELY NOT YOUR
AVERAGE COMPUTER

the Applix 1616
power, price and flexibility

ALL AUSTRALIAN
DESIGN, MANUFACTURE

““The highest performance
computer design

ever published”’

ETI Magazine December 1986

AND SUPPORT

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
1/0 and unlimited expansion
capabilities.

POWER AND FUNCTION

e Motorola 68000 (16/32 bit) processor.

® 512K bytes RAM as standard.

e 64K ROM expandable.

® On-board high speed cassette interface.

o Optional disk/co-processor card.

® Four 80 pin expansion slots.

® Dual serial ports.

o (entronics compatible parallel printer port.

® General purpose digital to analogue /0 port.

® Analogue two-button joystick port.

e Graphics: 320H x 200V 16 colours, 6401 x 200V
any four of 16 colours.

o Standard RGBI interface or composite video.

THE OPERATING SYSTEM

1616/0S offers features such as:

® |/0 redirection.

o File management.

o Text editing.

® 68010 support.

e Qver 100 documented internal system calls.
o Monitor functions.

o [nstallable drivers.

o ROM resident.

o Windows and graphics and more . ..
1616/08 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
1616/08, rather than the normal FORTH
screen system. It is fast, has full access to
1616/0S (including EDIT) supports 32 bit
integers, float and interrupt driven words.
Full source code supplied!

BASIC INTERPRETER

SSBASIC features 32 bit integer nunibers,
floating point, variables, multi-dimensional
arrays and character strings. Access to
1616/08S, graphics and assembler from
within BASIC.

APP%G

Martin Elnc Advertising

READER INFO No. 28

“C"” COMPILER/CROSS
COMPILER

All Australian. The Hi-Tech “C  Compiler
running under 1616/0S 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 Z80H 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:

e On board Z80H CPU (running at 8Mhz).

® 8K 10 32K of ROM.

e 8K to 64K of static RAM.

® WDI772 disk controller chip.

® Supports both 3.5" and 5.25" DS 80 track
floppy drives.

Options:

e SCSI hard disk interface using the NCR5380.

e Two additional serial ports (under Z80 control)
using the 28530 SCC.

o CP/M support coming!

r
-
L

=

JOIN THE HUNDREDS
OF 1616 USERS

Mini kits start at $239. basic kits from $449,
keyboard 8139, power su
disk controller kit from $249.

If you require further information, pricing
and updates, user groups information.

CONTACT APPLIX TODAY

324 King Georges Road, Beverly Hills

lies from $69,

Applix Pty Limited

P.0. Box 103, Beverly Hills
N.S.W. 2209, Australia
Telephone: (02) 758 2688

*All pnces include sales tax.



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 boftleneck in data
transfer to a disc is the file
server, part of the /0 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-
parment 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 g
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

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.
Melbourne has developed a drive that speeds up
the process considerably using the new ESDI format.

Now Pulsar in

major successes was 'The Lit-
fle 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-
ermnment 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 Queensiand
Education departments. More
than 3000 units of this
modem have now been sold.

In the second half of last
vear 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 transters data at just on
1 Megabyte per second — a
400% improvement, com-
plete with software enabling
PC users to use ESDI drives in
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Pulsar’s Enhanced Disc Drive

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 ESD! 85
Mbyte drive units for $3490
including tax.

— Jon Fairail

Philip Delacretaz, Managing
Director of Pulsar Electronics
Pty Ltd, with the ESDI
Controller card.




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. We're sure you'll agree
they're exceptional value for money!

@ Assembledin Australia! ® AT* style keyboard
e Testedbyusfor24hours e 8Slot motherboard
prior to delivery! ® 6 months warranty!
© 150W power su;yzly
(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 Controiler Card $795

256 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 Paralle! Port. (Includes Timer Disk). $1,150

20 M/BYTE HARD DISK COMPATIBLE
COMPUTER

20 M/Byte Hard Disk, 360K Disk Drive. 1 Senal, 1 Paraile! Port.
(includes Timer Disk)
Single 360K Floppy Disk Drive .

only $1,750
Dual 360K Floppy Disk Dnives

only $1.895

IBM* AT* COMPATIBLE
$2,795

Assembled & 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 & Hard Disk Controller @ 20 M/Byte Hard Disk
® Printer Card and R$232 ¢ Keyboard
© 200W Power Supply ® 6 Months Warranty
........................................................................ only $2,795

IBM* BABY AT*
COMPATIBLE . $2,595

© 1 M/Byte Main Board ® Swilchable 8 10/12 MHz
®1.2Mi ge Fioppy Disk Drive @ 80286 CPU

@ Colour Graphics Display Card e 8 Slots

® Floppy & Hard Disk Controller @ 20 M Byte Hard Disk

® Printer Card and R$232 * Keyboard

 200W Power Supply © 6 Months Warranty
Dimensions: 360(W) x 175(H) x 405(D)mm

SWIVEL BASE

Make life @asier with these quabty,
swivel and it bases. compiete with

rubber htungs!
Cat D11100

RS232 BREAK OUT BOX

Special, $19.95

—
’
'n postions

: _Ja SPECIFICATIONS:

‘/ Connectors: DB25 plug on 80mm

A simple way of monitonng RS232
intertace lead actvity Intertace
poweted, pocket si1ze for circunt
testing. monitoning and patching
10 signal powered LED's ang

2 spares 24 switches enabies you
to break out circuits or reconfiqure
and patch any or all the 24 active

nbbon cable and DB25 socket

Indicators: Tnootour LED's for TD.
RD, RTS, CTS, DSR,CD, TC.
RC, DTR. (E)TC

APPLE* COMPATIBLE Jumper Wires: 20 inned ond preces

JOYSTICK Power: Intedace power
Ideal for games of word processing Enclosure: Black, high impact
Fits most 6502 “compatibie” plastic
computers Dimensions: 85 x 95 x 30mm
Cat C14200 $39.95 XIS 700 JN——— $94.95

Verbatim

Datalife

VERBATIM DISK
SPECIALS!

All prices 10 disk boxes!

Description

51/a” 1S/2D .
51" 25/2D
51/a” 25/4D
51/a” 2S/HD

312" 1S/2D ...
312" 28/2D

S5Ve” DISK STORAGE
EMcient and practical Protect your
disks trom being damaged or lost!
Features...

® 70 disk capacity

® Smoked plastic cover

® Lockable (2 keys supplied)

® Drviders/spacers
Cat C16025 only $14.95

314" DISK STORAGE UNIT
@ Holds up to 40 x 31/2° diskettes
® Lockable {2 keys supplied)

® High impact plast id and base
only $14.95

Cat C16035

PRINTER RIBBONS
CPg0, BX80, DP80 BX100, MB100
ALL A CRAZY LOW $9.95

PRINTER RIBBONS TO
SUIT EPSON MODELS...

MX100, FX100. RX100

{Cat C22002) $19.95
MX70 80, FX7080. RX70'80
{Cat C22031} $10.95

COMPUTER PAPER
Ouality paper at a low pnce! 2,500
sheets of 60 gsm bond paper
Cat C21003 11x9'2" $49.95
Cat C21005 15x11°  $67.95

1-9boxes
.. $24.95
ceereenes $29.95
ceeeeneee. $75.00
ceeeenee. $44.95
..... $47.50
ceeerenee. $49.50

10+boxes
$22.50
$28.50
$70.00
$42.95
$46.50
$48.50

=18
NEC DISK DRIVES

34" DISK DRIVE
& 1 M/Byte unformatted.
(640K formatted).
® Double s«ded, double denstty.
® Access Time 3m sec

Cat $265

5Va" SLIMLINE
@ Switchable 1 6 M'Byte to 1 M Byte
unformatted
12MBytetlo 720K formatied
© Double sided. double density.
® AT compatibie
Cat C11906 $295
8" SLIMLINE
® Double sided. double density.
® 1 6 M:Byte unformatted
Cat C11908 $795

20 M/BYTE HARD DISK
DRIVE FOR IBM* AND
COMPATIBLES

Tandon drive with controller card
Cat X20010 WAS $750

SPECIAL, ONLY $695

“1BM 3 & rog stered trade mark

APPLE* COMPATIBLE
SLIMLINE DISK DRIVE
Compalible with Appie 2 +
Cat X19901 Normally $225
SPECIAL $179

't APPLE* IC COMPATIBLE

DISK DRIVE

{including cabie only $199
("Apple 13 & reguaterad Yacde mark )

S

i
I

CANON A-50 PRINTER
@ Senal Impact Dot Matnx
®180CPS

® Near Letter Quality Mode

® 1 4K Bufter

Cat C20045

—

PRINTER LEAD FOR{IBM*

# Suits IBM® PC XT and compatibles

e 25pn D" piugs(oomputer end)
to Centronics 36 pin plug

Cat P19029 18 metres $17.95

CatP19030 3 metres ~ $22.95

$595

“NO FRILLS” DISKS!!
Now you can buy absolute top guallty disks that are

also the cheapest in Australia!

hey 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, D/S D/D without boxes, or brand name,
just their white paper jacket, index labels and write

protects.

51/4” D/S "NO FRILLS” DISKS
FROM $0.85 EACHI!

1-9 PACKS

$1 oea

10+PACKS

SEND 52§0R SAMPLE DISKY)

100+PACKS

8.50°

(TAX EXEMPT PRICES LESS 1 PER PACK)
312" “"NO FRILLS" DISKS!

1-9 PACKS

(PER PACK)

100+PACKS
$34
PER P,

(PER PACK)
(SEND $5 FOR SAMPLE DISK!)

100+PACKS

(PER PACK)

(TAX EXEMPT PRICES LESS $4 PER PACK)

SAMSUNG 12" 20MHz
COMPOSITE MONITOR
ONLY $149

FEATURES....

® High contrast. non-glare screen

@ Highresolution. 80 or 40 character
display

‘SPECIFICATIDNS....

Picture tube: 12° diagonal and 90°
deflection
Phosphor: Available in Green (P39)
or r
Video Input signal: Composite
Signal
Polarity: Negative Sync
Level: 0 5V-2 0Vp-p
Scanning frequency:
Horlznntal: 15 734 KHz « 01%
VertiLal: 60Hz
Video bandwidth: 20MHz
Active display area:
216(H) x 160(V)mm
Display character:
80 characters x 25 rows
Input terminal: RCA Phono Jack
Controls:
Outside: Power Switch Contrast,
Brghtness, H-Shift. V-Size
Inside: H-Width. H/V hola.
HV Iineanty, Focus
Power supply: 110/120V 60Hz.
2207240V 50Hz
Dimensions:
308(W) x 307(H) x 297(L)mm
Waeight: 7 3 Kg
Shipping weight: 8:3 Kg
Cat No Descnption Price
X14514 (GREEN) $149

X14516 (AMBER) $149

SENDATA
DIRECT CONNECT
MODEM

@ CCITT V21 300 baud full duplex
& CCITT V23 1200775

® Bel! 103 300 Full duplex

® Beil 202 1200 Half duplex

® Auto answer, auto disconnect

® LED display for Power, TX. RX.CD
® AC power adaptor included

® DB25 pin connector
® Telocom Approval N° CB3/37/1045
Cat. X19120 ............ $295
(SOFTWARE FOR VIATEL  $95)

K
CENTRONICS GENDER
CHANGERS

® Fernale to Female.

@ Saves modifying of replacing

non-mating Centronics cables

@ All 36 pins wired straight through.

Cat. X15663 Male to Maie

Cat X15661 Male to Female

Cat X15664 Female to Female
Normally $33.95.
Only $24.95

ri.

. . L .
Rod Irving Eiectronics
48 A Beckett St, MELBOURNE
Phone (03) 863 6151

425 High St, NORTHCOTE
Phone (03) 489 8866

Mail Order and Correspondence
P O Box 620. CLAYTON 3183
Tolex AA 151938

Fex (03)543 2648

MAIL ORDER HOTLINE
008 335757
{TOLL FREE)

[STRICTLY ORDERS ONLY}

LOCAL ORDERS
& INQUIRIES
(03) 543 7877
POSTAGE RATES

$1 9 99 $2 00
$10 2499 $3 00
$25 34999 34 00
$50 $9999 3500
$100 $199 $7.50
$200 3499 $10 00
$500 ptus $1250

The above postage rates are for
basic postage only. Road Freight,
bulky and fragile items will be
charged at different rates

All sales tax exemp! orders and
wholesale Inguines to
RITRONICS WHOLESALE.

58 Renver R, Clayton

Ph (03) 543 2166 (3 lines)

Erors @ g oo s anepted
B PR AT . wag

o -
Marwms Arce + § mm——" g daah

i

I e s
(7 A [
I

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.

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 1o 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 microproe-
cssor will not replace the mainframe for
computing. Events have proved that 1o 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 nced at least six for
the alphabet — preferably seven or cight.

The 8008

So Intel released the 8008, an cight-bit mi-
croprocessor. in 1972, and later upgraded it
to the 8OK().

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 seene,
of course. Zilog for a time 100k 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 sct 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 1o the wav the 8080 docs.
In addition, the Z-80 has a number of in-
structions that the 8080 does not have. This
is called ‘upward compatibility’. becausc
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 proeessor. the 6502, was
also very popular. The 6502 and its succes-
sor the 68000 (uscd in the Apple Macintosh
computer) are generally aceepted to be
casicr 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-
tuc 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. itis 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 cach
is allocated a different area of memory. One
task can’t alter any of the memory locations
assigned 1o another task —this is very im-
portant, since if one task goes haywire it will
not causc all of the other tasks to do so t00.

The processor divides its time equally be-
tween all of the tasks which itis 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 are, the less
time gets spent on cach one. and the slower
they run.

Having multitasking means that you can
run a word processor program and at the



same time have another program send a tile
to vour printer. Or vou can have a large cal-
culation going as onc task. and still use the
computer for other things.

The 80286 s upwardly compatible with
the 8086, but has one restriction — it cannot

run a number of tasks at the same time if

they are cach 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 vear. 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. 1000 000 bytes (roughly speak-

ing. 1000 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
scctions 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 o
read a byte from location 500 (100. No prob-
lem: that's a location in RANM and the pro-
cessor can read it direetly. Now say that the
processor wants to look at location 1500 000
— the computer automatically stores the
contents of its RAM onto disk. then copics
the part of the disk which corresponds to
RAM locations 1000 000 to 2000 000 into
memory. and then lets the processor loose
on it again.

Of course. when the processor wants 1o
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 wilt become casier. 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 casier. 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: Controt Program for Microproces-
sors — an carly 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): Onc 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):
which allows the use of a database.
Hard-wired: Built using conventional clec-
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 on¢ pro-
gram at the same time — cach program is
called a “task’.

PC-DOS: Same as MS-DOS.

Task: Sce Multitasking.

Upward compatible: If & ncw 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
cach point of the disk is & memory location.
Zilog: A company that manufactures micro-
pProcessors. ®
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ETI 1424

VERSATILE GUITAR

PRE-AMPLIFIER

Guitar players always place over the top demands on their gear.
This guitar pre-amp certainly delivers over the top specifications.

COMMERCIAL GUITAR AMPLIFIERS
do not appear to be getting any cheaper
s0 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
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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

A range of 28 models of DC to
DC converters.

* Input voltage: 12, 24, 48 or
110 V DC (either polarity)

* Outputs: 5, 12, 150r 24 V in
single, dual or triple
configuration, either polarity

* Power range: 12.5 to 100
Watt

* Over current protection
* Over voltage protection

* Operating
0-50°C

temperature

* Efficiency: 62 to 75% typical

* All in metal enclosures

OFF THE SHELF
DELIVERY

SIMTEX

ELECTRONICS

A DIVISION OF TLE ELECTRICAL PTY LIMITED
{Incorporated in New South Wales)

36 LISBON STREET

FAIRFIELD. NSW 2165

AUSTRALIA

TELEPHONE (02) 728 2121,727 5444
TELEX AA27922 ATTN AMTEX
FACSIMILE (02) 728 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-
cts. 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 nced to be grounded
when no plugs are inserted hence sockets
with closed contact are required. The
input sockets should have their carth 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, usc some slecving or insulated
tape if you are unsure of your wiring.

The same procedure applies to the cf-
fects send and return sockets. Do not for-
get to link the send out to the return in on

ETI 1424 Parts List

Resistors

All a4 W Metal film, 5% tolerance

R4 e 220k
R2,6,30,31 . ...2k2

............... 100k lin pc mount pot

- 100k lin pc mount dual-gang pot
VRS ... s, 10k lin pc mount pot
Capacltors
Cll. e, 56n greencap
C2,5. ..1u/35V bipolar electro
C3,27 e 82p ceramic
C6......... ...10n greencap
C7,13 ...560p ceramic
C8..cev ...22n greencap
CO11,12,20. ... 8n2 greencap
C10..cccen 3u3/35V bipolar electro
C1415. i 100n greencap
C16,17...... ...33ur35V axial electro
C18,19.. & o, 1000u/35V axial slectro
Semiconductors
1C1,234.5 .o TLO72

Miscellaneous

SKIO 11 e
.. 6.5mm Mono Insulated Jack Sockets (contacts
closed when plug is not inserted)

SW1. PC Mount Miniature DPDT toggle
T1....... 12V-0-12V at 500 mA Mains Transformer
Shiglded Audio Cable

5 off 8 pin dil IC sockets
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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 ..... $355
3.5 EXTERNAL DRIVE wicase, Supply ....... $395
MACH 3.5 Driver/Formatter software ............. $68

bebi-13o

Disk Controller, 4 Drives ..........c....ccoceiviennnnn. $59
5.25" EXTERNAL DRIVES 360K/1M/1.2M...SCALL
Mitsubishi 360K Drives
Mitsubishi 1.2MB Drives .........
30MB Hard drive with controller ..
EXTERNAL Hard drives

APPLIX ACCESSORIES
FULL RANGE AVAILABLE

EASTERN S&Vei®
SHOP 5, 300 ROSS RIVER RD

TOWNSVILLE, QLD. 4814
PHONE: (077) 25 1089

READER INFO No. 30

s

ED SAYS

HE WHO SAYS
DISKS COULD BE
PUTTING ON THE
BRAKES

DSDD BOX 10 $12.00

CHECK OUR PRICES

You will be pleasantly
surprised.

SR
g ¢

l/ED

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. [ ]

ETI 1424 How it works

IC1a 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 sensitlvity 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-
plitiers. The voltage galn equation is
given by Avia=1+R3/R2 and
Avib=1+R5/R6, hence to reduce the
gain R3 and R5 need to be reduced.
These amplifiers are ac coupled via C1
and C4 and the input impedance is set
to 220 k for both the normal and top
boost guitar Input. The output of IC1a
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 iIC1a and b
are mixed in [C2a 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 fiat 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 Q-factor is set to 4
by R25 and R22 and VR5 ailows 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
+/—12 Vdc supply is derived from the
7812, (IC6) and 7912, (IC7) regulators.
The circuit draws a dc current of
around +/— 21 mA.

all or part of a trace.

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

* 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 HGC graphics

adapter, output from HPGL or DMPL compatible
plotters & Epson FX type dot matrix printers
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$200 (tax exempt)

To order or for further information

Kepic piy. L.

4 Steinbeck Place, Spearwood 6163,

READER INFO No. 32

Western Australia.
ph: (09) 418 5512

(if applicable add 20% sales tax)
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Versatile Guitar Pre-Amjplifier
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READER INFO No. 33

FEATURES Advanced R65F12AQ 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/0 lines

* Direct access to all Ports

* Two 16 bit counter/timer/6 int.

* Compatible with EC-1F11 Forth Dev System
* +ve, and -ve edge latching of data

* Direct access to all bus signals for interfacing

CeNETOU controL

P O Box 6502 Goodna = 4300 26 Boron St,
Sumner Pk, . 4074. Phone (07) 376 2955
Telex AA43778 ENECON Fax (07) 376 3286

MICRO-EDUCATIONAL ¢

8/ 235 Darby St NEWCASTLE 2300
Australia’s largest computer mail-order 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 $2.00 Cheque/Money Order for P & P.

Ask for your FREE CATALOG
Dear George,
Pleasc rush me a free library
disk for my IBM/ APPLE/ MACINTOSH
(Add $10 for Mac disks)
Enclosed Please find Cheque/Money Order for $2.00 P & P

NAME:
ADDRESS:

PICODE: _____

READER INFO No. 34




RTURRN JA AY AR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR
WYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR
WYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYGCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR
YCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR

zgﬁg JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYGAR JAYCAR JAYCGAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR

SCOOP PURCHASE!!
MICROPROCESSOR CONTROLLED/
SOLENOID OPERATED HI FI
CASSETTE DECK MECHANISM

You guessed it, another Jaycar buy far, far below manufacturers cost where you
buy at a normally silly price because other people have lost heavily.

This time {ts a VERY HIGH QUALITY cassette deck mechanism that cost over $35
US in 1000 lotst This JAPANESE MADE mechanism is deck only - 1.¢. a door 18
not fitted nor are there buttons. The deck s not operated by mechanical buttons
and all control s by electric signals, therefore the deck could eassly be software
controlled.

The deck also features an air damper cylinder for soft ¢ject, massive capstan
flywheel, Hi FI head and excellent specs. (sec below).

This deck s {deal as either a fast high capacity PC memory storage or as a retrofit

to an existing cassctte deck to tmprove performance.

MO ATEL 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 telephond
line as well. A nifty little infra-red wireless remote control ts supplied so that you
can operate Viatel 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 monttor as well as a telly. It also has parts for a
tape recorder and printer and a socket for full QWERTY keyboard.

If you want to tntegrate VIATEL into your home entertainment system then this
1s definitely for you. Because of the compact size, this offer is available to Mail
Order customers as well as our personal customers - but be quick!

Naturally, documentation ts included.

Cat. XV-2210 inc remote control pad

ONLY °199

Cat. XV-2212 Full QWERTY
keyboard $99

Worth at least $80, grab one for ONLY

$24.95

Cat. AC-1590
8PECS:

* 4 track, 2 channel Philips compact cassette deck
* Tape specd 4.75cm /sec

* Wow and flutter <0.129% RMS

* Winding ttme 110 scc FF & REW C-60
* Working volts 9 - 15V

* Supplied with 12 page comprehenstve
manual including circuit diagram,

truth table, etc.

B DIRT
CHEAPI!

B - : o
FREE CATALOGUE

If you don't already own a copy of the Jaycar 116 page 1987 Engincering Catalogue
drop tnto any one of our showrooms for a free copy. If you can't get in send a large
SAE and we'll 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 buflt in and ts cheap!

4

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 spectal prices represent a saving of about 40% on what you can

The Jaybrik’ as they arc called are basically rugged Mosfet power amplifiers
manufactured to high standards on fibreglass board with a special DIECAST
heatsink. All board components are enclosed tn a special conformed coating that
ensures that the amp will operate in extreme environmental conditions. If in the
unltkely event of a repair being necessary the coating can be picked away and the
offending component replaced. The Jaybrik will drive either 4, 8 ohms or 100V
line step-up transformers and has unconditional stability. They are virtually
bullet proof.

‘They are tdeal for professionals who need slave P.A. tn a hurry or any Hi Fi or
sound reinforcement application. You simply connect fAltered DC and a signal to
them and they are guaranteed to got

So check out the specs. You will find them stunning for a PROFESSIONAL

F 'Av Bn K
S8PECS: I

J-100 100W RMS min into 8Q, with 45-0-45 3A transformer and 1 x 8000uF/75
filter cap each rafl and 6A bridge rect 45-0-45 s MAS permitted power supply
voltage. (This will produce 30V across 8Q which is 1 12.5W). Max off load voltst
125.

Distortion: <0.1% max any frequency typ 0.06%. 0.018 @ 1kliz.
Frequency Response: 20 - 20kiz +0dB {-3dB @ 200k1iz)
Sensitivity: 850mV p.p. for rated output

Impedance: 47kQ

S/gfnisc: Over 100 dB W.R.T. 850mV $ 1 25
Stability: Unconditional

Cat. AA-0382

J-50 50W M S min tnto 8Q, with 25-0-25 2A transformer, 1 x 47008F/S0V filter
cap cach stde and 3A bridge rect

All other specs the same or better than above.

(Filter capacitor values must be doubled for use on 4Q loads)
Cat. AA-0380

\No time for Pic. See next months ads.

SPY IN THE SKY" SENSOR

The Pyroclectric infra-red sensor clement is the "eye’ of a passive infra red detector,
It measures 10min high, 9mm wide and only 6.2mm dcep. The IRA.FOO1-P comes
complete with full technical data tneluding performance graphs. Information on
the operating principle and two typical application circuits!
Typical Applications: e

* Burglar alarms i
¢ Proximity dctectors

¢ Automatic door/shutter switch

* Toys, robotics

¢ Accident prevention/machine guard
 Electronic appltances

* Automatic lighting (in totlet?)

$99 J

it

ONLY °19.95

\Cal. 15-1476

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
¢ CTI7 Iron Cat. TS-1480

* 169

Current price {before price increase) $192
DEAL 2.
You get ¢ Base station Cat. TS-1470

¢ CI'7 Iron Cat. TS-1480

¢ Desolder tool Cat TS-1476

° $224

Current price (before price increase) $261.95

Desolder tool on its own (if you alrcady own the station) $59. 95

SAVE *10 SAVE HEAPS J

SAVE ON POLYPROPYL NE//""‘
WOOFERS 7

$29.95 P
SAVE $10 B °¢

8" Woofer Cat. CW-2114

$10

10" Woofer Cat. CW-2117

57.50

AVE $12

12" Woofer Cat. CW-2130

SAVE $15

Sec our Cat for full specifications

GaL ZR-9500
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NOVEMBER IS A BIG MONTH FOR
KITS WITH 8 NEW ONES!!

(VOICE OPERATED RELAY

Ref: EA Nov 1987
Eleviates the need to push the button when using a

"/Dear Customers,
Sometimes we have trouble getting new kits into
stock the month they are described and advertised.
We advertise these products in good faith, but we
are occasfonally let down by numerous things.

The major problems encountered which hold up
new kits are:-

¢ PCB artwork from the magazine 1s the biggest
problem. It 18 very often late, and occasionally
incorrect.

* Specialist components s a big problem. We order r;}:g:ﬁ:::;'ﬂ I wae JAY(
such parts the moment we recetve parts lists, and Cat. KA- 1692‘ . jﬁ;g
are often quoted 12-14 weeks deltvery. . JAYC
¢ General poor avaflability of components, as most $24. 95 JAYC
are tmported. \ S Jﬁz%
We are not just making excuses, we would dearl J

love to havé1 all new kl':gs on the shelf when the v (" HIG H QUALITY ) JAYC

magazine article appears, but sometimes it is not
possible. We suggest you glve us a ring first and
\check availability on new kits before you visit. j

TV COLOUR BAR & PATTERN
GENERATOR

GUITAR PREAMP

Ref: ETI Nov 1987
Features of the ETI 1424 {nclude a top boost and
normal tnput, two pre-eq line inputs, bass & treble

(. )
1GHz Digltal Frequency Meter! £2 8 L it ] asias veRese, P ot 8

Ref: EA October 1987 Ref: Stlicon Chip (New Magazine} Nov ‘87 supplied when available. 6.5mm sockets, Jﬂg
‘Stlicon Chip' Magazine, a new magazine to commence || transformer and knobs are not supplied. j AYC
Cat. KA-1691 $ 1 39,00 this month have produced as thetr first project an Cat. KE-4729 JAYC

absolute ripper design.
It is a full 0-1GHz (1000MHiz) DFM1! Make sure that 645 .OO
you get a copy of the magazine to rcad all about {t.

BEGINNERS POWER SUPPLY

Ref: EA Scpt 1987 J will be dotng the full kit but it won't be (7 =\ g | JAYC

S, TR $26 95 azﬁ:{)le until ac: {legasl :he end of\;\lov:::cr. OFF HOOK INDICATOR jﬁ;g
P i Cat. KC-5013

- FOR PHONE I

D.I. (DIRECT INJECT) BOX

Ref: EA Oct 1987

Cat. KA-1690 $39.95
LOW COST FLASH
STROBOSCOPE

Ref: EA August 1987

Cat KA-1688 $ 13.95

ONLY $299'00 Ref: Sflicon Chip Nov 1987

If you have two or more telephones on the one line,
i ,s Lj ‘,E n with this project a LED will flash on the phones not
rt JEC U~ used to {ndicate the line i8 {n use. One kit 1s needed
for each telephone.

PC board and components supplied. (Unit mounts

® > . {n telephone).
K. PSR AT '\) ) _) Cat. KC-5011
3

s CONTINUITY

JAYC

JAYC

BALANCED LINE DRIVER | GAR RADIO POWER SURPLYRENEN
q TE STE R Ref: Stlicon Chip Nov 1887 JAYC

Ref EAMTAugUstiL 857 et : Ref: EA Nov 1987 Put that old car radio that's laying around to good JAYC

: use as a mantle/kitchen/garage/sunroom rado.
This handy voltage and Our kit includes PCB, transformer and components.

Cat. KM-3060 $99.50

HIGH PERFORMANCE » C:::?;g?;ii:;;"::‘:;}go You nced the radio and spcakers. 6 x 4 speakers jﬁ;g
$10.95 cach (Cat. AS-3014})

MICROPHONE g v cpmmmnd Gl A

PREAMPLIFIER o R °28.95 P H I

[ ¥ FF 3 F ¥ r ' ®r £ 5 &8 B _ &N 3 B _ B B B N N B B _N _§N _©§R__§N _§N__§N |
5
<
PaY

Ref: AEM August 1987

\E $29.95 _J

7~ JAYC
—~ = JAYC
Cat. KM-3061 $36.95 ﬁ PACI c ) METRONOME jﬁ¥
f:
AEM 4510 RS-TRUE-232 | = ™ CAPACITANCE (] ferEaror o0 I
IN RFACE M ETE R FO R and elcctronics suppliced. jﬁ¥§
REFTAEE:M SEPTEMBER 1987 D.M.M e e
: AEN Cat. KA-1693
LML JAYC
CAT. KM-3062 $24. 95 Ref: Stlicon Chip Nov 1987 || $19.95 IAYS
A gres t fi w
AEM 3506 "Uo SAT" manthly clcctrontes I
SATELLITE DECODER Y, an TURN YOUR SURPLUS I jﬁié
ester f
cat. w2000 $55.00 o s, e STOCK INTO CASH!t || %
Rangcs arc O - 2200pF Il purch 1 ks of -
PLAYMASTER 60/60 AMP and0- 22uF. Compiete || “hente and equipment. We are commaatly on e [l | A
kit. lookout for sources of prime quality merchandise. JAY(
Cat. KA-1650 STANDARD $299 Cat. KC-5010 CALL GARY JOHNSTON OR BRUCE jﬁ;g
Cat. KA-1652 BLUEPRINT $349 $27‘95 RO O . S JAYC
at P h
JAYC
///////////////////////////////////////////// T/ 77777777777/77777/77777777777/2/77//7777Z7//7/Z7 /777777277 8\
/ 7, JAYC
YDNEY CITY 117 York S. (02) 267 1614 - / HEAD OFFICE éJAY(
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BT 181

ETI181: 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.

@ u amwomn u [ ]

THE RS-232-C STANDARD greatly sim-
plifics 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 casily 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. Fortunatcly. 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

90 — ET! November 1987

each end of the unit,

— A patch bay that any of the 7 most
important lines at one cnd allow to be
patched to any of the same lines at the
other end,

— The ability to st any lines to +12 V or
—12V, 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) arc 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
linc to +12 V; the other position scts the
line to —12 V. The centre position lets the
linc float at the voltage applicd 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
panel 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 DB2S5’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 DB2S are wired in
parallel. Watch the pin numbers. ‘

Place the four 4" 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 pancl, 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.
Assembic all the components on the pc
board, and place the transformer on the
left-hand-side basc of thc 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 carth wire to the
casc 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
sccondary of the transformer to the appro-
priatc terminals. Now the power rails from
BOB may be connected to the power
supply.

BOB is now rcady for usc.

Potential problems:

Before using BOB, you should understand
two circuit shortcomings. Firstly. BOB
draws current from the circuit under test.
and sccondly, 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 climinated.
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,
usc an oscilloscope to check circuit volt-
ages. If positive voltages are 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 onc 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
linc that the equipment under test is set-
ting. This is cven 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. gencrates cach 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. 1t is impossi-
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ble to anticipate every configuration of
BOB that will be uscful: however, descrip-
tions of a few common problems and how
BOB is used to solve them can help you
learn.

Activating DCE:

It is often necessary to test a modem or
other picce 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])

cquipment (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 onc of BOB’s
DB25 connectors, and set the switches for
pins 4 and 20 to the +12 V position. Be
surc to usc 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 sce a carrier at its
analogue output. By sctting the switch for
line 2 (TD) to +12 V it should be possible
to change the tonc coming from the
modem.

LED’s should indicate that thc modem
is sctting pins S 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 doces not respond
correctly, then it is not operating as a
standard DCE device. Further trouble-
shooting is in order. If the modem docs
not respond as predicted, you know that
any problems you have are caused by
some other picce of equipment.

Activating DTE:
BOB can also be used to activate a Data
Terminal Equipment device (DTE), such
as a terminal, to sce if it is operating cor-
rectly.

With CTS. DSR and CD switched to
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Breakout Box

+12 V. data sent by the DTE should ap-
pear as a flickering of the LED on linc 2
(TD). If the data does appear, there are
still some things vou 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, sct 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 picce of equipment.

Connecting like devices:

It is sometimes necessary to connect two
RS-232-C devices with the same configura-
tion (DCE or DTE). I two terminals
(DTE) arc simply wired together, they
would both attempt to transmit on line 2,
and receive on line 3.

This mecans that the transmitted signals
would collide. and no rececived 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.

Bv using BOB. two DTE devices can be
connccted 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 be connected in a
similar manner.

ETI 181 PARTS LIST
1 only Printed Circuit Board, 86-9-2
14 only SPDT Centre-off Toggie Switches
14 only Red 56 mm LED's
14 only Green 5 mm LED's
28 only LED clips
14 only 1K2 % watt Resistors
1 only 14 pin Wire-wrap /C Socket
1 only Silk-screened, Aluminium, Front Panel
1 only Large Plastic Case
4 only 2" Plastic Spacers
4 only 1 x " Bolts
1 metre Tinned Copper. Wire
2 only DB25 Male Connectors
2 only DB25 Female Connectors
14 only 2" x 4" Bolts
18 only %" nuts

POWER SUPPLY

1 only Printed Circuit Board 86-9-3
1 only PL24/20 VA Transformer
4 only 2200uf 25 V RT Electrolytic Capacitors
1 only SO2 Bridge Rectifier
1 only 7812 TO-220 Voltage Regulator
1 only 7912 TO-220 Voltage Regulator
4 only %2" Spacers
4 only 17 x %" Bolts
4 only 4" 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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For DTE devices set all lines in centre
position. sct 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 vou 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

and changing signals at an RS-232-C inter-
face. If care is exercised to avoid short-cir-
cuits, BOB can teach much about RS-232-
C and help solve confusing problems.
Further reading:
“Beating the R232 Blues” G. Wideman,
ETI. Aug. 1983. p84. ®
Kits of this project are available [romTll
Electronic Components, 118-122 Lonsdale St,
Melbourne Vic 3000. (03) 662 3506. Cost is
$268.




TLELEPHONE (03) 662
FACSIMILE (03) 663 3822

. ALL ELECTRONIC COMPONENTS ;%

Division of DOTHAIN Pty Ltd \Q"b\

N

118 -122 LONSDALE STREET, MELBOURNE, VIC. 3000, Australia Q@f%@
N
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A TRUE PIECE OF PROFESSIONAL TEST EQUIPMENT . FOR ONLY A FRACTION OF THE COST !!

THOSE INVOLVED IN THE INDUSTRY, AND THE SERIOUS " HACKERS '~ SHOULD NOT BE
WITHOUT A BREAK-QOUT-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 COMIPONENTS HAVE DESIGNED A SOLUTION

* BOB - THE RS232c 8REAK-OUT-BOX (T FEATURES
+ Low Cost
+ Inbuilt Power Supply - +12V @ 1 amp
o + A Mde and Femae DB25 at each end
@Q\/ \\,0 + A Patch Bay for the “"ALL IMPORTANT” 7 lines

N + Can set the 7 most important lines to +12valts or —12volts

<O + Polarity indicating LED'S
+  Professiona Fimsh and 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 RS$232c.
TO ORDER — SIMPLY FiLL OUT THE COUPON BELOW ( 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 IT'S WAY TO YOU IMMEDIATELY !!!

LEASE SEND ME RS232c BREAK OUT BOX KITSETS @ $268.00 EACH, PLUS $3 00 FOR DELIVERY
AM PAYING BY CHEQUE MONEY ORDER BANKCARD AMERICAN EXPRESS
please pant

SEND TO

P'code

CARD NUMBER EXPIRY DATE

SIGNATURE

Al Electronic Components  118-122 Lonsdale St. Melbourne  Victoria  3000.

E&QE Kitsets will be supphied with a solld aluminium silk-screened front pane:
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ETI 613
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.

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
scrics, the Yamaha DX series. the newer
Roland models and many other brands of
keyboard. Onc of the most powerful

Mark Turnham

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
ceditor, a very complex step time sequenc-
er, a music tecaching aid. or even an intel-
ligent stage lighting controller. controlled
by a synthesiser keyboard (if you are will-
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ing to make that sort of cffort!).

A dctailed cxplanation of how MIDI
works has alrcady been published (ETI,
October 1986, pl8). 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, onc 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.c. it has no sync
pulsc 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 shicld against interference) for the
information to be sent. On the transmit-
ting side of a MIDI device a 0 V (low) or
5V (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 carth 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



Midi Interface

signals can only travel onc 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 @ 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 channef the
note is going to, and to turn the note on
or off. The first byvte (1444+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 CZ1000. The
channel number defines which channel the
note is being sent to. This enables up to
16 keyboards to be controlled simulta-
ncously by a Commodore 64 using a M1DI
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 nced 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 capabilitics 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-
dlc. Also. the C64 data is in asynchronous
form, with a non-standard clock rate
which can’t casily be divided down to
31250 Hz. While the 64 could possibly
handle MIDI using machine code with
VCry 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
daia 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 TTL type 1C or CMOS cquivalent
such as the 74HCO00. 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
6N 138 optocoupler is recommended as the
best type to use tor MIDI the 4N28 is
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quite adequate for this interface and is not
likely to cause any problems. Also they
arc cheaper than 6NI138s 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 linc is used to initiate the trans-
mission of MIDI data 1o the kevboard.
The FLLAG?2 line on the user port is pulled
low by the UART whenever MIDI data
arrives from the kevboard via the opto-
coupler OCI. Since MIDI data often
comes in three or more bvtes of data in
succession when a note on a keyboard is
playced 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
MIDIL data will appear on the user port
ready to be read ina simple parallel byte
form by a PEEK command or its machine
code cquivalent. There are no external
controls nceded on this MIDI interface as
it is entirety software driven.
Construction
Construction is quite straightforward and
is unlikely to give any problems. Before
constructing the circuit itselt temporarily
tape the board to the lid of the jiffy box
and using the mounting holes as a tem-
plate drill the tour mounting holes in the
lid. If you wish to mount the cdge connec-
tor dircctly onto the box put the lid back
on the box and place it. hd downwards.
on a tlat bench directly behind the user
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EEQGRAM 1

10
20
30
a0
50
60
70
80
30

130 GOTO4C

READY.

PROGRAM 2

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
shight scratch on the box and will indicate
the exact height at which the conncector
should be mounted. Now mark how wide
the pins are on the conector and cut a slot
big cnough for the pins. allowing some
space cither side so the connector can be
inserted when the conncecting wires are
soldered to it. When the connector fits
neatly usc it as a template to drill ity

PARTS LIST

Resistors...

..2p2, 25V Tant.
100n greencap
...0-150pF Trim.

AY-3-1015D

.CD 4024

-..... 74HCO0
...BC 547

.. 4N28

Miscellaneous
XTALY e 4MHz crysta!
2 x 5-pin DIN jacks
1commodore userport connector
1 UB1 jitfy box (50 x 90 x 150mm)
1 PCB
nuts, bolts, ribbon cable, 6mm spacers etc.

REM MIDI OUTPUT TEST PROGRAM

POKES6378, PEEK(36378)0R4 - POKESES79, 235 :REN SET UF UBER PORY
O=12:CH=1 :REM CH=CHANNEL NO.

POKES€3577,144+(CH-1) POKES6376,19% POKES6S76, 199:REM TURN NOTE ON
POKESE37?7 N POKES6376, 195: POKESES76, 199 REM SEND NOTE PITCH
POVESES77, 64 ' POKES6S76, 135  FOKET6376, 199-REM SEND VELOCITY
FORT=1TO1000 'NEXT:REM DELAY

POKESES77, 128+ (CH-1) ‘POKESES76, 135 POKESES376, 199 REM TURN NOTE OFF
POKES6577, N: POKES6376, 195 POKES6576, 1991 REM SEND NOTE PITCH

100 POKESE577, 00 POKESES576, 195 - POKESES76, 139 REM SEND VELOCITY

110 N=N+O: REM INCREMENT NOTE BY AN OCTAVE

120 1FN>120THENN=C ' PEM RECYCLE

10 REM MIDI READER PROGRAM

20 D=4096
30 READT:' IFT=-1THENEND
40 POKED, T:D=D+1 GOTO30
100 DATA 173 , 2 , 221 , 9 , 8, 141 , 2 , 221
110 DATA 169 , O , 141 , 3, 221 , 169 , 147 , 32
120 DATA 210 , 235 , 169 , 0 , 141 , 32 , 208 , 141
130 DATA 33 , 208 , 162 , B , 173 , 13 , 221 , 41
140 DATA 16 , 201 , 16 , 208 , 247 , 173 , O , 221
130 DATA 9 , B8, 141 , 0, 221 , 173 , 1 , 221
160 DATA 141 , 167 , 2 , 173 , O , 221 , 91 , 247
170 DATA 141 , O , 221 , 173 , 167 , 2 , 74 , 74
180 DATA 74 , 74 , 157 , 168 , 2 , 172 , 167 , 2
180 DATA 41 , 1S , 157 , 163 , 2 , 202 , 208 , 204
200 DATA 162 , & , 163 , 32 , 32 , 210 , 255 , 189
210 DATA 168 , 2 , 24 , 201 , 10, 1949 , 3 , 24
O 220 DATA 10% 7,28 , 105, a8 , 32 , 210 , 255
230 DATA 189 , 169 , 2 , 24 , 201 , 10 , 1494 , 3
240 DATA 24 |, 103 , 7 24 , 105 , 48 , 32 , 210
230 DATA 233 , 202 , 208 , 214 , 76 , 26 ., 16 , O
P60 POTA -1

mounting holes. Finally drill holes for the
DIN conncctors 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 [00n capacitor onto the
pads ncar 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 fecl
confident about soldering a 40 pin IC.
now is the time to solder in an 1C socket.
making surc that the notch indicating pin
I is towards the top of the board. Next.
making surc they are in the right way, sol-
der in 1C2 and IC3 and finally plug or sol-
der in ICL. Now cutting 1o length a suit-
able picce of ribbon cable, solder the
wires to the pads on the IC) 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 connee-
tor and bolt the connector to the box. Fi-
nally solder the wires to the DIN conncee-
tors and mount them on the box.

Testing

After checking the wiring and compo-

nent orientation a thousand times over,



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.
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All Your Compulter's articles are exciting world of computing.
written in everyday English, At $2.95 — less if you take out
not computer jargon, so even if a subscription — Your Computer
you're a beginner there's is going to cost you a lot less
something for you in every than its overseas rivals — and
issue. And our regular columns provide you with the latest
on all the popular brands of information on the computer
microcomputers are packed with  scene in Australia at the same
enough information to get any time. Look for it every month at
newcomer straight into the your newsagent.

ADD-ON CARDS FOR YOUR|_

IBM XT/AT COMPUTERS

VOICE RECORDINGH
& PLAYBACK CARD §

$199

Incl. voice card, speaker &
mic. record voice or music i
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 &
MONOGRAPHICS. $299

NEW SHORT MONOGRAPHIC
CARD WITH CGA CAPABILITY

Software inc!. to convert CGA into HR
Monographics. $165

EPROM WRITER CARDS

1TO4 $320
1TO1 $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

A/D 16 CHANNEL INPUT & D/A 1 CHANNEL
OUTPUT, 0-3V, unibipolar.
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
approved.

$520

AT computer 6/12MHz 1024k, 2M & 360K
Drives, 20M, 40M, 70M. Harddisks, Tape
back-up systems with 40MB, 60MB & 125MB, elc.

XT TURBO 10 MHZ 640K
SYSTEM

A variety of add-on cards, keyboards, cases,
monitors, etc, are available. $1 290

HI-COM UNITRONICS INT PIL

7 PRESIDENT LANE. CARINGBAH. N.S.W. 2229
P O BOX 626 CARINGBAH. 2229 PH: (02) 524 7878
Mai Order Postage Mail Order  Postage
Less than S50 §3.50 S100-S250 $7.00
$50-599 §4.50 Above $250 S$10.00

SLOT EXTENSION CARD $120

Incl. internal plug-in card for AT/XI, internal
slot, extension, external sockets/slots & cable.

PLUG-IN CARDS T
(Double-side PTH) w

PC/XT Short $30
Long $40
PC/AT Long $48
Apple Il $28 :
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The choice

Be it a jumbo jet or a local courier — Hy-Q our bases on four continents .. in Australia,
appreciate that stand-down time represents Singapore, Great Britain, US.A. .. we have
lost revenue — so we have tailored our the resources and technology to

operation for efficient, fast service. unequivocally guarantee our quality

As a world leader in crystal technology with and service.

Hy-Q also manufactuve and stock — Crystal Filters, DIL Oscillators,
MPU Crystals, Clock Crystals, SPXO0 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

‘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 +5V and 0V
pads on the PCB. If you have a frequency
counter adjust the crystal oscillator to
4 MHz although the osciltator will usually
work no matter how the variable is set. If
everyvthing 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
I & 2. Now run program 1. Assuming that
channel 0 is selected on the keyboard a
notc 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 cvery byte of data
scnt 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 vou are sure that all the wiring is per-
fect, then IC1 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
valuc of the 10 k resistor to about 3k9 or
usc a different capacitor. Just make surc
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 IC1 with another brand.
If it is, sce if IC2 is dividing correctly. If
all clse 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 POKES6578, PEEK(56578)OR4:
POKES6579.255 scts up user port regis-
ters.

10 PIKES6577,144+(CH—1):
POKES6576,195: POKES56576.199;
note ON.

20 POKES6577,X:

turn

note pitch value.

30 POKES36577,64: POKES6576,195:
POKES6576.199; send note attack veloeity
value.

To turn a note off:

40 POKES6577,128+(CH—1):
POKES6576.195: POKE 50576.199; turn
note OFF.

50 POKES6577.X: POKE36576,195:
POKE 56576.199; send note pitch value.

60 POKES6577.00: POKES6576.195:
POKES6576.199: send note release ve-
locity value.

Receving MIDI note data is a liule
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 1o trigger an

interrupt).
® Muake the ATN line high which will
make the data appear on the user port.
(BIT 3 of 56576).
® Rcead the data. process it, and wait for
next FLAG.

Finallv. 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. ®

ETI 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 Q2, R6 and R7 which will
drive the optocoupler LED inside the
keyboard under control via the DIN
socket.

It 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 OC1 (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 Q1, 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

T0
SYNTH.
KEYBOARD

FROM
SYNTH
KEYBOARD

— 1017 007 = D0
/—::Jms 006 g; = DI
——fo1s 00S 9 /—E(- D2
i DIC pos 3= ,f—H(- D3
) 003 | —— = D¢
/——sz 002635\ /—(K = DS
——] on D0y R /—L(- D6
| —oto ) N ./—(r 07
3 16 |36 1 e GND
b o™
- 5/

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-

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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100 KBAUD CLONE LINK

We show you how to get at a 100 kbaud bi-directional communications

DID YOU REALIZE that vour 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 vour PC to
find it 1 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 modificd 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. | have also transferred
data from Apple-PCs, UNIX workstations
and an IBM-PC 10 my portable 1BM-PC.

Running CP/M on a PC

Why 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 cmbedded
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

link on your IBM type PC.
Peter Radcliff

The 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 5% disk.
The disk will contain:
CENTRX.PAS — Pascal source code of
centronics receive program.
CENTRX.COM — Execuable version
of above.
CENTRX.PAS — As per CENTRX-
.PAS but suits open collector drivers.
CENTRXOC.COM — Executable ver-
sion of above.
XOR.PAS — Pascal source code 1o cal-
culate XOR checksum of file.
XOR.COM — Execuable version of
above.
Please include $20 to cover the costs in-

cluding the disk, positage and packing.
Please address your letter 10:

P. J. Radcliff, Lecturer, Dept Communica-
tions & Electronics Engineering, RMIT,
PO Box 2476V, Melbourne 3001.

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
cnsuring that data is correctly transferred
from source to destination. Centronics is
no cxception, it controls the data flow
using threc handshaking lines called Busy,
Strobe and  Acknowledge. Handshaking
lines arc simply control lines between
source and destination that make surc
things happen in the right sequence. The
waveforms shown in the box “Centronics
Data Transfer Waveforms™ show how one
byte of data is transferred.

the CP/M shell for the IBM-PC is avail-
able for about $40 from several software
suppliers. 1 have a large investment in
CP/M software and 1 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

Centronics Data Transfer Waveforms

SEND DATA RECIEVE DATA
COMPUTER! 01 234 5 6 9 PRINTER)
STROBE -LOW - ~STROBE LOW
BUSY-MIGH = 1\ S = BUSY-MIGH
ACK-LOW o — = ACK-LOW
0aTA-0 - . L__ ~pata

DATA.7 - L ~DATA ?
t 1

t 1

T T hos;vu;so(onds
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 us
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

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 “hiit”. A few thoughts for its use
include driving hardware prototypes. digital
to analogue convertors and data loggers.

not responsible for data transfer. They
are used for the initialization, control
and error indications for the printer.
Check any parallel printer manual.

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
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Modifying the port
The first step is to modify your IBM-PC
centronics port. You will have at least one




if not two of these on vour PC. The modi-
fications will not interfere with the ports
ability 1o drive a printer.

Most IBM-PC's and clones use an LS373
or L8374 buffer to drive the centronics
data output port. However some PC's use
open collector gates like the 7406 or 7407.
If vou have onc of these vou don't need to
modify any hardware although the CEN-
TRX program nceds 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 cxternal source if only the 1BM-
PC data drivers could be turned off.

The trick is to take the tristate controf
lines from the L.S373 or LS374 buffer and
control it from the centronics port. The
tristate 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 rcad 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
cotlector driver outputs a data port value
of OFF hex must be written forcing all
outputs high. In this sitvation the other

Making IBM-PC Centronics
Bidirectional

CENTRONICS PRINTER PORT
Female 25pin D connector

smoss"é
00 »=

D1 —
02
03 o
D¢ o—d
05 >
06 o—
07 o
ACK >—]
BUSY o—1
PEND >~

ssL‘ﬁ

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 LS$373/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.

DATA QUTPUT BUFFER
LS3% or LS373

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 1o 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 ps is too quick
for a program to reliably detect. There are
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 1s 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 are
shown in the box “Centronics Cable™.
This cable will be connected between your
IBM-PC and the send end computer.

To sece how the hardware captures a
strobe pulse consider the case where the
send end generated strobe is high: Ol is
turned on so its collector is low thus Q2 is
turncd off. QI 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
Q1 turns off and Q2 turns on forcing the
base of Q1 low. Even when strobe returns
high Q1 is held off because of Q2. The
two transistors have acted as a flipflop to
remember the strobe pulse.

The TBM-PC receive program jooks for
a captured strobe pulse by reading the
flipflop state via the 1BM-PC (receive
end) strobe which s a bidirectional pin.
Receive data is then captured by reading
from DO-D7 and the send end busy s re-
turned to low (not busy) by using the
IBM-PC strobe as an output. This strobe
is pulsed tow turning off Q2 thus returning
the flipflop to its idle state which is Ol
collector and thus send end busy pin sct 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 cnd Acknowledge pin link. The
IBM-PC linc “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

52:SEND COMPUTER SOCKET
(36pwin Centroncs connector)

S111BM CENTRONCS PORT PLUG
[25p.n"D connectorl

SIGNAL PN N? PIN Nt SIGNAL

[o3] I — - 2

) I - 1

02 L — = L !

03 § -— - 5D

[+13 6 Y 6 D¢

0s 7T e - 7 DS

06 8§ = 3 >

07 9 9 07

ACK L 17 SELECT

STROBE 1 10 ack

BUSY 11 t STROBE 1
"w .

PEND ¥ j AUTO-F

Ov 169-3033 18.25 Qv

SELECT 13

‘_‘3 : % INT
ERROR 32 2 PEND

*1 — The IBM-PC Strobe pin (and Auto-
feed, Init, 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 flipfiop
formed from Q1 & Q2.

SV

k7
STROBE Wi —READ

L — WRITE
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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Clone Link

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 cffect as the sending end
strobe pulsing low. Error messages are
printed to the screen if any of these fault
conditions arc 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. It 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 O option as in “PIP
PRN:=Name[O]". Some print cammands
like PRINT on the IBM-PC add extra
lincfeeds to the end of a file thus altering
the checksum value. No doubt other sys-
tems have similar joys Iving in wait.

There is no error checking of the re-
ceived data. 1 overcame this by using pub-
lic domain Cvclic Redundancy Check pro-
grams (CRC check). A CRC check gener-
ates a number that is dependent on all the
data in a file. if anvthing has changed then
the CRC number will change also. On my
CP/M system. | did a CRC check on cach
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file which generated a four digit code.
When 1 had transferred the files to my
IBM-PC 1 did another CRC check. There
was not onc 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); (Recad 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 casilv modified to suit other
pascal compilers.

CENTRX Speed

The speed of the data transfer usually
scems to be limited by the speed of the
sending end. 1 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 scem slower than transfer
on a 9.6 kilobaud serial link but the serial
communications programs that | have
tricd didn’t get anywhere near 9.6 kilo-
baud. Typically the CP/M disk 1o IBM-PC
disk transter 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-
rcady 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 1BM-
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 casily modified
for most pascal computers. A few scctions
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 procedurc, 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
resct 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 vou have the
source of a good secrial 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

Gooff has obtained a quantty 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 incuding
a databook 40mm 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 oft 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

*Quiat Operation
* Pracision Bearings
* Proven Reliability
* 240Vac operation
Geoft is now stocking quality German made
PAPST fans in two sizes -
4650N
120x120mm 94cim 46dBA  $36.40
8850N

80x80mm 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 -

48mm, 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 giftidea?) ONLY $33.95.

8.30 to 5 Monday to Friday. 8.30 to 12 Sat.
Mail Orders add $5.00 to cover postal charges.

All prices INCLUDE sales tax.

Tax exemption certificates accepted if line value

exceeds $10.00.

BANKCARD, MASTERCARD, VISA, CHEQUES

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 ime National have had the Logic Book
reprinted in Australia so we'll risk advertising
them in the hope there will be enough stil
here when the advert appears. Contains
54HC, 74HC, 54HCT, 74HCT, High speed
MigroCMOS, CD4000, MM54C/74C,CMOS
LSIVLSI. It's a massive publication some
7Qmm 'tHick. Every digital designer needs
one and it's only $25.00 (P&P $6.00 local or
$15 aimmail - it's that big!)

"COMTES

THE COMPLETE
RS232/V24
TROUBLESHOOTER

Europe's most poputar high quality RS232
tester will save time and trouble because it
checks ALL the lines on any RS232
communications equipment.
* Tristate monitonng of all 23 signal lines
* Breaks and redirects all 25 lines
* Ground voltage differential testing between
DCE-DTE
* Four lavel bi-directional current loop test
* Simple operation - no batteries required
Comtest has 25 DIL 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

CLEAR TRIMMING
POTENTIOMETERS

Now you can actually see the setting at a
glance with these 20 turn Beckman clear
timming pots. ~Available in 100R, 200R,
S00R, 1k, 5k, 10k, 25k, 50k.

Specify value $2.00 (10up $1.80)

If you twiddle a lot of trimmer pots then you
need our SPECIAL TOOL. This handy litle
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.

7R /‘:‘{7{
Ak

WIRE STRIPPERS

You'd normally pay at least twice the price for
these deluxe wire stnppers. 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!

//7/
?‘s‘}

F1ts your pocket

Bustt.n Flint Uighter

Save untl stock sold - only $7.50

‘D’ Connectors 5

1-9 10UP 100 UP
DESP $1.68 $1.51 84¢
DESS 1.80 1.44 90¢
DA15P 2.34 21 1.17
DA15S 242 218 1.21
DB25P 220 1.98 1.10
DB25S 272 2.45 1.36

Covers Plastic

9 pin 1.60 1.44 90¢
15 pin 1.60 1.44 90¢
25 pin 1.65 1.48 95¢

Centronics Solder

24 way male  9.60 864 480
24 way fem  10.00 9.00 5.00
36 way male  6.60 5984 330
36 way fem 9.50 855 528

Centronics 1.D.C.
36 way male  8.00 720 520

36 way fem 8.40 756 540
Covers Metallised

9 pin 1.80 162 1.25
15 pin 1.80 162 125
25 pin 1.80 162 125

GEOFF WOOD ELECTRONICS P/L
(02) 427 1676

229 BURNS BAY RD
(CORNER BEATRICE ST.)
LANE COVE WEST N.S.W.

OR CASH CHEERFULLY ACCEPTED

INC IN NSW

TWX 71996
P.O. BOX 671
LANE COVE N.S.W. 2066

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.

Thc circuits presented in this article
are intended for construction on the
breadboarding system presented in
August, and arc representative of the
more uscful 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 amplifics
the potential difference (or input differen-
tial) between these terminals. The maxi-
mum differential input altowed 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 neceds a small dc bias current
(typically a few nano-amps) to flow into
both inputs to bias the internal circuitry of
the device. An cqual resistance de path
from ground to cach 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 vanations within
the internal circuitry, this usually does not
occur. and is compensated by applving dc
offsct to the inputs which is achicved by
causing the dc bias conditions for cach
input to be slightly different. The maxi-
mum difference required is usually ex-
pressed as a voltage (input offset voltage)
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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 spced at which the output
voltage of an op amp can change is called
slew rate. If a squarc 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/ps, and some devices (eg type uA7135)
feature slew rates of 100 Vps, compared
to the typical value of 0.5 Vs for a 741.
Open Loop gain: This is the voltage gain
of the actual op amp. If negative feedback
is uscd, (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 uV.
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 1.
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 31uV.
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
are:

741: This IC is almost a standard, despite
its relatively low performance. lts popu-
larity comes from its case 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 externat 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/ps) and a lower output impedance
(1 ohm versus 75 ohms).

747: A dual 741 with (in the 14 pin ver-
sion only) offset null terminats for both
amplifiers.
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348: A quad 741 in the one 14 pin pack-
age with no facility for offsct 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-071/uA771: FET input. pin compatible
to 741, offset terminals, single op amp in §
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
above.

OP Amp Metering Circuits

An op amp can be used with relatively
low sensitivity meter movement to mea-
surc 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.

input, similar to

A dc pA meter

The circuit of figure 1 uses a ImA meter
movement that shows full scale when mea-
suring a current of 1uA, 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 cqual, 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 creatc 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 (1) is the sum of both cur-
rents, and the ratio of P3 to R1 therefore
determines the value of Iy, Using the
cquations shown with the circuit. Full
scale deflection for a current (I) of luA.
with a ImA meter movement and R1 at
lk. establishes R3 at 9991. If full scale de-
flection is required for 10uA. change R3
to 99k. By using the ncarest preferred
value resistor in serics 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 cither the exter-
nal source or the ammeter circuit from
carth 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
vialue of R1. 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 applicd to the non-in-
verting input will cause the op amp’s out-
put to become positive. creating a current
in R1. This current, which flows through
the meter movement, will be a valuc that
establishes @ voltage across Rl 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
meter movement. Rl is 100
value of 10 ohms allows full

100 mV  voltmeter using ImA
ohms. A
scale

at |

10 mV; 1k. 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 suitabic if a frequency re-
sponsc 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 R1 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 tigure 2 is deleted. as its inclusion
compromises  the frequency  response.
However. caution is required. as worst
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Figure 3: An ac/dc mV meter
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Op Amps: The Practical
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case currents of 10mA or more can flow
through the meter movement. The value
of R1 would need to be altered from its dc
determined value it RMS and/or peak
readings were required. This should be
done by comparing the displayed voltage
values to a measuring reference such as a

CRO.
Waveform Generators

Sine. square and triangular waveforms can
be generated with relatively simple cir-
cuiltry 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
onc method if a 3-in-1 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 varieble fre-
quency and variable slope capabilities.
The circuit comprises 1C2 connected as a
Schmitt trigger operated by IC1 which is
wired as an integrator. The output of 1C2
witl be cither maximum positive or maxi-
mum negative. depending on the input
voltage applied by 1C1. I IC2 has a posi-
tive output. Cl will be charged by a con-
stant current at a rate determined by the
values of RVIL R1. RV2 and Cl. causing
the output of ICI to ramp lincarly in a
negative  direction,  When  the  ramp
reaches a point established by R4 and RS.
the Schmitt trigger will switch to the oppo-
site polarity, reversing the direction of the
ramp. and the cvele then repeats in the
opposite direction.

RVI varies the frequency over a decade
range. and RV2 determines the slope of the
ramp for cach 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-
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ed. Because ICtH 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 RV set to its central position.
The seting of R\V2 will affect the fre-
quency by around 15%. and give the
waveform variations shown on the circuit
diagram. The sounds produced by a vari-
able-slope tnangular wave are worth an
audition, and when mixed with other
waveforms can be most unusual. A 301 op
amp is specified for [C2. as the poor slew
rate characteristics of the 741 make it un-
suitable  for  square  wave  generation.
Changing the value of Cl by a factor of 10
will allow another decade of frequencies.

A Sine Wave Oscillator

Figure 5 is & Wien bridge oscillator that
will provide (for a 12V dual supply) a
I kHz. 15\ p-p sine wave. The critical
aspect of any sine wave oscillator is the
negative feedback. which needs a dvnamic
control clement within the loop to main-
tain a steady output level. free of clipping.
Usually o glass cncapsuliated. negative
temperature coefficient thermistor is used.
although. with correct selection of compo-
nents, a 12V low current light globe can
be emploved. A characteristic of any
thermistor, is the thermal inertia of the

device.  which  will  cause  waveform
——
:1l ]R3
tIn 1k
IN91L
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Figure 5: A sine wave oscillator

‘bounce” when any clectrical disturbance
oceurs.

The dynamic clement 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 RV appro-
priately, reasonable results can be obtained.
This circuit is an casy means of obtaining a
reasonable quality sinewave, and the fre-
quency can be changed by altering the
values of either Cl and C2, or R1 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
lics 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 s 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 4V, between 4V and
8 V. and greater than 8 V.

Op amps ICla and IClb, with resistors R3
to RY comprise the reference generator,
producing an output of V, + V; at pin 7,
and V, — V; at pin |. For the suggested
application, V, is set to 6 V by Rl and
R2, and RVI1 is the variable V,, set to
2 V. Assuming these values. operation is
as follows:

I. Voltage at pin 3 = V, divided by 3
(=3V). as R3=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| — 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 TV across R4, with the cor-
rect polarity. the voltage at the output
(pin 1) must be +4 V., which satisties
the equation V, — V.

5. The voltage at pin 5 cquals V, (6 V) as
no current (except the op amp's bias
current) flows in R9, (RY equals the
combined parallel value of R7 and R8



INPUT
VOLTAGES

__ REFERENCE
GENERATOR

IC1=LM32¢4

_WINDOW
COMPARATOR

Figure 6: A window comparator with a reference generator

{LESS THAN])

(WITHIN)

{GREATER THAN)

to minimisc offset at the output).

6. The voltage at pin 6 cquals 6 V (for
the same reason as in 2), giving a 2V
drop across R7.

7. The voltage across R8 cquals 2V (as
in 3).

8. The output voltage at pin 7 equals 8 V;
the sum of V, and V,.

Op amps IClc and IC1d, connected as com-

parators, make up the window comparator.

The test input voltage (V;,) is applied to
cach comparator, and is compared to the
reference input voltages generated by ICla
and ICl1b. The output of IClc is maximum
negative when V,, is less than 4 V; other-
wise maximum positive. The output of IC1d
is maximum ncgative when V;, is higher
than 8 V; otherwisc positive.

The output indicator circuit has three
LEDs, protccted against reverse break-

down by diodes D, to D;. LED, lights when
A3 has a negative output, showing V;, less
than 4 V and LED?3 lights when V;, exceeds
8 V. LED, is on when both ICIc and ICId
are positive, (V, within the window), as a
negative output at cither ICIc or ICId
causes the voltage across LED3 to fall to
around 0 V. The resistors R14, R15 adn
R16 are chosen to imit the LED current to
10mA; protecting the op amp outputs. @
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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
scats 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
carricd in your hand, right out in the
open, like a Melbourne sireet 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. [t is this requirement that the
unique 9mm FMG was designed to fill.
Bodvguards of heads of state should find
it especially well adapted 1o 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 fircpower 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,  scnior  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 hecaded by Eugene
Stoner, famed designer of the US M-16
rifle.

Because ARES is strictly in the rescarch
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 ver.

— Paul Wahl
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PsMDsoffr
a lot of room for improvement

Philips Surface Mounted Devices give you plenty  highly reliable, the failure rate — during manufacture

of room to improve the design, manufacture and and in the field ~ is significantly reduced.

performance of your products. So, before you begin a new design using
Because they not only take miniaturisation a conventional components, talk to Philips about

major step forward, but also make circuit boards SMDs.

less costly and dramatically more reliable. We can give you exciting information about SMD

Smaller boards, closer placement, and because applications by calling one of our offices below:
the devices are mounted on, not through the board,  Sydney (02) 439 3322 Melbourne (03) 542 3333

the designer can use both sides of the PCB. Adelaide (08) 243 0155

Philips SMDs are designed for automation, and Perth (09) 277 4199 Brisbane (07) 44 0191
Philips is a leader in the specialised automation or write to Philips Electronic
equipment to accurately site the SMDs. Your Components and Materials
products are assembled faster, and more 11 Waltham Street,

efficiently. And because these components are so Artarmon NSW 2064.
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TAKE YOUR PERSONAL
_ COMPUTER OUT INTO
AN THE BIG WIDE WORLD.

:‘@‘i ¥ WITH TELECOM VIATEL.

HEELE

U ntil 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
008033342 (for the cost of a local call).
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IA I L Telecom Australia

AUSTRALIA'S NATIONAL VIDEQTEX SERVICE Better for Business
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