$2.50* NZ $2.95

s ,
| hl‘d.u_n_'_;l A

l" -y f
¢ (o) [ < -
L L p 14 '.~. 7 ‘V- r \ “.l :1 -

‘-o ...-a

mc oosmg '& usqlg

Robots &
the future

of work
Build:

Paging amp
system

25 watt UHF
booster amp

New Commodore Column!




T'S BEEN WORTH
WAITING FOR.

L R e L

Pioneers extraordinary second generation Compact Disc Player is here.

Time flies. Only 18 months ago,
the hi-fi world was stunned by Pioneer’s
Compact Audio Disc player. Its laser and
digital technologies introduced near-
perfect stereo sound reproduction.
“How will they top that?”, they asked.

With the extraordinary new PD-70,
Pioneer’s second generation Compact
Disc player.

We started by making the compact
disc player more compact. The PD-70
loads horizontally (not to mention auto-
matically), making system mounting
much more practical.

The PD-70 is also an incredibly
stable compact disc player. Comprehen-
sive internal damping and robust
construction means the PD-70 won't
“skate” during operation.

The PD-70 is more intelligent too.
Its memory can be programmed to
repeat tracks up to 10 times and that
programme can be interrupted or
amended at any time.

The PD-70’s 16-‘bit” Digital Binary
Display is the most sensitive and
versatile metering system yet devised.

It breaks signal values down into 6dB
increments - and switches to a ‘peak
metering” mode at the touch of a button.

And, because all of the displayed
information is both sourced and
expressed digitally, the PD-70 can claim
to have the most accurate metering
display system available.

The PD-70s specifications speak for
themselves: Dynamic range has been
improved to 95dB. Signal-to-noise ratio
has been improved to 95dB. TH.D. is
down to 0.004%, 1k Hz.

Compact Disc has taken the next
step. Pioneers new PD-70 gives you music
that is virtually distortion free, and laser
technology means that your music need
never deteriorate.

Pioneer’s PD-70 means simply better
stereo sound; a step closer to musical
perfection.

In our opinion, that’s always worth
waiting for.

O PIONEER

Leads the world in Sound and Vision.

PIO 0364



HEN GOVERNMENTS proceed with
Whasty or ill-advised decisions, the com-

munity pays in many ways for many
years. The 1950s Huxley Committee’s decisions
on television channel allocations is a case in
point. We’re still paying, some twenty years
later, for the reshuffle in channels that took
place in the early 1960s to correct problems
that arose with the initial channel frequency
recommendations.

Allocating TV channels in the ‘international’
FM broadcast band has been the main conten-
tion since day one. The Minister for Communi-
cations, Mr Michael Duffy, recently announced
that channels 3, 4 and 5 are to receive new
frequency allocations, clearing ‘Band II’ for the expansion of FM broadcastmg
services. Main stations required to move from Ch. 3, 4 or 5 are to be allocated
alternative VHF channels, or where this is not possible, they would move to UHF
(as would some translators).

The Government has also agreed to the eventual transfer of Ch SA stations to
other channels. This allocation has long been a thorn in the side of non-broadcast
services such as defence, weather and scientific satellites and radio amateurs. To
move SA involves moving distance measuring equipment (DME) to the internation-
ally used UHF band, creating room for two new VHF TV channels — 9A and 12.
A Task Force is to be set up within the Department of Communications to oversee
the moves. A timetable for all the clearances and transfers is to be announced later
this year.

What was it the Pope said to Michaelangelo as he laboured long over the Sistine

Chapel decorations? “When will you make an end?”

A CHANGE OF FACE

From next month, our cover will look distinctly (and, we hope, distinctively) differ-
ent. Turn to page 13 this issue for a preview.
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days 1o Thursdays. The technical inquiry number is (02)
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nied by a stamped, seif-addressed envelope. There is no
charge. We can only answer queries relating to projects
and articles as published. We cannot advise on modifica-
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some time to answer.

COPYRIGHT: The contents ot Electronics Today Inter-
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Australia’s Advanced Technology Telescope

Cover. Photograph courtesy Mount Stromlo and
Siding Spring Observatory. Design by Ali White.
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Studying a degree course doesn't automatically
lead to professional employment. Except with the
Royal Australian Air Force. You can undertake a
Science degree while securing a future. If you hdve
matriculated or are currently undertaking your
matriculation, are an Australian citizen or eligible
to apply for Australian citizenship, are under 20
on the Ist February of your intended year of entry
and are able to meet our selection requirements
you will be offered a career that will lead you to
becoming an Officer and a Pilot. Studying at the
RAAF Academy as well as the new Australian
Defence Force Academy.

With the military training that will stand you
apart from other students.

And you will receive excellent pay while you study.
So don't be left wondering what to do with your
degree. Join Australia’s Air Force and get your

career offto a flying start.

Are you good



degree end up in the air?
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I—Study for a degree and become a Pilot in the Air Force. —I

Applications are now open, clip this coupon and mail it to:
Air Force Careers Officer

G.RO.BoxXYZ

in your State capital or your nearest Recruiting Centre.

Name_____ e A e s o

Addressits . = WESESsUES L .. S U S
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It's AVTEK's Birthday

The Multi MOdem D O v e v e | Thermistor

. & wa Standards 103 & 202
The Finest Modem in its Class Data Rates: 200, 00 and 20058 | Beargain
Now you can afford a modem Australia to suit both the gi'.f..m‘.'{d 33,;22% E%'g""cm’" Philips type 56R 2232-660-31009. J
with all the features. By using the Australian and International Computer CCITT V.24 (RS232C) Refer Philips catalogue for specs.
justreleased LSI ‘'World Modem®  standards. Working at both 300 Interface Thousands of uses. Going at a
chip we are able to offer the and 1200 baud, it provides all the Power 240VAC3W glveaway price.
performance you would normally  currently available protocols, 2""' Pl:"""lM“de switch (’250’“2}‘]’“ $ 3 00
only get with modems costing 3-4  whether you wish to ORtED) rotaryls Connect Swi l for 25

e (3 position toggle), Tests |

times the price. The Avtek communicate down the road or Switch (3 posit:
Multimodem is designed in across the world. d oS‘ ,;;:lce)_( POSTIOD | Robohcs Stoc
3 —— Po “ a““‘ Front Panel Connect LED, Data_ | ackm h
“ ee th o YI Indications Carrier Detect,Received I Motor B YY“

[} m aleu \e\e ‘0 Data, Request to send, i
trot i e use a0 ’\‘?\3\:\‘ (gt ‘“h d and \hls Clear to send. Transmit Perfect to drive your automated ma
" udes prepu” Data, Ring Detect, Test | helper around. C

]] Buﬂt (In switch off normal, Nominally 24 volt, but runs

POWER. perfectly on 12VDC. These motors
_ | put out incredibie torque - try and

'I.le ed stall onel!

St bled and \es W Output speed at 12V no load approx 100m
assem u I

The fully be tegally P\ ) you W Stalled current approx 200mA

T
yersion Ca:gncke‘ 10 l’epe: compete [ OIL Regulators  Size overall 55mm long by 35mm wide

phon L eo™e® Fiinto vE * Shaft length 20mm
o dard phoRe hardwired I 7805, 12, 15 positive # Shaft diameter 4mm
with 30‘;:“"_ goo voltage mgu]ators Tv'vhese sup]e]rb n:gtors atre madeiby tC.imon
the ™ : e are selling them at approximately
532 Normally $1.20, this | 30% of the normal price.

| month:

| s@99
Custo™ | only75¢ °9%° each 7€
\ease enQ“\"e,'c:;;m‘ unit [ 7905, 12, 15 negative { $3 l oo
og\\;\:b\\)y build YOU & o nts for d“ voltage regulators [
d probet et e e vou woU's 1 Normally $1.50, this for 4.=
= o of the P h: @
on mont 0

xpect 10 9% only85¢

2're Slicing

Line Male  4.95 48 Huge saving o

‘ Neutrik

right angle {] =
COnnectors - Line Female 4.95 TOS Heatsinks.
right angle | Others are selling these black
the Best 1 | anodized aluminium heatsinks for . :
4 pin i 95¢ each! Look at our tiny price: I '_l'h(laeu(aj smtxjper:s'ef'\l{lhcapacnors I\
; include bracket. They
fOI.’ LeSS E:s Fr\"::rlgle ggg | $ l .50 normally sell for over so¢ =
Replacing the standard ‘Cannon’ Chassié Ma|e3:50 ‘ for 1 0!! $2.00 each. GGCh,

connectors. Neutrik connectors offer .

a higher standard of performance Chassis 3.50 B t P‘I‘i 266 l '3 USARTS onl
together with a number of Female €S ces '] f Y
revolutionary features, making them : | l c u gomg ora song $ l 49!
right choice where you need the S pin Y on Ge eus Worth over $25.00 each. Look at

ultimate in reliability and ease of Line Male 6.50 We've bought a large shipment of our incredible price.

use Line Female 7.50 2 US made Technacell brand Gell o e

A revolutionary collet type-cable Chassis Male 5.50 ®°® | Cells. These maintenance free  emmmae ﬁlam =
grip provides a reliable grip on both Chassis 5.50 rechargeable batteries are ideal for Terteu a
thick and thin cables and a touch Female cyclic and standby use. They may Spade terminals.

Ioilk di‘l’l';e allows yo: to qr‘:lt“l:l":dy 6 pin be placed in any position. Size 140(H) x 110 x 66mm \
and easily remove and insert the

cables. Construction is to the highest | Line Male 8.95 6Vl4 AH g normally $22:98"
standard - made in Switzerland!! Line Female 10.95 —_—— 52 65

Prices: y Chassis Male 7.50 Available in quick-disconnect OI‘\lY o

3 pin 1-9 Chassis 7.50 spade terminals or sgrmg §

Line Male  3.50 Female

Line Male .50 4| Female ‘ ivehacgs cocoam GOA (spass - 12V/4.0AH

: terminaltype). Spade t Is. Weight 4.061bs.
Chass!s Male 3.20 Line Male  6.50 The spring terminal model has a hf:x.fnﬁ;"g.':c;m:?m L
Chassis 3.50 Line Female 6.50 built in circuit breaker to protect "w - Tenmnals may be used as solder
Female ! Chassis Male6.50 against short circuit. -

Chassis Male 2.50 . Chassis 6.50 Size: 108{H) x 67 x 67mm L Wectwacet '5'28 96{H) x 130 x 87mm
on okl 5| Female ‘,‘\ 0/ Normally $37:85 | 7 ( Normally $25.65
assls 2. ©~ o
Female non Y 0 $ 15 e $ 35
(o d\‘c‘\ ‘only*16 only*®23

king \0\‘9 D




D Connectors

day Savings

Our prices on top quality D
connectors are the lowest
around but for our birthday
special we have reduced them
a further 20%. Work out the
price from the list below then
deduct 20%. For this month
only!!!

‘D’ Connectors Solder Type

19 10up
DESS Male 9 pin 2.50 2.20
DE9S Female 9 pin 2.95 2.70
DE9 Backshell 1 piece 2.00 1.80
DE9 Backshel! 2 piece 2.95 2.50 |
DA15P Male 15 pin 2.95 2.50
DA15S Female 15 pin 3.50 3.00
DA15 Backshell 1 piece  2.00 1.80
DA15 Backshell 2 piece  2.95 2.50
DB25P Male 25 way 4.50 3.95
DB25S Female 25 way 4.95 4.30
DB25 Backshell 1 piece  2.00 1.80
DB25 Backshell 2 plece  2.95 2.50

107 7=,

0 pRrRICES,

|
‘D’ Connectors PC Mount
19 10up
Male 9 pin PCB Mnt 3.25 3.10
Female 9 pin PCB Mnt 3.95 .75
Male 15 pin PCB Mnt 3.95 3.75
Female 15 pin PCBMnt  4.95 4.80

4.50
5.50

Male 25 pin PCB Mnt
Female 25 pin PCB Mnt

TS SRR oS
Getin for Yo

Book Bargains

Motorola M6800
Programming Refer-
ence Manual

Includes description of M6800 Program
visible registers, Interrupts and Stack
operations. Address Modes, Instruction
set, Commands for EXbug. MIKbug.
MINIbug 11, MINIbug I1I. Also has
descriptions of MPU, ROM, RAM, PIA
and ACIA. Normally selling for $9.95

only $3.95
) & d Motorola Linear
. Interfacing Manual

| |
e
'.5\ -\ (lr . Inludes full technical details of the huge
A S range of Linear ICs including: Memory
X {n, o Microprocessor Support, Driver

P | Receivers, Communication Interface.

i § ¢ Voltage Comparators, Data Conversion
\ Voltage References. Cross referenced
with package Information and
applications notes. A must for every
professional or hobbyist
Normally selling for $11.95. ThiS month

only $4.95

A collection of articles from ‘Computer
Decisions’ covering the use of the small
computer for business. Cuts through the
advertising hype to enable the business
man to make the right decisions
Normally 514.95

now only $4.95

Sale!!

[ IDC Connectors | Card Edge Connectors
- Massive Birth- | Biggest Range,

Best Prices!!

Avtek have really cornered the market on
these connectors. 1DC {Insulation
Displacement Connectors) are the best,
quickest and most reliable way to
connect electronic equipment. We have a
huge range of 1DC connectors and
matching cable, all ready for immedlale
deliverylt!

IDC Connectors
P.C. Mount Heatliers
-9

10up
10 pin Straight Header 8175 3.50
18 pin Straight Header 4.75 4.50
20 pin Straight Header 5.50 5.00
26 pin Straight Header 8.75 8.00
34 pin Straight Header 7.7% 7.00
40 pin Straight Header 8.75 8.00
50 pin Straight Header 9.75 9.00
1-9 10up
10 pin Right Angle Header 3.75 3.50
18 pin Right Angle Header 4.75 4.50
20 pin Right Angle Header 5.50 5.00
26 pin Right Angle Header 6.75 8.00
34 pin Right Angle Header 7.75 7.00
40 pin Right Angle Header 8.75 8.00
50 pin Right Angle Header 9.75 9.00
Wire Wrap Headers
1-9 10up
34 Pin Right Angle 7.95 7.00
50 Pin Right Angle 12.95 11.95

(f-ﬂﬁ ":‘!;ﬂ\*f' .

4%

A\

\
A\

A GRANMMING
FHOG ’.‘é" MANUAL

PASCAL with Style
Programmers can write programs that ¢
work first time." This is the theme of this
valuable text. Samples of programs used
to iflustrate the point

Normally selling for $14.95

only $4.95
BASIC with Style

Intended for BASIC programers who
want to write carefully constructed.
readable programmes. Rules for writing
more accurate, error free programs. An
excellent guide to program design and
efficiency. Normnrly selling for 14.9%

only $4.95

Using Microcomputers
in Business

Written by u consultant to owners of
small businesses this book is essential
reading for any purchaser of

microcomputer systems or software
Normally $14.95

now only $4.95

1-9 10up
10 pin Card Edge  7.95 700 Bl
Connector 4
18 pin Card Edge 8.50 7.95
Connector =
20 pin Card Edge 8,50 7.95 i
Connector
28 pin Card Edge 8.95 8.50 <
Connector .
34 pln Card Edge  7.95 7.50
| Connector
40 pin Card Edge 11.50 11.00
Connector 3
50 pin Cerd Edge 1200 11.50 = ¢
Connector
Female Socket Transition
Connectors IDC Type
19 10up |
10 pin socket 4.50 4.00 |
14 pin socket 5.00 4.50
186 pin socket 5.25 4.50 |
20 pin socket 5.50 5.00 ]
24 pin socket 8.00 5.50 |
| 26 pin socket  8.50 8.00
34 pin socket 7.50 7.00
36 pin socket  7.95 7.50
40 pin socket  8.50  7.95
50 pin socket 9.95 8.75
| IDC DIP Plugs <
1.9 10up in
8 pinplug 2.95 2.50
14 pin plug 1.95 1.50
16 pin plug 2.25 2.00
18 pin plug 3.95 3.20
20 pin plug 3.95 3.20
22 pinplug 3.95  3.20 ‘-
24 pin plug 3.95 3.20 4
40 pin plug 8.50 5.95

| The Electro-optical
| Components Data

The Texas Instruments data book covers
photodiodes. avalanche photodiodes. low
noise amplifiers. photodetector modules
infrared emitting and transmitting diodes.
Includes devices designed for fibre-optics
waveguide coupling. Normally $5.95

This month only: s 1 .95 l

Connectors
19 10up
24 pin Male 14.95 14.00
24 pin Female 14.95  14.00
36 pin Male 15.95  15.00
38 pin Female 15.95 15.00
50 pin Male 17.95  17.00
50 pin Female 17.95 17.00
‘DY Connectors IDC Type
19 10up
9 pin Male 8.50 8.00
8 pin Female 8.95 8.50
15 pin Male 9.95 9.00
15 pin Female  10.95  10.00
25 pin Male 11.95 11.C0
25 pin Female 12,95 12.00
37 pin Male 15.95 15.00
37 pin Female  18.95 18.00
50 pin Male 2095 19.9%
50 pin Female 2295 21.95
Grey Colour
Price per metre 16 way $2.20
10 way $1.25 25 way $3.95
16 way $1.75 34 way $4.95
26 way $2.50 =
3away  s345 Twisted Type
. 50 way s5.25 (Low Noise)
60 way $6.25
. 26 way $5.95

IDC Centronics

g
C L
),

Save 40% on:
1793 Disk ‘
Controller IC ¢

We have limited stock of 1793 disk
controllers at huge savings. These
normally sell for $45.00. For this month

" only $25.00

\

Postage and Packing

Dear Westies: We regret to
Inform customers that we have
closed our Enfield branch due to
lack of interest!!

VTEK

(ELECTRONICS) Pty Ltd

119 York Street, Sydney 2000

Phone (02) 267 8777
Mail Orders to: P.O. Box Q302 Queen
Victoria Building, Sydney 2000

Divide the value of your order by 20(5%]) to get post and packing
value and then add $2.00 - it's that simple. All bankcard orders can
only be sent to a normal address (not a P.O. Box). All Bankcard
orders will be sent by registered post {add $3 to P&P charges)




Australian academic wins
Royal Society medal

-

Professor Ward receives his award. The Hughes medal was presented to Prof. Ward (left) by the British
Consul-General in Sydney, Mr M. S. Berthoud.

he 1983 Hughes Medal of the Royal Society has been
awarded to Professor John C. Ward of Macquarie Univer-

sity. The honour is regarded as second only to the Nobel Prize.

Japanese satellite in trouble

Technical failures discovered
in what would have been
Japan’s first operating broadcast
satellite have cast a shadow on
Japan’s ambitious plans for
satellite development for infor-
mation networks.

Satellite  operators  have
detected a malfunction in a
transponder on the Yuri Ila
broadcast satellite, launched by
the National Space Develop-
ment Agency (NASDA) in
January.

It was the second of three
transponders to fail, following
another breakdown on March
23. The cause of the problems
hasn’t been established. The
satellite was assembled and
launched by NASDA, using
transponders that came in a
sealed ‘black box’ from General
Electric Corp. of the US. The
transponders use special tubes
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manufactured by the French
company Thomson-CSF.

Toshiba Corp. was the main
Japanese contractor for the
satellite, which included 70 per
cent foreign-made and 30 per
cent domestic-made parts. Offi-
cials of both the government-
owned Japan broadcasting
corporation and NASDA main-
tain that the malfunctions aren’t
permanent breakdowns and
there’s still hope for repairs.

However, the local media
reported Tuesday that repair to
the devices would be difficult
and the problems could affect
scheduled experiments on high-
grade image broadcasting and
advanced facsimile broadcasting
that were to use the Yuri Ila.

In addition, the failure of the
Yuri Ila may affect plans to
develop communications satel-
lites domestically.

The Royal Society was
founded in the Middle Ages to
advance the physical sciences.
All the most famous Brtish
scientists have been members,
including  Newton,  Boyle,
Compton and Ryle. The voyages
of discovery that finally uncov-
ered Australia were undertaken
at the instigation of the society.

Professor Ward is only the

third Australian (after Sir Mark
Oliphant and John Pawsey) to
receive the Hughes Medal. It
was awarded for his ‘dis-
tinguished and influential cont-
ributions to Field Theory,
particularly to quantum electro-
dynamics and the Salem-Ward
theory of weak interaction’.

The work ranks in importance
with Maxwell’s theory of electro-
magnetism and the quantum
theory due to Einstein, Bohr,
Heisenberg and others in
explaining the fundamental
properties of matter.

Established by the Royal Soci-
ety in 1902, the Hughes Medal is
awarded annually for original
discovery in the physical
sciences, particularly electricity
and magnetism, or their
applications.

Professor Ward was born in
1924. He has worked at Prince-
ton and John Hopkins Universi-
ties in the US. Since 1966 he has
been Professor of Physics at
Macquarie University.

He has contributed much to
physics, including work on parti-
cle theory, statistical mechanics,
solid state physics and biology.

He was elected to the Royal
Society in 1965 and has received
recognition by the Institute of
Physics and the American Physi-
cal Society.

Previous recipients of the
Hughes Medal include A.H.
Compton, Enrico Fermi, Max
Born, Sir Harnie Massey, Vis-
count Cherwell, Freeman Dyson
and Sir Martin Ryle. Many
recipients have also become
Nobel Laureates.

How-to videos

ducational Video Produc-
tions of Melbourne has pro-
duced and are distributing a
series of educational videos
covering electronic techniques.
The videos were designed
with the assistance of TAFE and
leading Australian electronic
companies to meet the need for
step-by-step instructional pro-
grams. They show in simple
terms the procedure of taking a
circuit idea from a schematic
through to the finished stage, in-
cluding the crucial process of
soldering.
There were created with the

| recently introduced TAFE
‘basic electronics certificate’ in
mind.

The tapes vary in running time
but the average is 22 minutes
long. Professional studio facili-
ties, presenters, directors and
writers were involved through-
out to achieve professional

| broadcast quality material.

The tapes are $39.95 each (tax
exempt) or $43.53 each gtax
inclusive). For further inform-
ation contact Educational Video
Productions, 57 Burwood Rd,
Hawthorn Vie 3122. (03)819-
4983.



Space antenna

Pan of a huge, orbiting space
antenna that could usher in
the age of worldwide communi-
cation using simple hand-held
radios has been built by engi-
neers in California.

The full antenna, when
deployed in space, would be so
powerful that it could pick up
weak signals from Earth and
rebroadcast them at much
higher amplification to other
parts of the globe. Small bat-
tery-powered transmitters and
receivers are all that people
would need. It may even be pos-
sible to communicate with
radios small enough to be

strapped onto someone’s wrist.

So far engineers have built
four ‘ribs’ of an antenna that
could be wound inside a central
drum, carried into orbit by the
space shuttle, and then unfurled
in space.

The system would be part of a
55 metre diameter antenna.
Forty eight ribs, made of graph-
ite epoxy and weighing about 9
kg each, would be needed to
support a gossamer thin web of
gold-plated molybdenum wire
which would act as the reflecting
surface. Gold is applied to the
molybdenum yarn in a layer
only about a dozen atoms thick.

Hi-Tech expo

The Department of Trade is
seeking advanced tech-
nology firms to participate in an
exhibition in the UK in
November ’84.

The International Exposition
for Technology Transfer is being
sponsored by the British govern-
ment and Control Data Corpo-
ration of the USA.

The exhibition will be open to

private inventors, academic
institutions, government agen-
cies and major companies.

This will be one of the first
exhibitions of this type in
Britain, and the Australian gov-
ernment is keen to introduce
Australian technology to the
British.

Firms or individuals with tech-
nology suitable for this type of
expo should contact Brian
Usback at the Department of
Trade on (062)72-2513.

WAIT for robots

n ASEA robot arm has now

been installed in the Electri-
cal and Electronic Engineering
Department of the Western
Australian Institute of Tech-
nology. This industrial robot
from Sweden was sold to WAIT
at a special discount for
education.

It is already being used for
three jobs for local industry; it is
hoped that it will raise revenue
as well as being a teaching tool.

The Electrical and Electronic
Engineering Department is
planning to establish a signifi-
cant Robotics Centre within 12
months. Postgraduate courses in
Electronic Engineering already
include units in robotics which
cover industrial robots, safety
and fail-safe measures, and arti-
ficial intelligence in robots.
These units are popular with
paying extension students from
industry.

News

DIGEST

Robot
Olympics?

ersonal robots from the
United States and Britain
will compete against each other
in a ping-pong match. The
competition, which will take
place in 1985 will be held at the
Computer Fair exhibition in
London. It is the brainchild of
Dr John Billingsly from Ports-
mouth Polytechnic.
The main challenge of this
sporting tussle, which will

engage some of the best brains

of the countries’ scientists and
engineers, will be to develop
cheap sensors to enable the
robot to ‘see’ and return the ball
to its opponent.

Billingsly said, “In the first
year I only expect the robots to

return the ball once. In the sec-
ond year the robots should be
playing rallies, and in the third
year they will be playing posi-
tional shots.”

The contest or%anisers are
expecting to see robots built by
enterprising individuals rather
than large manufacturers. They
also warm potential entrants to
rid themselves of preconceived
ideas about bat shape.

The table will be 0.5 m wide
with a frame at each end which
limits the playing area. A mech-
anism over the centre frame will
serve the ball toward the serving
robot which then returns the ball
so that it bounces once in its
opponent’s side of the court.

Chip troubles

How much longer will chips
go on getting better?
Today’s microelectronic circuits
already crowd a half-million
transistors on a piece of metal
no larger than a fingernail, and
it will soon be possible to build
chips that contain a million or
more transistors. But as the
number of transistors on a chip
rises, so does the difficulty of
finding a market large enough to
justify the cost of building the
circuit.

Perhaps more important, the
time required to design the chip
also increases, so that the mar-
ket could be gone before the
chip is ready. In fact, designing a
new integrated circuit other than
a MIiCTOprocessor or a memory is
today more of a feat than manu-
facturing it.

Computer programs, how-
ever, are coming to the rescue.
The latest class of programs,
called silicon compilers, enables
designers to specify what a cir-
cuit should do and, in a general

way, how it should be done. The
computer takes it from there.

As yet, there are few silicon
compilers. The programs can
design only a limited variety of
chips at present. And some large
makers of integrated circuits are
sceptical.

To reduce design time, new
types of integrated circuits —
called gate arrays and standard
cells — have been developed.
Both types offer the designer a
choice of standard circuit ele-
ments that a computer automati-
cally connects once the designer
specifies what job the circuit is
to perform. Silicon compilers go
further, not only doing the wir-
ing for the designer but also
selecting the circuit elements on
his behalf.

Although compilers are fast,
one disadvantage is inefficiency.
The programs aren’t yet able to
use the space on a chip as eco-
nomically as the best human
designers can do with only min-
imal help from a computer.
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Bicentennial
telescope

ork commenced in

November 83 on the Aus-
tralian Synthesis Telescope, and
is due to be completed in time
for the bicentennial cele-
brations.

The project involves the con-
struction of six dishes at Cul-
goora and one at Siding Springs
in  mid-western New South
Wales. These will then be linked
to the existing telescopes at
Parkes and possibly Tidbinbilla,
to provide the very long base
line of the synthesis telescope.

Project director is Dr R. H.
Frater, whose previous experi-
ence with state-of-the-art radio
telescopes includes the Fleurs
synthesis telescope, near Syd-
ney, which he worked on in the
early seventies.

Large synthesis telescopes
represent the next stage in the
development of radio astron-
omy. They are a generation
beyond the huge dishes, like the
one at Parkes, that have domi-
nated astronomy during the last
thirty years.

The synthesis telescope will
behave like a single dish 300 km
across.

Results from the Australian
Telescope will directly compli-
ment the US Very Large Array
telescope, a similar synthesis
design. It is expected that both
instruments will remain in the
forefront of astronomical dis-
covery well into the twenty-first
century.

DIGEST
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Capillary Type
Temperature ranges up to 300°C
16 Amp rated

Knobs and Bezels available.

Polaroid videoprinters

The Polaroid VideoPrinter
Model 4 — with its larger
format companion the Model 8
— represents a major new direc-
tion for the company, best
known for its pioneering role in
instant photography.

The VideoPnnter Model 4
uses analog technology to record
video images on Polaroid. The
new system processes Polaroid
positive transparency films in
minutes, without a darkroom,
chemical baths or strict tempera-
ture controls.

Both the Model 4 and Model 8

ONE OF OUR THERMOSTATS H

Temperature differentials of between 2°

VideoPrinters are self-contained
peripherals which connect to a
host system’s analog video signal
and can operate in prallel with a
video monitor. They connect in
minutes to most computer or
video systems, without hard-
ware or software modification.

The system delivers virtually
distortion free, accurate colour
copies superior in quality to
images' photographed directly
from the screen and frequently
better than the video image
itself.

Automatic settings for bright-

Homelec Thermostatic Controls

Stem T

7 in. and 11 in. Stem
Temperature ranges up to 80°C
with or without over temp. limiter.

-

ness, contrast and colour bal-
ance can be manually adjusted
to achieve complete tonal con-
trol or dramatically modify the
image. Other capabilites of the
Model 8 include negative imag-
ing, mirror reversal, the produc-
tion of colour printers from
black and white signals and
black and white prints on colour
film.

For more information contact
Polaroid, 31 Waterloo Road,
North Ryde NSW 2113, (02)887-
2333.

OLDS TWO DEGREES

and 15°C are available with

The widest range at the narrowest prices from: The Thermostat Specialists

Homelec Products Pty. Ltd. 1073 Victoria Road, West Ryde 2114. Tel. (02) 85-2922
Also from: Haan Australia, Tel. (03) 82-4582 and Email Grimwood and their distributors (all states)
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ETFS BOLD NEW LOOK

When you see us
on the news stands
next month, we're

i ifferent! :
going to be differe August's issue won't just
As part of our have a prettier face, either.
continuing plans Inside you'll find a major fea-

- rove th ture on the Consumer Elec-
b e I: © t tronics Show in Perth, with a
magazine, ugus S comprehensive coverage of
front cover will the firms with stands — and
have a bold new their exciting new products.
‘banner’.

Instead of the
familiar banner
you’ve seen for
the last few years,
here’s the banner
you’'ll see.

Consumer
electronics

Great, isn’t it!

We believe that this
new banner is more
in keeping with our
bigger, brighter and
more dynamic
image.

PLUS MORE
FEATURES
THAN EVER!

So it’s all happening in next month’s Electronics Today
— Australia’s dynamic electronics magazine.

DON’T MISS US!




Australia’s
Advanced
Technology

Telescope

This wholly Australian designed

and assembled optical

telescope, built for the ‘bargain

basement’ cost of about $3.2
million, will offer astronomers

one of the most advanced and

efficient facilities for research
and training available in the
world; today and in the future.

MIRROR

= BELT FILLED

. WITH MERCURY
TO ‘FLOAT'
MIRROR IN
RADIAL

THE PRIME MINISTER, Mr Bob Hawke,
A.C. M.P., inaugurated the Australian
National University’s 2.3 metre Advanced
Technology Telescope on 16 May 1984
ushering in a new era for Australian astron
omy and astronomers. At the ceremony, Mr
Hawke said: “The ANU is to be congratu-
lated for its initiative in developing this
telescope which sets new international
standards in astronomical engineering and
i; the most advanced optical telescope ever
uilt.

“There are good reasons for Australians
to be proud of this achievement.

“The design and development of the
telescope is very much a co-operative Aus-
tralian venture. Apart from several compo-
nents which could not be manufactured in
Australia, construction took place in the
ANU’s own workshops and involved a large
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AIR BED SUPPORTS
BACK OF MIRROR

Figure 1. Mounting details of the primary mirror (scale exaggerated). An ‘air bed’ supporis the rear
of the mirror while a belt ﬁllep with mercury ‘fioats’ it in the radial direction.

DIRECTION

number of Australian engineering firms,
supply and service companies and
consultants.

*“The astronomers, engineers and techni-
cians at Mount Stromlo and Siding Spring
Observatories, with the support of the
ANU and co-operation of indusry, have
created a facility which clearly demonstrates
Australia’s capacity to contribute to the
advancement of high technology.

“The telescope is a particular tribute to
the entrepreneurship of Professor Mathew-
son, for it is he who sought out the elements
from a variety of sources and has been
reponsible for their synthesis into an imp-

| ressive price of research equipment.”

Why?
Four main factors led to the construction of
the Advanced Technology Telescope

Roger Harrjson

Plcasso’s view. Like a cubist sculpture in a
Martens Landscape, the cubicle building of the
Advanced Technology Telescope contrasts with the
familiar domes of the other ANU telescopes at
Siding Spning.
- 3
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MOUNT STROMLO & SIDING
SPRING OBSERVATORIES

Mount Stromlo and Siding Sprirg
Observatories (MSSSO), part of the Research
School of Physical Sciences of the Australian
National University (ANU), operate from two
sites:

Mount Stromio Observatory. Located on a
site overiooking the national Capital, Canberra,
this Is the headquarters of the complex. It was

(ATT). Firstly, an acute shortage of observ-
ing time hampered the ANU’s Research
School of Physical Sciencies’ work in the
field of astonomy; secondly, the need for a
large telescope versatile enough to take full
advantage of modern instrumentation.

| There was also lack of advanced facilities

for the training of students. Coupled with a
desire to stimulate the development of
astronomy in Australia, these factors pro-
vided the drive to design and build the new
telescope.

Professor Don Mathewson, Director of
Mount Stromlo and Siding Spring Observa-
tories (MSSSO), devised the bold concept
in the late 1970s and has seen it through to
“first light’, achieved on 15 May this year.
The original specifications, as outlined by
astronomers and engineers at MSSSO,
called for a versatile, precise, efficient



established in 1924 by pioneer Australian as-
tronomer, Dr W. G. Duffield, as the Common-
wealth Solar Observatory. It was transferred to
the ANU in 1957. Mount Stromlo Is equipped
with five optical telescopes. In has unique facili-
ties for high-dispersion spectroscopy using the
1.9 metre reflector which was, until 1974, the
largest telescope in the southern hemisphere.

Siding Spring Observatory. Located in the
spectacular Warrumbungle Ranges near
Coonabarabran, North-Western NSW, this fa-
cility was established In 1962 by Dr Bart Bok
who did a great deal to stimulate the develop-
ment of astonomy in Australia. There are four
ANU telescopes at Siding Springs: The 2.3
metre Advanced Technology Telescope, a 1 m
reflector plus 60 cm and 40 cm reflectors. The
ANU also hosts the 3.9 metre Anglo-Australian
Telescope, completed in 1974 and one of the
most advanced and powerful observing Instru-
ments In the world, along with a 1.2m Schmidt
camera owned by the UK Science and Re-
search Council and the University of Uppsala‘s
20 cm Schmidt camera.

With a staft of 140, and extensive scientific and
technical facilities, the ANU observatories to-
gether constitute one of the world's major as-
tronomical research establishments.

h .

e Al

telescope, to be equipped with advanced
astronomical instrumentation, but costing a
fraction of the price of a conventional
telescope.

In all respects the new telescope meets
the original aims of its creators, in many
ways it surpasses those aims. The dream has
been translated into reality, a reality that is
an inspiring example of the capabilities of
Australian scientists, engineers, and techni-
cians — the concept is bold, the design is
elegant, the implementation professional.

General features

I travelled to Siding Spring during late East-
er, several weeks before the telescope was
inaugurated. What confronted me there was
a facility remarkably different from the
other, conventional, telescopes on the
mountain. Instead of the familiar domed

building, there stood a cubical building. |
Despite its dominating size, it is in fact
smaller and considerably less costly than a
conventional domed building would be for a
telescope of its size. During use the tele-
scope inside rotates, the building rotating
with it, slaved to the telescope drive.

In a conventional telescope facility, the
domed section of the building rotates as the
telescope follows the apparent motion of
the object being viewed. Instrumentation is
mounted on the telescope, excepting when
Coudé optics are used where the light is
reflected out of the telescope and mount by |
a series of mirrors.

In the ATT, the instrumentation can be
conveniently mounted in the building as a
result of the desikn of the telescope optics
and the building control.

A 2.3 metre diameter mirror is the heart

Siding Spring observatory from the alr. The
ANU telescopes are visible in the foreground. The
large dome to the right houses the
Anglo-Austrafian 3.9 metre telescope. The UK
Schmidt facility is at far left.

of the new telescope. The front surface of
this ‘primary’ mirror has been precisely
ground and polished to a concave shape and
coated with a reflective layer of aluminium.
Light falling on the primary mirror is
reflected up to a smaller secondary mirror
suspended near the top of the telescope.
The secondary mirror reflects the light back
down to the astronomical instruments
mounted at the three focal points.

The primary mirror, which weighs two
tonnes, is supported from behind by an air-
bed. A tubular band, containing mercury,
encircles the mirror and supports it against
sideways forces. (See Figure 1). The mirror
cell is connected to the telescope's centre
ring, and then to the top-end structure that
supports the secondary mirrors, by a care-
fully engineered arrangement of tubular
struts called a Serrurier truss. This truss
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INCOMING LIGHT B A

CASSEGRAIN |

SECONDARY

NASMYTH MIRROR

[SECONDARY
MIRROR

ALTITUDE

e toes AXIS —

#2 NASMYTH

NASMYT FOCUS

TERTIAR
IMIRROR

PRIMARY
MIRROR

Figure 2. The telescope optics is capable of operating in two modes
Cassegrain (A) and Nasmyth (B). The latter has two focal positions, obtained by
flipping the tertiary mirror. Note that the scale here is exaggerated

maintains the mirrors in alignment as the
telescope is tilted. Gravity, acting on the
upper truss system causes it to ‘droop’ ever
so slightly, which would throw the second-
ary mirror out of alignment, moving the
focus point. The same goes for the heavy
main mirror and its mount. The Serrurier
truss, however, reduces the droop to negli-
gible amounts while maintaining alignment
of the mirrors.

The optics of the ATT make it an
extremely flexible instrument. There are
two configurations — Cassegrain and Nas-
myth. The Cassegrain configuration is
shown in Figure 2a. Light falling on the pri-
mary mirror is reflected back up to the sec-
ondary mirror. This directs the light straight
down through a hole in the centre of the pri-
mary mirror to the ‘Cassegrain focus’. It is
intended that instrumentation for making
observations in the infra-red will be moun-
ted at this focus, at the rear of the mirror
mount. Infra-red observations can be
carried out day and night

In the Nasmyth configuration, shown in
Figure 2b, the converging beam of light
from the secondary mirror is intercepted by
a tertiary mirror and deflected out along the
horizontal azimuth axis of the telescope
mount. There are two Nasmyth focii, one
on each side of the telescope. The observer
can switch rapidly from one to the other by
simply rotating the tertiary mirror. The
Nasmyth focal stations remain stationary
with respect to the rotating building, so
large instruments and experimental equip-
ment can be easily mounted there.

The primary mirror is made of Cer-Vit
aglass-like material that has a very low co-
efficient of expansion over a wide tempera-
ture range. It was purchased as a ‘blank’
from Owens-lllinois, who cast it, and
ground to shape by the Norman Cole com-
pany, both of the USA. The University of
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INCOMING LIGHT |
|

PRIMARY
MIRROR

CASSEGRAIN FOCUS

Down the barrel. View from the top-end of the telescope. The four electric
motor-driven top-end clamps are clearly visible. The primary and tertiary
mirrors are not in place here.

Arizona, OSC (USA) performed the optical | ondary mirror. The top ring is held in place

testing.

The telescope has two complete top-end
structures to accommodate the two differ-
ent optical systems; one for the Cassegrain
secondary mirror, one for the Nasmyth sec-

by several small electric motor-driven lock
mechanisms. These can be released and the
top-end changed in twenty minutes so that
the telescope configuration may be changed
during an observing period.

THE DIFFERENT TELESCOPE
MOUNTS

All telescopes need to be mounted so
that they can be conveniently pointed at
the object of interest and then rotated to
compensate for the rotation of the Earth.
There are two fundamental ways of doing
this. The traditional method is known as
the polar mount. As can be seen from
the illustration on the left, the main axis is
the polar axis which runs paraliel to the
Earth’'s axis and points, in the southern
hemisphere, to the south celestial pole.
This is a point in the sky about which the
stars seem to rotate. The declination axis
permits setting the telescope on the
object. Once this is done, a drive mech-
anism rotates the telescope about the
polar axis, slowly from east to west,
maintaining the telescope on the chosen
object despite the rotation of the Earth.

The illustration on the right shows the
altitude-azimuth mount, or alt-azimuth
mount as it is more commonly called.
Here, one axis is vertical (azimuth) and
the other horizontal (altitude). To main-
tain the telescope on the chosen object,
both axes need to be driven. Obviously,
this is a more complex drive system.
Although attempted in the past, the com-
plexity of alt-azimuth drive systems gen-
erally thwarted successful construction.
Computer control of the drive system has
changed that.

Figure 3. There are two main methods of mounting
a'lelescope — polar (A) and alt-azimuth (B).

*

\ DECLINATION
TO SOUTH CELESTIAL ™\ A AXIS
POLE (IN SOUTHERN S
HEMISPHERE) P .

(PARALLEL TO
| EARTH'S AXIS)

(A) Polar mount

ALTITUDE

AZIMUTH

(B) Alt-azimuth mount




PRINTED CIRCUIT
MOTOR

GEAR
HOUSING

TOTAL RATIO
100:1

t',
(&
PRINTED GEARING

CIRCUIT
MOTOR

4:1 RATIO

TWO GEARBOXES.
LOADED AGAINST
EACH OTHER

AXIS POSITION
ENCODER

F!gurp 4. Details of the altitude drive mechanism. The two printed circuit motors are driven in opposite
directions, ‘loading’ the two gearboxes against each other. Reducing the drive to one allows the other
motor to move, driving the axis in the required direction. The azimuth drive is identical.

Telescope mount and drive
The telescope mount is ‘alt-azimuth’. That
is, it has one horizontal axis-of-rotation the
(the alritude axis) and one vertical axis (the
azimuth axis). The basic scheme is shown in
Figure 3b. Even though the moving parts
weigh some 30 tonnes, the telescope can be
slewed and pointed with extreme precision.
More of that shortly.

The alt-azimuth drive was chosen as it
offers simpler design and provides a con-
stant load on the bearings. The bearings are
pre-loaded and oil-lubricated with a pres-
surised system.

Two identical spur gear systems with
printed circuit motors provide the drives for
the two axes. This is a departure from previ-
ous practise. Drive systems for polar
mounts almost invariably employ a worm
gear and wheel system with a reduction
ratio of 360:1, 720:1 etc. The ATT drive sys-
tem employs a two-stage reduction of 100:1,
which requires an extremely precise drive
and servo mechanism.

The altitude drive is illustrated in Figure
4. Two printed circuit motors and their gear
boxes are mounted 120° apart. The two
motors have drive applied all the time, but
rotate in opposite directions, ‘loading’ the
gearboxes against each other to eliminate
backlash. To move the telescope in any
direction, the drive to the appropriate
motor is reduced, allowing the other motor
to move. The whole telescope assembly is
carefully balanced so that the drive only has
to act against inertial forces. During use,
the telescope only moves at 15 arc-seconds
per second, which is quite slow.

The telescope can be swung from the
zenith (straight up, or 0° altitude) through
to 72° altitude (18° above the horizon). The
telescope cannot be swung any lower than
that for two reasons. Firstly, the mirror
would tip forward out of its housing (disas-

ter!). Secondly, astronomers prefer to view
objects as high as possible as the atmos-
phere distorts the image and the less of it
you look through, the lower the atmos-
pheric effect.

The gear systems were made by MAAG
of Switzerland and the bearings by Rothe
Erde of West Germany.

The drive motors are servo-controlled,
linked to a modern, high-speed computer.
Positional feedback is provided by axis posi-
tion encoders that measure the rotation of
the telescope about its axis. The encoders,
from the Baldwin company USA, are accu-
rate to 0.05 seconds of arc, dividing one full
rotation into 64 800 000 individual steps.

A Digital Equipment VAX 11/780 com-
puter is the overall controller. This com-
puter is connected to sensors and actuators
on the telescope, the building, and the
astronomical instruments. The control-
computer can siew the telescope to the
required position on the sky, set the acquis-
ition camera accurately on the astronomical
object, and operate the astronomical
instruments.

The telescope control-console incorpo-
rates an image-processing computer that
assists the observer in acquiring his pro-
gramme objects. Compact, low-light-level
television cameras attached to the astro-
nomical instruments generate pictures that
are displayed at the console. Objects can be
selected by moving a small, computer-
generated marker on the screen to the
required position. The telescope will then
set automatically to the position indicated.

One of the advantages of such a strongly
computer-based design is that major
changes to the operating characteristics of
the telescope and its ancilliary equipment
can be made simply by altering the control
programs. As a result, the telescope and its
control systems can evolve in time, without

any changes being made to mechanical or
electronic components. A telescope that
can evolve, to meet changing observational
needs, promises to be a highly versatile and
efficient scientific tool.

The building

The cubical building is constructed on a cir-
cular steel base assembly. This is supported
by four two-wheel bogies that run around a
circular steel track beneath the building. A
polygonal cement skirt encloses the track.
Two of the bogies are driven by shunt-
wound dc electric motors that run at stall
torque when the building is in motion. As
the motors run quite hot in this mode of
operation, they have to be forced-air
cooled. A section drawing of the telescope
and building is shown in Figure 5.

The building itself is 14%2 metres square.
The steel-section frame is clad in ‘Stramit’,
a lightweight, low-cost aluminium building
material. [t is painted white to reflect heat
during the day. Being a lightweight materi-
al, it does not absorb much heat and can be
cooled rapidly at night so that the building
may be maintained close to outside air tem-
perature during observations. Any rising
hot air from the building causes distortion
of the optical path, degrading the stability
of the image during observations. Thermal
considerations of the whole building were
an important part of the design. The build-
ing is maintained to within a fraction of a
degree of outside air temperature by huge
fans which draw in air from the outside and
blow it up through the building during use.

The main purpose of the building is to
preclude any winds from buffeting the tele-
scope during use for this would markedly
degrade the image stability. A sliding ‘shut-
ter’ opens for viewing. This rides on tracks
on the outside of the building, driven by an
electric motor. It takes 57 seconds to open.

The telescope and building can be rotated
plus-and-minus 270° — chosen so that
astronomers have full access to the sky. The
azimuth drive is mounted on a concrete pier
beneath the centre of the building. This pier
is set several metres into the bedrock
below. Overall weight of the building is 150
tonnes. A ‘cable wrap’ inside the pier car-
ries all power, data and telephone cables up
the centre of the telescope mount into the
building. This prevents fouling or tension-
ing of the cables while the building is in
motion. It can rotate plus-and-minus 320°
while the building and telescope has a limit
of +/— 270°. The cable wrap idea was ‘bor-
rowed’ from that used in the CSIRO’s
Parkes 64 metre radio telescope.

The telescope drive is the prime drive in
the whole system. A linear variable differ-
ential transformer (LVDT) sensor on the
building provides servo feedback to the con-
trol computer regarding the position of the
building in relation to the telescope. There
can be a difference of up to 4° between the
telescope and the building positions.

Inside, there are floors at four levels and
a number of rooms. An infra-red laboratory
is located on the level 2 floor (Figure.5). A
Nasmyth laboratory is located on level 3
and the control and computer rooms are
located on level 4.

On level § is stored the alternate top-end.
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Australia’s best

NOWAT. ..

IN 46 STORES

Come on in to Dick Smith Electronlics COMPUTER CITY for the very
best!

You'll find a computer to suit your needs - from the beginner to the

business user and everything in between

You'll find friendly, helpful staff - experts in their fleids. They'll be able
to answer your questions with authority and accuracy.

You'll find our computers on display - working - where you can try them

out. Nothing beats actual ‘hands on’ experience.

But most of all, you'll find the reassurance of dealing with Australia’'s
leading computer retailer - 50,000 owners can’t be wrong - with the
technical back-up, the service back-up and the software back-up that
the department stores simply can’t match

Trust Dick Smith Electronics COMPUTER CITY for YOUR computer

The Chalienger

The IBM PC compatible that beats the IBM
performance, on features, on expandability

. on price, on
on everything! g

The Chalienger is the computer for the small to medium size busmess

(it has 10 times the memory of Dick Smith Electronics first mainframe
computer!)

But it's more than that: because it is compatible with IBM PC software
and hardware, it makes a superb scientific or industrial computer

or even a low-cost IBM terminal. And you'll save a fortune!

The CAT

Why waste hundreds of dollars buying an Apple computer when you
can buy The Cat . .. Dick Smith Electronics' latest computer
masterpiece! It's twice as fast as the Apple Ile. It has a bigger and
better BASIC. A larger keyboard. Super hi-res colour graphics. More
sound channels. Just compare the two computers and judge for
yourself! (Ask for our free comparison brochure).

Compatlble with most Apple Ile software, The Cat is THE computer for
education, for the student at home, for the hobbyist, for dedicated
functions in industry . . . even for the small business.

VZ-200

The ideal computer for the beginner who wants a computer to grow
with: Dick Smith Electronics incredible VZ-200. It's the low-cost way to
go computing - without buying an ‘orphan’ or dumped computer with
no back-up.

The VZ-200 has a great range of low-cost software from games to
small business utilities. And it's also very popular with amateur radio
operators because of its very low noise level.

If you're starting out, you’'ll start out best with a vZ-200.
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THE NEW DICK SMITH '

System Unit

The ‘works’ of the computer . . . keyboard, CPU, 128K RAM,
input/output ports, etc. Ideal for cassette-based applications as it is
with nothing more to buy. Includes Centronics
parallel printer port, cassette port, joystick & light $
pen ports plus RF, video and RGB outputs.
. Cat X-8600 All this for only . . .
Expansion Unit
Far more than mere expansion!

As well as three IBM compatible expansion slots plus two true 16-bit
slots, you get twin slimline disk drives and an RS-232C communications

port.
Microsoft MS-DOS & GW Disk BASIC, $

Expansion unit and software 1 995
Compare the Challenger - and $ave!

PLUS free software!

Pertect Writer, Perfect Filer and Perfect

This makes the Challenger more than a match to the 1BM PC - much
TOTAL SYSTEM ONLY . $299o

YOU SAVE OVER $4000 ON THE IBM PCll

We also include a range of quality software worth over $1000.
Calc PLUS user manuals! Cat X-8610
more. Yet the IBM PC expanded to this level costs well over $7000.



value computers
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DICK SMITH PERSONAL COMPUTER

Apple lle compatibility . . . but near half the price! That's The CAT.

It's the best of both worlds: the very |atest and most powerful
hardware, plus the ability to run a very broad range of tried-and -proven
software, particularly schools & business programs.

And because we import direct, there's no middleman to force up the
price. It really Is outstanding value for money.

Check the CAT out at your nearest Dick Smith Computer City. It purrs.

Basic CAT Computer
Cat X-7500

699

That's near half the
price of the Apple with
similar features!
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New shipments arriving
to meet huge demand.
its incredible!

Computers shown are with extra-cost options.

i 5

Vz-200
Computer Bargain!

This tantastic colour computer that's received rave reviews - now at
this incredibly low price due to our high volume purchase power!
Stocks are plentlful now, but at this price they won't last!

® VZ-200 COLOUR COMPUTER
Complete with USER manual, BASIC manual
& Demonstartion Cassette. Ready to plug into

your TV set. Cat-X 7200
@ DATASETTE

Specially designed recorder for loading and
saving programs. Cat X-7207

® 16K EXPANSION MODULE
Expands your memory to 24K which is essential
tor serious programming. Cat X-7205
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@ PRINTER INTERFACE

ONLY 7 g
Lets you connect your VZ-200 to most standard

WAS $49.50 $31

Centronics-type printers such as our X-7208
@ PRINTER PLOTIER $1 69
WAS $299

below. Cat X-7210
Fantastic 4 colour printer that is an X-Y plotter
as well! Cat X-7208

@ JOYSTICKS

A pair of sturdy, super responsive joysticks that
add a whole new dimension to action games. $
Easy to operate. Cat X-7212 ONLY
@ PROGRAMME 4-PACK SPECIAL  NOW 5
3 sets to choose from — Educational (X-7292), $
Financial(X-7293) and Entertainment(X-7291).
Separately

PLUS manuals and books of programmes. $50
DICK SMITH Q

ELECTRONICS =

See page for full address details
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Figure 5. Skeletal ‘cut-away’ view of the ATT building
showing the four internal levels, control room and
laboratories. The whole building rotates on a track

encircling the base, supported on four /

bogies, two of which are driven SHUTTER
ALTERNATE

by dc electric motors.

The figure at left
gives approximate
D TOP-END
J_ <(| I; l LEVEL 5
i -

CRANE

scale.
FLOOR

TELESCOPE CAN
TILT DOWN 72°
FROM ZENITH

CONTROL

ROOM
SECONDARY 1

LEVEL 4

NASMYTH LABORATORY

INFRA-RED
LABORATORY

r_‘\
TRACK %1

The crane for swapping top-ends is here,
too. Instrumentation attached to either
Nasmyth focus is mounted on the altitude
bearing forks, with easy access from the
level 3 floor where sundry instrumentation
and equipment can be planted. Cassegrain
focus instrumentation is mounted on the
rear of the mirror cell. As detection instru-
mentation is predominently electronic these
days, subsequent signal processing and
analysis equipment can be mounted in the
nearby laboratory rooms.

The control and laboratory rooms are
maintained at comfortable working tem-
peratures during use. There’s no point
working in the cold when you don’t have to!
Lighting is arranged to retain astronomer's
visual dark adaption while working. No
fluorescent lights are used at such times,
illumination of work areas being provided
by dimmed incandescent lamps.

Instrumentation

The Australian National University is at the
forefront of astronomical instrumentation
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development. Engineers and scientists from
the ANU have developed a Photon Count-
ing Array (PCA) using charge-coupled
devices (CCDs) that is very much a state-of-
the art device. It was developed as part of
the Starlab project (sce ETI, May 1982,
Starlab — Australian-Canadian Ultraviolet
Telescope, pp 14-20). A charge-coupled
device will generate electrons when struck
by a photon — a particle of light. Excellent
sensitivity and resolution can be obtained
using such an array. Digital processing of
the signal can enhance performance many
times over, much more so than with optical
photographic methods.

Spectrographic analysis of astronomical
objects is of great importance in astronomy,
providing many clues to the processes that
occur in star systems. It is intended that
spectrographic instruments will be mounted
at either of the Nasmyth foccii. Because the
image rotates as the telescope moves to fol-
low the apparent motion of the stars, an
instrument ‘field rotator’ attached to the
altitude bearing serves to ‘de-rotate’ the

image during observations as well as provid-
ing a facility to ‘line-up’ the image in a spec-
trograph slit.

The VAX 11/780 computer in the ATT
building and other signal analysis/process-
ing equipment can be used for on-line pro-
cessing of the data. In fact, this can be done
remotely, via a data link-up between the
Siding Spring site and the Mount Stromlo
facility at Canberra. This link-up can also
provide remote telescope control. A 9600
baud DECNET terminal is installed in the
ATT building at Siding Spring, linked by a
permanent Telecom landline to Mount
Stromlo.

Finale
Such is the success of the project’s bold and
radical approach that it has attracted inter-
national attention with visits from Amer-
ican, British, Dutch, Italian and Japanese
scientists and engineers interested in build-
ing similar telescopes.

It is expected that the ATT will play a key
role in the exploration of the universe.



Below. Building drive. The building rides on four bogies, two
of which are fitted with dc electric motor-drives, like this one

Complete computer control may allow, in
the not too distant future, astronomers in
different parts of the world to make use of
the facility through satellite hookups. This
sort of possibility offers considerable attrac-
tions, not just for Australian astronomical
research. In concluding his address at the
inauguration of the ATT, Mr Hawke said,
‘ I should like to pay tribute to the
manifest commitment to excellence appar-
ent in so much of the work of those associ-
ated with space activities. Your endeavours,
in quite unprecedented fashion, probe the
frontiers of human knowledge and experi-
ence. This telescope provides no better
proof.”

As acknowledged by the Prime Minister,
the telescope owes its existence to the
efforts of a large number of people. The
astronomers who initiated the project, the
officers of the Australian National Univer-
sity who provided the funding, the staff of
MSSSO who created the reality, the staff of
the Research School of Physical Sciences

who assisted in the production, and the indi- |

viduals and companies throughout Aus-
tralia and overseas who provided a wide
range of services.

For MSSSO the telescope has been the
epitome of an ‘in-house’ project. The scien-
tific staff produced the original inspiration
and specifications. The engineering teams
worked steadily for a full five years to pre-
pare detailed designs and drawings of thou-
sands of components. The craftsmen of the
mechanical, optical, and electronic work-
shops have converted those drawings into
the final product, using all the skills at their
command. The software engineers have
written thousands of lines of computer
code. The administrative and secretarial
staff have provided the necessary logistic
support for the technical work. Finally, to
close the loop, the scientists have monitored
and guided the development of the project.
During the last year the pace has quickened
to meet the final production schedules, but
the team has not faltered.

The existence of the 2.3 metre telescope
is a testimony to inspiration and hard work.

== Far left. Up the barrel. View from
the rear end of the telescope. The
altitude drive is In the right
foreground, the primary mirror cell
is visible in the left foreground. Note
the small size of the drive motors.
{see Figure 4)

Left. Cable wrap. All the power,
data and telephone cables,
attached to the ‘fixed’ outside world
are brought up the centre of the
telescope pier and into the building
via this cable wrap. As the building
rotates, the cable wrap twists,
preventing the cables being strained
or fouled. The cables all pass down
from the pier on the outside of the
ring visible at the bottom of the
picture, then up the inside of the
ring to the telescope building.

Below. Control console. This is
the astronomers’ control console. it
was designed and manufactured by
the ANU's own workshop.

Z' "
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All those who have contributed to its com-
pletion can be proud of the accomplish-
ment, whether the are members of the
MSSSO team, the staff of the Australian
National University, or the wider communi-
ty. They will always share in the credit that
the telescope brings to Australia.
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and the
future

of work

“If you robotise you lose 75% of the work force. If you fail to
robotise you lose 100%, because the firm goes out of business.”

BARRY O. JONES, MP, Minister for |
Science and Technology, was quoting union |
leaders in the United States during his ad-
dress to the Australian Robot Association. |

The Australian Robot Association held |
its Annual General Meeting, followed by
dinner, at the Hilton International in
Sydney on Saturday, April 7th. |

Barry Jones was guest of honour at the
dinner and addressed the Association and
answered questions on the topic, ‘Robots
and the future of work’.

“As you know, in our Recovery and
Reconstruction policy the Labor Party iden-
tified robotics as one of our sixteen ‘sunrise’
industries which deserved public support
for future development.

“Of all the new technologies, the word

The Hon. Barry 0. Jones, MP, Minister for

Science and Technology.

Take me to your union leader. Australia’'s Prime
Minister, Bob Hawke, meets Matsushita’s robot
early this year in Japan. >

‘robotics’ probably has the most adverse
reaction in most, if not all, of the trade
union movements where the robot is per-
ceived as a Threat with a capital ‘T’
“Robots are seen as a major threat to the
future of work, or certainly to the tradi-

| tional view of work.

“We have a strongly ingrained cultural
belief in which ‘work’ is equated with ‘pro-
cess work’. Old views die hard. The stereo-
type idea that the typical Australian works
on a production line in a factory is still very
strongly held although labour force statis-
tics prove to the contrary.

“After speaking at a dinner with some
industry executives 1 asked eight senior
people at my table: ‘Of the 2 060 000 new
jobs created in Australia in the period 1965- »
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THE FUTURE OF WORK

82, what percentage were in manufac-
turing? The answers they offered were
25%. 30%, 30%, 30%, 35%, 40%, 10%
and 80%. The actual figure is ~7.3%, rep-
resenting a net loss of 150 000.

*Qur views on the centrality of manufac-
turing as an employment area are amazingly
durable. This may reflect the goods orienta-
tion of our economic thinking — that only
tangibles have value — and the traditional
and erroneous prejudice of British econo-
mists that services don't create value and
that the only things worth producing hurt if
you drop them on your foot.

“There is currently a widespread fear that
we face a general collapse of work. Like the
reports of Mark Twain's death, this is
premature.

*If it was about to happen in employment
generally we could expect some early warn-
ing signs by now.

“However, there are some major, high
specific areas where work has collapsed or is
collapsing:

o unskilled male work

® juvenile work (male or female)

e work in economic monocultures — areas
dominated by a narrow economic base —
mining, steel, heavy manufacturing, fruit,
sugar.

e Disadvantaged educational areas; places
with the wrong postcode where schools act
as a filter system to keep people out, where
they certify and institutionalise a sense of
incapacity.

e Some areas dominated by particular
ethnic groups, especially where a high pro-
portion of workers are in farming, manufac-
turing or construction.

“There has been a major shift away from
physical work to mental work. from labour
intensive physical tasks making and con-
structing things, towards more sophisticated

““There is currently a widespread
fear that we face a general
collapse of work. Like the reports
of Mark Twain’s death, this is
premature.’’

tasks involving the manipulation of symbols
(words, sounds, images. numbers). This
fundamental shift is away from the produc-
tion of tangible commodities, towards the
production of intangibles — things which
are not tied to a particular geographical
location, which can be transmitted through
the air or through a wire.

“The demand for unskilled labour has
fallen dramatically except in the market
supply of quasi-domestic activities.

“That is, the eating and drinking busi-
ness, child care, cleaning and related tasks.
We would be foolish to assume that such
demand will ever return.
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“There are two surprising factors — the
rising labour participation rate and the
stability of the 40 hour week. The labour
participation rate, that is, the number of
people aged 15 years or more in work or
actively seeking it, has actually risen to rec-
ord heights — about 62%.

“In the golden age of full employment
the participation rate was only around 55%,
overwhelmingly male. Since then women
have entered the labour force in unprece-
dented numbers. Part time work has
increased and ‘moonlighting’ and ‘under-
ground’ (cash) work have to be taken into
account too.

“The other surprising factor has been the
extraordinary stability of hours worked.

“The demand for unskilled labour
has fallen dramatically except in
the market supply of
quasi-domestic activities.’’

The 40 hour week became law in 1947 and
has been operating for 37 years, by far the
longest period without a change in hours in
our industrial history, a remarkable fact
considering the revolution in production we
have undergone.

“It is true that in many industries the 38
hour week is now standard, largely through
sweetheart arrangements and not because
of a decision of the Conciliation and Arbi-
tration Commission. However, for full time
Australian workers the average working
week (including overtime) is 41.6 hours.

“Will there be more or less work, in abso-
lute terms, in the late 1980s and 1990s? We
don’t know yet. Society itself adjusts and
evolves appropriate employment patterns.
For example, Australia has the world’s
shortest working year of 229 days. Japan
has the shortest working life time, 35-37
years, despite record and growing
longevity.

“If there is one message that I would like
to see left behind, engraved on my tomb-
stone, it is this: ‘Employment levels are
essentially culturally determined’. It is post-
codes that determine life chances and life
outcomes far more than technology.

“Although [ believe that societies have
the capacity to determine appropriate
employment levels there are enormous
problems involved in retraining and signifi-
cantly upgrading skills in the short term.

“We need to recognise that there are two
completely different elements in changing
the composition of the labour force.
® the decline of employment in process
work and the production of tangible goods
(and in this area, robots will speed up the
process).

e the increase in employment in services
where activity soaks up time.

“In the US new technologies enable
fewer steelworkers on the production line,
assisted by robotic techniques, to turn out
far more than ever before, while an increas-
ing number of hairdressers are performing
highly personalised services aimed at spe-
cific customers on a one-to-one basis.

“The trend away from the employment of
tangibles reflects the impact of the ‘post
industrial phenomenon’.

“In technologically advanced societies
like Britain, the US, Germany and Japan,
there have been three major stages in
labour force trends.

“First, there is the traditional society
where a majority of people spend most of
their time, effort and earnings in producing
or consuming necessities such as food,
water and shelter.

“Second, with the Industrial Revolution,
there is a dynamic growth in urbanisation
and in the number of people employed in
industry, with a sharp increase in energy
usage and the creation of new industries
making consumer durables, and equipment
for transport, power generation, enter-
tainment and communication.

“Third, there is the post-industrial transi-
tion where few people are making things
and far more are doing things. Employment
is dominated by the production of increas-
ingly marginal, discretionary and inter-
dependent services such as information,
eating out, beauty care, entertainment, wel-
fare, leisure and tourism.

“Robotisation will make enormous
inroads into employment in process work in
the 1980s. In Japan Nissan requires only 67
production line workers to manufacture
1300 cars per day. In 1984 the Kawasaki
Company will open the largest machine tool
factory in the world at Florence, Kentucky

“Technological change destroys
jobs. Lack of technological
change destroys jobs absolutely.”’

where it will employ six people. In 1985 the
Japanese will open the first completely
automated factory with no labour force at
all.

“The fear of the unskilled about the
impact of technology is largely justified, but
there is no comfort in the view that rejecting
technological innovation will preserve jobs.
It will not. We cannot rely on an obso-
lescence-led recovery.

“Technological change destroys jobs.
Lack of technological change destroys jobs
absolutely.

“At Australia’s present stage of techno-
logical development it is faced with a prob-
lem of ‘truncated development’ where much
of the high volume production is dominated »



by subsidiaries of foreign corporations,
strategic decisions about industry are made
overseas. The limitations — the truncation
— were programmed from the beginning.
*“The role of local producers is to be mere
assemblers and packers of products des-
igned by people overseas who are cleverer
than we are. This leads to a branch office

‘“We fail to recognise the
significant shift in world trade
generally, and that the trend is

towards high value-added

‘brain-based’ goods.”’

mentality, a passive and derivative techno-
logical culture, where the commanding
heights are totally dominated by overseas
interests.

“We cannot ask local representatives of
overseas corporations to do the impossible
and compete internationally. It is like ask-
ing invertebrates to show more backbone;
they are not equipped to do it.

“It is an essential part of our industrial
strategy that we assert our ‘technological
autonomy’; not, of course, as a ‘unilateral
declaration of independence’ which would
be absurd, but so that we could aspire to the
contribution which is made to world tech-
nology by Sweden, the Netherlands and
Switzerland, to name only three countries
that have smaller populations than we do.

“We are specialists in shipping out high
bulk low value-added goods — wheat at up
to $172 per tonne, iron ore at $21, coal at
$55 — and we wonder why our share of
world trade diminished so dramatically in
the 1970s. We are inclined to say, ‘It’s just
the recession’, and leave it at that.

“We fail to recognise the significant shift
in world trade generally, and that the trend
is towards high value-added ‘brain-based’
goods.

“We measure our exports in tonnes. Our
industrial contemporaries measure theirs in
grammes. In the dollar value of agricultural
products generally, excluding fishing and
forestry, the United States comes No. 1 in
the world. The Netherlands comes No. 2.
They have used research to produce very
high value-added products — seeds, bulbs,
flowers, fine fruits, cheese, sera, vaccines
and horticultural products — with a dollar
value about twice that of ours.

“Australia has fallen in twenty years from
No. 6 in per capita income among OECD
members to No. 16. There are five priority
areas which must be addressed urgently if
we are to overcome the problems of ‘trun-
cated development’. Time is running out for
us.

‘1. Raising our skill base. In 1950 3.5% of
our labour force entrants had tertiary quali-

fications and the Japanese figure was less
than 1%. Australia’s figure is now 8%. The
number of Japanese with tertiary qualifica-
tions has increased to 35%, a 4000%
increase. In the Republic of Korea it is
predicted, confidently, that by 1985 40% of
its labour force entrants will have degrees or
diplomas.

‘2. Bridging the gap between research and
mangement. People in these two sectors do
not relate to each other personally, intellec-
tually or economically. They do not talk the
same language. The lack of personal con-
tact, made so obvious at the National Tech-
nology Conference last September, is at the
core of the problem.

“3. Moving from low to high value-added
products. The Canadians have done it in
communications technology with some
remarkable focussing of national effort in
the past five years. Australia performs very
badly in the dollar value of high technology
exports. In 1980 the OECD average of high
technology exports per head per year was
$468 (US). Switzerland ranked first of 24
nations with $2584, followed by the Nether-
lands with $1378 and Sweden with $1087.
Canada’s figure was $325, New Zealand's
$107 and Australia’s $81. We ranked 21st of
24 — only Greece, Iceland and Turkey were
lower.

4. Creating stronger/more appropriate
economic infrastructures. Historically we
have done well in research, poorly in devel-
opment of research-based products (except
in agriculture) and appallingly in marketing.

“Apart from the Hills Hoist, plastic wine
casks and Violet Crumbles the inventory is
bare.

“We have produced some wonderful in-
dustrial materials including PSZ (Partially
Stabilised Zirconia), and our own custom
made computer chips. But where are the

““Apart from the Hills Hoist,
plastic wine casks and Violet
Crumbles the inventory is bare.”’

industrial entities which can use them
appropriately?

“Under tariff protection, many local

companies have gone straight from the crib
to the wheelchair without ever having been
able to stand up and move on their own.
The larger companies have been mostly
under foreign ownership, classic illus-
trations of ‘truncated development’ that
have been programmed not to compete;
structural incapacity and non-competitive-
ness has been built into them.
5. Overcoming regional problems. We are
dogged by the problems of over-specialised
regional economies devoted to heavy indus-
try e.g: steel, coal and motor manufacturing
and tinned fruil. Alternative areas of
employment are not emerging.

“Workers face an unpleasant dilemma.
Technological change is adding significantly
to unemployment for the poorly educated,
but existing modes of employment continue
to exploit a fair-sized number of unskilled
proletariat in unpleasant jobs. About one

‘“Post-industrial technology can
provide enormous increases in
output and raise consumption
levels appreciably while decreasing
the need for a large labour
force.”’

worker in five is still physically disadvan-
taged by working conditions.

“However, we must reject the facile opti-
mism that suggests that all displaced work-
ers will find new and agreeable jobs in the
brave new world. We appear to be exploit-
ing much of the working class and unem-
ploying an increasing part of it
simultaneously.

“Post-industrial technology can provide
enormous increases in output and raise con-
sumption levels appreciably while decreas-
ing the need for a large labour force.

“It is essentially a matter of choice
whether the results of this change provide
hardship or benefit for society.

“If we adopt a high-productivity plus low-
employment mix, it will be necessary to pro-
vide economic, social and psychologically
satisfying alternatives to work for the less
gifted. This will involve the following moves
on the part of society:
® recognition that work need no longer be
the primary mechanism for the redistribu-
tion of wealth.
® education based on the personal needs of
each individual rather than the industrial
needs of the community.
® encouraging individuals to recognise the
value of individually determined time use.
® developing new forms of participation
aand recognition.

“None of these alternatives will be easy.
But they are inescapable, and must be tack-
led immediately.

“Herbert Marcuse argued that post-
industrial socialism — that is, communism
— will adopt feminine values or it will not
exist at all. This implies a cultural revolu-
tion replacing the principle of performance,
the ethic of competition, accumulation and
the rat race (the mouse race in Australia)
with the values of reciprocity, tenderness,
spontaneity and love of life in all its forms.”

If you are interested in joining the Aus-
tralian Robot Association contact Michael
Kassler and Associates Pty Ltd, 9 Queens
Ave, McMahons Point NSW 2060. (02)922-
5026. ®
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Preview to the Perth
Electronics Show

Over 100 000 visitors are expected to crowd Perth’s Claremont
Showgrounds during the first week of August, elbowing each
other in the crush to see what's new in audio, video, home
computers, home security and car sound etc.

It figures. Major
force in last year's
show was
Futuretronics. The
Atari 600XL and
800XL home
computers will future
prominently this
year, they say

OVER 100 exhibitors, about 20% up on last
year, will be displaying recently released
consumer electronics products of all
descriptions. Many are expected to show as
yet unreleased equipment, using the show
to ‘test the market', as had been done in
past years.

Futuretronics will be showing off the
Atari 600XL and 800XL models, no doubt
hoping to lure potential buyers with news of
their increased warranty period. From here
on the Atari will be covered by a twelve
mdnths warranty instead of the old three
month period.

The Hitachi stand will be jam packed full
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Strike up the band! Rising star in the
home electronics galaxy is the electronic
keyboard. Lowrey will be showing off their
latest lines.
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of nice new goodies. The VT 7E infra-red
controlled, fully portable, 4 head, 2 speed,
video recorder will be there, as will the VT
88E hi-fi video. The VKC870E video cam-
era with low-light capabilities and auto-
focus should also attract the interest of
videophiles. On the audio side, Hitachi
hope to have the new DA 800 compact disc
player and the HA 6 power amp available.

Pfaff* will be taking their all-singing all-
dancing, does-everything-but-talk sewing
machine, the Creative 1469 to the show.
The on-board processor allows the user to
choose 16 stitch sequences delivered

| through 13 different needje positions, in 100

Video plus. The
new plus for video
recorders is hi-fi
sound. Hitachi,
wishing to forge to
the foreground in
this market, will
have their new
machines on-show.
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different patterns. It goes without saying
that it can do buttonholes (seven different
ways) and blind stitches (two types).

The organ specialists, Lowrey, will be out
in force. Of particular interest will be the
Genius Model G100, a small and decep-
tively simple looking electronic keyboard
that can sound like a piano, guitar or
accordian with equal ease. They will also
havc the portable Genie range on display
complementing  the  top-of-the-range
‘Holiday’.

Pioneer are launching a complete range
of new automotive sound components. @



Phone for
telecommunications
component innovations

Telecommunication equipment manufacturers
face constant pressure for more and more user
features. These pressures are accompanied by
complex technical problems imposed by the
highly sophisticated integration of business
communications and information systems.

“New" equipment frequently becomes
obsolescent, virtually from the first production
run.

Elegant technical solutions, design flexibility
and inherent reliability stem from the very latest
“chip” and component technologies. So the long-
term winners will be the companies who employ
the most up-to-date and reliable electronic
technology right from the start - moving their
new designs smoothly into production.

This is where Elcoma fits in. It is precisely the

area in which we shine - innovation and reliability.

Our research laboratories in the UK, West
Germany, France, Holland, Belgium and the USA
are long established and internationally acclaimed
centres of fundamental research.

Considering that our catalogues contain
200,000 products for all branches of the electronics
industry - and our turnover, globally, exceeds our
nearest competitor by over 50% - it is highly
likely that Elcoma are already efficient suppliers
to your needs.

If not, why not use your telephone to take
advantage of our experience?

Sydney 4270888 Melbourne 542 3333
Adelaide 2430155 Perth 277 4199
Brisbane 440191

priLips| Electronic
Components &
Materials

PHILIPS
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CRYSTALCLEAR

Sound from the Sanyo Compact Disc Player.

tisE

DIGITAL AUDIO

Sanyo CP400, the compact digital disc player that brings the
finest crystdl clarity of sound into your home. Forget the
problems that come with conventional record turntables;
Rumble, wow and flutter will be words from the past.

More and more discs are being released every day through all
the major companies, from classical to pop and rock. Music
to please every ear.

The Sanyo CP400 boasts microcomputer assisted soft push
controls % 16 selection programmable auto search ¢ Track
sequence arrangement % 16-LED pick-up location indicator
%k Pause, access, reset, replay, fast
forward and fast reverse * Full
function wireless remote control
and many more features.

Listen to the crystal clear Sound of
Sanyo. You probably won't believe
your ears-But that’s life.

7290-1
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Chicago to decide

Thc Summer Consumer Electronics show in Chicago is
going to be decisive in determining the immediate future of
8 mm video. Industry chiefs from both the US and Japan will
be watching reaction to a range of new products in order to

determine marketing strategy.

US companies have been
more enthusiastic about the
future of the product than their
Japanese competitors. General
Electric, Kodak and Polaroid
are all selling models at prices
from US$995 up.

In Japan, however, a group of
influential retailers has ex-
pressed concern at the timing
and the wisdom of introducing
8 mm video onto the Japanese
domestic market. Retailers are
concerned that the product will
sell in direct competition to
video cassette recorders.

There is also concern that the
technology for 8 mm video is still
being developed. Standards for
8 mm cameras were only
recently established at the sixth
meeting of the 8 mm Video Con-
ference in Tokyo. They decided
to adopt the dual rotary azimuth
head and fixed and rotary sound
signal recording methods.

The recording time standard is
to be 90 minutes for 525 line sys-
tems or 60 minutes for 625 lines.
Both coated and metal evapora-
tion tapes will be used. Big losers
were the French, whose Time-
plex system was abandoned by
the conference.

There has been a considerable
amount of technology transfer
between the various companies
involved in the development of
8 mm video, so the Japanese can
probably afford to hold back on
domestic production.

Matsushita, for instance, is
closely tied in with Kodak.
Toshiba is actually manufactur-
ing several video-related prod-
ucts that Polaroid will distribute
under its own name. At present,
no Japanese company has plans
to release 8 mm equipment with
its own badge.

But all this could change if
there is an enthusiastic response
in Chicago.

3D TV converter kit

Abdy Hoffman, a company in
Hamburg, West Germany,
is hoping to revolutionise televi-
sion viewing with a 3D television
converter kit which can be
instalied in an ordinary televis-
ion set to give the picture 3D
characteristics.

The Abdy 3D adaptor works
by anaglyphic delay which
means that it splits off and
delays the TV transmission’s red
colour signals so that they
appear on the screen a fraction
of a second after the blue sig
nals. The result is a TV picture
that looks blurred and reddish to
the naked eye. However, when
viewed through a special pair of
red and grcen glasses provided
with the Abdy 3D kit, the TV
picture appears to have added
depth

Unlike most previous experi-
ments with 3D television, the

Hoffman technology works at
the point of reception, not at the
expensive (ransmission stage.
This means that the viewer has a
choice of watching an ordinary
television broadcast or, with the
flick of a switch, one with the 3D
special effects.

Abdy Australia is distributing
this kit as an add-on component
which will be sold by retailers
and sclected TV service shops.
The kit works with RGB drive
colour TV receivers but not
with colour difference drive
receivers.

The cost of the system, includ-
ing anaglyphic glasses and with-
out installation, will be about
$130. Installation can be ar-
ranged for about $35.

For more information contact
Abdy Australia, 457 Sydney Rd,
Balgowlah NSW 2093. (02)949-
2454.

The new KP818G cassette deck from Ploneer.

Pioneer has released its new
KP818G top-of-the-line cas-
sette deck, featuring Dolby C
noise reduction and a wired
remote control.

It is intended as a companion
to the nine-band CD9 graphic
equaliser which joined the Pio-
neer car stereo component
range late last year.

The provision of a Dolby C
circuit in addition to the familiar

| Dolby B system, combined with

the inclusion of a Ribbon Sen-
dust Head, allows the KP818G
to achieve 70 dB signal-to-noise
ratio and expands the frequency
range and reproduction quality.
The deck also features full metal
tape compatibility.

The Pioneer KP818G has a
recommended retail price of
$385. For further information
contact Pioneer Electronics, 178-
184 Boundary Road, Braeside
Vic 3195. (03)580-9911.

Latest in Sennheiser

headphones

hen Sennheiser introduced

the first open stereo head-
phones in 1968, the sales esti-
mate for the entire year was 950
units. However, about three
million of the HD 414 head-
phones were sold.

In February 1984 Sennheiser
introduced the successor to the
HD 414 which has been desig-
nated the HD 414 SL. There

The new Sennheiser HD 414 SL.

have been improvements in both
user comfort and technical
design.

A lighter swing coil has per-
fected puilse reproduction so
that the HD 414 SL. can cope
with the signal of the CD era in
an outstanding fashion.

For more information contact
R. H. Cunningham Pty Ltd,
P.O. Box 4533, Melbourne Vic.
3003 (03)329-9633.
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Hear digital perfectlon.
Introducing the Sony Compact Disc Player.

When we used our long experience in digital technology to create the CDP-101 Compact
Disc Player, we wanted to give you something more than the world's clearest sound.
WIRELESS REMOTE CONTROL Full-function remote control.
3-WAY MUSIC SEARCH [ Instant direct access to any selection with the
10-key pad on remote control unit. (1 AMS (Automatic Music Sensor) allows
access to the beginning of next or previous selection. (1 2-speed bi-directional
search to find any desired music passage.
REPEAT FUNCTION Program to repeat the entire disc, one selection, or
a specific portion of music.
3-FUNCTION DIGITAL READOUT DISPLAY [Selection number. (1 Time
-ee0ee lapse of selection being displayed. [J Remaining time on the disc.
44 LINEAR SKATE DISC LOADING Just press the button, platter control and
L re08%e cueing are automatic.

e R Get even more perfect sound with the Sony Digital Audio Component
*® (1]
nsg §ony System,“Precise Series” S 0 NY®




HHim
At
| . “I |
il

|
|-i|.
|

It

;-
e

Fast
sound maker

Trio-Kenwood Corporation
will again be participating in
the Le Mans endurance car race
as the main sponsor of the
Kremer Racing Team.

Following a brilliant perform-
ance at Le Mans last year, Trio-
Kenwood Corporation, under
the leadership of its president
Mr Kazuyoshi Ishizaka, is to
sponsor the Kremer Team in the
‘84 race that is scheduled in
June.

Last year, the Kenwood Team
came in a very close third behind
the Porsche Factory Team with
an exceptional performance by
the  internationally  known
drivers Philippe Alliot and
father and son combination,
Mario and Michael Andretti.

Two new
Naks

Nakamichi is introducing two
new cassette decks onto the
Australian market. The BX-150
two head cassette deck and the
BX-100 two head cassette deck
are priced competitively with
decks in the low/middle end of
the market but the maker claims
superior performance based on
a design philosophy that empha-
sises the four essentials: trans-
port, heads, electronics and
quality control.

The BX-150 and BX-100 fea-
ture  Nakamichi’s tried and
proven Single-Capstan ‘Silent
Mechanism’. The makers claim
unusually low wow and flutter
because of the functional inde-
pendence of the capstan, reel,

Sanyo Laser

Compact Disc (CD) Players
use a laser to play a small
disc capable of playing up to one
hour of pre-recorded material.
This technology removes the
possibility of distortion through
wear and provide enhanced
dynamic range. Sanyo’s CP-300
boasts a dynamic range of more
than 90 dB, making it the per-

fect sound source for the audio-
phile’s hi-fi system,

This slim-style CD Player fea-
tures a horizontal slide loading
system and soft-push controls,
the functions of which are car-
ried out by a microcomputer. To
save both the player and discs,
the auto-eject function is acti-
vated if the disc is loaded

The new Sanyo CD player the CP300.

incorrectly.

A 16-selection programmable
auto search system saves time
and effort in locating tracks, and
programming is done by a one-
touch control. A flashing LED
indicates the number of the
track that is being found or
played.

and transport drives and the
inherent quality of each.

Three high-performance DC
motors power the transport sys-
tem: one for the capstan, one to
provide take-up torque, and a
third to operate Nakamichi’s
motor-driven  cam  control
system.

Both decks feature Dolby-B
noise reduction with defeatable
MPX filter; The BX-150 also
includes Dolby-C NR. Sugges-
ted retail price of the BX-150 is
$499. The BX-100 is worth $399.

For more information, contact
Geoff Matthews, Marketing
Director, Convoy International,
400 Botany Road, Waterloo
NSW 2017. (02)698-7300.

They
Shure are!

Several new Shure products
are now available from
Audio Engineers. The Shure
Automatic Microphone System
(AMS) consists of the AMSB000
or AMS4000 mixer used with
Shure AMS microphones.

The system is suitable for mul-
tiple-microphone public address
and recording systems. It is
claimed that it will solve many
problems associated with multi-
ple-microphone installations by
turning on only those micro-
phones in use. When a person

Danish speaker stands

can Adio in Melbourne are

now introducing a range of
fully imported loudspeaker
stands from Denmark.

Many high quality loudspeak-
ers are often put directly on the
floor. This results in a boomy
bass reproduction due to reflec-
tion of the lower frequencies
from the floor.

The new speaker stands lift
the speakers 160 mm to 300 mm
from the floor. A special adjust-
ment controls the tilting of the
speakers  backwards.  The
speaker stands also feature four
small adjustable feet which
make it possible to compensate
for an uneven floor.

The new speaker stands,

called Mini, Midi and Maxi, are
all made in aluminium profiles
and are thus very rigid. Speakers
up to 35 kg can be used on
them. The recommended retail
prices are respectively; $65, $80
and $95 per pair.

More information is available
from Scan Audio, P.O. Box 242,
Hawthorn Vic. 3122. (03)819-
5352.

speaks within 60° of each side of
the front of a microphone it will
turn on.

The AMS8000 mixer has eight
microphone inputs and the
AMS4000 mixer has four micro-
phone inputs.

The Model AMS22 condenser
microphone is designed for use
only with the Shure automatic
microphone system. It is a low-
profile surface-mount unit with
a hemi-cardioid polar pattern.

The SM83 professional om-
nidirectional condenser lavalier
microphone has been designed
to provide sound reproduction
in professional broadcasting,
film and related sound rein-
forcement applications. It has an
electronically created dip at
730 Hz to overcome the chest
resonance phenomenon and an
acoustically generated high-
frequency boost above 3 kHz.

Another Shure product is the
FP31 compact, portable micro-
phone mixer specially designed
for electronic news gathering
and electronic field production
use, including film, video and
remote broadcast applications.

For more information on
these products contact Audio
Engineers Pty Ltd, 342 Kent St,
Sydney NSW 2000. (02)29-6731.
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~ AIWA F990 cassette recorder

A processor controlled, automated cassette deck from Aiwa.
It has an unusual panel layout in front of one of

the best tape movements available today.
Subjectively, this is hard to beat.

OVER THE LAST three years we have
seen a remarkable trend in what we per-
ceive to be the Japanese design philosophy
for compact cassette recorders. Whilst
Sharp and Nakamichi have tended to set the
ground rules in this particular area, we have
noted with interest that Aiwa have also
introduced a number of unusual and inno-
vative concepts. These were initiated in
their 6900 series recorder, at the time of its
release one of the finest cassette recorers on
the market. In the intervening period many
other manufacturers have copied the Aiwa
concept and introduced machines with
many ‘look-a-like’ characteristics. -

The Aiwa Stereo Cassette Deck is g
particularly good example of the extent of
electronic sophistication in the latest gener-
ation of cassette recorders achieved by ge
erally sensible and innovative utilisation of *
MIiCTOprocessors.

The philosophy underlying the design of
this recorder is to provide as many auto-
mated facilities as convenient whilst still
providing a machine which requires the
minimum degree of familiarisation by the
user. This concept can be self defeating as
there are some functions that should not be
automated where the automation results in
a positive loss of effective control.

The F990 cassette recorder provides such
automation but loses some flexibility, as I
discovered during the course of my assess-
ment. As if to underscore that viewpoint the
appearance of the F990 is quite different to
any of the previous cassette recorders that |
have reviewed. The most significant differ-
ence between this and other cassette record-
ers being the number of flashing lights and
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Louis Challis

semi-automated or automated controls.

The first difference that I noticed is that
the controls are organised not just on two
levels as practised in many cassette record-
ers, but in two distinct planes, one vertical
and onc horizontal. The vertical plane
incorporates the least often used controls
and most often viewed displays, whilst the
horizontal plane incorporates the most
often used controls whose use necessitates
the users proximity to the unit, unless
you're using the optional remote control
(which was not supplied with the unit).

The front panel is an attractive combina-
tion of plastic and metal with the emphasis
being on black plastic and smoked finishes,
so that the illuminated displays stand out
more sharply. At the extreme left hand of
the front panel are the power and the
smoothly operating cassette well ejection
button. Immediately below this is the timer
play/repeat and record control which allows
you to automatically play, repeat or record
when the unit is switched on by an exter-
nally programmed timer.

The cassette well and the drive in the
F990 are undoubtedly one of the paragons
of the currently available cassette recorders.
One significant difference between this unit
and others is its use of a three head record-
ing-play-back configeration with what are
described as ‘“pure amorphous alloy
heads™. This head configuration is supple-
mented by an automatic demagnetising sys-
tem which demagnetises the heads each
time you switch on the recorder. This obvi-
ates the problems that most cassette record-
ers have with a slow but steady operational

magnetisation of the heads (which is a com- '

mon problem with all conventional mag-
netic tape recorders).

Most of the remaining areas of the front
panel are taken up by displays, which
although they look complext at first sight,
soon separate themselves into a series of
primary display areas.

At the top left hand corner of the main
display is a four-digit counter which can be
switched to also indicate the remaining
playing time in minutes and seconds. To
achieve this aim you have to use a tape
length switch on the lower horizontal
escutcheon which you sequentially push to
set the appropriate illuminated bezel to
indicate C60, C90, C120 or C46 configur-
ations. The cassette recorder has no other
way of knowing how much tape or what
length of tape is actually inside your
cassette.

At the top centre of the unit is a fluores-
cent display on which is located a series of
red segments. These are programmed to
indicate the recording level setting chosen
by means of a digitally programmed atten-
uator on the main sloping panel. These con-
trols replace the normal rotary attenuator
and provide a series of ten, 2 dB steps for
setting the input signal levels. Below the
attenuator display are two blue fluorescent
displays which provide the peak programme
meter function and which cover the range
—22to +10 VU. This display incorporates a
temporary peak hold function (typically
three seconds) so that instantaneous tran-
sients levels can be compared against the
average recording levels.

In a large display section which is located
below the timer and peak programme meter
is a display also indicates whether the auto-
matic selection and detection of tape equali-
sation has been correctly carried out. This
provides information about a series of elec-
tronic functions that few other cassette
recorders currently incorporate. The first of
these is the “ADMS” or Automatic De-
Magnetising System. The second is the
“INTRO PLAY" system which when
selected in conjunction with the play and
either fast forward or rewind searches for
the first eight seconds of each recording. It
then plays at normal speed before searching
for the next eight seconds of the next
recording. during this search mode the
“INTRO PLAY" light flashes.

The next feature is the “MUSIC SEN-
SOR” system which locates blank sections
recorded on the tape before and after each
recorded section. When the MUSIC SEN-
SOR button is selected and PLAY button is
selected with either FAST FORWARD or
REWIND buttons, the recorder will find
the start or the next or last number, to allow
it to be rapidly reviewed and played.

This 