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The world’s finest analyzers to 4GHz

Our new 2383 “no compromise”
Spectrum Analyzer reveals
signals that others would miss:
a super-fine 3Hz resolution
bandwidth resolves troublesome
effects such as hum sidebands
.. . and an overall accuracy of +
1.5 dB improves, your
measurement certainty.

With the integral tracking
generator, you can even
measure difficult filters over a
wide dynamic range.
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Instruments

And all this outstanding
performance comes at a
remarkably low price.

Contact your local branch of
Marconi Instruments,
2 Giffnock Ave. North Ryde, 2113.
Ph: (02) 887 6117
Fax: (02) 888 3447

Vic: (03) 813 2977
S.A.: (08) 272 3100
W.A.: (09) 382 1144
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- Now benchpress
400 MHz.

Arium introduces The Tool for your bench.
The 400 MHz logic analyzer at a price you can
handle as easily as the ML4400 handles multiple
pods simultaneously . . . at a very low price.

Arium does it again.

We just redefined high-end logic analyzers in
terms of low-end cost. With the 8/16/32-bit
MLA4400, you can combine up to four independent-
clock cards (user-selectable) to get 16 channels at
400 MHz. 64 channels at 100 MHz (synchronous).
or 160 at 50 MHz (synchronous). That means you
can now handle full-speed 68030s or 80386s. as well
as 68020s and 8086s. And. uniquely. up to four dif-
ferent microprocessors. simultancously. That's speed
our competition can't catch up with. Now for case
of use.

Easy. Redefined. What does case of use mean
to you? If it means: Single key menu access to all

screens. Complex triggering (Boolean. multilevel,
repeat functions) with cross-triggering between state
and timing. and between pods. Cross-time stamping,
Transitional timing. All software resident . . . Then,
you'll find them all. and more. in the MLA4400.
Why Arium? How can Arium be the first to put
this much low-cost power on your bench? Because
we've always been first, ever since we redefined
performance/price logic analyzers with our MLAIOO.
When will the competition catch up with the per-
formance/price of our new ML4400? Don't hold
your breath.
For more details on the new ML4400 contact
KENELEC, 48 Henderson Road, Clayton,
Victoria 3168. Phone: (03) 560 1011. Telex:
AA35703. Fax: (03) 560 1804, NSW (02)
439 5500, SA (08) 223 2055, QLD (07)

393 0311, WA (09) 322 4542. Amum
CORPORATION

ARIUM MLA4GD LOGK ANALYZER

CONFIG

FOAMAT TRACE

Arium does it again!
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CEREQuENCY

JON FAIRALL

Ultraviolet blues

elcome to the third ET| yearbook, a compendium, we hope, of stimu-
. lating reading to wile away the hours spent loafing on the beach get-

ting over-exposed to ultraviolet radiation. It's a matter that has some
relevance to our ‘Comment’ and 'Politics’ sections this month.

Normally, | like to reserve ‘Comment’ for a discussion on some local issue
affecting science and technology, but this month it’s devoted to a speech by
British Prime Minister Margaret Thatcher, if only because the speech, to the
Royal Society in London, has been widely ignored by the mainstream media.
It ought not to have been.

Thatcher has a well-deserved reputation for never changing her mind. The
lady, it is said, is not for turning. She came to power in Britain long ago, a
disciple of Friedmanite economics, and it appeared that one day she would
leave office just as wedded to it. On the way, many a venerable British insti-
tution, as well as many a bold British innovation, have disappeared for ever,
slaughtered by market forces. Science in particular has been decimated in
Britain. Australian researchers may well bemoan their lot, but our own PM,
Bob Hawke, has much to learn from Mrs Thatcher when it comes to parsimo-
ny.

And yet now the lady has turned. And the cause? Thatcher, it seems, has
turned green. The reality of global warming, once the province of maverick
scientists on the outer fringes, has at last penetrated to the centre of British
society. Heresy has become motherhood.

“. . . the reality of atmospheric pollution’

It is too early to say whether one should be overly cynical. The Greenhouse
Effect is a global phenomenon, and it can only be attacked at a global level.
It is not succeptible to attack at an individual level or even at a state level.
Not even the most ardent Friedmanite can argue that this is a problem that
will simply go away as soon as the ‘dead hand’ of state intervention is lifted.
To her credit, Mrs Thatcher seems to understand that, and be ready to aban-
don her free market zeal, at least on this front.

It remains to be seen whether Mrs Thatcher’s actions match her rhetoric.
British scientists, in every discipline from Archaeology to Zoology, are looking
for research funds to study some implication of The Greenhouse Effect, so we
will soon know where the bottom line lies.

Meanwhile, it is good to note that Senator John Coulter (See p 34) has in-
troduced the Commonwealth Parliament to the reality of the atmospheric
pollution in this country. We have little reason for complacency.

Finally, ETI has the distinction of being the only magazine in the country to
survive 1988 without mentioning the Bicentenary. 1989 having arrived, we
can now breathe out again and you will notice a photo essay by photogra-
pher Peter Beattie who spent a day at the Bicentennial Air Show at RAAF
Richmond. It was a great show, and a great day, and evidently sorme great
business was written.

Have a nice 1989.

ETI JANUARY ‘89
5

EDITOR
Jon Fairall B.A.

PRODUCTION EDITOR
Henk H. van Zuilekom

EDITORIAL STAFF
Terry Kee B.Sc. (Hans.), M. Phil.

DRAUGHTING
Bill Hooker

DESIGNER
Clive Davis

ART STAFF
Roy Eirth

PRODUCTION
Mal Burgess

NATIONAL ADVERTISING MANAGER
Mark Lewis

ADVERTISING PRODUCTION
Brett Boker

SECRETARY
Nina Stevens

ACOUSTICAL CONSULTANTS
Lauis Challis ond Associates

PUBLISHER
Michael Honnan

MANAGING EDITOR
Brad Boxall

HEAD OFFICE

180 Bourke Road,

Alexandria, NSW 2015

PO Box 227, Waterloo, NSW 2017
Phone: (02) 693-6666.

Telex: AA74488, FEDPUB.
Federal Facsimile: (02) 693-2842.

ADVERTISING

New South Wales: Kim Bucknole, The
Federal Publishing Campany, 180 Bourke
Road, Alexandria, NSW 2015, Phone: (02)
693-6666. Telex: AA74488 FEDPUB.
Victoria and Tasmania: Volerie Newton,
The Federal Publishing Company, 221a Boy
Street, Part Melbourne, Vic 3207. Phone:
(03) 646-3111. Facsimile: (03} 646-5494.
Telex: AA34340 FEDPUB.

Queensland: John Sounders, The Federal
Publishing Company, 26 Chermside Street,
Newstead, QId. Ph: (07) 854-1119,
Facsimile: (07) 252-3692.

South Australia and Northemn Territory:
Michael Mullins, C/- Federal Publishing, 98
Jervais Street, Tarrensville, SA 5031. Ph:
(08) 352-7937

Western Australia: Des McDonald, 48
Clieveden Street, Narth Perth 6006 WA..
Phone: (09) 444-4426.

New Zealand: Corrie Mitchell ot Rugby
Press, 3rd Floor, Communications House, 12
Heather Street, Pammell, Auckiand. Phone:
796-648. Facsimile: (09) 371-192. Telex:
NZ63112, “Sportby”.

Britain: Peter Halloway, C/- John Fairfax &
Sans, 12 Norwich Street, London EC4A IBH.
Phone: 353-9321.

ELECTRONICS TODAY INTERNATIONAL
is published and distributed monthly by The
Federal Publishing Campany Pty Limited,
180 Bourke Road, Alexandria, NSW 2015,
under licence from Double Boy Newspapers
Pty Limited, General Newspapers Pty Limited
and Fairfax Community Newspapers Pty
Limited. Printed by Honnanprint, Sydney.
Distributed by Newsogents Direct
Distributian, Alexandria, NSW 2015,
*Maximum ond recommended Australian
retail price anly. Registered by Australian
Past. Publication Na. NBPO407. ISSN Na.
0013-5216, COPYRIGHT® 1985, Double
Boy Newspapers Pty Limited, General
Newspapers Pty Limited and Fairfox
Cammunity Newspapers Pty Limited (trading
as “Eostern Suburbs Newspapers”).




NEWE L SLCEST

Industry News

One of the Australia’s few lo-
cally owned approved de-
fence contractors has at-
tracted AMP as a 15 per cent
shareholder and two top-
flight directors to its board.

Stanilite Pacific Limited of
Lidcombe (Sydney) is now es-
tablished as a supplier to the
Defence Department.

As well as receiving the
new subscription of capital
from AMP, Stanilite has ap-
pointed to its Board, John
Curtis, formerly a Director of
Wormald and President of
Wormald Ausul (London) and
currently Chairman EFTEL
Limited, and Reg Humphreys
formerly CEO of Partnership
Pacific.

Tony Lee.
David Bierwirth has been ap-
pointed Datacraft’s national
dealer manager, based at the
Croydon head office.

John Brownlow has been
appointed national LAN man-
ager, taking over at head of-
fice from Tony Lee, who has
been appointed dealer LAN
sales consultant for Victoria
and the ACT while Alistair
Mackie has been appointed
southern regional sales man-
ager, responsible for Victoria,
South Australia and Tasma-
nia.

Ozone hole weaker

Scientists at the NASA God-
dard Space Flight Centre,
Greenbelt, Maryland in the
US have noted the emer-
gence of an unusually weak
Antarctic ozone hole in 1988.

The scientists have heen
closely monitoring the total
ozone levels over the South-
ern  Hemisphere with the
Total Ozone Mapping Spec-
trometer (TOMS), an instru-
ment on board the NASA
Nimbus 7 satellite.

In 1987, the minimum value
of the ozone over Antarctica
decreased by nearly 50% dur-
ing September. |f ozone
amounts remained approxi-
mately constant throughout
October in 1988, as has oc-

curred in previous years, then
the ozone hole will be its
smallest since 1982. Data
later than September 1988
has not yet been analysed.
Goddard  scientists  Arlin
Kreuger, Richard Stolarski
and Mark Schoeberl reported
that the winter began with
record low ozone amounts at
mid and sub polar latitudes.
In August, the polar vortex
became highly distorted by
large scale waves. Kreuger,
the TOMS principal investiga-
tor says the ozone hole in
September was considerably
offset from the south pole
and was weak compared to
the 1987 hole.
Current  theories

of the
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ozone hole require that the
polar air remain contained in
the band of strong strato-
spheric winds that surround
the Antarctic throughout Sep-
tember.

However, it appears that
1988 was a year of unusual
dynamic activity in Antarcti-
ca. This has both reduced the
amount of ozone depletion
within the whole, but also
over the whole of the South-
ern Hemisphere. The reason
for the activity is not fully un-
derstood.

Nimbus 7 TOMS data is
being processed in near real
time at Goddard and trans-
fered to scientists around the
world.



Work skills

Five apprentices from the
Hunter Region (NSW) partici-
pated in the consumer elec-
tronics section of the Work
Skills Australia competition.
The competition was con-
ducted at the Newcastle
Showgrounds in October.

Work Skills Australia began
in 1982. Since then, more
than 8000 young Australians
have competed in over 40
categories. The winners com-
pete in the national finals be-
fore a lucky few gain the op-
portunity to compete in the
Work Skills Olympics.

The consumer electronics
participants are students cur-
rently attending the electron-
ics trades course conducted
at Newcastle Technical Col-
lege.

David Leask gained first
place in the competition. A
presentation was held at the
Hunter Institute for Higher
Learning on completion of
the competition.

Tim Cooper, employed by Video and Visuol of Erino
NSW, nears completion of a burglar alarm project for the
Work Skills Australia competition. On completion, a
number of specified tests, including fault finding, hod to

be performed.

Management

contract

OTC has one of the world's
largest space communica-
tions management contracts.

The contract involves the
management of International
Telecommunications Satellite
Organisation (INTELSAT)
satellites over the Indian and
Pacific Oceans for up to 10
years,

The contract was awarded
for the Tracking, Telemetry,
Command and Monitoring
(TTC&M) of INTELSAT
satellites over the Indian and
Pacific Ocean regions, for a
period of five years from the
beginning of 1991.

Industry News

Dovid Horvey.

David Harvey has been ap-
pointed a senior consultant
with Cooper Associates, a
Sydney-based public relations
consultancy, with responsibil-
ity for services to clients in
advanced technology indus-
tries.

Mr Harvey has more than
20 years’ experience in jour-
nalism and promotions. His
early years were spent as a
news reporter in Hong Kong,
and this includes two years
as a war correspondent as-
signed to South Vietnam.

* * *

VLS| Technology, reported
revenues of $53,683,000 for
the second quarter of 1988,
up 28 per cent from the cor-
responding quarter a year
ago. VLSI realised net income
for the quarter of $2,974,000,
or $1.13 per share, as com-
pored to net income of
$1,693,000, or $.07 per
share, during last year’s sec-
ond quarter.

Alfred J. Stein, Chairman
and Chief Executive Officer,
stated: “We are pleased to
report these results for this
period, especially after a diffi-
cult first quarter.
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Industry News

Csironet has announced a
net operating profit after tax
of $440,000 for its first six
months operation as a fully
commercial company.

The profit was made on a
revenue of $7.734m and
gives an earning per sharer of
7.9 cents.

Csironet, formerly the inde-
pendent computing agency of
CSIRO, was commercialised
on October 1, 1987, as a
public unlisted company.

* * *

Geoff Smith.

Austek Microsystems has an-
nounced two new appoint-
ments at its Adelaide head
office.

Mr Geoff Smith has been
promoted from Manager to
vice president, VLSI engineer-
ing, with worldwide responsi-
bilities for activities in this
areaq.

Mr David Johnstone has
joined Austek in the newly
created position of engineer-

ing  Manager, advanced
development.

* * *
Amber  Technology has

moved its Melbourne office to
new and larger premises on
200 Rouse Street, Port Mel-
bourne.

Amber’s Melbourne office
is headed by Lance Beal as
General Manager. Enquiries
2 (03) 646-5811.

AT spinoffs

It is less than six months
since the Australia Telescope
was opened, and already
commercial spinoffs of the
enterprise are coming to frui-
tion.

Austek, in conjunction with
the CSIRO, has developed a
product that has its founda-
tions in the AT correlator.
Called the A41102 frequency
domain  processor (FDP),
Austek launched the product
in November. According to
Austek, it is the first chip of
its type in the world.

It is intended as the first of
a family of DSP chips that

will be released in the com-
ming months. The primary
market is expected to be the
US, and Austek is forecasting
that this market will be worth

US$100 m over the next five-

years.

DSP, or Digital Signal Pro-
cessing chips are expected to
have very large ramifications
in communications, music
and videa technology during
the next decade. Their ability
to take an analogue wave-
form and transform it into the
digital domain is expected to
become invaluable. Current
world leaders in the field are

Texas Instruments with sev-
eral products in the area.
However, the technology is
developing rapidly.

Austek, based in Adelaide,
was set up by refugees from
the CSIRO who had de-
veloped significant expertise
in Multi Program Chip tech-
nology. Since then, the com-
pany has become the leading
Australian micro electronics
house. Recently, however,
their lead has been chal-
lenged by AWAM, the Syd-
ney based microelectronics
subsidiary of AWA.

%

Remote logging

The CSIRO has designed a
low cost, solar pawered,
satellite communicating, data
collection platform for remote
sensing applications called
Hydsat.

Developed by a technical
team within the CSIRO Water
Resources Division, the plat-
form is designed to play host
to a large range of sensors in
a wide range of environ-
ments. CSIRO publicity sug-
gests things like tidal and

river guaging, monitoring
ground water levels, solar
radiation  flux, barometric

pressure and wind measure-
ments and so on.

A data recording mech-
anism is provided. It will allow
control of the instrumentation
on board, managing logging
and sensors, as well as
recording the results. Data
storage can be either in solid
state devices or on magnetic
tape.
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Hydsat is of particular in-
terest because of a world
wide shift to remote monitor-
ing of all kinds of environ-
mental parameters. It s
cheaper to put a sensing plat-
form in a remote location,
and buy satellite time to ac-
cess it, than to send a man
into the field to make the
measurement. See, for in-
stance, the article on Sea
Level Changes (ETI Decem-
ber 1988).



Michael Crismale and Kosaku Arahata,

Omron Electronics has se-
lected ACD Elektron, an oper-
ating division of Advanced

Component Distributors, as
the distributor for its OEM
(Original Equipment Manu-

facturer) products division.

Mr Kosaku Arahata, Man-
aging Director of Omron Elec-
tronics which is responsible
for ‘Oceania’ (Australia, New
Zealond and Papua New
Guinea) said Omron Electron-
ics was about to enter a new
phase of growth.

The Managing Director of
University Paton, Mr Michael
Crismale commented ACD
Elektron was recently estab-
lished to operate in a specia-
lised segment of the elec-
tronic component distribution
industry, which naturally en-
compasses the Omron OEM
product range.

Infra Red gets

the nod

The Broken Hill Proprietary
(BHP) has joined with the
Adelaide Innovation Centre
and the Surveillance Research
Laboratory to invest in a
small  Adelaide company
called Cemek, which claims
to be a world leader in molec-
ular beam epitaxy (MBE).

Cemek has been set up to
develop an infra red camera
using MBE techniques. The
venture has been awarded a
grant of $2.84m from the
GRID scheme.

Epitaxy refers to the pro-
cess of placing atoms in an

- orderly arrangement upon a

crystalline substrate. Thus,
the film of atoms created will
follow the atomic arrange-
ment of the substrate. In
MBE, the film is deposited by
heating the film material in a
vacuum. As it is heated,
atoms of the material will fly
off, coating any nearby ob-
ject. By carefully controlling
temperature and pressure, it
is possible to get a predict-
able, repeatable uniform layer
that might be only a few hun-
dred atoms thick.

There is nothing particularly
novel about this process.
However, Cemek have come
up with a new approach to

the problem.

"The accepted process de-
pends on trying to make all
the control parameters as
steady, or as uniform, as pos-
sible, in the hope that this will
lead to uniform films,” says
the research director Richard
Hartley. There is no feedback
during the process.

Hartley and his team are
developing what they call a
closed loop method. He
wants to monitor the uniform-
ity of the crystal during
growth so that he can decide
what action should be taken
to keep it uniform as it grows.
To this end he has developed
two tools: a probe which is
able to measure the composi-
tion of the material with great
accuracy, and an ion beam
system that will force the
composition to grow at a pre-
detemined rate.

Hartley is experimentings
with an alloy of Cadmium,
Mercury and Telluride (CMT)
which can be used as an
infra red detector. The pre-
sent generation of CMT,
however, can’t be used to
make a practical camera be-
cause of uniformity problems.
If you want an infrared cam-
era it has to be a large

clumsy mechanical device.
The closed loop system MBE
should be able to make the
CMT so uniform that it can
function as an image detector
in an infrared camera.

A fully electronic infrared
camera would have many ap-
plications, not least being: re-
mote sensing for minerals
from orbit; search and rescue
from aircraft and medicine.

Meanwhile, AT&T, the
American  communications

‘giant has been working on

the same problem, and come
up with a different system.
AT&T have replaced the

CMT with Gallium Arsenide
(GaAs), but they also used
MBE to lay down quantum
wells in the GaAs.

¥ ”

AT&T researcher Clyde Bethea.
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Jim Barnes.

Zenith Data Systems has ap-
pointed Jim Barnes as dealer
development and support
specialist.

Mr Barnes, who has 15
years experience in the com-
puter industry was dealer
support manager for AWA
microcomputers before
spending the past two years
as an independent consultant
advising on PC-based small
business systems.

* * *

Mach Systems, a Melbourne-
based dedicated jobbing fa-
cility that provide dedicated
electronic board loading,
drafting and engineering, are
refining their manufacturing
techniques.

Managing director Cam
Johnson stated that demand
justified an aquasition of new
state of the art production re-
quipment.

Mach have obtained sub-
stantial orders which in turn
has increased Mach Systems’
buying capacity, resulting in
reduced cost to Mach Sys-
tems’ clients.

* * *

Zenith Data Systems has ap-
pointed David Graham as ac-
count manager. Mr Graham
was with the Royal Australian
Navy for eight years working
on specialist computer simu-
lations before leaving in 1985
to become a PC systems sup-
port analyst for NZI.




Nothing expressed the
bullish mode of the
aerospace market better
than the Bicentennial
Air Show, held at
RAAF Richmond, just
outside Sydney.
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Sabres were put through their paces be-
fore the real crowd pleasers howled
overhead. The amazing F18, mainstay
of the RAAF today, rocketed down the
runway before ‘pointing straight up and
disappearing into the clouds.

The miraculous Sea Harrier, pride of
the Royal Navy, impressed the crowd by
stopping dead still in mid air.

Then there was the giant Russian A
tonov An-124, having us goggle-ey
by lumbering down the runway before
wallowing into the air.

Close up, it's difficult to believe the
Antonov An-124 can actually fly. lts
undercarriage seems to be made up of
tractor tyres and the kind of hydraulics
you see on earth moving machinery.

But fly it does . . .

The British Aerospoce Horrier ot speed.

Business

Almost everybody who is anybody in
the aerospace, defence and electronics
industries made it to the three trade
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The Optico is built for observotion.
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British Aerospace 146 military transporter.




Kiwi Red, squadron 1
aerobatics from the RNZAF. '



lian marketplace. Australia, for instance,
is the third biggest aerospace market for
the US, and aerospace products from
the US are our biggest single import
item. Within the Asia Pacific region,
Australia is the third biggest purchaser
of military aircraft, the second biggest
buyer of airliners and the biggest buyer
of general aviation aircraft. Yearly sales

are around $US1b. lt's a figure that
makes aviation salesmen weak at the
knees.

Nor was it all just a case of foreigners
exporting to Australia. Attendance at
the show was boosted by some 5000
delegates from international conferences
being held in the Sydney region just
prior to the show. For instance, there

was an international soaring convention,
a Royal Aeronautical Society meeting,
the 13th World Assembly of Aircraft
Owners and Pilots and so on.

According to the daily press, it all
boiled down to a number of significant
deals for the industry. Qantas, Ansett
and Australian airlines all announced
significant new purchases. €L

Pitts Specials in mirror formation —
one up and one upside down.

y
Z

&

The An 124, the world's biggest aircraft. It can’t quite loop the foop, but it can still do a pretty impressive wing over.
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details (card type, card number, expiry
date and signature) to Freepost No. 4, ETI
Pearce-Simpson Subs Offer, Federal
Publishing Company, PO Box 227,
Waterloo, NSW 2017. Any enquiries can
be made by phoning (02) 693-9515 or
693-9517. Unsigned orders cannot be
accepted.

RPEAXRCE-SIMPSON

2 31CE SIMPSON has been a communication industry leader
- Jfstralia since 1976. Understanding the communication needs
ot Australians, with the latest advances in Electronic design and
technology has been paramount. PEARCE-SIMPSON and
SAMSUNG have combined to produce a cellular telephone that

will be of SUPERIOR BENEFIT to you.
AUSTRALIAN DISTRIBUTORS
‘atadi Electronics corporation, for further information and brochures on Pearce-Simpson cellular, phone
Tim Shaw in our Sydney office SYDNEY (02) 997-7077
or MELBOURNE (03) 560-5533 or BRISBANE (07) 808 4233 or ADELAIDE (08) 269-4744,
or PER H {09 o 99




STANDARD

The SC-2000 you could win will come
complete with:

® Transceiver ® Handset & Cradle

® High quality on glass antenna

® Handsfree microphone ® All cables,
brackets and connector e Including
full installation and 3 year warranty
FEATURES

* Handsfree operation

% 3 year warranty

“WE’LL GET YOU TALKING”’

An ALPHABET dialling function you
can code with initials or words for
efficient retrieval from your 70
memory storage facility.

The unique answering machine
option can be your mobile
secretary when the phone is
unattended. The service ensures
that you will not miss those
important calls and will record the
relevant details for your
convenience. The DTS (Direct
Telephone System) option can
provide you with 20 keys of one
touch dialling.

and you could \o
mobile telephone

BENEFITS OF
VMOUN'L

CONDITIONS OF ENTRY

1. The competition 15 open only 10 Auslralian Residents authonsing a new:renewal
subscnplion before last mail January 23, 1989 Entnes recerved after closing date will
not be mncluded. Employees of the Federal Pubitshing Company, Samsung and
Pearce Simpson and their lamies are not eligible to enter. To be vakd for drawing,
subscnption must be signed against a nominaled vakd credit card, or, if paxd by
cheque, cleared for payment

2. South dents need not a to enter, but may
enter only once by submitting their name, address, and a hand-draw facssmiie ol the
subscnption coupon to The Federal Publishing Company, PO Box 227, Waterloo,
NSW 2017

3. Pnizes are nol transferable or exchangeabie and may not be converted (o cash.

4. The judges decision il final and no comespondence will be entered in 1o

5. Dy of the and i on how 10 enter form a pan of the
competition conditions.

6. The competition commences on October 17, 1988 and closes with last mail on
January 23, 1988. The draw will take place in Sydney on January 23, 1988 and the
winner will be notified by lelephone and letter. The winner will also be announced In
The Australian on January 25, 1989 and a later 1ssue of this magazine.

7. The pnize 1s: A Pearce-Simpson by Samsung Celiular Mobile telephone compliete
with hand set, cradie, trancesver, installaion and all cables. Total value $3500.

8 The promoter 1s The Federal Publishing Company, 180 Bourke Road, Alexandna,
NSW 2015. Permit No. YC88:2844 issued under the Lottenes and Art Unions Act

1901; Ratfles and Bingo Permits Board Permnt No. 88/1688 issued on 209'88; ACT
Permit No. TP88:992 1ssued under the Lotteries Ordinance. 1964.
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WINNING & OWNING SC2000 CAR

FROM PEARCE-SIMPSON
* 1 key dialling * International & domestic call
* Auto redial for busy number restriction

* 70 memories
* Alpha numeric code dialing
* Answering machine option

* Scratch pad memory & dialling.
DTMF tone signalling
* Adjustable speaker & alert volume

* Mute control control
* Call time functions * Signal strength indicator/1 minute
* A subtle backiit keyboard for easy beep

night viewing * Authorised by Telecom Australia
* 14 digit LCD readout with up to 32 C88-81100

digit dialling

The SC2000 is designed for the
person who wants features PLUS
SPECIAL BENEFITS to make
on-the-road calling convenient,
easier and more secure. Like the
HOT-LINE SERVICE that connects
your most frequently used number
with ONE touch of the keyboard.
SUB HOT-LINE for calling 10
frequently used numbers by
pressing a single digit and "send”.
The capacity to store in memory up
to 70 important numbers with auto
load, scroll and search functions.

SUBSCRIBE NOW AND RECEIVE THIS HANDSOME
PAPERWEIGHT/TOOL KIT FREE!

By subscribing now you'll automatically receive one of these intriguing solid£
brass paperweights — which is also a handy 5-in-1 toolkit! Outside it's a
hammer, but inside the handle there are four screwdrivers
(two flat blades, two Phillips). Normal retail value $14.95!
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ANA GRUTER
With the highest per capita
debt in the world, Israel has
found a sure way of earning
those coveted export

dollars . . . arms. Anna
Grutzner describes the
industry’s remarkable
achievement.

ISRAEL'S

LETHAL

the late Moshe Dayan, once noted
“Small nations do not have a foreign
policy. They have a defence policy.”

Such is the raison d'etre behind the
modern Israeli defence manufacturing
sector, which has blossomed in the past
decade from a local sector driven by the
pressures of national survival to a key
port of the broader Israeli economy.

It is timely for Australians to consider
Israel’s rule in the international arms
trade. The Federal Government is just
about to embark on its first major defence
project using Israeli equipment. The
Minister for Defence, Kim Beazley, an-
nounced in July the Government had
awarded a $43 million contract to the Is-
raeli Aircraft Industries (1Al) to fit aerial
refuelling capability to the Royal Austra-
lian Air Force’s four Boeing 707 aircraft.

Australia’s previous defence dealing
with Israel have been minimal. In the nine
years to 1987, it bought just $14.4 million
worth of defence imports, mainly aircraft

usroel’s honoured soldier-statesman,

spares, ammunition and some minor
items. It has never exported arms or
arms-related equipment to Israel. While
trading in arms with Israel has been an
unwritten no-no for many years among
Western powers and has effectively
curbed relationships in the past, the Gov-
ernment has privately justified its two-
year deal on the basis the IAl offer was
made independently of its owner-govern-
ment. Moreover, the conversion work will
be carried out at the Melbourne head-
quarters of Australian aerospace compa-
ny, Hawker de Havilland.

Big business

Defence is big business in Israel. In view
of the secrecy that shrouds many of Is-
rael’s dealings with export clients, esti-
mates of the total value of the country’s
arms export business are difficult to
make. However, most observers say the
trade easily exceeds $1 billion, and that it
had reached that level by 1980. The 20-
fold jump in foreign earnings from an esti-

A defence industry
geared for export
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mated $50 million in 1975, illustrates
what a remarkable achievement the in-
dustry has been for the Israeli economy
as a whole.

More than half of Israel’s military prod-
ucts are destined for overseas markets,
compared with just 25 percent for the
United States and British arms industries.
Moreover, the potential export dollars fig-
ured largely in the decisions to proceed
with several major projects, including the
Kfir fighter aircraft, the Merkava tank,
and the multirole Lavi combat fighter.

Despite setbacks in important equip-
ment programmes and ensuing job losses
in the industry, the defence sector is a
vital source of “hard currency” foreign
earnings for an economy otherwise

deeply in trouble. With the highest per
capita debt in the world — $23 billion-
plus in 1984 — export income is a vital
consideration to Israel. Debt-servicing
alone consumes one third of Israeli gov-
ernment expenditure.

Domestic production helps limit Israel’s

arms import bill, thereby smoothing the
balance of payments equation on the
other side. It also makes for cheaper arms
for the Israeli Defence Force (IDF), due to
the economics of scale achieved in a big-
ger production run. The local industry is,
moreover, better protected from the fluc-
tuations of domestic demand driven by a
single customer, namely the IDF.

Employment is another factor that
weighs heavily on Israel’s economic plan-
ners. About 20 percent of a workforce of
some 1.3 million in 1983 was employed
directly or indirectly in the defence sector.
When one or other of Israel’s big state-
owned defence factories tightens its belt,
the entire labour force shudders. Re-
search and other industry spinoffs play a
part too. As Israel’s military might has
been achieved largely through the attain-
ment of technological superiority, the de-
fence sector has passed on to other in-
dustries the fruits of innovation. The
technology transferred into civilian proj-
ects is exportable too.

However, it was primarily strategic con-
siderations which saw the defence indus-
try flourish. Self-sufficiency became a na-
tional priority after the 1967 Six-Day War
when General De Gaulle’s France cut the
flow of military goods to Israel, a ban still
in force. In the wake of the bloody Yom
Kippur War in 1973, the Israel Govern-
ment devoted large sums of money and
intense effort to independently securing
the nation’s future. The defence forces
underwent a dramatic modernisation.
The redundant weapons had to be off-
loaded. A constant capacity to produce
above domestic needs in peacetime also
ensures a permanent readiness for con-
flict.

National status

Despite its diplomatic pariah status, Israel
is remarkably successful in concluding
arms deais with countries across the
political and geographical spectrum. lts
ability to trade in arms has almost be-
come a matter of national status. Observ-




Israel’s defence industry

ers estimate that at least 50 nations do
business with Israel. While deals with
some of their Third World customers
carry particular risks, namely customer
default on payment, those countries’
often-troubled relations with their neigh-
bours provide an endless source of de-
mand for arms.

South Africa and Argentina, them-
selves on the diplomatic outer were Is-
rael’s largest clients during the 1970s.
They typify Israeli clients: security-con-
scious middle powers with large defence
budgets and very little.regard for foreign
relations. Within Australia’s sphere of
strategic influence, and potential arms
export market, Israel has also made sur-
prising inroads. It has sold arms to most
of the ASEAN nations as well as Hong
Kong and Japan.

Traditionally, Israel has not dealt with
the Arab nations or the Communist bloc,
although a secret deal with the Chinese
exposed earlier this year, has put nothing
beyond the realms of possibility, Accord-
ing to a London Sunday Times report, |s-
rael has sold advanced missile tech-
nology to China. It probaby also has been
helping China develop a multi-function
aircraft using Lavi technology from the
cancelled fighter plane project.

Israel’s most complex relationship is
undoubtedly that with the United States.
The US is at once a source of foreign ex-
pertise and capital, an export market, an
import source, and a competitor in the
cut-throat world of arms dealing. Support
for Israel regularly hangs on congres-
sional doubts about the political and eco-
nomical wisdom of backing the lIsraeli
arms industry.

The US role in the aborted Lavi project
well illustrates the sensitivities. Begun as
a low-budget minimum capability aircraft
to replace the Kfirs in 1980, the design
was changed two years later to produce a
high-performance fighter bomber. The
Lavi became a competitor to the F-16 in-
stead of a complimentary aircraft, and
delays and consequent cost blow-outs
eventually saw the venture cancelled last
year.

Some suspected the US aerospace in-
dustry of helping crush the would-be rival
aircraft. It was highly-dependent, not only
on US capital, but on US scientific assist-
ance. Washington pumped about US$1
billion into Lavi in the form of foreign
credits. Hopes of selling it to the US Air
Force were dashed by the price tag and
other potential joint-partners never mate-
rialised.

The three major defence manufactur-
ers in Israel are all state-owned enter-
prises. The biggest is the |Al, which
began as an aircraft reconditioner with
"Bedek”, its aviation division. Israel Mili-

tary Jndustries (IMl), the pioneer manu-
facturer, and the Armament Develop-
ment Authority (Rafael) are the other two
big operations.

World pioneer

Established in 1953, the IAl is also the
largest single industrial exporter and the
longest employer in the State of Israel. It
has a workforce of 20,000 and annual
sales of nearly US$900 million. While au-
tonomously controlled as a company
since 1968 it is nevertheless firmly under
the government’s thumb. It was a world
pioneer of naval missilry and among the
first to make sea missiles to station on
small patrol boats.

However, its most ambitious projects
were the Kfir fighter aircraft built for the
Israeli Air Force in 1975 and upgraded
twice since, the Gabriel MK 111 missile,
and the Lavi tactical fighter. The Kfir, a
Mirage look-alike, competes with the
Northrop F-20 on the international mar-
ket. 1Al is also revamping its Phantom air-
craft fleet with a view to eventual exports.

Three generations of |Al Gabriel mis-
siles have been exported in large numbers
around the world, including to South Afri-
ca, Malaysia, Singapore, Taiwan and Ar-
gentina. The Gabriel is a radar-guided
missile capable of being launched from
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an aircraft or ship to skim across water at
low levels for up to 36 kms. First tested
during the Yom Kippur War, The Gabriel
has both fire-and-forget and fire-and-up-
date capabilities.

IMI’s export sales have skyrocketed in
recent years, from US$10.1 million in
1970 to US$288.7 million in 1980. The
company began in secret in the pre-state
era with export orders to some major
European clients. It operates some 31
factories throughout Israel and supplies
most of Israel’s need for small arms and
ammunition. Among its most popular ex-
port items is the 9 mm Uzi submachine
gun, which is cheap, lightweight and has
a proven track record in all climatic condi-
tions. The later Galil assault rifles have
also been popular for their versatility.
Rocketry is another of IMI’s specialities.

The Rafael Armament Development
Authority is the most secretive of Israel’s
big defence manufacturers. Much of its
work is of a technical research nature and
is highly-classified. While its exports ap-
pear insignificant, the contribution Rafael
technology has made to the defence in-
dustry as a whole is inestimable. As part
of its export drive, Rafael has set up of-
fices in the US, Singapore and Latin
America.

In the past twenty years, Rafael has



supplied the Israeli Army with numerous
weaponry and electronic warfare devices
that are the absolute state-of-the-art.
Best known are the Python 111 air-to-air
missile, ship-defence anti-missile missile,
the PDM (Barak) and a surface-to-air
missile. The Python was first used in the
Lebanon War in 1983 when it matched
the performance of the American Side-
winder missle. It is said to be highly ma-
noeuverable and can be launched at tar-
gets within 30 degrees of the aircraft
boresight.

Israel’s success in developing un-
manned drones has attracted much at-
tention. Tested in the field during the
1982 Lebanese War, the Mazlat Scout
mini-RPV remotely-piloted vehicle is con-
sidered one of the most sophisticated on
the market. Orders in 1983-84 surpassed
US$36 million and Israel has exported the
RPV to four continents. The Scout, pneu-
matically-catapulted into the air from a
truck-mounted launcher, can not only act
as a target identifier in battlefield combat
but is a useful piece of maritime equip-
ment in peacetime.

Anna Grutzner is the Canberra based de-
fence correspondent for The Australian.

Above: The Python Il oir to oir
missile.

For left: The IAl Lovi,
technicolly brilliont, but the
Isroeli’s got the morketing
wrong.

Left:The Merkovo Mork I1. It
con do 60 kph for 500 km
ocross the desert. The interior
(below) is not built for comfort.
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008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 5437877

SATLED AT £
XT* TURBO MOTHERBOARD
® 8MHz
@ 8088 Processor
® Expandable to 640K on board.
® Provisions for up to 6 x 2732 EPROMs

on board
® Keyboard connector
@ 8 Expansion slots

X18030 (exci ramy .. $135
X18031 (inci 640k RAM) $699

10 MHz XT* TURB
MOTHERBOARD

Increase the performance of your sluggish
XT* approximately four imes with this
super fast motherboard
® 8088-2runningat 10 MHz nowait state
@ Turbo Normal selectable
® 640K fitted
® 8 Expansion slots
® 4 Channel DMA
® Keyboard port

Excluding RAM . $199
Including RAM) . $749

BABY AT* MOTHERBOARD
{WITHOUT MEMORY)

® 6/10 MHz system clock with zero wait
state. 12 MHz. 1 wait state.

® 80286-10 Microprocessor

® Hardware and software switchable

® Socket for 80287 numeric data
CO-processor .

® 256K, 512K. 640K. or 1.024K RAM

® 64K ROM

@ Phoenix BIOS

@ 8 Expansion slots

X1 8200 (excl RAM) $689
X1 8201 (incl 640K RAM)$1 ,299
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IBM* COMPATIBLE
EXTENDED KEYBOARD
{101 KEYS)

These new keyboards are both XT* and
AT® ccmpatible!

® 20 Dedicated function keys

® Enlarged “Return” and “Shift” key

® Positive feel keys

o Low Profile Design. DIN standard

® Separate Numeric and Cursor control
keypads

® Additional Functions: Key-in-Lock. Audio
Beep. Previous Word. Next Work. Fast
Repeat, Line Feed. Pause. Reset.
Clear Screen

Cat.X12022. only $109

[S=8.8.%.5 ]

6/10 MHz AT* MAIN BOARD

® 6 10 MHz system clock with zero wait
state

® Hardware and software switches for
alternative system clock

® Rechargeable battery backup for CMOS
configuration table and real time clock

@ 80286-10 microprocessor

® Socket for 80287 numeric data
CO-processor

© 256KB. 512KB. 640KB, or 1.024KB RAM

¢ 64KB ROM. expandable to 128KB

® 8 Input Output slots

® Hardware reset jumper

® Power and turbo LED connector

® Phoenix BIOS
X1 81 OO (Excl RAM) $689

386 MAIN BOARD

@ [ntel 80386 CPU (16MHz)

® Socket for 80387 Math co-processor

® 32bit BUS system, 1 M/Byte or 640K on
board memory

® Built-in speaker attachment

@ Battery backup for CMOS configuration
table and real time clock.

® Keyboard controlier and attachment

® 7 Channel DMA

® 16 Level interrupts

® 3 Programmable timers

@ 8 System expansion |/O slots:
5 with a 36 pin and a 62 pin expansion
slot 2 with only the 62 pin expansion
slots 1 with two 62 pin expansion slots
(32 bit BUS)

X1 81 01 without RAM $2,390
X18103 1 mayenan $2,960
X18105 2meyenn $3,500
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MULTI /O &

DISK CONTROLLER CARD
This card will control 2 x double sided.
double density drives. and features a serial
port, a parallel port, and a joystick port or
games port. It also has a clock/calendar
generator with battery backup.

Cat. X18040

|
: i

MAIL ORDER HOTLINE

‘ 008 335757 g

(TOLL FREE
LOCAL: 543 7877

QY
512K RAM CARD
(SHORT SLOT)

® 512K memory
® User selectable from 64K to 512K
® DIP switches 1o start address

X18013 wanowrram  $99
X18014 winhrAm $459
2 M/BYTE RAM CARD

Plugs straight into BUS ports on mother-
board. XT* compatible. RAM not included

X1 8052 (Excluding RAM) $1 94

FLOPPY DISK DRIVE
CONTROLLER CARD

These cards will control up to 2 or 4 double
sided 360K IBM* compatible disk drives.

X18005 (2 Drives)...$52

FLOPPY DISK DRIVE
CONTROLLER CARD

@ Supports 1-44MB, 1-2MB. 720K, 360K
@ PC'/XT*/AT' compatible
54" and 3' 2" drives

X18009

GRAPHICS CARD

® Hercules compatible

® Interface to TTL monochrome monitor
@ One Centronics parallel printer port

® 2K-Static RAM, 64K Dynamic RAM

® Display Mode: 720 dots x 348 lines

Cat. X18003 $139

COLOUR GRAPHICS CARD

This card plugs staight into /0 siot and
gives RGB or composite video in
monochrome to @ monitor.

Colour graphics: 320 dots x 200 lines.
Mono graphics: 640 dots x 200 lines.

Cat. X18002 $99

ENHANCED GRAPHICS
ADAPTOR CARD

® 256K display RAM

® Handles monochrome, CGA Hercules
and E.G A.

® Paradise* compatible

® Up to 16 colours

® Standards: 320 x 200. 640 x 200.
640 x 348. and 720 x 348

X18070

PRINTER CARD

This card features a parallel interface for
Centronics printers. Included 1s printer
data pont. printer control port. and printer
status port.

Cat. X18017 ........ $29
PAL/EPROM
PROGRAMMER CARD

® Programs 2716, 2732, 2732A. 2764.
2764A, 27128, 27128A, 27256.
27256A, 27512, 27512A. 27C64.
27C128, 27C256, 27C512

® Software set program voltage:
12:5,21. 25

® Software: Write, read, verify. blank,
check. copy. files. process.

® Intelligent programming method:

2716 6sec. 2732 12 sec.

2764 24 sec. 27128 48 sec.

27256 96 sec. 27512 300 sec.
X18022 ... $245

HARD DISK
CONTROLLER CARDS
X18060 (XT) ... $190
X18140 (AT) ... $290

RS232 & CLOCK CARD
(WITHOUT CABLE)

This RS232 card supports 2 asynchronous
communication ports. Programmable baud
rate generator allows operation from
50 baud to 9600 baud. Fully buffered.
Clock includes battery back-up and
software.

Cat. X18028 ........ $65
RS232 (SERIAL) CARD
(WITHOUT CABLE)

This RS232 card supports 2 asynchronous
communication ports. Programmable baud
rate generator allows operation from

50 baud to 9600 baud. Fully buffered.
First serial portis configured as Comm. 1
Second serial port is optional and
configured as Comm 2.

Cat. X18026
CLOCK CARD

Complete clock card including battery
back-up and software

$49

Cat. X18024

GAMES I/0O CARD

Features two joystick ports. (DB15)

Cat. X18019 $29

1/O PLUS CARD

Provides a senal port. a parallel portand a
Jjoystick port. and even a clock/calendar
with battery backup'

Cat. X18045

IBM* XT* COMPATIBLE CASE
AT* STYLING

Now you can have the latest AT" styling in
a XT’ size case. Features security key
switch. 8 slots, and mounting accessories.
Size: 490(W) x 145(H) x 400(D)

$99

Cat. X11091

BABY AT* STYLE
COMPUTER CASING

Our latest computer casing, featuring
security key switch, 8 slots, and mounting
accessories etc.

Size: 360(W) x 175(H) x 405(D)

Cat.X11093 ONLY $99

008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877



008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03)543 7877

BREAKING THE

]

e\

IBM* XT*
COMPATIBLE
COMPUTERS

FROM $895

Check these features and our

prices. They're exceptional value

for money!

® Final assembling and testing in Australia!

® Fast TURBO Motherboard

® AT" style keyboard

® Tested by us for 24 hours prior to
delivery!

® 8 Slot motherboard

@ 12 months warranty!

® 150W power supply

*$895 WORKSTATION
COMPATIBLE COMPUTER

256K RAM Single Drive, Graphics and
Disk Controller Card. $895

640K RAM TURBO
COMPATIBLE COMPUTER

2 x 360K Disk Drives, Multifunction Card.
Colour Graphics, Disk Controller, 1 Serial,
Parallel Port. (Includes Timer Disk). $1,095

WITH 20 M/BYTE HARD DISK:
& single 360K Floppy Disk Drive...$1,395
& dual 360K Floppy Disk Drives....$1,595

WITH 40 M/BYTE HARD DISK:
& single 360K Floppy Disk Drive. .$1,595
& dual 360K Floppy Disk Drives....$1,795

WITH 80 M/BYTE HARD DISK:
& single 360K Fioppy Disk Drive . CALL
& dual 360K Floppy Disk Drives .. CALL

20 M/BYTE HARD DISK

Tandon, including DTC controller card.
12 month warranty. IBM* compatible.

X20010 .. ONLY $495
42 M/BYTE HARD DISK

Miniscribe, 12 month warranty. iBM*
compatible. 42 M/Byte formatted.
50 M/Byte unformatted.

Excluding Controller ............. $595
Including Controller ............. $695

80 M/BYTE HARD DISK

Seagate, 12 month warranty. IBM*
compatible.

Excluding Controller Please call

BABY AT*
COMPATIBLE
COMPUTER!
FROM $1,995

® Final assembling and testing in Austratia!
® 1 M/Byte Main Board. 640K fitted

® Switchable 8/10/12 MHz

® 1.2 M/Byte Floppy Disk Drive

® 80286 CPU

@ Colour Graphics Display Card

® 8 Slots

® Floppy & Hard Disk Controller

® Printer Card and RS232

® Keyboard

® 200W Power Supply

® Manual

® 6 Months Warranty

® Size: 360(W) x 175(H) X 405(Dymm

WITH 20 MVBYTEHARD DISK . $1,995
WITH40 WBYTEHARDDISK = $2,195
WITH 80 M/BYTE HARD DISK . CALL

:@\

MAII. ORDER HOTLINE
008 335757
{TOLL FREE}

I.OCAI. 5437877
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150W SWITCH MODE
POWER SUPPLY FOR
IBM* PC*/XT* & COMPATIBLE

DC OUTPUT: +5/13A. -5V0.5A
+12V/4.5A -12V/0.5A

Cat. X11096 $129

200W SWITCH MODE
POWER SUPPLY FOR
IBM* AT* & COMPATIBLE

DC OUTPUT: +5/16A, -5V/0.5A
+12V 5A -12V/0.5A

Cat. X11097 $199

180W SWITCH MODE
POWER SUPPLY FOR
BABY AT* COMPATIBLES
Cat. X11098 $199

PRICE BARRIER!

“NO BRAND" DISKS|

Now you can buy absolute top quality
disks at unheard of prices! They even
come with a 5 year guarantee, which is
proof that these are top quality. So why pay
2-3 times the price for the same quality?

Packs of 10, without boxes. or brand
name, just their white paper jacket, and
index labels.

(54" disks includes write protects)

5/a” HIGH DENSITY
“NO BRAND" DISKS

10+DISKS 100+DISKS 1.000+DISKS

$21 $20 $19

(Allprices per 10 disks Tax exempt prices less $1)

5/4"25/2D
“NO BRAND" DISKS

10+ DISKS 100+ DISKS 1,000+ DISKS
$6-75° $6-50°* $6-25°°
(Allprices per 10 disks Tax exempt prices less $1)
31/2"25/2D
“NO BRAND" DISKS!

10+DISKS 100+ DISKS 1.000+DISKS

$21 $20 $19

(Altprices per 10disks Tax exempt prices less $4)

=] Y

E_
COLOUR MONITORS

QUALITY RITRON MONITORS
AT BREAK THROUGH PRICES!!

CGA ... $445
EGA ... $645
VGA ... $945

8087 CHIPS
GENUINE INTEL CHIPS WITH MANUAL
AND DATA SHEETS PACKED IN BOXES

8087-3 (4.77MHz) ... ... $245
8087-2 (8MHz) ... .. $350
8087-1 (10MHz) ... . $475
80287-6 (6MHz) ... . $375
802878 (8MHz) ... .. $555
80287-10 (10MHz) .. $690
80387-16 (16MHz) ... . $995
80387-20 (20MHz) ... ... $1460
80387-25 (25MHz) $1860

MICRODOT DISKSI
DESCRIPTION 1-9 boxes 10+ boxes
312" 25/2D $32.95 $30.95
514" 1S/2D $ 9.95 $ 9.50
514" 25/2D $11.95 $10.95
514" 25/HD $23.95 $22.95

ri

ROD IRVING
ELECTRONICS

MELBOURNE: 48 A'Beckett St.
Phone (03) 663 6151
NORTHCOTE: 425 High St.
Phone (03) 489 8866

SYDNEY: 74 Parramatta Rd. Stanmore
Phone (02) 519 3134
Fax (02) 519 3868

CLAYTON: 56 Renver Rd.
Phone (03) 543 7877

MAIL ORDER & CORRESPONDENCE:

P.O. Box 620. CLAYTON 3168

Mail Order Hotline
STD Orders: 008 33 5757 Orders only
Local Orders: 543 7877

Inquines: (03) 543 7877

Telex: AA 151938

Fax: (03) 543 2648

MAIL ORDER HOTLINE
008 335757

[TOLL FREE. STRICTLY ORDERS ONLY)

LOCAL ORDERS & INQUIRIES
(03) 543 7877

POSTAGE RATES:
$1-89.99 $2.00
$10 - $24.99 $3.00
$25 - $49.99 $4.00
$50 - $99.99 $5.00
$100 plus $7.50

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

All Wholesale and Sales Tax Exempt
inquiries to:

RITRONICS WHOLESALE.

56 Renver Road. Clayton

Phone: (03) 543 2166 (4 lines)

Fax: (03) 543 2648

Errors and omissions excepted
Prices and specifications subject to change
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‘Dencres req stered u'cmavls of ihes respective owrers
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TECHNOLOGY

International standards for
High Definition Television
may be more difficult to
attain than the pundits
believed. Stuart Corner
surveys developments and
decisions made so far.

A blow

for Japan,
a boost in
the US and
a Seoul

exposed...

Global HDTYV in doubt

Hope is fading that a single interna-
tional standard will evolve for the tech-
nology of High Definition Television
(HDTV). The US Federal Communica-
tions Commission (FCC) has laid down
guidelines for a standard that would be
incompatible with either of the two con-
tenders from Europe and Japan. The
decision is believed to come as the re-
sult of strenuous lobbying by the three
major US broadcasters who argue that
HDTV could make the 140 million TV
sets in the US obsolete. There are also
fears that HDTV could see the end of
the US domestic TV industry, now re-
duced to a single manufacturer, Zenith.
The FCC is not expected to decide on a
standard before 1990.

HDTYV looks set to be the next con-
sumer electronics boom market. Esti-
mates in the US put the domestic mar-
ket as being worth $US30 billion by
1997.

HDTV uses 1125 lines compared to
the 525 or 625 line used in present sys-
tems. This increased scanning rate cou-
pled with higher horizontal resolution
gives picture clarity comparable to a
photographic image. HDTV screens
also use a wider aspect ratio than the
present system.

The standard propased by Japan re-
quires a signal of 30 MHz bandwidth
and is not compatible with existing sys-
tems. The FCC guidelines specify that
the signal must have the same band-
width as present transmissions (6 MHz)
and must be able to be received by ex-
isting receivers. The signal must also be
suitable for transmission via cable,
satellite or cirect broadcast. Japan’s na-
tional broadcaster NHK has a devised a
means of compressing the 30 MHz sig-
nal into 8 MHz but this is still too wide
to meet US requirements, is incompat-
ible with existing receivers and does not
always give perfect reproduction.

A number of componies including
Philips North America have come up
with suitable standards. The Philips sys-
tem uses two 6 MHz channels. One
carries the same information as the pre-
sent signal and can be used by a stand-
ard receiver. Additional information is
carried on the second channel. The
HDTV receiver combines the informa-
tion on both channels to create the
HDTV image.

HDTYV is also being heralded as one
of the major forces which will drive the
penetration of optical fibre based broad-
band communications networks to do-
mestic subscribers. A digitised HDTV
signal has colossal bandwidth: 120
Megabits, but Bell Research in the US
recently demonstrated transmission at
42 Megabits per second, said to be in-
distinguishable from 120 Megabit trans-
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mission. However, 120 Megabit trans-
mission would still be required for trans-
mission from studio to studio.

Japan is by far the most advanced in
plans to bring HDTV into people’s
homes Japan staged the first interna-
tional transmission of HDTV to the
Japan pavilion at Expa 88, in July. It
also installed over 800 HDTV sets in 50
locations around Japan to provide
coverage of the Seoul Olympics. In
1990 NHK will commence public broad-
cast HDTV services via a specially
launched satellite.

Japan defeated?

Japan presently leads the world in the
development of High Definition Televi-
sion (HDTV), but it may be forced to
bow to pressure from the US and Eu-
rope, abandon its home-grown standard
and develop equipment to match their
competing standards.

Japan’s dominance of HDTV received
a severe blow in September when the
US Federal Communications Commis-
sion laid down specifictions for high
definition TV standards which precluded
the Japanese developments. The FCC
ruled that HDTV signals must be com-
patible with existing receivers.

Now, after a concerted two-year ef-
fort, a European consortium has demon-
strated a complete HDTV system —
production, transmission and reception
— at the International Broadcasting
Convention held in Brighton, UK, re-
cently. The Eureka consortium, compris-
ing 30 European organisations, was
formed in 1986 after European nations
vetoed Japanese HDTV proposals put
to the CCIR Plenary meeting in Dubrov-
nik, this veto forced the CCIR to delay
its decision to the 1990 Plenary.

Eureka’s president, P. W. Bogels, inter-
national director of Philips Consumer
Electronics Division, predicted that the
successful demonstration of the Eureka
system, which offers compatibility with
existing receivers, combined with the
FCC declaration, would force the Japa-
nese to change their technology for
both domestic and export markets.
“The alternative is for them to make
three systems: one for themselves, an-
other for the US and a third for Europe,
and | can’t see them doing that”, he
said.

Bogels forecast that the Japanese
manufacturers would develop new sys-
tems compatible with the emerging
European and US technologies. Even
though handicapped by a late start, he
predicted that the Japanese manufac-
turers would be tough competition for
European and US manufacturers. “Time
is now against them. But even allowing
for that, we must be very very quick
and very very good”’, he said.
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AVERAGE COMPUTER
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power, price
and flexibility

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 your
level of computing needs.

Just build the motherboard for programmable
controllers, data acquisition systems. low cost
computers (cassette based) or go all the way
to a fully optioned powerful 68K development
system.

The choice is yours!

POWER AND FUNCTION

Motorola 68000 or 68010 processor.

512K bytes RAM as standard.

64K ROM expandable.

On-board high speed cassette interface.
Optional disk/co-processor card.

Four 80 pin expansion slots.

Dual serial ports.

Centronics compatible parallel printer port.
General purpose digital to analogue 1/0 port.
Analogue two-button joystick port.

¢ Graphics: 320H x 200V 16 colours, 640H
X 200V any four of 16 colours.

¢ Standard RGBI interface or composite video.

THE OPERATING
SYSTEM

1616/0S is a programmer's delight

ROM resident.

Inbuilt screen editor.

File & Directory management.

1/0 redirection.

Over 100 documented internal system calls.
Monitor functions.

Installable drivers.

Unprecedented Hardware accessibility.
Windows and graphics and more . . .

The flexibility and power of 1616/0S make it a
pleasure to use. Complicated tasks are simple.

“C” DEVELOPMENT
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SYSTEM

All Australian. The Hi-Tech “C” Compiler
running under 1616/0S comes with macro
assembler, linker and librarian. The special
Applix Library utilises the power of the 1616

systemn calls. 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.

SSDCC Technical Features:

® On board Z80H CPU ({running at 8Mhz).
* 8K to 32K of ROM.

* 8K to 64K of static RAM.

¢ WD17722 disk controller chip.

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

Options:

¢ SCSI hard disk interface using the
NCR5380.

* Two additional serial ports {under Z80
control) using the 28530 SCC.

¢ CP/M support

JOIN THE HUNDREDS
OF 1616 USERS

Mini kits start at $239, basic kits from $599,
keyboard $139, power supplies from $89,
disk controller kit from $249. Fully built ready
to run systems $1800.
All software has been specially integrated into
1616/0S to utilise the 1616s power.
68000 macro assembler free,
32 bit forth including source $89
SS Basic $69 Hi-Tech “C” $275
If you require further information, pricing and
updates, user groups information.

CONTACT APPLIX
TODAY

Applix Pty Ltd, 324 King Georges
Road, Beverly Hills
PO Box 103, Beverly Hills, NSW 2209
Australia.
Telephone: (02) 758 2688
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HDTV

The Eureka F1195 standard uses a
1250 lines scanning system with a 58
Hertz frequency, making it compatible
with 35 mm cinema film. The Eureka
partners are Philips, Thomson, Bosch,
Thorn EMI, and over 30 research estab-
lishments and broadcasters.

The Consortium will submit its stand-
ard to the CCIR Plenary in 1990. Philips
has developed a variant of the system
suitable for the North American market
which it hopes will be accepted by the
FCC. The first HDTV receivers are ex-
pected to come on the market in the US
in the early 1990s.

Compatibility boosted

The decision of the United States Fed-
eral Communications Commission to opt
for HDTV compatibility, thus ruling out
Japan’s Muse system, has been wel-
comed by Philips. Bogels said, "“We are
delighted that the philosophy we estab-
lished two years ago when we launched
the Eureka project — that it should be
based on a compatible approach — has
been accepted.

“It is particularly pleasing because
there were doubts at the beginning as
to whether the project could be carried
out in the time available. The Japanese
were already there with their equipment
and we only had thoughts written down
on paper.

""However, the FCC decision is, in a
way, only our first hurdle in the United
States. There is no guarantee that the
Philips system will be eventually chosen,
although, as the FCC says, we are a
very strong candidate and we have a
very good chance.

Intelsaturated

The demand for international satellite
TV circuits for the Seoul Olympics
pushed the capacity of the Intelsat in-
ternational satellite network to the
limits.

A total of nine satellites provided 32
simultaneous TV channels for Olympic
transmission, including a High Definition
TV transmission for viewing on public
HDTV screens in Japan. Demand for
capacity on Intelsat’s Indian and Pacific
ocean satellites was so great that near
saturation level was reached on the TV
channels in these satellites.

Intelsat in October awarded contracts
to Ford Aerospace for at least five new
Intelsat satellites, to be known as Intel-
sat VIl. The first two of these are
scheduled for launch in 1992 and 1993
to replace Intelsat V satellites presently
serving the Pacific region. They will
greatly increase the number of TV
channels available.



DATES, DECISIONS AND DEMOS

May 1986: The CCIR meets in Du-
brovnik. The Jaopanese submit
their HDTV production system for
adoption as the world standard.
The system is incompatible with
existing television equipment. The
Europeans form a bloc and the
CCIR postpones its decision to its
next plenary session in 1990.

July  1986: Eureka 95  project
launched to define a European
HDTV standard derived from the
D2 MAC that would be compat-
ible with existing equipment and
that could be adopted by the
CCIR in 1990. Eureka 95 brings
together industries (Philips, Thom-
son, Bosch, Thorn EMI), broad-
casters (BBC, RAIl) and 30 re-
search laboratories and establish-
ments (e.g: CCEIT, IBA). The
project is allocated financing of
200 million ECUs over 3 years.

June 1987: At Montreux, a prototype
b/w camera, relying on progres-
sive scanning techniques, is exhib-
ited, and demonstrates the techni-
cal feasibility of the European
project. The Japanese — whose
first attempts to develop HDTV
date back ten years or so — had

claimed earlier that progressive
scanning with more than 1000
lines was technologically impossi-
ble.

August 1987: The EUREKA EU95
stand at the Berlin exhibition pre-
sents an overview of the entire
project, from D2 MAC to HDTV.

October 1987: Meeting of the CCIR in
Geneva ratifies the existence of a
European project to develop an
HDTYV standard.

November 1987: Japan launches a
major campaign to safeguard its
domestic HDTV market. All Japa-
nese HDTV equipment (produc-
tion, transmission, reception and
reproduction) is promoted under
the registered trademark HiVision.

December 1987: NBC recommends
that the United States Advanced
Television Systems Committee
(ATSC) drops plans to switch to
the Japanese HDTV standard and
opts for a standard that would be
compatible with NTSC. "NBC be-
lieves that industry’s needs will
eventually result in two backward
compatible HDTV standards for
television, at 1050/59.94 and
1250/50. A third standard at

1125/60 serves no purpose.”

January 1988: In the United States,
the National Association of
Broadcasters (NAB) comes down
in favour of the NTSC compatible
standard (1050/59.94).

Summer 1988: Completion of the en-
tire image chain developed to
Eureka 95 standards, including
first colour 1250/50 progressive
scanning camera.

September 1988: In the United States,
the Federal Communications
Commission, in a unanimous vote,
approves the general technical pa-
rameters that broadcasters must
follow in transmitting High Defini-
tion Television. Under the guide-
lines, transmission of high defini-
tion signals must assure that con-
sumers will not have to buy new
television sets when the system
begins operating (NTSC compat-
ible system). Also, the Interna-
tional Broadcasting Convention
(IBC) was held at Brighton, in the
UK. Second public presentation of
European equipment and public
debut of a complete, operational
European HDTV image chain.

® SOLAREX @

WHERE

Site accessability is difficult
Occasional maintenance is expensive

System reliability is important

A Solarex photovoltaic power supply can rescue you from the
expenses and worries of unscheduled maintenance requirements.
Solarex power supplies are in continual service on every continent,
and on hundreds of islands, throughout the world. From critical
health care systems in the jungles of South America — to radio
relay systems on the Himalayas — to solar water pumping systems
in the Australian outback — Solarex has been there.

Call Solarex — the most experienced designer and manufacturer in

78 Biloela Street, Villawood 2163
SOLAREX PTY. LIMITED p.0. Box 204, Chester Hill 2162

Tel: (02) 727-4455. FAX: (02) 727-7447
Telex: AA121975
Other States: (09) 344 4000 (089) 81 5411 (07) 252 7600
(08) 272 8536 (03) 596 1974
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that was replaced. Another pr
arose when a technician smelle
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Kathryn M. Doolan describes
how the beleaguered
American manned space
program received a desperately
needed morale boost with the
blast-off of STS 26.

VOYAGE
OF
DISCOVERY

NASA regains confidence
with STS 26 launch
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Introducing MAXX"

for your personal computer.
The new way to play your games.

Available for *IBM
and *Apple Computers.
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MAXXTM makes sense. Used as a practice tool, even MAXX TM makes it easy. Become a MAXXPilot ™M and
veteran spray pilots can brush up on operations in - 4 experience the “real” feel of flight at your personal
controlled air space. MAXX ™M means adventure. Ace pilots can touch computer.
and go in a variety of aircraft.
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Voyage of discovery

plans were made for the deployment of
the Tracking and Data Relay Satellite
(TDRS) the main payload of STS 26.
TDRS-C is the third in a series of com-
munications satellites NASA  will be
using for further radio communications
with the space shuttle and other scien-
tific probes such as the Hubble Space
Telescope. It will also mean the phasing
out of several ground stations. The first
TDRS was deployed in April 1983 and
the second one aboard Challenger on its
final flight. Six hours into the mission,
TDRS-C was deployed and without any
major problems was propelled to its sta-
tion, 22,300 miles above the Pacific
Ocean.

Once TDRS-C was deployed, the
crew’s attention turned towards the sec-
ondary experiments which were stored
on Discovery’s mid deck. One experi-
ment of interest to Australians was the
Aggregation of Red Blood Cells (ARC)
designed by Dr Leopold Dintenfass of
Sydney. Blood samples from donors suf-
fering medical conditions such as heart
disease, diabetes and cancer were
flown. The experiment was designed to
provide information on formation rate,
structure and organisation of red cell
clumps, as well as the thickness of
whole blood coil aggregates at high and
low flow rates. This will determine if mi-
crogravity can play a part in new and
existing clinical research and medical
testing. The ARC experiment first flew
on STS 51C in January 1985.

Environment tests

Other secondary experiments included a
protein crystal growth experiment, an in-
frared communications experiment, and
two student experiments on crystal
growth and metal strength-testing. One
experiment, The Orbiter Experiments
Autonomous Supporting  Instrumenta-
tion System (OASIS) was mounted in
the payload bay and was used to deter-
mine the environment experienced by
Discovery during its flight. Information
collected by OASIS will include the ef-
fects on the orbiter of temperature,
pressure, vibration, sound acceleration,
strain and stress. It will be used for the
development of future upper stages and
payloads.

One of the more common technical
problems taking place on most space
shuttle flights is the breakdown of the
toilet and this flight was no different!
Another small but uncomfortable prob-
lem was ice clogging the flash evapora-
tion system which is responsible for
cooling the interior of the orbiter during
the ascent and descent phases. The
crew sweltered as the temperature was
raised to 27°C in an attempt to melt the
ice.

During the traditional in-orbit press
conference, the five astronauts paid
tribute to the seven astronauts who died
in the Challenger blast. Reading from a
prepared statement, Commander Rick
Hauck read “Today where the blue sky
turns to black, we have resumed the
journey that we promised to continue
for you . . . Dear friends your loss has
meant that we can confidently begin
anew, and your spirits and dreams are
still alive in our hearts.”

The final day of the mission was
spent stowing gear, testing equipment
and running through the landing check-
list. The spacesuits that are now com-
pulsory wear for shuttle crews were
checked and final weather checks were
made of the primary landing site at Ed-
wards Air Force Base.

After 64 orbits, Discovery made
preparations to land, and after a flight
of just over four days, Commander Rick
Hauck and Pilot Dick Covey landed the
orbiter using manual control. There
were no braking problems and once the
orbiter was declared safe by ground
crews, the astronauts were greeted by
nearly half a million people as well as
Vice President George Bush who was
roundly criticised by the media for using
the event to further his presidential aspi-
rations. After spending six days at
Dryden Flight Research Facility at Ed-
wards, Discovery was mated with the
747 Shuttle Carrier Craft and flown
back to the Kennedy Space Centre for
post-flight inspection. Once that is com-
pleted, it will be prepared for its next
mission.
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Next .

The next shuttle flight will be a classi-
fied Department of Defence mission,
which is due to launch as we go to
press. It is expected to deploy a "“Key-
hole” reconnaissance satellite. With
classified DOD missions, the launch is
kept secret until two or three hours be-
forehand, all communications between
the orbiter and mission control are kept
secret and only short bulletins are
issued periodically. Landings are also a
guarded secret with the media and the
public only being informed an hour be-
fore landing.

With the return of the shuttle to flight,
NASA have now announced that they
will eventually build up to 14 flights a
year. In the next two years we should
see the long awaited deployment of
Galileo, Magellan, and finally in 1990
the launch of another teacher as well as
the Hubble Space Telescope. Other
highlights will include an astronomical
Spacelab, the much delayed ASTDRO |
mission and, depending on election re-
sults, the beginning of the Space Station
"Freedom”’.

The emphasis on the space shuttle for
the past 32 months, and its tragic end-
ing in 1986, will hopefully give way to
the future of the space shuttle and a
new beginning for the American
manned space program.

Kathryn M. Doolan is a regular contrib-
utor to ETI as a freelance writer on
space technology.
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OZONE DEGRADATION

Cautionary tales from
the stratosphere

Atmospheric pollution is shaping up
to be one of the most important
technical problems of the 1990s
John Coulter provides a little
history and points out some
solutions. 4



Tale No 1

When General Motors chem-
ists synthesised the first
chlorofluorocarbons (CFCs) in
1928 they, and many others,
thought they had discovered
a class of -wonder chemicals.
They were remarkably inert,
non-inflammable,  relatively
non-toxic and they came with
differing physical characteris-
tics such as boiling points
which made then seem ideal
for a wide range of applica-
tions. Little did they realise
that chemical stability is a
two edged sword.

(CFCs) are hydrocarbons of
the parrafin series in which all
or some of the hydrogen
atoms have been replaced
with chlorine and fluorine.
One and two carbon mem-
bers with total substitution
are in widest use and these
are also very stable.

TABLE 1
Freon 11 ACFCl,
Feron 12 CFCl,
Freon 22 CHF,CI
Freon 113 C,F3Cls
Freon 114 C,oF.Cly
Freon 115 C,FsCi

Prior to the synthesis of
CFC’s toxic gases such as
sulphur dioxide and ammonia
had been used for refrigera-
tion. The new gases came
into very wide use in refriger-
ation and air-conditioning
and gradually their use also
extended to aerosol propel-
lant, plastic foam expanders,
dry cleaning and degreasing
electronic components, chips
and circuit boards.

It was not until the early
1970s that two American
chemists posed a very simple
question; a question that
should have been thought
about much earlier. Rowland
and Molina, noting that CFCs
were very stable, had been
released to the atmosphere in
hundreds of thousands of

tonnes, were not soluble in
water and therefore not going
to be removed by rain, asked,
““Where have all these mole-
cules gone?” The only natu-
ral site of degradation they
could hypothesise was the
stratosphere ~ where  they
argued the intense short
wave ultra violet light coming
from the sun would be ener-
getic enough to break these
mocules down.

They then quickly realised
that this process was likely to
release atomic chlorine which
would degrade ozone. It is
stratospheric  ozone which
protects the Earth from the
high energy short wave UV
which is so destructive to
many biological processes.
The reactions hypothesised
by Rowland and Molina have
now been shown to occur in
nature together with a num-
ber of other reaction path-
ways. The principal reaction
is catalytic. For both these
reasons actual ozone deple-
tion has been found repeat-
edly to exceed computer pre-
dictions.

C| + 03 b d C|O + 02
I CLO + O3 - Cl + 20,
Tale No 2

When the British scientists on
several Antarctic Islands first
found they were recording
very low levels for strato-
spheric ozone during the Ant-
arctic spring they believed
there must have been some-
thing wrong with their meas-
urements and for several
years these observations were
ignored.

When consistent measure-
ments were noted from sev-
eral ground stations in Ant-
arctica, the Americans were
asked to compare their ozone
measurements from a Nim-
bus satellite. But the Amer-
icans had assumed there
would be no readings below a

certain figure and had pro-
grammed the on-board com-
puter to reject all low read-
ings. Consequently the read-
ings which could have verified
the ground based measure-
ments were not available.
Subsequently, when the
computers were re-pro-
grammed during the course
of this Antarctic spring,
ozone reduction was con-
firmed. Over the past ten
years ozone levels over the
Antarctic have declined by
60% during spring. Average
global decrease is about
2.5%, less at the Equator,
greater toward the poles.
Next to nuclear war, ozone
depletion may be the most
serious threat to life on the
planet, for life could not exist
in the open on land if it were
not protected from shortwave
UV. CFC 11 and 12 take
about five years to reach the

‘Reductions in CFC

released need to be

achieved as quickly
as possible’

stratosphere after release and

once there persist for about

100 years. Taken together

with the catalytic nature of

ozone degradation these fur-
ther facts mean:

* Ozone decline will continue
for some time even if strin-
gent control measures are
applied.

* Reductions in CFC release
exceeding 85% need to be
achieved as quickly as pos-
sible.

Tale No 3

Alerted to the problems of
ozone depletion the UN Envi-
ronment Programme brought
nations together under the
Vienna Convention. After a
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number of meetings over sev-
eral years the Montreal Proto-
col was agreed in September
1987.

This protocol sets the refer-
ence year as 1986 and calls
for a freeze of CFCs at 1986
levels, a reduction of 20% by
1993 and 50% by 1999
These figures apply to indus-
trial countries with use ex-
ceeding 0.3kg per head.
Countries with a smaller per
capita consumption may in-
crease their consumption to
0.3 kg per head.

The significane of the Ila-
test point is amply illustrated
by the example of China
which has 60 times Austra-
lia’s population but, per head,
uses CFCs at only 1/45th our
rate. If China’s CFC use rises
to the Montreal Protocol’s
0.3 kg per head limit and all
industrial nations cut produc-
tion by 50% there will be six
times as much CFC in the
stratosphere two centuries
from now.

The lessons are these:

* Nature is not an infinite
sink.

* Stability is a mixed bless-
ing.

* Political process is slow.

Political response

The Australian Democrats
have a Bill before the Senate
aiming to reduce CFC emis-
sions by 95% by banning un-
necessary use and recycling
in all other applications. The
Government has  signalled
that it intends to introduce
legislation this session but its
Bill has not yet been seen. It
is anticipated both Bills will
be debated this session.

So hang on to your hats.
But above all keep yourselves
well covered with UV screen
creme this summer. =L

Senator John Coulter is the
spokesman for the Australian
Democrats on Science and
Technology.




AT R AR U R A

Ll

DEUTSCHE WELLE EXPANDS

Major changes in programme content

This month Arthur Cushen reports on the
kilohertz scene in Germany and the new
powerful transmitters in Jordan.

The Voice of Germany,
Deutsche Welle, at Cologne,
has combined its English re-
gional programmes into one
service and has announced
further exponsion of its relay
facilities and the use of inter-
national broadcasts transmit-
ters in other ports of the world

to improve its reception qual-
ny.

There have been some
major changes in the pro-
gramme content, but the
scheduling and frequencies re-
main almost the same.

The first overseas Deutsche
Welle relay base was built in

Headquarters of Deutsche Welle at Cologne, Germany.

Central  Africa. Twenty-six
years ago, on August 20,
1963, Deutsche Welle began
transmitting from Kigali in the
Central African state of
Rwanda. This was the first
step in building up a network
of relay stations. The Rwanda
transmitting station, whose
output potential will be in-
creased this year from two to

‘. . . the first step in
building up its
network of relay
stations’

four 250 kW shortwave trans-
mitters, was followed by other
stations in Portugal, Maltaq,
Antigua and Montserrat.

A further transmitting sta-
tion at Trincomalee in Sri
Lanka is finally commencing
operation. Because of the un-
rest on this island in the Indian
Ocean, the inauguration of the
station was delayed time and
again. With three 250 kW
shortwave transmitters and
one 400 kW medium-wave
transmitter, the Trincomalee
relay station will play a major
part in improving the reception
quality of Deutsche Welle pro-
grammes for listeners in Asia.

Another area of expansion
of Deutsche Welle is the leas-
ing of time on international
stations, and broadcasts are
now relayed by Radio Braz at
Brazilia in Brazil for reception
in Central and North America.

The present schedule of
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English broadcasts to Austra-
lia is 0900-0950 on 6160,
11945, 17715, 17780, 17875,
21650, and 21680 kHz, 2100-
2150 on 7130, 9650, 9765 and
11765 kHz, while programmes
in German are also carried to
the South Pacific at 0600-
0800 on 6075, 7285, 9545,

9690, 9735, 11705, 11785,
11795, 17825, 17845 and
21560 kHz.

Jordan’s higher power

New powerful longwave, medi-
umwave and shortwave trans-
mitters are being installed in
the Kharanah area. The trans-
mitting station will use three
500 kW shortwave transmit-
ters which will cover North and
South America, Europe, North
Africa and the Middle East.

The station will also include
a 1000kW mediumwave
transmitter that will cover the
Arabian Gulf, Saudi Arabia
and Iraq, and after dark North
Africa with high efficiency.
There will also be two long-
wave transmitters with an
overall power of 1200 kW to
ensure day and night time
coverage in all neighbouring
countries.

The transmitting station is
equipped with an electronic
control room directing the
giant antennas as well as
powerful electric generators.
Test transmissions from this
station will begin in late Aug-
ust this year. =16

This item was contributed by
Arthur Cushen, 212 Earn
Street, Invercargill, New Zea-
land who would be pleased to
supply additional information
on medium and shortwave lis-
tening. All items are quoted in
UTC (GMT) which is 11 hours
behind Australian  Eastern
Daylight Time.




DB9

GENDER CHANGERS *
® Saves modifying or replacing

non-mating DB9 connections
® All 9 pins wired straight through
X15640: Male to male
X15641: Male to Female
X15642: Female to Female

only $14.95
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DB15
GENDER CHANGERS
® Saves modifying or replacing
non-mating DB15 connections
® All 15 pins wired straight through
X15645: Male to male
X15646: Male to Female
X15647: Female to Female

only $14.95

ROD IRVING
ELECTRONICS

SYDNEY: 74 Parramatta Rd.
Stanmore. 2048.

Phone (02) 519 3134

Fax (02) 519 3868
MELBOURNE: 48 A'Beckett St.
Phone (03) 663 6151
NORTHCOTE: 425 High St.
Phone (03) 489 8866

CLAYTON: 56 Renver Rd
Phone (03) 543 7877

MAIL ORDER &
CORRESPONDENCE:

P.O. Box 620, CLAYTON 3168
Order Hotline: 008 33 5757
(Toll free, strictly orders only)
Inquiries: (03) 543 7877

Telex: AA 151938

Fax: (03) 543 2648

ORDER HOTLINE
008 335757
(TOLL FREE)
STRICTLY ORDERS ONLY
LOCAL ORDERS & INQUIRIES
(03) 543 7677

POSTAGE RATES:
$1-$9.99

$10 - $24.99 .
$25 - $49.99 .
$50 - $99.99 .
$100 plus

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

All sales tax exempt orders and
wholesale inquiries to:
RITRONICS WHOLESALE,

56 Renver Road, Clayton.
Phone: (03) 543 2166 (3 lines)
Fax: (03) 543 2648

Errors and omissions excepted.
Prices and specifications subject to
change.

IBM*, PC* XT* AT are registered irademarks of
Inlernational Busness M_acrmes N s a

Derote
1radmarks of thewr respective owners
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CENTRONICS
GENDER CHANGERS

® Female to Female.

® Saves modifying or replacing

non-mating Centronics cables.

® All 36 pins wired straight through.

Cat.X15663 Male to Male

Cat.X15661 Male to Female

Cat.X15664 Female to Female
Normally $33.95,

.................... Only $24.95
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DATA TRANSFER
SWITCHES

If you have two or four compatible

devices that need to share athird or

fifth, then these inexpensive data

transfer switches will save you the

tme and hassle of constantly

changing cables and leads around.

® No power required

® Speed and code transparent

® Two/Four position rotary switch
on front panel

® Three/Five interface connections
on rear panel

® Switch comes standard with
female connector

2WAY RS232 X19120 ... $69

4 WAY RS232 X19125 ... $79

2 WAY Centronics X19130 . $69
4 WAY Centronics X19135 . §79

PRINTER STANDS
® Restores order to your work area.
® Conveniently stacks paper printout
n document tray automatically
® Made of black plastic coated steel
@ Suitable for most printers
® Excellent value at this price!

C21056 ........... $29.95

APPLE* COMPATIBLE
SLIMLINE DISK DRIVE
Compatible with Apple 2+
Cat. X19901 . Only $179

FREE PACK OF S/S DISKS
WITH EACH DRIVE!

APPLE" IIC COMPATIBLE
DISK DRIVE
{including cable ... only $199

FREE PACK OF /8 DISKS
WITH EACH DRIVE!
{"Appie ts a registered trade mark )

PANASONIC KX-P1081

DOT MATRIX PRINTER

®120CP.S

@ Pica or Elite character set

® Print Modes: NLQ. Dot Graphics.
Draft, Proportional Font.

® Reliable and Compact

® Proportional Printing

® Logic Seeking

® 1K Printer Buffer

C20035 . Normally $595
We won't be beaten' only $379

GOLDSTAR 20MHz
COMPOSITE MONITOR
X14514 GREEN only $89
X14516 AMBER only $89
10 OR MORE $85 EACH

GOLDSTAR
12” TTL MONITOR
X14500 GREEN only $99
X14502 AMBER only $99
10 OR MORE $95 EACH
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PRINTER LEAD
® Suits IBM* PC XT, compatibles
@ 25 pin "D plug (computer end) to
Centronics 36 pin plug

P19029 (1.8 metres) $14.95
P19030 (3 metres) .. $19.95
P19032 (95 metresy  $39.95

¥

5" DISK STORAGE
(DD100-L

Efficient and practical. Protect your
disks from being damaged or lost!
Features...

® 100 x 5%/a" disk capacity

® Smoked plastic hinged lid

® Lockable (2 keys supplied)

® High impact ABS plastic base.

® Contemporary design

C16020 .......... only $15.95

METEX 4500H
MULTIMETER

10A, 41/2 digit multimeter with

digital hold, transistor tester and

audible continuity tester.

The Metex 4500H is perfect for the

technician, engineer or enthusiast

who requires the higher accuracy of

a 42 digit multimeter. This meter is

exceptionally accurate, (just look at

the specifications), and yet, still

retains an exceptionally low price!

The Metex 4500H features digital

hold which 1s normally only found on

very expensive multimeters. This

enables you take a reading and hold

that reading on display even after

you have removed the probes.

simply by pressing the hold button

CHECK THESE FEATURES...

® Readout hold

® Transistor Tester

® 41/ digit x 12" (H) LCD

* Audible continuity tester

® Push-button ON/QFF switch.

® Quality set of probes

® Single function. 30 position easy
10 use rotary switch for FUNCTION
and RANGE selection.

@ Built in tilting bail

® Instruction manual

® Fult overload protection

® hFE test -

® Battery and Spare fuse

® Diode Tester

® Vinyl case

Q91560 .. Normally $175

Special, only $159

NOW OPEN IN

SYDNEY!

74 PARRAMATTARD,

TANMORE

PHONE (02) 519 3134

312" DISK STORAGE
DD8g-L
® Holds up 1o B0 x 3" diskettes.
® Smoked plastic hinged lid
® Lockable (2 keys supplied)
@ High impact plastic base
® Contemporary design

C16038 ..... only $19.95
314" DISK STORAGE

® Holds up to 40 x 312" diskettes.
® Lockable (2 keys supplied)
® High impact plastic lid and base

C16035 only $14.95
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TELECOMMUNICATION

EXTENSION LEADS
5metre Cat.Y16010 .. $12.50
10 metre Cat.Y16012 . $14.95

THE BUTTON
SPIKE PROTECTOR

Surges and spikes are caused not
only by lightring strikes and load
switching but also by other equipment
being switched on and off. such as
fluorescent lights, electric motors,
fndge freezers. air conditioners. etc.

For effective protection such spikes
must be stopped before they reach
your equipment. Simply plug The
Button into an outlet and it will protect
alt equipment plugged into adjacent
outlets on the same branch circuit.
The Button employs unique metal
oxide varister technology and will
dissipate 150 joules of electrical
energy. (nearly twice that of
comparable surge arresters.)

SPECIFICATIONS:

Voltage: 240V Nominal

Total Energy Rating: 150 joules
Response Time: 10ns
Protection Level: 350V peak

............................. $34.95

METEX M-3650
MULTIMETER

20A, 312 digit frequency counter
multimeter with capacitance
meter and transistor tester.

This spectacular, rugged and

compact DMM has a bright yellow

high impact plastic case. It features

a frequency counter {to 200kHz),

diode and transistor test, continuity

(with buzzer), capacitance meter, up

to 20 amp current measurement and

comprehensive AC/DC voltage.

current and resistance ranges.

CHECK THESE FEATURES....

@ Push-button ON/OFF switch.

® Audible continuity test

® Single function, 30 position easy to
use rotary switch for FUNCTION
and RANGE selection.

® Transistor test

® Diode test

© Quality probes

® 122" High contrast LCD.

® Full overload protection

® 20 Amp

@ Builtin tilting bail

® Capacitance meter

® Instruction manual

Q91550 Normally $165

Special, only $129

PORTASOL
PROFESSIONAL

® Four tools in one: Blow Torch.
Hot Blow. Hot Knife

® No Cords or batteries

® Heavy duty, tip temperature
adjustable up 10 400°C

® Equivalent to 10-60 watts

® Hard working. Average continuous
use 90 minuters

© Refills n seconds

® Powered by standard butane gas
lighter fuel

® Range of easily replaceable screw
tps included

® Includes metal stand for the
soldering iron when working

® Cap features built-in flint for
1gniting Portasol tip

® Includes snap case for storage

Cat. T12639 ....... $89.95

SPEAKER STANDS
® Black epoxy finished metal floor
speaker stands. Base slope is
adjustable to allow you to find the
correct listening position for your
speakers.
® Holds speakers witha minimum
dimension of 220 x 190mmm
& Maximum speaker weight 30Kg
® Stand height 125mm
® Base dimension 370 x 280mm
@ Leg studs to stop slipping and
vibrating on carpets are easily
removed for smooth tile floors.

C10768 .............. $99.95
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Lost in the city maze of
traffic snarls, bottlenecks
caused by road repairs and
confused by the street
directory? Robert Irwin
describes Autoguide —

a system to avoid all

that and more . . .

UTOGUIDE

ith more cars now on the road
thon ever before and traffic sys-

tems full to overflowing, getting
from point A to point B is no longer the
Sunday drive it used to be.

Just ask any of the drivers from the
numerous courier fleets bulging from
this year’s Yellow Pages. How many of
us have been in that most untextbook-
like of driving positions with the street
directory precariously balanced on the
steering wheel, one eye on the street
sign flashing past the side window and
the other squinting to decode the multi-
coloured mosaic on the page in front

Your personal

navigator

Magnetic sensor Teanscewer

Control unit |

Processor

Demonstration scheme

Beacon head

Signal controtler/
beacon controller

Conteol centre

Pilot and full systems

7]

Figure 1: The Autoguide System. The roadside beacon transmits a “map” to the
vehicle with information on present traffic conditions. The in-car equipment decodes
the information and guides the driver along the best route. The control centre
co-ordinates all traffic and routing information.
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only to find the road continues on map
417

In  Europe, with more than
200,000,000 registered vehicles on the
roads, the problems of increasing traffic
flow and accident rates have, over the
past few years, given rise to a lot of re-
search and development on methods of
improving road systems and the vehicles
that use them.

One interesting project has recently
reached the demonstration stage in
England. Called "*Autoguide”, it is an in-
teractive guidance system developed for
road vehicles which, when fully opera-
tional, will be capable of guiding a"
driver, via the best route, through the
maze of streets to within ten metres of
any destination in London and, ulti-
mately, all of Europe.

Other features include the ability to
update the driver on current traffic
conditions and so avoid congested and
problem areas.

Navigation aid

Route guidance systems for road vehic-
les are not a new idea. Research has
been going on for years in the USA and
many European countries, notably West
Germany, into systems to aid drivers in
navigating the ever-increasing complex-
ity of the road systems.

In September 1986 the British govern-
ment released a paper outlining the
work done by their own Transport and
Road Research Laboratory on such a
system and, in April of 1987, after
much discussion with industry, local au-
thorities, police and those working with
similar projects overseas, the Depart-
ment of Transport announced that an
on-street demonstration of the so-called
Autoguide system would be commenced
in London.

This demonstration scheme was to
provide complete route guidance in a
corridor between London’s Heathrow
airport and the city centre and would
enable the practicality of the system to
be evaluated as well as providing a
means to suitably impress those holding
the industry purse strings.

The heart of Autoguide is a dash-
board mounted display unit and the
computerised navigator attached to it.

The idea is that a driver, at the start



i

of a journey, enters in his present posi-
tion and where he wants to go. Auto-
guide then calculates the best route to
take and gives the driver directions via
the display terminal.

The display is quite graphic in nature
and gives information on where and
which way to turn as well as additional
hints on which lane to get into on high-

il
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¥

guide to dead reckon the car’s position
at any given time.

This means that the system can navi-
gate from one place to another without
any outside help. Dead reckoning itself,
however, is of limited use as the accu-
mulated errors would soon get you as
lost as when you'd started. The power
of the system comes from it's ability to

‘While the kids settle down in the back seat you punch in
a two digit code for the beach’

ways etc.

An optional voice synthesis circuit is
included so that the driver doesn’t have
to continually stare at the screen and
frees his eyes for an occasional glance
at the road! A magnetic sensor
mounted in the roof of the car gives the
processor information on the direction
the car is heading and connections to
the speedo and odometer allow Auto-

communicate with the outside world.

Electronic signposts
At main road junctions small infra-red
roadside beacons act as electronic sign-
posts and transmit to the car accurate
information on its current position and a
detailed map of the surrounding area.
Every time the car passes a beacon its
on-board navigator is updated. This
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avoids the error build-up from the dead
reckoning process and also allows the
amount of memory needed in the car to
be minimised as only a map of the im-
mediate area is stored.

Infra-red transmitters in each beacon
will send information at the rate of
125,000 bits per second and the bea-
cons themselves would be mounted on
existing traffic lights where, in most
cases, the power and spare cables
would make installation economical and
easy.

Central control

Each beacon would be connected back
to a central control unit which would
co-ordinate the overall traffic flow and
transmit  up-to-the-minute information
on traffic conditions to the on-board
processor.

This would allow dynamic re-routing
of cars if, for instance, an accident was
causing delays at a certain intersection
or road works were under way on
porticular streets.




Motoring

The setup and organisation of this
control centre will be of major impor-
tance to a full commercial Autoguide
system.

A flow of detailed and current infor-
mation on all areas likely to affect traf-
fic flow will need to be maintained for
the system to be effective.

To this end the transfer of information
between beacon and car will be made
two way.

An infra-red transmitter on the car will
send “stop watch’ information to the
beacon on the time taken to cover the
route followed from the previous bea-
con,

The beacon sends this information to
the central control which uses it in the
calculation of traffic flow.

This flow information, in tumn, is
passed back to the beacons in a classic
“feedback loop” and allows the car’s
processor to change the route to avoid
potential bottlenecks. It is hoped that
this dynamic re-routing will smooth out
traffic flow in the centre of cities and
avoid the problem of one route becom-
ing too heavily congested.

Information from police, the Automo-
bile Association, the Department of
Road Transport and other sources
would be gathered to keep the central
controller up to date on road conditions,
road works, accidents and other factors
that might affect the journeys of motor-
ists and allow the choice of the quickest
route.

The demonstration system

Since April ‘88 this year a demonstra-
tion system for Autoguide has been op-
erating between the centre of the Lon-
don Westminster area and Heathrow
airport.

Twelve vehicles have been fitted out
and five beacons set up at strategic in-
tersections. In the demonstration the
beacons act independently and aren’t
connected to a central control which
means that the information gathering
and dynamic re-routing facilities won’t
be fully operational.

Their function, however, can be simu-
lated by manually feeding the beacons
updated traffic information.

The purpose of this demonstration
system is that, firstly it should provide
valuable information and experience for
engineers that are likely to be working in
the development of a full-scale system
and secondly, it should help in the inte-
gration of work done in the field by
countries other than Britain.

The European communities as a
whole are keen for collaboration and the
setting up of standard guidelines so that
eventually the whole of Europe could be

Figure 2: Display examples

distance to the turn.
e) Lane information can be included.
f) Indication of a complex junction.
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a) & h) Compass direction and “crow fly” distance to destination.
b) Follow road ahead even if it twists and turns.
¢) & d) Indication to turn. The bar graph on the right of screen “counts down” the

g) Indication of a roundabout with the exit marked.

covered by compatible systems and not
run into the problems of differing stand-
ards existing in other areas.

Industry funded

One final, and important, role for the
demonstation system is that of the
salesman.

The British government, though sup-
porting the initial research, has decided,
in keeping with the recent Thatcherite
privatisation fever, that any step up
from the demonstation stage should be
wholly funded from industry.

It is hoped that enough interest can
be generated by the demonstration to
tgain financial support from transport in-
dustries.

A proposal for a pilot system operat-
ing through the Greater London area
has already been drawn up and, if in-
vestment is forthcoming, the scheme
could be operational, with about 300
beacons and 1000 vehicles, by 1990.

It is envisaged that the pilot scheme
in London would undergo intense study
and development and, once any bugs
are ironed out, upgraded into a full
commercial system by the mid 90s.

A document giving proposals for the
technical standards, implementation,
running and financing of the scheme
has been put together by the Depart-
ment of Transport. Collaboration on the
document by the West Germans ensures
that any systems set up in other Euro-
pean countries will be compotible with
the British one.

The cost of the pilot scheme is put at
around $20m but the British Transport
and Road Research Laboratory estimate
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that Autoguide could help reduce aver-
age journey times by around 10% and
reduce mileage by around 6%.

The cost of fitting out a vehicle with
dashboard display, processor and sen-
sors should run into about $1000 in a
mature market and users would pay
some form of subscription fees for use
and upkeep of the central control sys-
tem.

The economic benefits of a London
system with 400,000 users would be in
the region of $250 million.

At present there is quite a deal of in-
terest from courier componies, fleet
owners and private bus, taxi and truck
componies. With the Channel Tunnel
well under way the potential for a com-
plete European Autoguide network is
vast and, by the looks of things, well
within the bounds of possibility.

The Sunday driver . . .

While the kids settle down in the back
seat you punch in the two digit code for
the beach. Out of the driveway and
down to the end of the street, through
the lights at the intersection and a
familiar voice tells you to turn next left.
You usually go by the highway but it
must be pretty congested today.

This way’s a bit longer but your Auto-
guide obviously thinks it'll be quicker.
From up on the ridge road you glance
back down at the lines of stationary
cars on the highway. They’re digging up
that road again! You should’ve
guessed. =L

Robert Irwin BE (Elec) is an engineer
who freelances in the technical field.
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Into a rewarding career as a computer maintenance 90% of our graduates get their first jobs in this exciting,
engineer? expanding industry.
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LABORATORY POWER SUPPLIES

APLAB offer a complete range of regulated DC bench rack power supplies combining high precision and
regulation capabilities with continuously adjustable outputs.

Designed with single. dual and multiple outputs. these power supplies can be used in either constant
voltage or constant current mode of operation.

Standard models include:
SIS S SINGLE OUTPUT
. B N OUTPUT: Output VOLTAGE: Current
N A 0-30V 0-1A to 30A
N\ e ® 0-70V 0-2A to 10A
- @ ®
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‘00 ) DUAL OUTPUT MULTIPLE OUTPUT
- 0-30V 0-1A to 2A 0-30V 0-2A to 5A
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Phone: (08) 281 3788
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ORBITS FOR ALL

World satellite conference
hailed successful

The World Administrative Radio Conference
on the Use of Geostationary Orbits and the
planning of space services utilising it
(WARC-ORB 88) in Geneva recently has
been hailed as very successful from
Australia’s point of view. Stuart Corner

reports.

Delegates from WARC-ORB
88 have now returned home
after representing Australia in
one of the most important
communications conferences
held over recent years.

Lex Vipond of Aussat who
was one of ten Australian
delegates said the result was
"very positive”. The allot-
ment plan was able to ac-
commodate all  countries.
“There is little likelihood that
Australia will need to make
use of its allotment, but the
success of this plan will re-
duce pressure on other areas.

The five-week conference,

‘... a much-needed
boost to confidence
in the ITU’

organised by the International
Telecommmunications” Union,
was attended by almost 1000
delegates from 120 countries
and 15 international organi-
sations. It faced the difficult
task of providing equitable
and guaranteed access by all
countries to geostationary
satellite orbits and frequency
bands for fixed (point to
point) satellite services. Two
separate mechanisms had

been developed by a previous

conference, the Allotment
Plan and the Improved Proce-
dures. It was the job of the
conference to finalise these.
Australia’s two major areas
of concern were getting an
allocation that would allow
for coverage of, its offshore
territories and some definition
of the decision-making proce-
dure for assigning future
locations and frequencies
under the Improved Proce-
dures. Australian observers
feared that the method pro-
posed - formal, biannual Mul-
tilateral Planning Meetings
(MPM) - would be so drawn
out as to delay the introduc-
tion of new technology and
services by several years.

Streamlining
Vipond said the MPM pro-
posal had been ‘‘watered

down substantially and the
result of the conference was
a streamlining of some of the
areas with the use of MPMs
only as last resort if co-ordi-
nation was unsuccessful.”
The need to cater for Aus-
tralia’s offshore territories had
been omitted from Australia’s
initial input to WARC. Other
countries, such as France and
the UK had specified as
many as 40 associated terri-
tories all around the world.
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Another potential difficulty
for Australia which had been
successfully resolved, accord-
ing to Vipond, was the omis-
sion of one half of the 12
Gigahertz bandwidth used by
Aussat from frequencies cov-
ered by the Improved Proce-
dures. Vipond said careful
work by Australian delegates
at the conference had en-
sured that this band would
receive the same considera-
tion as the rest of Aussat’s
frequency  allocation.  “lt
could have been a bit of a
nightmare if that had not
happened,” he said.

The conference also allo-
cated frequencies for uplinks
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STUART CORNER

to dedicated broadcasting
satellites. The orbital alloca-
tions and downlink specifica-
tions were originally allocated
in 1977, but uplinks were
omitted from these specifica-
tions.

Broadcasting

Another success for Australia
was in getting its orbital allo-

cation for a broadcasting
satellite  (should it ever
choose to launch one)

changed from 98 degrees
east (somewhere over the In-
dian Ocean) to 120 degrees
east (over the Eastern border
of WA). John McKendry, first
assistant secretary radio com-

Telecom — OTC
venture killed off

Telecom and OTC have
moved swiftly from co-
operation to competition
mode in the provision of
electronic  mail  services.
They recently announced
that their joint venture ser-
vice, Keylink, was to be dis-
banded. Less than a month
later, before formal dissolu-
tion of the combined ser-
vice, Telecom announced
significant enhancements to
its independent service, still
called Keylink. OTC’s ser-
vice, formerly known as Mi-
nerva, will operate under the
name Dialcom.

OTC launched Australia’s
first public electronic mail
system, based on the Dial-
com software in 1983, Tele-
com followed with its Te-
lememo service, based on
Telemail software in 1985.
Difficulties arose when OTC
offered its subscribers direct
access to the international
and domestic telex networks
with their own unique telex
number. Telecom, and

particularly its union, ob-
jected to this as it repre-
sented a low cost alterna-
tive to a dedicated telex line
and terminal. The joint ven-
ture, formed in 1986 was
the result.

There has never
complete integration
tween the two systems.
Subscribers  have always
had to choose to join either
Keylink D (Dialcom) or Key-
link T (Telemail) systems.
Keylink T had the lion's
share of users with 12,000
out of a total of about
15,000.

been
be-

Competitive

At the announcement of the
split bath  organisations
promised that they would be
enhancing their respective
services to make them more
competitive. OTC said it
would be providing a fax in-
terface allowing Dialcom
users to send to fax ma-
chines, an interface to pri-
vate electronic mail services
via the X.400 standard and
an interface to its new Intel-
net intelligent database ac-
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munication operations branch
in the Department of Trans-
port and Communications,
explained that the original al-
location had been made in
the early seventies when
technology did not permit
satellites to transmit on bat-
tery power alone. As peak
TV viewing time is in the eve-
nings, it was necessary to lo-
cate the satellite where sun-
light would activate its solar
panels during evening viewing
hours.

Subsequent advances in
technology have solved this
problem, so Australia pressed
for a shift in its allocated
position. An 8 dB penalty in
transmission power would
normally be imposed, McKen-
dry said, but this was only
necessary in more crowded
areas of the world, and the
Australian  delegation was
able to have this penalty
waived.

Australia also was given
permission to increase uplink

power to the Aussat satellite
during heavy rainfall. Signals
in the Ku band at which Aus-
sat operates are heavily
prone to rain attenuation.
The conference also con-
sidered allocating frequencies

‘It could have been
a bit of a
nightmare’
for direct satellite sound

broadcasting, but decided to
defer decisions on these to
the next WARC conference in
1992. It is expected that the
frequencies will be in the 1 to
2 GHz range. McKendry said
there were ““enormous prob-
lems” associated with sound
broadcasting. The idea is that
the signals will be able to be
picked up on a small non di-
rectional antenna. This will
require so much power that it

will be impossible to use the
allocated frequencies for any
other purpose. McKendry said
that other services would
have to be moved to accom-
modate sound broadcasting.
It's not a proposal developed
countries like Australia sup-
port, as they are already well
served by existing radio trans-
mitters.

The conference also allo-
cated frequencies on a world-
wide basis for high definition
television. These will be in the
frequency range from 12.7 to
27 GHz.

Multiservice

One area where Australia
achieved little progress was in
multiservice satellites. There
are separate regulations and
orbital allocations for satel-
lites providing mobile com-
munications, fixed (point to
point) services and broad-
casting. Densely populated,
highly developed nations tend
to have separate satellites for

each service, but nations
such as Australia and India
for reasons of economy, want
to combine several services
on one satellite as Aussat
does. “This makes it particu-
larly difficult to co-ordinate”
said McKendry. “People have
been avoiding the issue for
years.'

The regulations come into
force on the 16th March,
1990 and are expected to re-
main valid for at least 20
years. At present there is no
perceived need for further
revisions to the fixed satellite
services plan. Mobile satellite
services are another story en-
tirely. The last conference on
mobile services was held in
1987, the next one, due in
1992, will “revisit many of
the battles fought at the
1987 conference’” Vipond
said. “There is already a lot
of activity from the aviation
community and people are
girding up their loins for the
battle.” =t

cess service launched in
October. Telecom, however,
has been first off the mark
with a new user interface,
that well advanced in the
planning stages even before
the split.

Bob Osborn, manager of
Keylink, said that Datalink
could be programmed to in-
terface with “virtuafly any
other messaging service,”
however, Doug Scadlock
managing director of Cyber-
soft, said that it would not
be offered in Australia for
use with the Dialcom sys-
tem.

Telecom also announced
new interfaces between
Keylink and other business
communications  services:
Viatel, Telex and fax.

In an exuberant statement
of the benefits of Desklink,
Osborn, said that the Desk-
link/Keylink combination
“delivered a devastatingly
cost-efficient  solution for
businesses of all sizes. As
this new type of service in-
dependent interface tech-
nology develops the cost
imperative -will inevitably

swing back in favour of

electronic messaging,” he
said.

Desklink, developed by
Sydney software house

Cybersoft, is an icon driven
user interface for Keylink
which replaces the often
complex series of com-
mands needed to drive Key-
link.

Desklink is designed to
run on IBM compatible PCs.
It provides all the software
needed to use Keylink.
Desklink will retail for $249,
and will be priced at $199
with new Keylink subscrip-
tions for an initial three
months period. Australian
modem manufacturer Net-
comm will also bundle Desk-
link with its products for at
least three months. A
Macintosh version of Desk-
link will be available early in
1989. OTC’s manager of
enhanced services, David
Brawn, said there was a
similar product overseas for
Dialcom, known as Uplink,
but he could not confirm
whether it would be made
available in Australia.

—~ :n
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The Admissions Officer

PO Box 986
LAUNCESTON, Tas, 7250

or telephone, foll free (008) 03 0277

Both are two year. full-time courses. Successful graduates qualify fora
wide range of positions in the public and private sector — on shore as
engineering assistants, technical officers, design draftsmen, tech-
nicians, and communication officers; or at sea as radio officers.

Both diplomas are recognised by the Australian Public Service Board
and the Australian Instifute of Engineering Associates.

ENTRY REQUIREMENTS: HSC or equivalent level passes in mathe-
matics, a science subject and preferably English. Mature age
applicants with relevant experience will also be considered.

FEES: There are no course fees. (The graduate tax does not apply to
this award. ) Both courses are approved under AUSTUDY.

FACILITIES: The College is fully equipped with the latest training
facilities to provide students with the practical experience and
technical knowledge required for their chosen career.

FOR FURTHER INFORMATION, CONIACT:

Australion Maritime College

AUSTRALIAN
MARITIME COLLEGE

__ Courses in
Marlt!me Electrqnic§ and
Radiocommunication

The Australian Maritime College offers associate diploma courses in
maritime electronics and marine radiocommunication.

AB111165
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TECHNOLOGY

New versions of some
familiar products demonstrate
how fast pc based CAD
systems are developing. Tony
Pugatchew reports on two
superb packages . . .

he printed circuit board or pcb re-
mains the most common, effective

and cheap substrate for mounting
electronic components. However, de-
signing pcbs is a long and complex
task. So it is no surprise that computer
assisted schematic capture and printed
circuit board design is a welcome and
productive aid to electronic engineering.

The extra benefits of design rule
checking, gate and pin swapping, auto-
matic placement of components and
automatic routing of connections mean
that complex boards &an be rapidly and
reliably produced. These tools are cer-
tainly an improvement over the manual
taping options.

Over the past year or so, we have re-
viewed both schematic and PCB design
systems from a variety of sources. The
main aim of these reviews has been to
examine the low priced product range
which would be in line with the projects
undertaken by small organisations.
These packages were different in philos-
ophy from the expensive systems since
they did not offer automatic routing,
complex design options and auto-place-
ment.

| use the term were because the new
generation packages are starting to in-
corporate some of these features. For
instance, in this article we review two
printed circuit design tools: OrCAD/PCB
and Protel/Autotrax that herald a new,
smooth and easy-to-learn environment.
Both systems include automatic track
routing and component placement aids.

Automatic routing
The skills required to produce a board
with a low number of connections be-
tween the different layers (vias), as well
as neat and clean track placement, re-
quire practice, patience and some natu-
ral ability. A computer permits the de-
signer to place components and then to
easily edit the placement and track lay-
out. The manual placement of tracks is
a considerable fraction of the design
time, so automatic placement is a very
useful option.

Computer routing is based on mathe-
matical concepts, such as Lee’s algo-
rithm, which define a strategy for plac-

DESIGN TOOLS

DISSECTED

ing a track from source to destination
through an area that may be littered
with other components, vias and previ-
ous routes. The auto-router must decide
the best way of joining the components
with imposed restraints of via minimisa-
tion, and the absence of long and con-
voluted tracks.

The auto-routers can be segregated

into groups depending on the predomi-
nant algorithms:
* Rip up and re-route algorithms: These
continually evaluate their attempts at
track placement. They remove traces
that block routing paths and place prob-
lem traces in areas where space is avail-
able.

The inherent complexity of this ap-
proach requires long routing times to
achieve acceptable completion figures.
The high-end systems run on mini-com-
puters. PC based systems sometimes re-
quire a co-processor board to finish the
job. The algorithm tends to result in an

‘“The screen management
and production of
new components is
very slick’

excessive use of vias because it permits
any point on the routing grid to be a
via, which is then progressively re-
moved.

* Maze auto-routers These algorithms
start at the signal source and proceed
to the destination by moving across the
layout, which is assumed to be a maze.
The imposed parameters that act as
constraints are the number of vias in an
intended route and the overall shape of
the route. The user restricts the route to
be an L Z or C shape, with 1,2, or 3
vias. This constraint is neccessary,
otherwise the route can wind itself into
a knot. The maze router goes very fast
in the initial stages but then slows down
as the board fills up. The completion
percentage versus time is almost an ex-
ponential that asysmptotes to 100 %.

* Proximity routers: These systems draw
as much of the interconnections as pos-

OrCAD shapes up 1o Aulofrax
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OrCAD/PCB

Block

Module Butfer
Free Text Buffer
Free Track Buffer
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Sustem Memory
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4200 bytes
35200 bytes
Q. w

S L

Conditions
Delete

Edit
Find

Jumpe
Layer
Macro
Place
Quiit
Routing
Se

Initialize
List
Read
Write

Turoe
Vertical

coNnector

Vert
2.050

Horiz
Q.050

Ref. Netname Ture
=3 R4_0 Circ

Drill
2.015

Ori.
Vert

Side

Y
Both .80

X
' 12,450

Figure 1: The basic menu structure of OrCAD.

1: OrCAD commands

AGAIN repeats the previous exe-
cuted main level command. BLOCK
and its subcommands enable specific
areas to be moved, copied, saved to
a file or imported from a file. This is
particulrly useful if a section of the
board appears in many projects. Se-
lection of the block is performed with
the cursor by defining the start and
end points of the block. The subcom-
mand has extra options , for exam-
ple, the BLOCK COPY function re-
quests the user to define a module,
tracks, text, zone or all the entities in
the block to be copied. The CONDI-
TIONS command displays the state
of the computer memory, and the
memory available for placing mod-
ules, tracks, grid and text. This is an

important command since the system
is entirely RAM resident. The DE-
LETE command enables the removal
of tracks, nets, modules, zones or
blocks. A second option returns a
sub-menu with choices OBJECT ( de-
letes object under cursor) or BLOCK
(permits the drawing of an block out-
line). This latter option is very useful
because the auto-router may be run
many times on a particular design
and a problem area could develop.
Tracks from this section can be
deleted en mass rather than ripping
up individual tracks. EDIT changes
the attributes of pads, names, text
and nets. The submenu options de-
pend on the object under the cursor.
The PAD submenu is a complex op-
tion since it permits changing the

netname on a pad, the type of pad
(Circle, rectangular or elliptical), the
horizontal and vertical size of the
pad, its orientation and whether the
tracks can connect on the pad from
the component side, solder side or on
both sides. This is required for sur-
face mount components which may
be loaded on both sides of the PCB.
If the cursor is over a net when the
EDIT command is chosen, PCB dis-
plays the ROUTE width menu at the
base of the screen. The segment,
track, net and width can be changed
by moving the cursor or mouse. The
values scroll up or down depending
on the mouse motion. The NET com-
mand changes the width of all tracks
in a selected net. The FIND com-
mand locates a string of text charac-
ters anywhere in the layout and
places the cursor at the object con-
taining the string. JUMP moves the
cursor to different points of the lay-
out that have been tagged using the
TAG command. LAYER specifies the
current working layer. The number of
layers is set up in the SET command.
The MACRO command captures, de-
letes, lists reads and write macros.
Thus repetitive key strokes can be
stored as macros. The PLACE com-
mand is the main entry point to plac-
ing modules and text on the layout,
as well as edges and specialised
zones. The SET menu changes the
working environment of the PCB.The
COLOR command displays the ITEM
screen . Selection of an item such as
RATNEST displays the COLOR
screen. The ISOLATION screen
serves to change the track to track
spacing, track to via spacing which
are required for the auto-routing de-
sign rules. These can also be set in
the initial PCB configuration. The
QUIT command is a deceptive com-
mand because it permits a fresh
start, initialising the board, entry of
library creation, starting plots and re-
ports and several other utilities.




OrCAD shapes up to Autotrax

sible and then let the user intervene at
critical traces that cannot be easily rout-
ed.

* Hugging Routers: Existing traces and
vias are pushed aside as this router at-
tempts to complete the tracks.

% Bus routers: These systems lay only
those nets that have direct source and
targets points. No vias are permitted so
it is an ideal technique for power and
ground tracks.

% Strategy routers: The algorithms that
govern the strategy router define a set
of rules on track patterns. These rules
may stipulate the angles of tracks to
pads etc.

* Gridless routers: One of the main con-
straints of the previous router algo-
rithms is the requirement of working to
a grid. The gridless router works to a
very fine grid in the order of 0.001
inches and therefore the tracks can be
shuffled in the routing of extra dense
boards.

Router efficiency

Auto-router systems are being continu-
ally upgraded in terms of algorithms,
speed and by the incorporation of user
defined rules. Products differ consider-
ably in the amount of user intervention
they allow. CADStar, by Racal-Redac,

has minimal user defined routing op-
tions, for instance, compared to P-CAD,
where via options, strategies, length of
stubs and so on can be defined.

Currently, the big push in router effi-
ciency is to increase board density.
Routers now have to contend with small
components that sprout connections on
all sides of the component.

In this review we look at two low cost
PCB systems that incorporate auto-rout-
ing and reduce the user learning curve
due to excellent design and attention to
small details.

OrCAD/PCB

This is the pcb extension to an excellent
schematic capture program that was re-
viewed last year (ETI, January 1988) It
is an interactive printed circuit layout
system that uses pop up menus and
prompts. This mode of presentation is
very lucid and most functions can be
carried out without reference to the
manual. The system permits entry of
netlist files created with OrCAD/SDT
and manual placement of both compo-
nents and connections. It is not essen-
tial to have an input netlist since nets
can be allocated after component place-
ment.

The comprehensive parts library in-

v

cludes surface mount components, con-
nectors and all the standard parts. Extra
parts which are referred to as modules
are easily created.

The auto-routing option is based on a
strategy router on selected layer pairs.
Power and ground rails can be routed
with a bus routing option. The com-
mands are grouped into main and sub-
menu commands that can be selected
with a mouse, key board or by typing
the first letter of the command. Box 1
shows the command menu, some of the
lower order screens, together with an
explaination of the commands.

OrCAD/PCB uses a complex web of
subcommands and options. It is useful
to briefly highlight some important func-
tions: component placement, loading
netlists, component creation and auto-
routing.

Components, modules or parts are
loaded with the PLACE - MODULE se-
quence with modules being loaded from
the subdirectory specified in the initial
set up screen. The PCB then requires a
file name for the part. Once the part is
loaded its netnames and module desig-
nator have to be edited by invoking suit-
able subcommands of the EDIT com-
mand.

=5 ]
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'4'-"5|1'h..- : Ki"{eru is at work.

ou would call it a Merlin Gerin UPS.

I call it “Killer” because it kills off the Power
Bugs which would love to getiinto my data.

From 150 V.A to 4800 kV.A, Merlin Gerin
protects all computers against "infested" power,
brown-outs and black-outs.

Talk to Merlin Gerin first.

It willbe
the last you
suffer from
bugs in your
data.
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008-02-3173.

MERLIN GERIN
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Amateur’s

KENWOOD T5-680

Paradise!

When you want to choose
from Australia’s best range of
amateur equipment, and get
the best advice, call the
Captain. We stock all the top KENWOOD TM-721
brands, including the latest
models from ICOM and
Kenwood. We back them all
with one of Australia’s most
skilled service departments.
And we help you with a really
comprehensive range of ICOM IC-475

accessories, cables,
connectors, and our famous
frequency registers.

OPEN 7 DAYS

28, Parkes Street ICOM IC-761
Parramatta 2150

Phone: (02) 633 4333
Fax: (02) 891 2271

Bankcard, VISA, Mastercard, AGC, Diners.
Leasing, Cash & Layby

KENWOOD
[€3icoMm|
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NOTHING MATCHES THE DIC SC-5000
DESOLDERING TOOL FOR COMPACT

SIZE, LIGHT WEIGHT, FEATURES
AND PRICE

~U
The DIC SC-5000 \ :

solder cleaner, unlike con-
ventional desoldering  sta-
tions, 1S so easy to handle
because it has a vacuum pump built
in and requires no connecting tubes or
separate compressor. Just one power

cord and that's all.

The integration of the suction
nozzle and vacuum pump results in
greater suction power. Due to it's
powerful 60 watt ceramic heater, it
heats rapidly and recovers immedi-
ately during use. Exact tempera-
ture control is accomplished by a
zero-crossing  feedback circuit,

eliminating RF interference and REDHEADS
preventing damage to integrated cir- ¥
cuits, multi-layer boards and through 7 W srea

-hole-plated PC boards. With the flick
of a switch the DIC becomes a hot
blow gun.

And at the recommended retail price of $495 the DIC
SC-5000 won't burn a hole in your pocket.

Available now in Australia exclusively through Tecnico
Electronics and appointed Distributors.

SYDNEY 439 2200 MELBOURNE 235 3686

11 Waltham Street, Artarmon, NSW. 2064.

—E TECNICO ELECTRONICS
For electronic components & instrumentation

— e’
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getbatteries.

Ask EXIDE and you’ll get total
packaged power solutions.

The difference is that batteries,
chargers, inverters, everything,
end up performance-matched for a
long trouble-free life.

So if you design or maintain
standby, alarm or security
systems, UPS, solar power, remote
repeater stations, portable
powered equipment or
telecommunications, call the
EXIDE HOTLINE now, toll free.

008 02 3785.

COUNT ON EXIDE FOR
MORE THAN BATTERIES

SK other battery suppliers for batteries and you'’ll

PACIFICOUNLOP BATTERIES

Industrial Division

Home of Exide packaged power.
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CONTINUING A NEW ERA

IN ELECTRONICS

LLS1 ... LASER LIGHT SHOWS
TCL3 ... SOLID STATE TESLA COIL

SHP2 ... SNOOPER PHONE
PWMS ... LET PM5 TRANSMIT TO FM

CIRCUIT DIAGRAMS/

EML1 ... ELECTRO MAGNETIC LAUNCHER SCU4 ... MULTI FUNCTION DETECTION
&%ég?Y('SNTCELF; lshszTER'”l‘J‘gT'%NPARTS PST1 ... PORTABLE STROBE LIGHT BLB1 ... OBJECT ELECTRIFIER
DETALS PBK3 ... MINI 20,000 V POWER MODULE FIS5 ... FISH SHOCKER & WORMER
0] HOD1 ... HOMING OR TRACKING DEVICE LBT1 ... LIGHT BEAM TRANSCEIVER
$4.00 EACH SM3 ... SHOTGUN DIRECTIONAL MIC PTG1 ... PLASMA TORNADO GENERATOR
. IPG7 ... INVISIBLE PAIN FIELD MCP1 ... MAGNETIC CANNON PROJECTOR
PYM1 ... AMAZING PYRAMIDS USD1 ... ULTRASONIC DETECTOR GRA1 ... GRAVITY GENERATOR

BL5 ... AMAZING BLACKLIGHT
EH1 ... ELECTRONIC HYPNOTISM
CB1 ... CHERRY BOMBS RCR1 ... ROACH ROASTER

CL5 ... COLD LIGHT CHEMICAL LAMPS SSL3 ... GAS IR LASER SYSTEM

HVS1 ... HI VACUUM SYSTEM (LASERS ETC) LDT1 ... LASER TARGET INDICATOR
ST2 ... SATELLITE TRACKING STATION BTC1 ... SMALLEST TESLA COIL

PAB1 ... PARABOLIC (SOLAR, RADIO, ETC) IOD1 ... ION & FIELD DETECTOR

RP2 ... RADAR PRINCIPLES HGAS ... ULTRA HI GAIN AMPLIFIER
PA1 ... C.B. RECEPTION IMPROVER BD1 ... BUG DETECTOR

VT4 ... VORTEX TUBE FCT5 ... FM BROADCAST TRANSMITTER

FCL1 ... ORGANIC FUEL CELLS RWM3 .. RADIO REPEATER TRANSMITTER
SL5 ... LEARN SECRET LANGUAGE VS10 ... VOICE SCRAMBLER

ULG3 ... ULTRASONIC GENERATOR
RAT2 ... RAT & PEST EXPERIMENTAL

GC6 ... GEIGER COUNTER

XP1 ... PORTABLE X-RAY MACHINE
MFT3 ... LONG RANGE VOICE T'MITTER
TAT2 ... AUTO PHONE RECORDING
PM5 ... DIRECTIONAL PARABOLIC MIC
SOX2 ... SOUND OPERATED SWITCH
ISP2 ... PROPERTY GUARD ALARM
ULO1 ... ULTRASONIC OSCILLATOR

$8.00 EACH

RUBS ... RUBY LASER

SYG1 ... MAKE SYNTHETIC GEMS USW1 ... ULTRASONIC SWITCH LC3 ... SMALLER CO2 LASER

FC1 ... MAKE FLASH COTTEN PSP4 ... PHASOR SHOCK WAVE PISTOL DYE1 ... TUNABLE DYE LASER
RBD1 ... RADAR BAND DETECTOR HT9 ... HI FREQUENCY TRANSLATOR CVL1 ... COPPER VAPOR LASER
ULG1 ... ULTRA GRO LAMP (PLANTS) DOG?2 ... ANTI DOG FORCE FIELD TCC7 ... TESLA COILS MILL VOLTS

SG4 ... SPARK GAP TRANSMITTER
HR2 ... HI ALTITUDE ROCKET
MB3 ... GROW BACTERIA

HVG1 ... HI VOLTAGE GENERATOR

/ CPFG1 ... PARTICLE BEAM GENERATOR
$7-00 EACH INF1 ... PHONE INFINITY TRANSMITTER
CBD3 ... C.B. DIRECTION FINDER LGU4/6 ... HELIUM NEON LASER (1 & 2.5 PPF1 ... PHASOR PAIN FIELD
PM7 ... PRECIOUS METAL DETECTOR MW) PSP8 ... PHASOR SHOCK WAVE PISTOL
SMB3 ... SCRAP METAL BATTERY BTC3 ... TABLE TOP TESLA COIiL LC7 ... CO2 LASER
WG1 ... WIND INFO I0G1 ... ION RAY GUN LAG1 ... ARGON LASER
$6 00 EACH HKP1 ... H ENERGY KILOWATT PULSER BTC5 ... 1 MILLION VOLT TESLA COIL

MOD1 ... MAGNETIC DISORIENTATION JL3 ... JACOBS LADDER (3 MODELS)
LHP2 ... PULSED SIMULATED LASER

LHP2 ... CONTINUOUS SIMULATED LASER
LLD1 ... LASER LIGHT DETECTOR
LSD3 ... LASER LIGHT PULSE DETECTOR

HV1 ... VAN DE GRAFF HI VOLT
GENERATOR

SD5 ... HIGHT VIEWER

VWPM?7 ... LONG RANGE PHONE T'MITTER

HEG1 ... Hl ENERGY SOURCE

AS8 ... ATOM SMASHER

PPG1 ... PHASOR PROPERTY GUARD
PCC30 ... MORE POWERFUL PPF1

S.Y.M.

ELECTRONICS
P.0. BOX 296
CLIFTON HILL

KITS (INCL. ALL ELECTRONICS, KITS DO NOT INCL.
HARDWARE, BOXES ETC)
LHC2K/LHP2K SIMULATED LASER:

LHC2K CONTINUQUS ... $18.95
LHP2K PULSED ..o $19.95

TAT2K ... PHONE BUG ... $27.00
TCL3K ... SM TESLA COIL ... .

MFT2K ... VOICE T'MITTER .... $35.00

RCR1K ... ROACH ROASTER ..... $99.00

RWM3 ... REPEATER T'MITTER . $24.00

HOD1K ... HOMING/TRACKING .. $49.00

DOG2 ... DOG FORCE FIELD ... .. $105.00

PAYMENT: BANKCARD- VWPMZ ... PHONE T'MITTER ....ooooieeoeotoeeeeeoeeeeeeeee e $27.00

VISACARD-CHEQUE-
MONEY ORDER

POST/PACKING $5.00 (CERTIFIED MAIL)
PHONE ORDERS FOR BANKCARDIVISACARD (03) 458 3475

READER INFO No. 70

ET! JANUARY ‘89
48



OrCAD shapes up to Autotrax

The optimum placement of compo-
nents is assisted by showing the netlist
and the force vector which represents
the modules centre of gravity and the
wires connected to that module. The
longer the line protruding from the com-
ponent the longer the average wire
length that has to be routed from that
module. The direction of the vector
from the centre indicates the direction in
which to move the module to shorten
the average wire length. The designers
aim is to remove the areas of high track
density and, if possible, to produce an
even distribution.

The auto-router is a useful tool in the
placement phase (See box 2). If the
auto-router can only achieve a low rout-
ing success then the placement may be
sub-optimum which will be illuminated
by areas of unconnected nets. These
components can be juggled to achieve a
higher routing success. Tracks can be
easily moved, placement altered and the
process repeated. It is obvious that the
large number of routing options may

Quit

Initialire

Edit Pad

Select Pad Tuce
Rectarcle
Oval
[Smd
cCoNnec tor

Select Orientatior:
)
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Select Side(s)

Comeonent
Solder

Twre Vert Hor iz

Circ 2.260

Ref. Netname
-

2.260 "

Oori.

Side Y X 1
Horz

Drill
2.240 " Both ©.200 "' 0©2.00Q "’

Figure 4: Manipulating the library in OrCAD PCB.

choice. {See box 3).

A few examples will illustrate that the
NORMAL option is ideal for memory
and repetitive connections whereas EX-
TENSIVE is suitable for most of the
other connections. The 90 degree
choice produces a very disciplined lay-
out. The important feature of the Or-
CAD/PCB system is that sections of the

strategies and routing grids (using the
BLOCK routing or MODULE options).
Experience and a quick auto-route of
the whole board will illustrate an effi-
cient strategy.

Component creation is an important
requirement of PCB design systems
since new and possibly non-standard
parts must be created by the designer.
OrCAD/PCB performs this function by

make it difficult to decide the best board can be routed with differnet
Track Via Lin/Lin Lin/Via ViasVia
| R.212 " 2.2485 * @.813 @.913 ' 2.029 “l
Set Widthk
== A
Vector Ratsnest “riority Net Patternm

Autoroute

Pad

Module

Net

Block

One

All

Strategy —

Rip-up Stratosy
Try again RNormal
Layer Pairs Flexible
Vidth Extensive
Find Power
Jump 98 Degrec
Zoom Mo Via

2: Placing tracks with OrCAD
The ORCAD/PCB system permits
both manual and automatic place-
ment of tracks. The ROUTING menu
contains the commands that control
both automatic and manual routing.
The progression of screens is shown
in Figure 2. The BEGIN command
draws a track on the curfent working
layer which is indicated by the track
colour and the colour of the outline
box on the screen. Vias are automat-
ically inserted when the layer is
changed by pressing ‘O’ on the key-
board.

A ratsnest connection is drawn to

Figure 2: The menu structure for routing tracks in OrCAD.

show the track destination and
moves along with the cursor. This is
an excellent and easy method of en-
suring that the tracks are routed cor-
rectly. Since the ratsnest plays an im-
portant role in both manual and au-
torouting, OrCAD/PCB has a NET
PATTERN command to manipulate
the nests. NETLIST has the following
options: NET PATTERN, PRIORITY,
COMPILE, RATSNEST and VEC-
TOR. The NET PATTERN selects a
tree or chain arrangement for the
nest, PRIORITY determines whether
long, short or default order for track
routing. This uses the PCB’s internal

algorithm. The COMPILE option
reads the layout into an internal for-
mat.

Several extra commands are very
useful in this routing mode. The
CLEAN UP command erases tracks
that do not end on a track or pad.

The AUTO-ROUTING selection
brings up a menu with many choices.
The PAD command automatically
routes the netconnected to selected
pods. MODULE is a very useful com-
mand which automatically routes all
the nets to the originating on the se-
lected module. The NET command
completes the net associated with se-
lected tracks. The BLOCK option
routes the tracks inside a defined
block. All the tracks can be routed
with the ALL command. The strat-
egy command prompts for a strategy
file for the autorouter. The strategies
are as follows. NORMAL, which dis-
courages 45 degree connections to
tracks and forbids them entirely on
pads. The FLEXIBLE strategy re-
moves the 45-degree restriction on
pads. The EXTENSIVE strategy per-
mits 45 degree connections any-
where on the board. The POWER
strategy allows connections to exist-
ing tracks. The 90 DEGREE strategy
allows only 90 degree angle turns
and to a single side. Individual tracks
can be removed with the RIP UP op-
tions and re-routed.
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6000000060 0R:

3: Examples of OrCAD/PCB
designs

To see the auto-route strategies in
action we set up a simple demonstra-
tion with a microprocessor, peripheral
interface, UART,ROM and RAM.
The netlist only specified the 8 data
and 16 address lines. The compo-
nents were placed in such a position
to encourage horizontal tracks to
merge with vertical tracks in the
memory section.

The placement was not optimised
but served to push some of the
strategies. In Figure 3a,3b,3¢, and 3d
we show the normal, flexible, exten-
sive and 90 degree strategy plots.
The strategies produced nearly 50
vias in this small layout with a rout-
ing grid of 0.050 inches. A more in-
telligent attempt is shown in Figure
3e where the memory block was
routed first with the normal option
then followed by section B and C

0000000000

0000 40 QU 4]6I00 0000000 :

00800000000

Figure 3: Exomples of outorouting with OrCAD. Different
potterns ore obtoined by chonging the routing constroints.

with the flexible strategy. A,B and C
were routed at 0.050 inch grid. Last-
ly, the section C was routed at a
0.025 routing grid This results in a
more consistent layout.
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moving into the QUIT option from the
MAIN menu. The function of the suces-
sive screens is self-explanatory and
shown in Figure 4. The lower status
screen shows the pad type, size and drill
dimensions when the basic pad building
block is used.

Summary

OrCAD/PCB is the first low cost system
that shows the benefit of integration all
the PCB layout functions into one sys-
tem. The previous systems required lay-
out to be performed with the PCB editor
followed by the auto-router.

OrCAD/PCB has many new and novel
features such as the allocation of track
widths to particular net types, inbuilt
plotting function and the ability to
manually rip up tracks. However, some
improvement can be suggested. The
manual has the information littered
through many sections and is not in the
same class as the schematic editor
which has excellent tutorials and exam-
ples. The placement of all the compo-
nents in a stack should be refined and
some placement algorithms built in.

The screen management and produc-

Current
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File
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Junp

" |Component
.
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- |Pa
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{Via Hole Size
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Outside Delete
Read

Un-Delete
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Board [imenzion
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Highlighted Pins
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Pwr/Gnd Pins
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Figure 5:

tion of new components is very slick.
The auto-router options such as routing
all the tracks from a module or in a
block are very useful, since, in boards
using SMD, severe bottlenecks may
occur if the user cannot run the problem
tracks initially.

Above all, the displayed examples
show that useful layouts can be quicky
produced, and the problem areas can

TNFORNATION '

Library Components

Make Netlist
Reset Highlight

be easily rectified with manual editing.
The auto-router option serves as a good
check of the placement which is as-
sisted with the netlist and vector dis-

play.

Protel Autotrax

This system is the result of several itera-
tions in the PCB design area which were
started by HST in Tasmania and are

4: Protel menus

CURRENT displays the system track-
pad, via sizes and relevant default
settings. The EDIT operation permits
changes to cursor selected features.
For example, text can be increased in
size, or the track width of a selected
track can be increased. The HIGH-
LIGHT function serves to define a
particular net or produce a netlist
from a board that has the tracks
placed manually.

In figure 6 we show the task of the
other main menu commands. Some
innovative effort has been used. For
example, the LIBRARY command
can LIST the components in the cur-
rent library The cursor can be
moved to the desired component and
placed on the work area with the
PLACE command. The LIBRARY
BROWSE option selectively displays
components on the screen and the
contents can be scrolled backwards
and forwards.

user for placement of ARCS, COM-
PONENTS, EXTERNAL PLANES,
FILLED areas, PADS, STRINGS,
TRACKS or VIAS. The component
option opens an input window re-
questing the name of the component
which can be entered or the compo-
nent list can be shown by pressing
the enter key or the left key of the

The PLACE command prompts the

.|Current
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+|Edit
*|File
.jerid
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.|Information

Wrc
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Component

[NETLIST ]
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.[CIBRARY . [COMPONENTS IN LIBRARY
- [Add . AXIALG. 4
< |Browse < |AXIALS. 6 AXIALG. ?
- [Compact *© |AX1ALO. 9 AXIAL1. O
[.|Delete BPASS DBY/F
.. [ExPlode DBIRA/F DBYRA/M
L. |File DB15/M DB1SRA/F
. |oB25/F DB25/M
- |Merge « |0B25RA/M DB37/F
' |Neu Library|fl- |DB3?RA/F DB3?7RA/M
.. [Renane DBEB/M DBEEORA/F
DINSE DIN9S6RR
DIODE®. ? DIPE
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spoaant |4
Layer Colors
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Figure 6: The bosic menu structure of Protel Autotrox

mouse. The selection bar can be
moved to the appropriate component
and selected with enter. Next the
component identification is requested
which must be the same as on the
netlist (if the netlist is going to be
used).

Selection of the REPEAT command
can place the component, track, pad
or via a number of times at incre-
mental positions. This operation is
useful in the case of memory arrays.
Components can also be placed on
the board from the netlist bif the part
reference such as a 24 pin IC foot-

REPEAT PLACEMENT r
Component
Count Default . External Plane
X-0ffset (Mils) @

Y-0ffsat (Mils) :

print information is present. This is
automatically performed with Protel-
Schematic file. Other systems have
different methods of defining the part
reference. ORCAD/SDT does this
with the FIELD ATTRIBUTES which
are invoked with the EDIT command.

The NETLIST command has an
autoplace option which places the
components from a netlist in a de-
fined area of the board. Some atten-
tion is given to the physical connec-
tions but this cannot be construed as
a true auto-placement tool.
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being continued by Protel Technologies.
Protel PCB and Protel schematic pack-
ages have already been reviewed in this
journal (ETI January 1988) The design
team have united the auto-routing sys-
tem (Protel-Route) into an all singing
and dancing version called Protel Auto-
trax. This is a completely new system
with a smooth and professional feel in
every feature. The manual has good tu-
torial sections and all the command
functions are dealt in a clear and lucid
manner.

The system uses pop-up windows with
menus and subcommands that have
been grouped into similar PCB functions
such as block, library and routing opera-
tions. Autotrax permits the use of mac-
ros and design checking on the com-
pleted PCBS. Utilities for plotting on
plotters, matrix and laser printers and
conversion of Protel-PCB version 3.0
files are supplied.

After the system is installed, and the
protection key connected to the parallel
port, the user is presented with a grid-
ded blank work surface. The operation
menu is selected with the keyboard or
mouse and the user can scroll through
the options or type the first letter of the
desired function. The inter-linked
screens are shown in Figure 5.

Track placement

Tracks can be manually placed. When
the working layers are changed vias are
inserted automatically. The vias appear
on all layers or only on selected pairs
dependifig on setup options. Buried or
hidden vias can be incorporated on
mutilayer boards. A netlist can be gen-
erated from a manually tracked PCB
with the HIGHLIGHT - MAKE NETLIST
sequence. Nets cannot be entered

manually.

The auto-routing feature uses a set of
maze algorithms and is selected in the
NETLIST menu which then drops into
the ROUTE window. The sequence is il-
lustrated in Figure 7. The auto-route op-
tion selects the BOARD (all routes on
board), MANUAL (manual placement),
NET (routes a named net) and PAD TO
PAD (user selects start and end pad).
The MANUAL option displays the con-
nection highlight and the cursor is tied
to the highlight to ensure that the track
is connected to the correct pads. Other
screens enter the routing grid, track
separation and the router passes.

The maze router options are selected
from the ROUTER SETUP sequence
and define the router passes according
to the number of vias and overall track
shape. If no vias are desired on a two
layer board then a small number of
routes are completed. The orthagonal
rules prohibit direction changing.

The status line on the lower part of
the screen illustrates the cumulative
routing time, the routing pass, and per-
centage of completed nets. The router
can be interrupted at any stage and re-
started with new options as grid size.

Component creation

The PLACE command places pads in
the part definition position after the
apthe SETUP-PADS-NEW sequence.
Tracks on the top component overlay
are placed as well as arcs to show the
part outline. EDIT-PAD then is used to
assign a pin designator for each pad.
This is required for the connection of
nets from the schematic. The part is
then chosen to be a block with the
block reference defining the component
insertion and rotation point. The LI-

Identify
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Optimize
Pur/Gnd

Route ROUTE
Show

‘H— | Connection

Manual

Net

Pad To Pad
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Router Setup .
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Figure 7: The menu structure for track routing in Autotrax.
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BRARY ADD command adds the part
to the library after requesting the new
component name.

Library management allows an exist-
ing component to be modified by ex-'
ploding it and then editing appropriate
features. No editing can be performed
on a part unless this is performed.

Summary of Autotrax

It is very difficult to do justice on Auto-
such a short exposure. The designers
have spent a considerable time looking
at system ergonomics since we had no
difficulty in getting started without too
much reference to the manual. The lack
of severe bugs which could make the
system inoperable indicates attention to
all details.

The track placement, automatic pan-
ning (which can be turned off), place-
ment of components in a neat array
really speed up the design process and
make the system very easy to use. The
menu system also contributes to this
ease. The auto-router produces reason-
able attempts, particularly on boards
that are intelligently loaded.

Some problems such as double entry
on existing tracks are present but the
excellent editing facility, which permits
tracks and vias to be moved together,
can quickly correct these faults. The im-
portant ability to auto-route individual
nets mean that problem routes should
be routed first.

How the systems shape up

Both systems should be commended on
their foresight in attacking the PCB area
with features that are not present in
some of the higher priced competitors.
For example, the library browse com-
mand is absent from Racal-Redac’s
CADStar and P-CAD.

Auto-routing of selected components
is a very useful feature of OrCAD/PCB,
particularly for dense surface mount
components. It is a good bet that the
auto-routed tracks will have less chance
of interference in this strategy. A similar
option can be performed in Autotrax by
naming these nets and routing individu-
ally although the most useful technique
is to route these manually.

The allocation of different track
widths to certain net classes in OrCAD/-
PCB and the unprotected plotting fea-
ture of Autotrax are useful for a variety
of reasons. Power supplies and grounds
would always be routed as thick tracks
in the first case and plots on many ma-
chines could be undertaken with the
second feature.

With reference to the auto-routed ex-
amples it is difficult to assign a prefer-
ence although the extensive strategy of
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Power and Speed at an affordable price, on your IBM PC,

Or CAD the powerful and casy 1o use Electronic Design Software
now provides complete End to End Design.

First desic r circult using the Schemotic Design T DT

OrCAD/SDT Features:

+Over 3700 unique library parts and graphic parts editor
sUnlimited levels of hierarchy

sStandard macros supplicd and user entry of keyboard macros
Netlisting to 22 other packages plus other post processing utilities
*Variable size worksheets, text and output

Simulate your design with Verification/Simulation Teols (VST),

OrCAD/VST Features:

+14,000 gate capacity from up to 50 channels input

+10,000 events per second (8MHz AT)

*10 breakpoints, 16 AND/OR signals per breakpoint

sLogic analyser format simplifies data analysis

+Sclectable minimum or maximum deldys and model library source

Einally produce yo oard (PCRB).

OrCAD/PCB Features:

*Auto routing up to 32" x 32" with 16 copper layers maximum
+Selectable track, via and isolation from 0.001" to 0.255"
*Square, rectangular, round, oval and SMD pads

*Grid bases of 100, 50, 25, 10, 5 mils, Off grid to | mil.
*Ratsnest, force vector for placement optimization

All OrCAD products are fully compatible and include
12 months free updates and support.

CUT OUT AND MAIL TODAY.

We will send you a FREE Demo and Literature.
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Company,
Address
Telephone Fax

Prometheus Software Developments Pty Ltd
260 high Street Kew. Vic. 3101,
Telephone: (03) 862 3666.
Fax: (03) 862 2092,

OrCADN

'Phone: (02) 888 6925

Attention PCB Designers

Electri-Board Designs has improved its
service to designers by adding CADSTAR
to its range of board design software.

< |
Designers using [

CADSTAR, ,

REDCAD or G'day CADSTAR
NETLIST can now sy

supply us with a design
on floppy disk. We can

even use this floppy do for you i
directly on our big

capacity Visula system. today?

~ J

If you’re designing PCBs we
suggest you contact Deric |
Netting to find out how our
PCB design bureau can work
for you.

Electri-Board Designs, Eden Park Estate, (
31 Waterloo Road, North Ryde 2113. ‘
Fax: (02) 888 7763
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solid bar of shock resistant steel.

Frequent tool changes and careful inspection mean the angle and
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Figure 8: Final results of an Autotrax autoroute.
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UV PROCESSING
EQUIPMENT
KALEX LIGHT BOX

e Autoreset Timer

¢ 2 Level Exposure

¢ Timing Light

¢ Instant Light Up

¢ Safety Micro Switch

e Exposure to 22inx 11in

$650.00

PCB PROCESSING
KALEX ETCH TANK

e Two Compartment
e Heater
¢ Recirculation
(by Magnetic Pump)
e Two Level Rack ¢ Lid

$650.00

3M Scotchal Photosensitive
Riston 3400 PCB Materlal
All prices plus sales tax if applicable 1
A LEX 40 Wallls Ave
East lvanhoe 3079
(03) 497 3422
497 3034
Fax (03) 314 7400
ELECTRONIC COMPONENTS & ACCESSORIES
¢ SPECIALIST SCHOOL SUPPLIERS
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OrCAD/PCB produced a cleaner layout.
The routing time is faster than Auto-
trax. On the other hand, the maze rout-
ing in Autotrax can produce a very low
number of routes if certain options are
desired. OrCAD/PCB will route more
tracks on a single side or no via options
for example.

The lower cost of Autotrax, easier
component creation, extensive plotting
options, excellent manual and good
local support, are major pluses for this
product from the Apple Isle. Tasmania
may be left off inadvertently from some
maps of Australia but the PCB product
deserves recognition.

As always, users interested in these
systems should contact the suppliers
and obtain a demonstration disk. Some
functions may be irritating to some
users and only a trial can illustrate this.

ACKNOWLEDGEMENTS: | would like to
thank Patrick Yii from Prometheus Soft-
ware for evaluation of the many ver-
sions of OrCAD/PCB and OrCAD/SDT
in order to create schematics for entry
into all the PCB systems. Mr. John Pow-
ell from Protel Technology deserves
thanks for getting the Protel-Autotrax to
me quickly after release. The very im-
portant plotting and hardcopy consum-
ables were provided by the excellent
staff: Barry Liston, Chris Hall, Lisa
Smith of ASSCO Adelaide.
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The World's leading supplier
Racal-Redac

is proud to announce an
exciting new product

CADSTAR.

CADSTAR is another
innovation from Racal-Redac
and a major breakthrough

in advanced high-tech

PCB design
CADSTAR gives the capability
of producing very dense
double-sided surface mount
designs.

"design right first time’
RCS CADCENTRES

A Division of RCS Design Pty Lid — Incorpoeated in Victona

728 Heidelberg Road
Alphington, Victoria 3078
Australia

Tel: (03) 499 6404

Fax: (03) 499 7107
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Services:

Layout

Editing

Pen plots
Checkplots
Netlists

N/C drill output
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MAKIDATA

P.C.B. assembly

P.O. Box 2316 Brighton North 3186
Phone: (03) 698 0264

Professional P.C.B. layout
* Single sided boards
* Double sided boards
* Multi-layer boards
* Surface mounted devices

Specialists in:
Fast — Accurate — Quality Service
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Professional Standard Electronic Components

from the real professionals

Melbourne: (03) 397 1033. Sydney: (02) 545 1322, Brisbane: (07) 275 3188,
Adelaide: (08) 212 3161. Perth: (09) 447 8844.

Westinghouse

RFI Suppression Filters

Electronic equipment which draws power from mains

must be protected from mains-born interference at frequencies
up to 300MHz as well as preventing high frequency ~
interference being fed back into 2
mains as defined in international
regulations. Wide range available.

RFI Suppression
Chokes

Current compensated chokes
are used for suppression of high
interference levels such as from
ultrasonic generators, rectifiers.
switched mains equipment etc
Wide range available.

NSG 432 Line Interference
simulators

The aim of these compact devces
is the simple and low cost
simulation of static discharge NSG432.

High Voltage Testers

The equipment NSG509 510 perat the test of ingutation (hrpot) on
systems and equipment with
a vanable leakage current

Pulse Transformers

Igniting thynstors and tnacs:drving biposar transistors, preferred in
the main power transistors in swiching
applications; line coupling

Low Profile Transformers

These low-profile transtormers are specifically designed to be
mounted drrectly on printed
circut boards and, because

1 © SCHaks NER
according to internat'onal transformers in high speed data /]’ of therr minimal hexght. e
standards. Both comply lransmission 2. 55 are ideal for use in compact R 3
with worldwide salety Wide range available. electronic cicuts 3
standards. and equpment. ‘,‘
Ask for details.
Variable Auto 3 Hockey Puck Transistors Digital Panel Meters
Transformers One of a large range of
Westcode power
‘Dimmerstat’ input: nominally 240V transistors.
output; 0-270V. Current range: Upto 300A 'C
314A-28A single phase. (PEAK) and Suttabee for AC ang DC
2A-200A 3 phase V CEV of 1400V measurements vo'tage

current and frequency
ophions inbuilt power
supply to suit 240V 50Hz

Ask for further details

Fast Recovery and Rectifier
Diodes

Part of a farge range of Westcode rectifier d.odes. From 17A to
4310A. Maximum VRRM of 4400V - DO4
DOS5 stvle up to large

capsuie assemblies R

High Power Thyristors

From Westcode -~ phase control thyristors. fast turn off thynstors and
high frequency up to many thousands of ampere

=

Lightning
Arrestor

* Protects systems on any line

- Ideal for RS232 Iinks and modems
« Briish Telecom approved for PW
and PSTN use « Remote outstation protection

- Easy to install « High density protection system

« Fit and forget-Unique test check - Failsafe choce of components

« Low volt burden for DC loops + Wide bandw dth for communications
- Low profile. low leakage. low cost * No fuses to replace

- Designed to protect & still survive

Computer and Video Protector

The unit incorporates a potted line filter (single stage of two stage
with earth ine choke) and a
metal oxde vanstor supplying
clean output voftage to an
ntegral three pin 10A socket
for equipment connection
The computer and video
protectors are available in
1,3.6and 10A

Instrument Cases
Senes 100 and 75. Gves -

tully professional appearance to your
finished product. Very strong.

ngid and lightwexght.

Durable anodised

finish — no painting required.

Max width of the

housings 15 2000 mm.

Bridge Rectifiers

Atult range of encapsulated single phase bridge rectifiers 1s also
avallable with ratings up to 1000V PIV and 100A.

Silicon Assemblies

A wide range of units are available. ,__rh&,‘ N

ncorporating international standard v’ 2 NY
outhine silicon semconductors W ‘\
From 30 Amps to 4000 Amps.
Ask for details
tlefy ¢ 5
n‘

Heat Sinks and Mounting
Hardware

Atull range of aluminium extruded heatsinks and sultab'e mounting
clamps are also available. The range includes bar-clamps, box-
clamps, special insulators ang heat transfer compound

S

wS49

A313301S

o
Wes'n.house

BRAXE & SGNAL COMPANY

SYSTEMS

80-86 Oouglas Parade.. Williamstown, Victoria.
Postal Address: (P.O. Box 267, Williamstown, Vic. 3016)
Ph:(03) 397 1033, Tix: 37477 Wessys, Fax: (03) 397 1861
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The launch of AutoCAD
Release 10 is bound

to create strong

interest in design and
draughting circles.

ON
LINE
DESIGN

the US, lays claim to over 170,000
registered sites of desk top pub-
lishing and work stations.

Release 10 is equipped with a host of
new features which will provide flexibility
and versatility for users of computer
aided design systems.

Autodesk designed Release 10 to be
totally compatible with earlier versions.

Organisations who acquire Release 10
can do so knowing there is minimal
educational training required for both
existing and new users.

The highlight of Release 10 is the
ability to create and edit all AudoCad
entities in any 3-D orientation.

Release 10 has improved in three
major areas — drawing and editing, dis-
play and new drawing entities.

Visual feedback

The improved features of drawing and
editing are the user defined co-ordinate
systems which offer ease of use in
working on 3-D designs and the new

. utoCAD, a product of Autodesk in

Co-ordinate System Icon feature that
provides visual feedback for orientation
purposes.

The display features incorporate Dy-
namic Viewing commands which offer
real-time, interactive display speci-
fications. Multiple-on screen views of
the 3-D designs is now achievable with

‘.. . construction of
objects using
polylines in 3-D
space’

the new viewpoint facility.

A new 3-D polyline and five new
types of 3-D surfaces complete Release
10’s list of drawing entities.

The display features included in Re-
lease 10 are:

* Dynamic Viewpoint
* Dynamic Zoom
* Dynamic Pan

AutoCAD Release 10

ONLY

|6 00

ex tax
$199.00
tax paid

DATACOM brings you a real pnice-crunching hine up of two datamo-
dems that have to be the best value around.

Featuring 300/300 and 1200/75 speeds and a constant speed con-
verter for computers that don't run split speeds (C64, 1BM PC etc).
High quality PCB and pre-drilled, painted metal case. Inc. assembly
and test manual

Also available same pnce — M1212 V22 kit.

Plug sets. cables, power packs etc available

OATACDM COMPUTERS

Sutte 10, Midway Arcade
145 Whitehorse Road, RINGWOOD, Vic 3134. PHONE. (03) 879 5152
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On Line Design

. % Dynamic Clipping
- % Perspective Projection
* Selective Hidden Line Removal
* Viewpoints

The prime feature of the new drawing
entities is the 3-D Polyline which allows
the construction of objects using poly-
lines in 3-D space.

The five new 3-D surfaces include:

3-D surface patch; surface of revolution;
tabulated cylinders; ruled surfaces and
coons surfaces.

Linked information

Another new feature in drawing entities
is the unique entity handles. Each entity
in the AutoCAD database has a nu-
meric identifier which enables informa-

tion to be linked to external database
information.

The product was released on the
Australian market in November. For fur-
ther information contact Autodesk Aus-
tralia , 9 Clifton Street, Richmond, Vic.
3121, & (03) 429-9888. &L

INTEL MATH
COPROCESSORS
8087 80287

80387 to 25MHz
(80387 SX 386S for
COMPAQ and NEC)

SCSI Interface controllers
PROM & EPROM Burners

DCS

WHY PAY MORE FOR YOUR CHIPS?

STATIC AND DYNAMIC

RAM

256k x 1-150, -120, -80ns, -70ns
1Meg x 1-120ns, -100ns

64k x 1-120ns, -100ns

New sprint

Universal Programmer
& Assembler.

Ring for details

GOOD PRICING, BETTER SUPPORT AND SERVICE
DYNAMIC COMPONENT SALES PTY. LTD.

Showroom 1, 17 Heatherdale Road
Ringwood, Victoria 3134

CYPRESS DEVICES
PROMS SRAMS
RISC up to 256k
PLD’s down to 15ns
FIFO CMOS RAMS
EPROMS

RISC

Tel: (03) 873-4755
Fax: (03) 872-3478
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Top of The Line In PCB Design
$AUD1395.00

PROTEL-AUTOTRAX

This ﬁroduct has a host of new fegtu[rgsTto issist in th(se dezig_ré o{f a PCB . )
whether it is Through-Hole or SM echnology Standard features
include Automatic Component Placement, Interactive and Autorouting ngh Performance

with Design Rule Checking cAD PaCkage NOW

AUTOTRAX offers usable definable track widths from 1-255 mil and pads

from 1-1000 mil A multilayer gro/gram including power and ground Drafix is a menu driven design package providing
E‘Ianes plus video drivers for CGA. EGA. VGA. VERGA Deluxe and unlimited zoom and panning with automatic

TECHNOPARK QOWSINGS POINT
HOBART. TASMANIA AUSTRALIA 7010

ercules Outputs include. plotters. printers. N/C Drill and Photoplotter dimensioning of lines. angles and arcs
Hard i ts IBM PC/XT/AT/PS2 tibl ith 640K Your designs are made easy whether drawing
RaArl\A?vgrf?orgg;Icr!?i?f%rsives or ?flopp ' plus ,%rrg%r?s?(a Fl’Ceg.rwl\hS-DOS lines, arcs. pointmarkers. polygons or ellipses EXCLUDING TAX
version 2 0 or greater Also supports 4K/1 EMS Z"é'fecr: ‘;’(’)‘r{l‘g;lgs"ens- 256 layers. 8 line types or POST FREE IN
Other pragrams in Protel Family PROTEL-PCB-SCHEMATIC-ROUTE- e e (LSS
PROTEL PROTEL TECHNOLOGY PTY LTD m
PROTEL TECHNO LO GY PTY LTD Incorporated in Tasmaria A Member Company of Cilec Corporation

Incorporated i Tasmania A Member Company of Critec Corporation

TECHNOPARK DOWSINC POINT PHONE NATIONAL (002) 730100

HOBART TASMAN'A AUSTRALIA 701C POSTAL GP X S3IEF, HOBART, 7001 INTERNATIONAL «6102 730100

g iy PHONE NATIONAL (O 7301 A FACSIMILE NATIONAL (002} 731871

POSTAL GPO BOX 536F HOBART 7001 INTERNATIONAL +6102 7301 TELEX AA 58260 CRTEC INTERNATIONAL 6102 731871
FACSIMILE NATIONAL (002)73 1871

TELEX AA 5B 3 INTERNATIONAL +6102 731871
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i Call for papers

IREECON ‘89 is seeking increased industry participation in its lecture prpgram.
The aim is to stimulate a greater exchange of information to the general benefit of
the industry and the community at large.

The next decade will see an increasing integration of technologies, bringing
significant benefits to the workplace and to the home.

® |IREECON HIGHLIGHTS CONVERGENCE @

The Institution of Radio and Electronics Engineers Australia
Commercial Unit 3, 2 New McLean St (PO Box 79) Edgecliff NSW 2027
(02)327.4822 — Fax (02)327.6770 — Publx AA21822 (Quote User No. SY135)

¢ MONDAY, SEPTEMBER 11 — FRIDAY, SEPTEMBER 15, 1989 @
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A STATION
ON HOLD

Languishing for
a licence

Getting a radio station on-air has never been
easy, especially for groups without
influence in Canberra. Angie Testa reports
on how planning blunders 20 years ago

are affecting one group today.
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with a common goal met in Ade-
laide. They wanted to start a Chris-
tian broadcasting service.

The time seemed right, since the gov-
ernment was rapidly expanding the
number of licenced radio stations, so
there were great expectations for a
speedy realisation of their dreams.

In any event, they were mistaken.

Fifteen years later, there is still little to
show for all their efforts. The reason is
not so much bloody-minded bureaucrats
as planning disasters dating back to the
50s.

Band 2, internationally reserved for
FM broadcasting, is occupied in Ade-
laide, as in many other places in Aus-
tralia, by TV. The result: The Australian
Broadcasting Tribunal turned down their
application for a Special or ‘'S’ category
licence.

Meanwhile, in other states, various
Christian groups were applying for and
receiving licences. There was Hobart’s
7HFC-FM, Perth’s 6SON-FM, Sydney's
2CBA-FM and others on the Gold
Coast, Melbourne, Launceston and up
at Rockhampton. At the present time
there are six.

un 1974 a group of radio enthusiasts



After the failure to obtain the licence
the various members of the Adelaide
group worked hard putting together
equipment and building up the station,
giving their time and effort without
monetary gain. Often the cost of equip-
ment came out of their own pockets.

One of their members was John Hack-
worth, a radio engineer by profession.
He acted as their technical man, build-
ing and maintaining all the equipment.
He also built the radio link to carry the
signal out of the studio to the transmit-
ter. Their mobile studio was housed in a
caravan.

In December 1979 they conducted
their first test broadcast from Belair. It
consisted entirely of taped programs. A
second broadcast followed in April 1981
from Mt Lofty and a third in April 1982,
again from Belair, this time at 50 watts
— the two previous had been at 10
watts.

The test broadcasts were designed to
test the operation — every facet of it
from the technical to the various on-air
personalities involved. The group had to
demonstrate to the Department of
Transport and Communications, now in
charge of distributing licences, they
were capable of broadcasting.

Register

Meanwhile the Department advised that
it was establishing a Planning Register
and requested that a PS1 ‘Expression of
Interest’ be submitted. This was done.

At the same time the station itself
was making plans. In October, 1983 a
new constitution was adopted and the
association was registered under the
name of Christian Community Radio
Inc. (the name Alta Mira was adopted
later as @ means of communication,
from two Latin words meaning ‘high
and lifted up’ and ‘miracle or wonder’).
They appointed Deane Williams as their
Director. It was a sound choice.

Deane Williams had a background in
broadcasting, having worked in various
aspects of radio and television. He had
begun his working life in 1963 and
spent the first five years at Channel 9 in
Adelaide where he came up through the
production ranks and was involved also
in photography and film production
work. He left Channel 9 and spent five
years working in a family business but
was back in radio in 1974 serving on
radio SAU at Whyalla/Port Augusta as
an announcer for two years. In 1976 he
joined BKN7 at Broken Hill where he
managed the station and then it was
back to Adelaide a year later where he
became Facilities Manager at Channel 7
for seven years. He left that job in
October 1983 to become Director of
Radio Alta Mira — a big step of faith

as Radio Alta Mira were no nearer to
getting their licence. They did some
broadcasting however, by purchasing air
time on other stations.

In September 1985 the group con-
ducted a further test broadcast, this
time from the Wayville Showgrounds
during the Adelaide Show with a 100 W
transmitter at Belair. A further broad-
cast in the December of that year from
Belair was at 250 watts.

In April 1986 at the suggestion of the
Station Planning Branch of the Depart-
ment of Transport and Communica-
tions, an expression of interest for a ‘C’
category licence was lodged, while still
maintaining the expression of interest in
the 'S’ licence to serve the wider metro-
politan area. Later interest in the ‘'C’
category licence was dropped.

Feedback

A sixth test broadcast, again from the
Royal Show at Wayville, was conducted
in September 1986 at 250 watts. The
presenters of the programs and the

Deane WiIIias.

others who worked on the broadcast
took six weeks leave from their jobs to
prepare for the week-long series of pro-
grams. ;

The results were to prove a worth-
while investment of time. Asked over
the air for feedback from anyone listen-
ing, the station was swamped by an
amazing two and a half thousand
phone calls and around five hundred let-
ters all pledging their enthusiastic sup-
port!

Ongoing problem
The problem for Adelaide, however, is
an historical one. Band Il was originally
selected for TV use in Australia be-
cause planners in the 1950s believed
FM radio would never be required here.
The subsequent explosion of FM radio
world wide has made Band Il spectrum
space extremely valuable.

Since 1985, the government has had
a policy of moving TV transmitters into
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the UHF, out of Band il. However, Band
Il clearance is an ongoing problem not
likely to be resolved in the short term.
TV owners are reluctant to move to
UHF because of the cost involved.

In Adelaide Band Il is occupied by
GTS 4 and 5 television stations. The
government have said that the station
will be taken off the VHF band and
moved to UHF by 1989. When this has
taken place licenses on the FM band
can be applied for by public radio sta-
tions, and Radio Alta Mirq, it is hoped,
will be granted one at this time. How-
ever, there may be many applications
and only a certain number of licences
can be granted.

Another aspect of Radio Alta Mira’s -
success is to do with sponsorship. It is
not to be conducted as a commercial
radio station. Funding is by membership
of the station, donations and sponsor-
ship. Their current aim is to build up
their membership to a figure of 6,000 in
the period before full-time broadcasting
can be a reality.

In this respect they have the support
of the Churches of Adelaide. On Friday
Ist July the Heads of Churches Commit-
tee agreed to support Radio Alta Mira’s
request for a broadcast licence. They
have agreed to each provide a letter of
endorsement supporting the request for
a licence and also approach the Minis-
ter of Transport and Communications
with the same request. With so much
support it will at least illustrate the need
for a Christian radio station in Adelaide.

There has also been released a ‘Na-
tional Plan for Development’ which was
approved recently by Cabinet. It men-
tions ‘‘the need to respond to persistent
suggestions that there should be a place
found within the commercial radio sys-
tem — which is well equipped to ac-
commodate diversity — for special inter-
est radio services (eg: Ethnic, Racing,
religious. ..) as well as many other
issues.

There are strong indications that the
Department of Transport and Communi-
cations will be prepared to receive Radio
Alta Mira’s “’planning proposal’’ in the
very near future. This planning proposal
is normally submitted by invitation.

There has also been another signifi-
cant change in that Gareth Evans has
been moved from his role of Minister for
Transport and Communications and is
replaced by Ralph Willis, in the wake of
Bill Hayden’s resignation from his post
of Foreign Minister to become Governor

General.

Angie Testa is a freelance journalist
closely associated with Radio Alta Mira.
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ATUG DISTINCTION BLURRED

Immediate transition sought

Videotex roundsman Paul Budde reports on
the battle to marry communications to the
available computer equipment and provides
an overview of the videotex world at large.

The Australian Telecommuni-
cations Users Group (ATUG)
has called for an immediate
transition to a “‘policy which
applies equally to communi-
cations and computer equip-
ment”’. In the medium to
long-term, however, the dis-
tinction will become so
blurred as to be not discern-
ible, according to ATUG.

""The IDA must ensure that
the users’ needs in the mar-
ketplace are met by ensuring
that a range of equipment
and services is available with
features, specifications and
quality of an international
standard.” ATUG suggested
that the present Telecom ad-
ministered arrangements
could continue for another 18
months to allow suppliers
time to migrate to the "new
more flexible and industry-
friendly arrangements’’.

The Australian Electrical
and Electronic Manufacturers
Association (AEEMA) sub-
mission claims that rigorous
application of the corporate
citizenship scheme is “neither
acceptable nor appropriate in
the Customer Premises Equip-
ment (CPE) industry”.

It suggested that approval
to supply should be granted
on the basis of a commitment
to achieve, within five years:
Australian R&D equal to 5
per cent of turnover; total ex-
parts of CPE equipment equal
to 50 per cent of imports by
that supplier and expenditure
on supparting infrastructure

such as administration, logis-
tics, support, training to be 8
per cent of turnover from
sales of CPE.

Work carried out by ap-
proved subcontractors would
be included in these assess-
ments, AEEMA suggests.

it also suggests a mora-
torium until July 1990 on the
approval of any new cellular
mobile telephone suppliers,
and that those companies
selling only CMTs at present
be barred from entering the
other CPE markets during the
period.

Home use
The following table is an indi-
cation of the popularity of

Teletext in European house-
holds:

Country x 1,000
Switzerland 620
The Netherlands 600
Sweden 350
Austria 300
Belgium 270
Norway 170
Denmark 145
France 100
Interlinking

In the past two years, the on-
line market has seen some
important changes. Until re-
cently, on-line services could
only be accessed by highly
trained librarians. With the PC
emerging in the office, gov-
ernmental, scientific, biblio-
graphic and business data

bases become more in de-
mand. Despite this search,
structure on the on-line ser-
vices is still very user un-
friendly and in the past two
years, no new developments
took place to change this.

UK mail to Viatel

Epinex, the videotex service
launched by Timefame in the
UK has now added an elec-
tronic mail connection to Via-
tel, the Australian Telecom-
run videotex service. UK
users pay 50p a message.
Epinex uses British Telecom
as well as Mercury lines for
its service, which now has
about 80 IPs (Thompson, Sky
Tours, Harrods, Airtex, etc).
Roy Norman, director, would
disclose neither number of
users nor network traffic.

USA videotex revenue

Revenues from videotex ser-
vices in the USA will grow
from US$75 million in 1985
to US$170 million 1990 ac-
cording to the USA Depart-
ment of Commerce. There
are some 800,000 videotex
subscribers in the USA, grow-
ing by 15% per annum in the
business market and 12% in
the domestic markets.

In  countries outside the
USA the annual growth in
videotex is 40-50%. By 1992
the world revenue in videotex
services will be between
US$12 and US$18 million.
On-line data bases in the
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USA will grow by 18.5% to
US$3.2 billion by the end of
this year. This growth will
continue over the next five
years. 25,000 Americans
have jobs in the business of
on-fine publishing.

One fifth of the revenue
comes from overseas users
mainly in Germany, Canada,
the UK, Japan and France.
The major growth market
now is in CD-ROM.

Govern-tex

Nearly US$1 billion worth of
videotex-type systems will be
sold to federal, state and
local USA government agen-
cies between 1988 and 1992,
according to a new Frost &
Sullivan study.

The 206-page report con-
cludes that market growth
will depend “on vastly im-
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Samantha Foxs

Playboy on-line

Playboy has started an elec-
tronic service for users of the
Source service in the US.
Playmate pictures, cartoons
and advertisements are the
first applications, initially for
Apple users only. If the ser-
vice is successful, IBM soft-
ware will also be made avail-
able.
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France and Finland link

The Finnish PTT and Intelma-
tique, the export subsidiary of
the French Telecom, have
agreed to interconnect their
VDX-100 and Minitel video-
tex services to enable busi-
ness users to access the ser-
vices offered in both coun-
tries. The interconnection,
based on X.25 and X.29
protocols, will operate on the
packet data networks, routed
via the Datapac and Trans-
pac data networks. Pekka
Tarjanne, director general of
the Finnish PTT, believes “in
10 years, there will be a dif-
ference in the economic
health of countries which
make a serious commitment
to videotex for consumers
and business. That is one
reason Finland is offering the
Minitel connection.”

proved marketing and sales
strategies’” of major system
vendors. The USA Market for
Government Videotex Sys-
tems analyses and forecasts
the size of the market for
sales of related technologies
{particularly optical disks) and
evaluates the economics
within government agencies
for the purchase of computer
systems,

Alex for Canada

Bell Canada has announced
Minitel plans for its home
country. A trial service of its
Alex terminal system for
Montreal’s  residential sub-
scribers is scheduled for
December 1988. The Alex
terminal will be manufactured
by Northern Telecom Cana-
da.

Neither Telematica nor Bell
Canada has yet decided to
offer terminals to subscribers
free-of-charge, a policy that
is thought to have contrib-
uted greatly to the immediate
success of the Minitel system
in France.

Musicnet

Begotel Foundation (Nether-
lands), developers of the
Begotel videotex service de-
signed for music industry pro-
fessionals {retailers, manufac-
turers, distributors), in which
Paul Budde Communication
has also been involved, will
launch a similar system in the
UK by July. Begotel has as-
sociated with Thorn EMI
Business Communications,
Vital Contact Services and
Micro Scope for the launch of
a British version of Begotel
named Musicnet.

Musicnet provides a cata-
logue of tapes, records and
compact discs allowing retail-
ers to order on-line. Thorn
EMI has won exclusive rights
to provide its terminals and
PCs to retailers; Micro Scope
will provide communications
and networking consultancy.

Korean terminal

Washington’s  Madison Na-
tional Bank will test a Ko-
rean-made hand-held terminal

for its new "Pocket Teller”
service — the latest variation
on the bank’s “Home Teller”
and "‘Office Teller” telebank-
ing ventures. The unit, ex-
pected to cost under US$100,
was developed in conjunction
with Spectrum Concepts of
New York and built by Dae-
woo Telecom. The 87 mm x
175 mm x 25 mm terminal
has a two-line, 16-character
liquid crystal display, a 300-
baud modem and can be
controlled by seven keys plus
the 10-digit keypad. The ter-
minal connects to a standard
phone, allowing customers to
conduct telebanking functions
(funds  transfer, account
status, bill paying, etc.) via
the keypad.

Phoneline on trial

The Royal Bank of Scotland
has started trials for its voice
service Phoneline. Customers
of four of the banks’ 850
branches are invited to par--
ticipate in the trial. Developed
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by British Telecom, the voice
service provides information
on balances of accounts, de-
tails of last six transactions,
cheque book requests and
statements. Telephone calls
are transmitted directly to the

banks’ central computer
which answers queries with a
“natural  sounding  voice”’.

Users need only be equipped
with ordinary telephones and
calls are charged as a regular
local call.

Minitel for Swedes

- At least fifteen manufacturers
in Sweden are involved in dis-
tributing free videotex termi-
nals to Swedish households in
order to stimulate the usage
of new electronic services. At
this moment a pilot project is
in operation in the city of
Vasteras, using the new
Swedish  Electronic  White
Pages “‘Teleguide”. 40,000
terminals are ordered for
1989 and from 1990 onwards
6,000 per day have to be in-
stalled. =4
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KNOWLEDGE MAKES A NATION

Royal Society address by Mrs Thatcher

British PM — Margaret Thatcher, at a recent Royal Society
dinner in London, reset government priorities in the
sciences. Her comments have particular relevance to Australia.
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A nation which does not
value trained intelligence is
doomed. Science and the pur-
suit of knowledge are given
high priority by successful
countries, not because they
are a luxury which the pros-
perous can afford, but be-
cause experience has taught
us that knowledge and its ef-
fective use are vital to na-
tional prosperity and interna-
tional standing.

It is mainly by unlocking
nature’s most basic secrets,
whether it be about the struc-
ture of matter and the funda-
mental forces or about the
nature of life itself, that we
have been able to build the
modern world. This is a world
which is able to sustain far
more people, with a decent
standard of life, than Malthus
and even thinkers of a few
decades ago would have be-
lieved.

It is not only material wel-
fare. It is about access to the
arts, no longer the preserve
of the very few, which the

gramophone, radio, colour
photography, satellites and
television have already

brought, and which hologra-
phy will transform further.

But we need to guard
against two dangerous falla-
cies: first that research should
be driven wholly by utilitarian
considerations; and second,
the opposite, that excellence
in science cannot be attained
if work is undertaken for eco-
nomic or other useful pur-
poses.

We should not forget that
industry has had its share of
Nobel prizes. AT and T for
the transistor; IBM for warm
super-conductors; EMI  for
x-ray tomography. It is time
we won some more.

Support

Of course, the nation as a
whole must support the dis-
covery of basic scientific
knowledge through govern-
ment finance. But there are
difficult choices and | should
like to make just three points.

First, although basic sci-
ence can have colossal eco-
nomic rewards, they are to-
tally unpredictable, and there-
fore the rewards cannot be
judged by immediate results.
The value of Faraday’s work
today must be higher than
the capitalisation of all the
shares on the Stock Ex-
change.

Second, no nation has un-
limited funds, and it will have
even less if it wastes them. A
commitment to basic science
cannot mean a blank cheque
for everyone with — if | may
put it colloquially — a bee in
his bonnet. That would
spread the honey too thinly.

So what projects to sup-
port? Politicians can’t decide
and heaven knows it is diffi-
cult enough for our own advi-

‘We have to rely on
observations of
natural systems’

sory body of scientists to say
yea or nay to the many appli-
cations. | have always had a
great deal of sympathy for
Max Perutz’s view that we
should be ready to support
those teams, however small,
which can demonstrate the
intellectual flair and leader-
ship which is driven by in-
tense curiosity and dedica-
tion.

A good researcher is keenly
competitive and wants to be
first. The final stage of the
race for the DNA structure
was as exciting as any Olym-
pic marathon. The natural
desire of gifted people to
excel and gain the credit for
their work must be harnessed.
It is a great source of intellec-
tual energy.

Immeasurable

We accept that we cannot
measure the value of the
work by economic output but
this is no argument for lack
of careful management in the
way specific projects are con-
ducted. The money is not for

top-heavy administration but
for research.

If only we could cut some
£20 million from very large
scale projects — where the
non-scientists sometimes out-
number the scientists — that
money could provide support
for hundreds of young re-
searchers whose requirements
are measured in thousands of
pounds.

My third point is that, de-
spite an increase in the basic
science budget of 15 per cent
in real terms since 1979, the
United Kingdom is only able
to carry out a small propor-
tion of the world’s fundamen-
tal research, and that, of
course, is true of most coun-
tries.

It is therefore very impor-
tant to encourage our own
people to be aware of the
work that is going on over-
seas and to come back here
with their broadened outlook
and new knowledge. It is also
healthy to have overseas peo-
ple working here.

This country will be judged
by its contribution to knowl-
edge and its capacity to turn
that knowledge to advantage.
It is only when industry and
academia  recognise  and
mobilise each other’s
strengths that the full intellec-
tual energy of Britain will be
released.

The Royal Society’s Fellows
and other scientists, through
hypothesis, experiment and
deduction have solved many
of the world’s problems.
Today, there are others.

For generations, we have
assumed that the efforts of
mankind would leave the fun-
damental equilibrium of the
world’s systems and atmos-
phere stable. But it is possible
that with all these enormous
changes (population, agricul-
tural, use of fossil fuels) con-
centrated into such a short
period of time, we have un-
wittingly begun a massive ex-

periment with the system of

this planet itself.
Recently three changes in
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atmospheric chemistry have
become familiar subjects of
concern.

Fear

The first is the increase in the
greenhouse gases — carbon
dioxide, methane, and chloro-
fluorocarbons — which has
led some to fear that we are
creating a global heat trap
which could lead to climatic
instability. We are told that a
warming effect of 1 degree
centigrade per decade would
greatly exceed the capacity
of our natural habitat to
cope. Such warming could
cause accelerated melting of
glacial ice and a consequent
increase in the sea level of
several feet over the next
century.

This was brought home to
me at the Commonwealth
Conference in Vancouver last
year when the President of
the Maldive Islands reminded
us that the highest part of
the Maldives is only six feet
above sea level. The popula-
tion is 177,000.

It is noteworthy that the
five warmest years in a cen-
tury of records have all been
in the 1980s — though we
may not have seen much evi-
dence in Britain.

The second matter under
discussion is the discovery by
the British Antarctic Survey
of a large hole in the ozone
layer which protects life from
ultra-violet  radiation. We
don’t know the full implica-
tions of the ozone hole nor
how it may interact with the
greenhouse effect.

Common sense

Nevertheless it was common
sense to support a worldwide
agreement in Montreal last
year to halve world consump-
tion of chlorofluorocarbons
by the end of the century.

As the sole measure to limit
ozone depletion, this may be
insufficient but it is a start in
reducing the pace of change
while we continue the de-
tailed study of the problem




Comment

on which our (the British)
Stratospheric Ozone Review
Group is about to report.

The third matter is acid
deposition which has affected
soils, lakes and trees down-
wind from industrial centres.
Extensive action is being
taken to cut down emission
of sulphur and nitrogen
oxides from power stations at
great but necessary expense.

In studying the system of
the earth and its atmosphere
we have no laboratory in
which to carry out controlled
experiments. We have to rely
on observations of natural
systems. We need to identify
particular areas of research
which will help to establish
cause and effect. We need to
consider in more detail the
likely effects of change within
precise timescales. And to
consider the wider implica-
tions for policy — for energy
production, for fuel efficiency,
for reforestation.

This is no small task, for

the annual increase in atmos-
pheric carbon dioxide alone is
one of the order of three bil-
lion tonnes. And half the car-
bon" emitted since the indus-
trial revolution remains in the
atmosphere.

We have an extensive re-
search program at our
meteorological office and we
provide one of the world’s
four centres for the study of
climatic change.

We must ensure that what
we do is founded on good
science to establish cause
and effect.

In the past when we have
identified forms of poliution,
we have shown our capacity
to act effectively. The great
London smogs are now only
a nightmare of the past. We
have cut airborne lead by 50
per cent. We are spending £4
billion on cleansing the Mer-
sey Basin alone. And the
Thames now has the cleanest
metropolitan estuary in the
world.

Well spent

Even though this kind of ac-
tion may cost a lot, | believe
it to be money well and nec-
essarily spent because the
health of the economy and
the health of our environment
are totally dependent upon
each other.

The Government espouses
the concept of sustainable

‘.. .no nation has

unlimited funds’

economic development.
Stable prosperity can be
achieved  throughout the
world provided the environ-
ment is nurtured and safe-
guarded.

Protecting this balance of
nature is therefore one of the
great challenges of the late
twentieth century and one in
which | am sure your advice
will be repeatedly sought.

| have spoken about my

own commitment to science
and to the evironment. And |
have given you some idea of
what government is doing. |
hope that the Royal Society
will generate increased popu-
lar interest in science by ex-
plaining the importance and
excitement of your work.
When Arthur Eddington
presented his results to this
society in 1919, showing the
bending of starlight, it made
headlines. It is reported that
many people could not get
into the meeting so anxious
were the crowds to find out
whether the intellectual para-
dox of curved space had
really been demonstrated.
Should we be doing more
to explain why we are looking
for Higgs Boson at CERN
and trying to decode the
human genome? This is a
golden age of discovery and
new thought. The natural
world is full of fascination
providing the doors of under-
standing are opened. =t
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Developed in Australia
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For further information about ti§e world's finest
wall speaker please contact youfhearest JAMO
dealer or call Sole Australia®Distributar:™

SCAN AUDIO Piy. Ltd.
P.O. Box 242, Hawthosh 3122.

(03) 429 2199 (Melbourrie)
(02) 522 5697 (Sydney)
P (07) 357 7433 (Brisbane)
) 322 4409 (Perth)
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Three-piece CD player

A

Marantz has released a CD
player which consists of sepa-
rate CD drive, DAC converter
and remote control unit. The
drive and the DAC converter
of the CD 12 player are con-
nected by polished mica opti-
cal fibre cable, to keep the
two electrically isolated for
signal purity. Much of the en-

gineering and design concen-
trates on eliminating jitter —
unwanted constantly shifting
time errors. The separate
DAC allows a DAT player to
be connected; the CD 12 will
automatically switch to the
correct sampling frequency —
32, 44.1 or 48 kHz.

READER INFO No. 287

Large screen television

v

Akai is assembling its new
CT-3870 digital stereo TV in
Germany. This 70 ¢cm model
features built-in  Tele-Text,
with menu driven text mode
for news, weather or stock
market information. Micro-
processors that compensate

for the aging of components
are called an alignment com-
puter by Akai.

A 20 watts per channel
stereo amplifier drives speak-
ers on the lower front of the
set.

READER INFO No. 286

Designed for the driver v

mm.:

Philips has released its latest
car radio  tuner/cassette
player, the DC681. The new
unit has a few interesting fea-
tures including a factory en-

983

STERED

coded four-digit  security
code, an automatic switching
to radio during any fast wind-
ing of cassettes, and a fea-
ture called autoshore, which,

at the push of a button, auto-
matically selects and stores
the five strongest AM and
FM stations in any locality.

A standby mode gives

SOUND INSIGHTS, JAN. ‘89
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radio reception while a cas-
sette is inserted.

A smart design is the use
of a multi-function control lo-
cated on the bottom right
hand side of the fascia where
it's most easily reached by
the driver. This control oper-
ates all major functions —
volume, bass, treble, balance
and fader — by pushing the
required function button and
adjusting. The command con-
trol will then automatically re-
vert to volume two seconds

after last used.
READER INFO No. 289
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l«Power

amplifier

Danish turntable cartridge
maker, Ortofon, has de-
veloped its first ever amplifier
in its seventieth year, the PPA
600 power amplifier. The PPA
was developed for high-end
hi-fi users but then modified
for professional use. Mini--
mum output per channel with
both channels driven into
8 ohms is 225 watts RMS.
The 16 MOSFET metal power
transistors produce peak out-
put currents in excess of
40 A, enabling low imped-
_ ance or highly reactive speak-
§ N N 2 ers to be driven. From Scan
. 1. % et Audio, PO Box 242, Haw-
A o B ] e thorn 3122. B2 (03)

i N F : y

429 2199.
§ 5 READER INFO No. 290
Axel Petersen ond Arnold Pontsen founded Ortofon in
1918. Todoy their compony is producing devices like the one ot top.

Software for loudspeaker design

CALSOD is a software pack- 512K bytes of RAM.

age enabling computer-aided Useful for crossover design,
loudspeaker system optimisa- driver choice and cabinet
tion and design. Developed in construction it costs $349
Australia and aimed at loud- from Audiosoft, 128 Oriel
speaker manufacturers it runs Road, West Heidelberg 3081.
on an XT or compatible with

a graphics card and at least READER INFO No. 291

Cartridge release

Stanton has released a stereo
magnetic cartridge, the WO
Stanton Collector Series 100.
The stylus is a Stereohedron
diamond, the cantilever is
sapphire coated for rigidity,
the body is titanium coated
for rigidity in mounting.

The cartridge is packaged
in a walnut cabinet which in-
cludes a brush, a miniature
screwdriver and a metal con-
tainer for spare styli. Distrib-
uted by Crestmore, 201 Bob-
bin Head Road, North Turra-
murra 2074. B (02) 44 2155.

READER INFO No.

READER INFO No. 292
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If you are heavily into
garden variety sound
systems, Les Cardilini
tells why this might be
just the thing for you.

ROCK

SOLID
SOUND,
LITERALLY!

n American company has put to-
.gether a range of hi-fi loudspeak-

ers in the shape of large, garden
rocks, which can be landscaped into
rockeries and grotto settings. They are
now available here in Australia.

The innovative loudspeakers are
weatherproof, handle lots of power and
are designed to fade into their environ-
ment. Visually they tend to blend, rather
than conflict, with their natural sur-
roundings in a rockery or landscaped
courtyard or barbecue area.

And, where conventional speaker en-
closures would need to be protected
from the sun and rain the Rockustics
are quite waterproof and weatherproof,
according to Rebel Audio, the local dis-
tributors.

It has even been suggested that Rock-
ustics were tested at the factory by sub-
merging them completely in water. This
is not to imply, however, that they can
be used to play sound under water in
swimming pools, where a different kind
of speaker altogether is needed.

In an outdoor setting the Rockustics
should also be relatively secure as they
are not readily recognised as loudspeak-
ers, and even if they were, they are
heavy and bulky enough to pose a few
handling and transport difficulties for a
would-be thief. Accordingly, they might

be permanently installed and wired in
place to provide music in indoor or out-
door settings and around barbecues, or
reception areas at the office - imagine
being paged by a philodendron!

Wide range

The smallest speaker in the Rockustics
range is the Rocky Junior, a two-way
model rated at 100 watts, continuous. It
is nonetheless relatively large and
heavy. The Hillside, recommended for
sloping ground, and the Stonehenge up-
right model are both three-way systems,
each with a rated power handling of
150 watts, continuous. All three use
ferro-fluid cooling in the tweeter.

A fourth model, called the Sub-Rock,
is a sub-woofer that can be used in con-
junction with the Rocky Junior, Stone-
henge or Hillside units. The Sub-Rock
houses a 380 mm driver and is rated at
250 watts, continuous, with a bass re-
sponse down to 33 Hertz.

The Rockustics are available in grey
or brown, and custom colours may be
obtained on quantity orders. Recom-
mended retail prices for the Rockustics
range from $600 to $1750. Further in-
formation: Rebel Audio Pty., Ltd., 286
Great North Road, Five Dock, NSW,
2046, & (02) 713 1727.

Hi-fi among the petunias

SOUND INSIGHTS, JAN. ‘89
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Some extra functions on the Technics SL-P770 lift it out of the
ordinary. Louis Challis found it fun, but nevertheless illegal.

hen | received the Technics SL-
P770 CD player | thought to my-

self: ‘Oh no, not another CD
player’. Within a few hours, however,
any such feelings were completely dis-
pelled, for here is one of the most
‘avante garde’ CD players on the mar-
ket today, with features and perform-
ance that few other manufacturers are
currently able to match.

During my visit to the Japan Audiofair
in Tokyo last November, | saw the SL-
P1200, the flagship of the Panasonic
range of professional compact disc
players. The catch was that as good as
the SL-P1200 is, its layout, appearance
and to some extent even its functional
controls are only really at home in a
professional recording studio.

By contrast, the SL-P770 offers most
of the best features of the SL-P1200,
but supplement these with others which
are more practical and, for a serious
audiophile, far more beneficial. At first
sight the front panel of the SL-P770 is a
little daunting. It has more controls than
any other CD player | have yet re-
viewed. But for all that, within a short
period of time | gained the impression
that not only are those controls more
desirable, but they meet a pressing need
few other CD players are currently
capable of matching.

The most exciting feature on this CD
player is its large visual display section
which dominates appearance and func-
tional operation of the player. Its func-
tional controls are grouped into four
major sections, two of which are below
the major display, the third group being
immediately to the right and the fourth
group placed at the botton right-hand
corner.

The first and most oft-used controls
are OPEN/CLOSE, STOP/PAUSE and
PLAY. The last two have different co-
loured LED's to indicate that they have
been activated. The forward and reverse
index and forward and reverse track
skipping buttons are only small controls
as they are far less frequently used. Im-

mediately above these primary controls
is a group of 20 numbered push buttons
for providing direct entry to up to 20
tracks, or for programming a sequence
of tracks with the programme control.
Adjacent to these are four push but-
tons, one numbered ‘+10’, one num-
bered ‘0, and a program button
through which various tracks may be
sequentially selected in a desired order
from those on the disc. Two other but-
tons allow you to clear those tracks or
to recall the sequences that have been
selected to check that they conform to
what you entered.

Unusual

On the right-hand side of the display is
a series of unusual buttons. The first of
these is labelled “"Search Fast/Slow/Off"
which activates the large rotary search
dial. This concept was first introduced
on professional CD players to allow the
user to manually track forwards and
backwards on a disc with audible output
being provided in much the same way

cassette tape. This allows you to take
into account the length of the tape used
so that there are either no interruptions,
or, at worst, minimum interruptions of
the sound, on the tracks. The whole
concept and feature is highly illegal in
this country {or any other for that mat-
ter), so it is with some trepidation | de-
scribe the features involved.

Delightful feature

When used in conjunction with the tape
side select buttons (side A or B) and
also with the program button, an almost
automatic computation and assessment
of which tracks and which order are
most appropriate to fit details on the
side of a given tape can be carried out.
It was only after | had played with the
cassette recorder that | discovered how
delightful this feature really is. The best
part was still to come.

The next control on the left-hand side
of the display is the "peak button”. This
has been provided to make the task of
finding the recorded ‘peak program

‘... it is with some trepidation I describe the features
: involved’

that you would queue a conventional
disc on your record player, backwards
and forwards with your fingers (if you
are game) to find the point of the track
from which you wish to proceed to play
a selected exerpt.

Admittedly, there aren’t all that many
people who want to program backwards
and forwards through a disc with
manual control. However, for those of
you who do, this player provides that
function, together with quite a few other
functions that are attractive for profes-
sionals and amateurs alike.

The next control in the sequence is
the “edit”’ control, which allows the user
to calculate the number of tracks that
can be recorded on two (2) sides of a

level’ on a disc that much easier. This is
useful when recording with a CD player
onto a cassette player. However
‘naughty’ or ‘illegal’ it might be, this
function is also mighty convenient,
especially when combined with the se-
lection control for the fluorescent dis-
play provided by the bottom control in
the grouping. This control, labelled DIS-
PLAY, allows you to change from the
normal time-related display (with the
available recording time on the disc
shown in minutes, up to a maximum of
76) into a dual channel fluorescent peak
reading level meter, with bright peak
reading plasma bars covering the range
— 50 to 0dB, in exactly the same way
you would find them on a quality cas-

FEATURES MAKE
PERFECT

If iv's fun, iV's illegal

SOUND INSIGHTS, JAN. ‘89
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sette recorder. However, as it happens,
this is probably the first time that some-
body has seen fit to provide this func-
tion on a CD player and, with it, the au-
tomated combined functions that allow
you to determine where that peak is.
The player even cycles through the
highest recorded levels for you so that
you can conveniently set the recording
level of your cassette player only once
and you won't over-modulate the re-
corded signal.

The other controls provided in the
same grouping are the normal ‘A-B’
peak level search buttons, the display

Impulse response fram a test disc.

mode select buttons, a repeat button
and the time display select button.

Random play

At the bottom right-hand corner of the
player are five buttons which provide:
the normal A-B repeat button for play-
ing sections of a disc; the conventional
REPEAT button which allows a disc to
be played from end to end in the cycli-
cal manner; the RANDOM PLAY but-
ton that allows the unit’s micro-pro-
cessor to select the sequence of tracks
in a random order (which are never

Response ta 1000 Hz square wave.

SOUND INSIGHTS, JAN. ‘89
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quite the same); and the music SCAN
button which allows the player to play
the first 15 seconds of each track, so
that you can identify what is on the
tracks and whether you like the music
or not!

The last control in the grouping is the
automatic play stand-by button, which
allows you to queue into and out of the
‘play mode’ into the 'pause mode’ by
just pressing the PLAY button alone.
The player provides two direct digital
outputs on the back panel, firstly as a
straight electrical co-axial socket and,
secondly, as an optical output matching

Respanse ta 100 Hz square wave.




_BOSE

ose engineers have invested
more than 25 years of ongoing
research seeking one goal—re-creating
the realism of a live performance.
The next best thing to hearing
musi¢ live is hearing it through a
Bose Direct/Reflecting speaker.
Drawing on the heritage of the
internationally acctaimed Bose 901
speaker, the 601™ speaker gives you
the best seat in the house—wherever
you sit or stand.

Through our extensive acoustical
research into live sound, we learned
that focusing on only one musical
parameter such as frequency
response and expecting realistic
sound is like trying to create a lifelike
painting by concentrating solely on
colour. As with visual images, live
sound has perspective, clarity and
proportion.

We designed our speakers based
on the natural combination of direct
and reflected sound. The difference
between listening to conventional
speakers and Bose Direct/Reflecting
speakers is like the difference between
viewing a movie on a television versus
experiencing it in a theatre.

The 601 system brings a three
dimensional sensation to music—
giving the sound depth, height and
width. In short, it seems to come alive!

In a live performance, the majority
of sound reaches your ears after
being reflected off the walls, floors
and ceiling. WIith conventional
speakers, you mainly hear only :
direct sound. Bose Direct/Reflecting
speakers add the missing elements of
music by bringing you the natural
combination of direct and reflected
sound (see diagrams at right). The
result is a lifelike soundstage that's
practically like being there.

With most conventional speakers,
you hear stereo in one or two parts of
the room. Everywhere else, you hear
primarily one speaker. The 601 system
allows you to hear true stereo

The Bose 601 Series Il
Direct/Reflecting
Loudspeaker System

everywhere in the room—even when
you are directly in front of one of the
speakers.

The 601 system is the ideal corner-
stone for a complete home entertain-
ment system. It unleashes the full
potential of your sound system,
efficiently produces excellent sound
and easily handles high power. This
rare performance combination allows
you to enjoy today’'s power-demanding
sound sources such as digital audio
at true-to-life volume levels.

The Bose 601 system aiso makes it
possible to use your stereo system in
a new way: as part of a total audio/
video system. It is designed to
produce greater realism with all video
sound sources—especially stereo
televisions, hi-fi VCRs and video disc
players

Bose Australia inc., 11 Muriel Avenue, Rydalmere, NSW 2116 Telephone: (02) 684 1022, 684 1255

Bose Distributors:

NSW and VIC: Bose Australia (Reverse charge (02) 684 1022); QLD: Stereo Supplies (07) 229 7930;
WA: Prosound (09) 325 1066; SA: Blackwood Sound (08) 278 1281; TAS: Chessman Distributors

(003) 26 4622
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Technies CD player

MODEL No. SL-P770
SERIAL No. AD7L24C007
1. FREQUENCY RESPONSE 20 Hz to 20 kHz +1.2dB
5 Hz to 22.05 kHz +0.8dB
2. LINEARITY @ 1kHz

NOMINAL LEVEL LEFT OUTPUT
0 db 0.0
-1.0 -1.0
=30 -3.0
-6.0 -6.0

-10.0 -10.0
-200 -20.0
-30.0 -30.1
-40.0 -400
-50.0 -50.0
-60.0 -60.0
-70.0 -70.1
-80.0 -80.6
-90.0 -90.0

3. CHANNEL SEPARATION

FREQUENCY RIGHT INTO LEFT dB
100 Hz -128.5
| kHz -118.2
10 kHz -99.3
20 kHz -93.1
4. DISTORTION (@ 1 kHz)
2nd 3rd 4th
Level
-104.0 -88.0 —
-1.0 -103.3 -90.1 —_
-3.0 =102.1 ~-98.3 —
-6.0 - -83.9 —
=10 - ~78.5 -107.7
-20 -63.2 — -72.4
=30 -63.6 -85.8 —
-40 -63.1 -80.5 —
-50 -643 - —
-60 -58.9 - -
-70 -48.1 -39.6 —
-80 -31.2 -325 -35.6
-90 -16.6 -288 246
(@ 100 Hz)
0 -109.0 -87.5 -1159
-20 —-64.2 — -80.3
-40 -66.3 -83.5 -81.7
~60 -62.0 -729 ~68.7
(@6.3 kHz)
-101.2 -87.7 -
5. EMPHASIS
Frequency Recorded Level Qutput Level (L)
| kHz ~-0.37 dB -0.2
5 kHz -4.53 dB -4,
16 kHZ ~9.04 dB -8.7
6. SIGNAL TO NOISE RATIO
Without Emphasis 104 (Lin)
With Emphasis 106 (Lin)

7. FREQUENCY ACCURACY

+
(19.999 kHz) 1.0 Hz for 20 kHz test signal
8. SQUARE WAVE RESPONSE

(See attoched photos)

9. IMPULSE TEST
(See attoched photo)

DIRTY RECORD TEST

Using Philips NR4A (410-056-2)
Interruption in Information Layer
400 micrometer; Passed

500 micrometer; Passed

600 micrometer; Passed

700 micrometer; Possed

800 micrometer; Passed

900 micrometer; Passed

Block Dot ot Readout Side
300 micrometer; Passed
500 micrometer; Passed
600 micrometer; Passed
800 micrometer; Passed

BLACK STRIPE TEST (possed)

SKEW TRACKING TEST
Test Disc Skew angle 30° skew; Passed

OUTPUT IMPEDANCE
Headphone Amplifier output Impedance 31 ohms

MEASURED PERFORMANCE OF TECHNICS COMPACT DISC PLAYER

RIGHT QUTPUT
0.0

-1.0

-3.0

-6.0
-10.0
-20.0
-30.2
-40.1
-50.1
-60.0
-70.1
-80.1
-89.7

LEFT INTO RIGHT d8

-125.1
-102.1
-95.0
5th THD%
— 0.004
— 0.0034
-1029 0.0014
-84.4 0.0088
-815 0014
-70.2 0.073
— 0.07
— 0.074
— -.072
— 0.11
— 1.12
-30.6 50
-149 243
-103.3 0.0043
-104.0 0.046
— 0.049
66.1 0.10
— 0.0042

Output Level (R)
2

=43
-88

112 dB(A)
115 dB(A)

the new Japanese Standard for high-
speed wide bond-width optical cable
connections.

The design also incorporates a num-
ber of other relatively new features, in-
cluding an 18 bit, four times over sam-
pling circuit, four separate digital to
analogue, converters and a number of
other features, some of which may be
of questionable value. The first of those
is a multi-layer base, three layer top and
floating optical deck structure, which
the blurb assures us provides resistance
against ‘’sound muddying, vibrations
and resonance’. Although the player
also contains a front panel mounted
headphone socket with separate volume
control, the remote control does not in-
corporate a volume control function,
which | have found to be beneficial
when listening to music in my living
room.,

The first thing | did with the SL-P770
CD player before | actually tested it in
the labaratory was to try it out using
some nasty discs, which other CD
players, including the unit | am currently
using at home, will just not play.

The worst of these is an early release
of ‘Dire Straights-Communique’, clearly
labelled ‘“’sample not playable’”, and
which in the past no other CD player

Something New
in Specialist Audio
retailing.

Audio Technica

Amber
(raft

avector
Lambert Audio
Onix
Orpheus

5 Oxford St Proton

bondi Jundion Rega

387-2079 Richter
Thorens

Space & Time
Spﬂiahsing in Australian & Mew Zealand Audio Produds
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Technics CD player
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Frequency response of the SL-P770. Left channel is at top. Right is at bottom.

has ever successfully played. down to —80 dB, and like it or not the
The SL-P770 played it without a hicc- 18 bit revolution of the DAC certainly
up, as if the words on the front were, in  means better signal to noise, but cer-
fact, just meant to frighten away the tainly does not result in lower distortion.
"also rans”’. The second test disc | tried The signal to noise figures measured
was one with a gross eccentricity and a  without emphasis are exemplary at
knocked out centre hole, that no other 104dB unweighted and 112 dB(A),
previous CD player had ever played. whilst with emphasis they are 106 dB
This, too, was taken in its stride. unweighted and 115 dB(A) which are
hard to beat.
Impressed The frequency accuracy is precisely
To say | was impressed is probably an  —1 Hz at 20 kHz, which is quite accept-
understatement. able, and the displayed square wave
The objective testing of the SL-P770 performances are what you would ex-
revealed some fairly conventional results pect to see, with a high quality four
in that the frequency response was times over sampling digital filter provid-
+1.2 dB down at 20 kHz with one test ing symetrical ringing on both sides of
disc and +0.8 dB up with another set of the impulse response, and absolute
test discs. symmetry on the 1 kHz square wave at
Yes, there must be something wrong both 1 kHz and 100 Hz.
with the test discs! Overall, however, it ..
is clear from the differential sets of re- Subjective
sults that the overall frequency linearity Two of the discs that | utilised for my
of the CD player is close to being ruler initial auditioning of the SL-P770 with a
flat all the way from 5 Hz to 22 kHz. set of new speakers that | wished to put
The linearity is reasonably good all through their paces were new releases
the way down to —70 dB, still very good from CBS with Leonard Bernstein con-
at —80 dB and better than most other ducting the New York Philharmonic Or-
CD players | have yet seen at —90 dB.
Channel separation is exemplary being a
magnificent —128 dB between right and
left and 137 dB between left and right

MODEL NO. SL-P770
SERIAL NO. AD7L24C007

at 100 Hz. This figure is still better than | DIMENSIONS  Width 413mm
93 dB from right into left channel at Height 116mm
20 kHz. These figures are rather impres- Depth 333mm
sive and | think equal to the best | have Weight 6.5kg
seen to date. The distortion figures are R.R.P. $1199

good, but not superlative, all the way
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chestra playing Karl Neilson’s Sympho-
nies No. 3 and No. 5 (CBS MK-44708)
which, although somewhat unusual, is
nonetheless a dramatic and exciting pair
of symphonies, well suited for this spe-
cific purpose.

I was very impressed with the clean
and uncoloured clarity of sound which
the SL-P770 CD player provided. | also
played the matching disc that CBS pro-
vided which is John Tingle’s “Classical
Reflections’” (CBS 462792 2); is a pot-
pourri of selections of classical music
for the ‘Australian market’. Whilst | am
generally not always happy to play pot-
pourri selections for this purpose, for
once this disc did provide some very
suitable music with which to evaluate
the CD player, albeit in moments of less
serious listening.

The third disc was one that | had al-
ways suspected contained emphasis —
Paul McCartney’s “Give My Regards to
Broad Street” (Parlaphone
CDP7 46043 2). After | had loaded the
disc, up came the ““emphasis’’ light to
confirm my suspicions that this disc had
been ‘pre-emphasised’ to compensate
for the original quality of the analogue
recording.

The -SL-P770 is one of the most po-
tent and cost effective CD players that
a semi-professional musician would wish
to buy. My only criticism is that it does-
n’t have a remote volume control. When
it does, it will be extremely hard to get
any CD player to better its functionality
and performance!




Belore you
itsbest to get

Never before in the history of high
fidelity sound has a range of hi-fi
equipment received such rave reviews
from the world’s experts.

NAD, standing for New Acoustic
Dimension, is a European company
which set the entire hi-fi world on its ear
by providing the previously unheard of.
Superlative quality sound at a ridiculously
low price.

We're not just talking about superior
sound performance to competitors in
NAD?’s price bracket, we're talking about
superior performance to competitors at
any price.

As you can imagine, this really put
the woofers amongst the tweeters.

Just how much it did, you can judge
from the following:

“Nothing gives us more enjoyment than
that rare event of finding a product to
rave over and the cheaper the product the
bigger the thrill. So when something
(like this NAD) comes along that is both
ridiculously cheap and ridiculously good,
we tend to get rather ridiculous”

HI FI ANSWERS—(ULK.)
“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—(ULS.A.)

“All in all, this new NAD compact disc
player is an obvious sonic winner. As a
further bonus, its front panel controls are
a pleasure to use, in contrast to (others,
which are) baulky, frustrating and touch
sensitive?
I.A.R. HOTLINE-(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-(ULS.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-ir
afew 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 Pm 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{(UK.)
“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—(ULK.)

“In the case of the NAD 3020, were
dealing with an inexpensive, modest
integrated amplifier. Don't let that fool
you. It is capable of real-world
performance far in excess of what its
specifications indicate and cannot be
judged by the same standards as other
equipment in its price or power class.
Quite simply, it’s one of the best buys in
audio?
STEREOHI FI EQUIPMENT—(U1.S.A.)

Now you've read what the hi-fi
critics had to say. (Although you couldn't
say they found much to criticise.)

However, if you can hardly believe
your eyes at what you've just read, you
are cordially invited to visit the specialist
NAD dealer near you or phone (02)597 11
for further information.

We're confident you won't have any
trouble believing your ears.

NAD

“Ridiculously good.
Ridiculously cheap?”
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Ken Ishiwata

In this article, Pat Hayes
takes an in-depth look at
the man behind the

Marantz drawing board.

PROFILE OF A

en Ishiwata is not your run-of-the-
m mill hi-fi tradesperson. This Japa-

nese audio wizard has made his
name in Europe where he has lived for
20 years. The equipment he has been
responsible for has a distinctly European
flavour about it; he is into high-current
“musicality”’ rather than technology for
technology’s sake.

As product manager and chief de-
signer for Marantz International, he is
based in Eindhoven in The Netherlands
and the new range of audiophile Ma-
rantz equipment now being released
around the world bears his distinctive
no frills but real music’’ mark.

On a recent visit to Australia, Ken
Ishiwata met dealers and hi-fi enthusi-
asts to explain his philosophy, and to
get their blessing for his new products.

A small man in a dark suit with his
own unique version of the English lan-
guage, Ishiwata’s self-effacing manner
changes when he stands up and ex-
plains about the passion a designer
needs.

He is not afraid to speak of his ap-
preciation of other hi-fi products which
he thinks are also “musical”. In particu-
lar, he likes Apogee speakers and the
Krell amplifier.

“They are quite notable products. Re-
spectable products. But when you look
at, behind or inside — there is a lot of
passion behind it. Designer passions.”’

Then, speaking of his own new top-
end pair, the PM 95 amplifier and the
CD 12 compact disc player, he states:
“There is a lot of passion about our one
as well. And we will keep, continue,
doing this kind of work to improve musi-
cality just for the sake of music not for
just the sake of economics.”

Music comes first
Although he is not averse to using the
latest scientific advances in his designs
(he has been quick to adopt optical
connections in amplifiers and CD
players) Ken [shiwata is adamant that
the music must come first.

"We are not using new technology for

DESIGNER

Marantz auvdio wizard seeks
product blessing
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the sake of new technology. Nowadays
when you talk of new technology in
digital conversion you talk of 18 bit or
20 bit or some of them have come up
with 22 bit; four times oversampling or
eight times — some of them say 16
times. So, you know, all those numbers
are supposed to perform better, but in
reality it is not that simple.

Music you can‘t judge by numbers.”

Ken Ishiwata says that his work on
esoteric hi-fi gear that costs an arm and
a leg is not all for the well-heeled audio
buff. “Of course, if you work on this
type of product you know a lot of
things.”

As an example, Ishiwata recalled that
last year, when Marantz released its
classy PM94 amplifier, some people
commented on the way separate heat
sinks had been used for both right and
left channel output transistors.

A power transistor needs to be bolted
to a hefty piece of metal so that the
heat it generates pumping music into a
loud speaker can be dissipated. As a re-
sult, the operating temperature can be
kept in the appropriate range. The
PM9%4 uses separate heat sinks for each
channel’s output transistors. Ishiwata
explained: “When there is high current
demand the current is going through the
power transistors. As a result the power
transistors vibrate. This vibration, of
course, is also travelling through the
heat sink.

“Then, if the left channel and the
right channel heat sinks are in one unit
a kick drum recorded through the left
channel will vibrate the other channel.
So, dynamic microphonic distortion will
occur.

“Those are the kinds of things that
we have learned as a result of our work
on this amplifier.

Ishiwata says that this work is not en-
tirely to benefit the top-of-the line prod-
ucts.

“You learn a lot of things. If those
technologies are affordable you can im-
plement down the line, through the total
range of amplifiers. Now, when you
open all of our range of amplifiers, you
will see independent heat sinks.

“This is just one example of our ap-
proach to the program we have learnt
from the PM%94 amplifier.”’

Pat Hayes is a journalist specialising in
hi-fi audio at The Age newspaper, Mel-
bourne.
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SAVE OVER 25% ON THE
IF YOU O
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THE COMPLETE SAILING HANDBOOK A beautiful 340 page hardcover book. filled with everything you need to know about sailing Magnificently illustrated with more than 1000 diagrams and
photographs $2905 $21.95 (CACOM24) SAILING YEAR 1987-1988 An excellent. informative review of the year's sailing racing Plenty of bnight action pictures bring the text alive to capture the
interest of the expert and spectator alike 256 pages beautifully presented in a hard cover $29-95 $21.95 (CASAlI) PACIFIC SAIL The vast Pacific Ocean has been sailed by ships from the west for
many centuries All these vessels realistically depicted in superb paintings in this 192 page hardcover book $3995 $29.95 (CAPACI) THE SMITHSONIAN BOOK OF FLIGHT "I can't answer except
to assure you that it will be spectacular” (Orville Wright. commenting on the future of aviation] We think you will find this beautiful 288 page history of flight book the same $59-95 $44.95
(TWSMI) OUTBACK PUBS OF AUSTRALIA Over 50 beauttfully reproduced prints of Rex Newell's paintings Featuring outback pubs in Australia and the tales connected to them $2695 $19.95
(CAOUTI) EXPLORE TROPICAL QUEENSLAND From the Great Barrier Reef to its vast outback plains. tropical Queensland s full of amazing and colourful contrasts beautifully presented in this
160 page book $2995 $21.95 (CAEXP2) DINKUM AUSSIE PICTURE BOOK Contains over 100 superb photographs which show Australia at its best Everything from rolling wheat fields to the
Sydney Opera House ST#95 $10.95 (CADIN8) EXPLORE AUSTRALIA'S GREAT INLAND 160 pages of suggested outback trips. beautifully depicted in full colour photography Ideal for ideas before
you get down to the real planning $2995 $21.95 (CAEXP1) THE ENCYCLOPEDIA OF AIRCRAFT This meticulously researched encylopedia presents an unnvalled record of over 500 military and ‘
civilian aircraft in Australia and New Zealand today Each entry accompanied by a photograph 53995 $29.95 (CAILLIO0) THE AUSTRALIAN ADVENTURE Thrs superb 528 page book reflects the best
of Australia’s travel and adventure destinations Beautifully presented with glonous colour photography It would be a valued asset to any library $#995 $36.95 (CA AUS61) PRESENTING
AUSTRALIA A land of harsh beauty magically captured in over 400 photographs and engraving For all Australians and visitors. this book brilliantly reveals the charm and appeal of Austrahia. past
and present $2623 $19.95 (CA PREI) DINKUM AUSSIE ODDITIES A light hearted look at the weird and wonderful things. mostly man made. but some natural. which makes Australia unique 5898
$6.70 (CA DIN3} DINKUM AUSSIE BICENTENARY Bob Ryan looks at the lighter side of the first fleet and early settlement He explores the bungles and bickering. the beer and the beauties. the :
frolics and fun $8493 $6.70 (CA DINS) DRUNK. INSANE OR AUSTRALIAN Here 1t 1s an Australian publishing first The first detailed. factual account of the funniest and most bizarre events in
recent Australian history $895 $6.70 (CA DRU1} THE OUTDOOR TRAVELLER'S GUIDE TO AUSTRALIA This 1s the premier guide to exploring and enjoying the landscape wildlife. and vegetation of '
Australia Superbly presented with 242 colour photographs and 15 full colour maps created espectally for this book $29-95 $21.95 (WC 0000000) ACES HIGH Fast Jet fighter. transport and trainers.
all the way from the target tug to top gun itself. modern military air power captured in its element by some of the world's finest aviation photographers $29-95 $21.95 (CA ACE2) MODERN
FIGHTING AIRCRAFT SERIES Each of these fantastic books has more than 100 full colour phatographs on some of the most well known and sophisticated military aircraft Complete with profiles. (
cutaway and dozens of explanatory diagrams The series includes the Harrier. F A-18 Hornet. F-111. AH-1 Cobra Attack Hehicopter. F-16. F-14 Tomcat. F-4 Phantom 11, B-18. A-10 Thunderbolt 11
and the F-15 Fagle $1995 $14.95 each (CA FAC) MIDDLE AGE RAGE ... AND OTHER MALE INDIGNITIES At last. an honest hilarious guide to that mysterious and terrifying phenomenon Male ‘
Middie Age $9-95 $7.45 (CA MIDI) FOOD CHEMICAL SENSITIVITY This book deals with the variety of additives that have been introduced to help food stay fresher longer. maintain it's colour. look
appealing longer, etc Many of them can do immeasurable damage to the body Here ts what you can do about them $1295 $9.70 (WC 063120836] THE DINKUM AUSSIE DICTIONARY A list and
definitions of all those words and phrases that only an Australian can understand (  and some even Australians don't know'} $8:95 $6.70 (CADIN1) (
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SE MAGNIFICENT BOOKS
RDER NOW!

TO ORDER

Simply fill in the coupon remembering
to include the code numbers and S5
postage and handling. If the coupon is
missing write down the names, code
numbers and prices of the books you
require. Include your name, address,

telephone number, plus cheque, money
order or credit card details (card type.
card number, expiry date and signa-
ture) and send it all to Federal Pub-
lishing book offer, Freepost No 4, PO
Box 227, Waterloo, NSW 2017. No
stamp required And don't forget to
sign all orders.

PLUS..WIN THIS $950 COLLECTOR'S ITEM

Orders of books from these pages received before 31st January, 1989 will go into
the draw to win this magnificent book. Only 350 copies of this book have been
produced. They are numbered and signed and bound in Australian leather and
buckram. "The Royal Australian Navy the First Seventy-Five Years” is now in
the library of Her Majesty the Queen.

Note: The book can also be ordered for $950 (CA ROY7)

e
See pages 18 & 19 for your free reply paid envelope & order form.
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PERREAUX

BY.
PERREAUX

UNIT 10, 21-29 CHESTER STREET, CAMPERDOWN, SYDNEY, NSW. TELEPHONE: (02) 519 3977
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DAT’s THE BEGINNING

First digital audio tape player appears

The birth of the consumer usable DAT
player has proven to be a difficult one.

Mary
the end of the tunnel .

While the general consumer is
still denied the opportunity to

buy a digital audio tape
player, several  products
aimed at the professional

market are available in Aus-
tralia. The DA-50 is the latest
and lightest one from Tas-
cam, the professional division
of TEAC.

Because of the delays in
getting to market in Austra-
lia, Europe and America, the
commercial viability of DAT
has been called into question.
But with the continued ab-
sence of recordable compact
discs there is a need for a re-
cordable digital audio medi-
um. If the DAT player didn't
already exist it would need to
be invented.

The DAT player has the
ability to make copies ad in-
finitum with no deterioration

Rennie sees just a glimmer of light at

in sound quality. So the col-
lective purveyors of recorded
music have ganged up on the
DAT player. Such organisa-
tions, among them the
Recording Industry Associa-
tion of America, have threat-

ened to file suit if DAT
players reach their shining
shores.

With American law placing
the responsibility on the
manufacturer of a product
capable of being used illegal-
ly, the manufacturers of DAT
have shown compliance and
held off from selling DAT to
the public everywhere but in
Japan.

Sullied

Even those players available
in Japon (and soon in Austra-
lia) are sullied by these cir-
cumstances. You can’t record

digitally from a CD player
with these consumer players.
The new Tascam DA-50 con-
forms to this practice. It of-
fers three sampling frequen-
ciess a 48kHz  play/
record, 44.1 kHz play and
32 kHz play/record. The last
of these frequencies, 32 kHz,
is there for future digital
satellite  broadcasts.  The
48 kHz frequency allows you
to record in andlogue or to
create your own digital tape
— with the appropriate
recording instruments (digital
mics, etc). The 441 kHz
sampling frequency (the same
one used for CD technology)
will play prerecorded digital
audio tapes.

Both DATs and CDs are re-
corded with the 44,1 kHz
sampling so that there is no
need to vary the master
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recording for the different
media.

The DA-50 also incorpo-
rates the TEAC ZD Circuit
(See Sound Insights April ‘88)
to improve analogue-to-digital
conversion and vice versa.
The D/A stage is 2-times
oversampled, the A/D stage
is 1/2-times decimated. It has
a mains driven remote control
unit.

Frequency response s
claimed to be 1 to 22kHz
(+0.5dB) at sampling fre-
quency of 48 kHz. Other ad-
vantages of DAT are com-
plete lack of background
noise, absence of wow and
flutter and quick, but not in-
stant, fast forward and re-
verse. Other features which
one associates with a CD
player, not a conventional
tape player, including renum-
ber, blank search, intro scan
are here. The DA-50 is
$3995.

Sony and Akai also have
DAT players available in
Australia for professional ap-
plications. Consumer model
DAT players are supposed to
be being released onto the
Australian market early this

year.




Pro 9 I ems ? Sound industry news
awnthaeosr  \VIDEQ CAMERA INNOVATIONS

e’}eggr%.o pagrte Miniscule, underwater and nocturnal
aned acC)CIQCS'LS)gI‘igS There have been some innovations on the
Cata/ogue video camera scene. Here are three samples

worth a second glance.

ARISTRA
8883 Catalogue

Laaadl IV
M7 N ARNDN

At last...
a TRADE
catalogue for

the consumer
ARISTA ... Your one-stop
problem solver.

...Audio Plugs and Sockets...
...Speaker Accessories...
.. Turntable Belts...
...High Quality Monitor PC Cables...
...Shielded Audio and Speaker Cables...
-..Power Supplies for Audio Equipment...
...Complete Range of Replacement
and Hi Fi Component Speakers...
...Audio Crossovers and Attenuators...
...Speaker Selector Switching Units...
...Bookshelf and Mini Speaker Systems...

...Harmony Speaker Systems... Tiny
...Audio Leads and Plug Adaptors.. The Panasonic WV-CD1 Co- in auto-tracing white balance
...Replacement Styli and Carbo Tips.. lour Micro-Camera weighs (ATW) circuit. White-balance
..Earphones and Headphones... only 20g, measures only and R and B colour can be
..CD Player to Amplifier <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>