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~flterf$1t'lePSION-ORSi\NISERRcomputer,ahandheldpowerofinformaflon 
storage Whleh cleorly <llsploy$ lhecDllfidencethatyou knowwhotyou are dOlng. 
· Pacf<ed wlfh up to 320K of memorytt'leORGANISER II easily conies vital-Office lntelUgence Info the flekt. 

User progromsand databases can be cai>ied and stored permanennyon plug-in Datapaks, andtt'le 
Comms-Ltnk, with 32K of communicanons software bullt-ln, enables cannecnon to modem, printer or 
desk-bound.PC allowing theslmple transfer of data to and from the ORGANISER II. 
When YOU need to kOOW .. keep the ORGANISER II handy. Datapak Options: PSION Oevelopec 

Finance Pack, Spreads/lest Pack, Cone/Se oxtorr1~ spelling c/Jeckec Maths Pack, 16K, 32K, 64K, 128K Datapaks. 

Eastern Miera Electronics, 45-47Tope Street South Melbourne, 3205. Fax (03) 690 9562 Phone (03) 699 3088. 
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Higher contrast with wider viewing angle. 
Another step ahead from Sharp . 
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SHARP 
-=.~ ~ '!!!..'!'~~~~ Distributed by --- -.- - --- -----~ --- -- ----______ ._ ~ ~ .._... 

ELECTRONICS 
21 Agnes Street JOLIMONT Vic 3002 
Phone (03) 650 3977 Fax (03) 650 2715 
Telex AA 34539 

Sharp, the leading LCD manufacturer. 
Our wide range of character type LCD units has received a 
further boost with the addition of new STHC (Super Twisted 
High Contrast) LCD units . 
The "easy-to-view" and "clear" features of the STHC type­
with nearly three times higher contrast and twice wider 
viewing angle than the TN-FEM (Twisted Nematic) type­
have already been thoroughly proven in large graphic displays 
for personal computers, word processors and other types of 
equipment. Take advantage of the STHC LCD unit, to 
upgrade your equipment to an unprecedented level of 
visibility. Furthermore, a single power supply has been first 
applied to Sharp's character type STHC LCD units. It enables 
STHC LCD units to replace TN-FEM types easily. 

Super Twisted High Contrast LCD Units 

·~· !- l. , 
.~·. 

LM40A21 

Clearer and even easier to use ... 

• STHC LCD Units 
Number of Model No. Type 

Dot color/ Supply 
characters background color voltage 

LM16A21 Reflective, Posi. Dark blue/Gray 

16x2 LM16X21A Transmissive, Posi. LED backlight is built in. Dark blue/Yellow-green 

LM16X21B Transmissive, Nega. LED backlight is built in. Yellow-green/Dark blue +5V 

LM40A21 Reflective, Posi. Dark blue/Gray (typ.) 

40x2 LM40X21A Transmissive, Posi. LED backlight is built in. Dark blue/Yellow-green 

LM40X21B Transmissive, Nega. LED backlight is built in. Yellow-green/Dark blue 

Type Transm1ss1ve1 Reflective Transflecttve 
Reflective Transllect1ve ~~:r t:e~f~~~%~~) EL backhght can be 

Number of 
LED backhght 1s installed. (Option) 

characters 
bu1ltm (Tstg -40-+BIJ"C) 

16 x 1 J LM16155 J LM161520*2J LM16155S J LM16155M J 
16 x 2 J •LM16A21 •LM16X21A•3 

LM16255S J LM16255M l LM16255 LM162A02•3 

20 x 2 I LM20256 J LM202A02*4
) LM20255S J LM20255M J 

24 x 2 J LM24255 I 
40 x 2 J •LM40A21 •LM40X21A*') LM40255S I LM40255M I LM40255 LM402A01 •3 

Nole) •: STHC LCD units, others: TN-FEM LCD units. 
•1 Ordinary type .... Topr: 0~+50°C, Tstg .. -25-+70"C READER INFO No. 2 •2. Background color. ... D: Red, E Yelk:lw-green, H: Yellow 
•3 Posr type Nega. type 1s also available 
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CoCom the clown 

III EC, the Japanese electronics giant, has just finalised a $9m order to supply com­
puters to communist China. The move is possible because the CoCom rules have 
been relaxed for China, but not for the Soviet Union or other Eastern bloc coun­

tries. The news will be cold comfort to Mr Don Dryden of Labtam, the Melbourne based 
instrument company, smarting under a $75k fine from the US government for doing the 
same thing in 1986. 

The Co-ordinating Committee for multilateral export controls (CoCom) is a broad 
grouping of NA TO nations which agreed, under pressure from President Reagan's admin­
istration, to restrict the sale of technologically advanced products to the Eastern Bloc. 
Japan is also a member, but Australia is not, although the Hawke Ministry has said that 
Australian export controls will mirror CoCom regulations. 

CoCom is a far from happy alliance. Its only real supporters appear to be President 
Reagan and Mrs Margaret Thatcher. Other countries have been cajoled or bullied into 
supporting the US line. It's not hard to see why. CoCom was born in the darkest days of 
Reagan's "evil empire" view of the world, not the most rational. framework from which to 
discuss world issues. CoCom, in both principle and practice, bears the same marks of irra­
tionality. 

The avowed aim of CoCom is to slow the spread of Western technology to the Soviets. 
It is argued that historically the East has lagged a few years behind the West, that the 
West innovates and the East then copies. In fact, if this is true of anyone, it's true of the 
Japanese, not the Russians, and their economy is not at all like the Russian one. 

The differences in the performance of Eastern and Western economies in the commer­
cial and industrial fields have nothing to do with knowledge, and everything to do with 
social and economic organisation. CoCom in this context is just unneccessary. The rea­
son Russian kids don't have computers is because their parents lack the marketing or 
manufacturing system to make them, not because they don't know how. The same fac­
tors apply much less in the defence industries. Russian weapons are just as good as 
American ones as a result. 

. not the most rational framework from which to 
discuss world issues.' 

This is not to say that CoCom is ineffectual. It certainly accompishes certain things. It 
makes it possible, for instance, for the US government to know, and control, companies 
world wide that are doing business with the East. There is no direct evidence that this 
translates into commercial advantage for the US, but certainly the potential is there, and 
allegations of inpropriety abound as a result. 

Even more thorny: the issue of extra-territoriality. The US government can fine an Aus­
tralian company without raising more that a ripple on the smug disposition of this coun­
try. In nations where they take themselves more seriously, things are otherwise. When 
Norwegian and Japanese companies sold milling systems to the Russians, the US govern­
ment prevented both companies from tendering for US government contracts. At CoCom 
meetings, the French have voiced 'sharp irritation' over the anti-Norwegian legislation. 
Does it create a precedent that could see a French company in a US court? If it does, the 
anti-US feeling it engenders may do far more to reduce US power in the world than any 
amount of Russian technology. 

If you want to be an international bully boy, it's a good idea to ensure your victims lack 
self-esteem first. 
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Industry News 

Bill Spencer 

Rocal-Guordoto claims to be 
the world's largest data se­
curity specialist company. 
They hove just got around to 
opening a branch. in Mel­
bourne. Bill Spencer hos been 
appointed branch manager. 
He was previously with CPE 
Austrort0. 

* * * 
NEC information services 
hove 0ppointed Philtip A"""" 
strong os Notional Marketing 
Manager .. He was previously 
with Apple, Unilever and 
IBM. 

* * * 
Dennis Cooper hos been ap­
pointed chief of the CSIROs 
division of Radiophysics, pre-­
placing. Bob Frater, who hos 
been pushed up to head the 
CSIRO institute of Informa­
tion and Communications 
Technologies. Cooper hos 
been with Radiophysics since 
1968, and foterty has been 
work.Ing as design and con­
struction manager on the 
Australia Telescope. 

* * * 
Amber technology is moving 
to 200 Rouse St, Port Mel­
bourne .. 03 646 5811. 

Fast power supplies 
French owned Alcatel's Syd- The power supply is a 
ney based subsidiary, Alcatel switch mode type, with an 
STC, has just won a contract output of 28 Vdc and 8 Voe. 
tb supply more than 525 They are powered by bat­
power supplies for the flight teries charged by the jet en­
control computers of all the gines. 
foreign owned FA 18 jets pro- Each aircraft carries four 
duced by General Electric. power supplies in a fault 
The aircraft is in service with tolerant configuration for re­
the USAF, RAAF, RCAF, and dundancy. The flight control 
the Sponish Airforce. computer is essential to keep 
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the aircraft in the air. 
The deal, which will keep 

the production lines in Liver­
pool, NSW, flowing for quite 
some time, is an offset one. 
As part of the contract to 
supply the aircraft to the 
RAAF, GE was required to 
throw some work to local 
companies. 



Philips distributes Fluke 
Philips has at long last taken been rumoured for some group is now the third biggest 
over the Australian distribu- time, and follows similar supplier of test and measur­
tion of the Fluke range of test agreements overseas. Ac- ing equipment in Australia, 
equipment. The move has cording to Philips, the new following H-P and Tektronix. 
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Industry News 

Hypertec, , who hove mode a 
name for· themse!Ves building · 
and selfing enhoneement 
boards for PCs; hos •ap.. 
pointed Phiiippo ·St~ Mar­
keting Monoger .. In o. com-. 
pony reshuffle, David Evons 
is now commercial dit(!lf;tor, 
Bishu Bojdok is financic4f ~;,·.• 
trolfer, Andrew Carroll iis -~ · 
ior soles rep, and A~ 

· Farkas is software engineer. ·· · 

* * 
Amicron, which claims to be 
.the biggest NEC dealer in 
Australia, is expanding Its· 
operations to the Podfic,. With 
offices in Port Vila, · V9fi'11)tu 
and Honiara. According . to. 
spokesmen, there are a npm.. 
ber of large corpor(lf[ons 
trading in the Pacific, .. and 
they will provide o n!!cJdY tnor· 
ket for NEC products. 

* * * 
Energy Control, Ken. ~·S. 
Brisbane bdsed ~ .. 
house, hos been · appijinlf!d · 
local agents for Forth. lne. of 
California. Most ~cdrit 
products are ·base<:I· oro'und 
Polyforth, a sophistteated ·op. 
erating system ~ on 
Forth. Its primary use is in. in..;~. 
dustrial control applicQtioris~ · · 



SIEMENS 

What you need with connectors is full 
compatibiijty. You don't need ''today's" 
connector that is obsolete tomorrow. 
With a complete family of compatible 
connectors, Siemens is your total systems 
supplier. And for you that means a future­
proof investment. 
Put them to the test now, and discover 
Siemens higher technology ... brilliant 
design, peak performance and 
unsurpassed reliability at every level. Right 
through to the unique gold, silver and 
palladium plated contacts. 
Consider the benefits of our range: 

@ DIN 41612 connectors 
O The world's largest range, with 

various polarisation systems. 
O Protection against static charge 

through pre mating contacts. 
O Available in surface mounted 

devices. 

@ D connectors 
O Huge range 
D Wide variety of functions in the one 

housing design. 
D Time and space saving installation. 
D Screw locking available. 
D Pre mating contacts. 

Siemens. A higher technology 
READER INFO No. 35 

© IDC connectors 
LI New compact clip-on head saves 

space. 
D Superior mechanical strain relief 

clamp. 
@ SIEDECON connectors 
0 The first connector for double 

Eurocard format confirming to DIN 
41612. 

D Solves every connection and 
tolerance problem. 

o Pre mating contacts; 
Put Siemens higher technology to the 
test now. Contact your nearest 
Siemens office or distributor for more 
information. 

Siemens Ltd. 
Sales Offices 
Melbourne: 544 Church Street, Richmond, Vic., 3121. 
Phone: 420 7318 
Sydney: 383 Pacific Highway, Artarmon, N.S.W., 2064. 
Phone:4368711 
Brisbane: 9 Parkview Street, Milton, Old., 4064. 
Phone: 369 9666 
Perth: 153 Burswood Road, Victoria Park, W.A, 6100. 
Phone: 362 0123 
New Zealand: Level 9, Marshall House, 
142-146 Wakefield Street, Wellington, N.Z. 
Phone: (4) 846 068 

CSA3282 



Industry ;\' e\vs 

Wendy Stubbs 

Wendy Stubbs hos been ap­
pointed Notional Support 
manager for Apscore, the 
Sydney company that <fe.. 
veloped Cue-Bic software. 

* * * 
Emulex from the US and 
Webster Corp from Mel­
bourne hove signed o co­
operative marketing, soles 
and service agreement. Both 
companies ore big perfonners 
ln the DEC compatible mor­
ketpklce. 

* * * 
Hardcopy, the technical writ­
ing firm run by Phil Cohen, 
has relocated to sumptuous 
new offices just o hair's 
breadth from lauries Folly in 
Kent Street Sydney. 11t 02 27 
3437. 

* * 
Philips Components hos· relo­
cated to the Tally-Ho tech­
nology pork in Burwood East . 
• (03) 235 3677 

* * * 
Barry Harrison hos been ap­
pointed Professor of Microe­
lectronics at Griffith Universi­
ty. Formerly he was with 
Phllips . at Eindhoven. in th 
Netherlands, where he 
worked in the Rand D lobs. 
His oc:~c posting hove 
included Preston Institute of 
Technology, and R!'AIT. He 
will teodi the first Austrolion 
degree course in microelec­
tronics in 1990. 

Mitec in space 
Mitec, the Queensland Uni­
versity inspired microwave 
company, will become the 
first Australian owned group 
to fly products in spoce when 
the Aussaf B series satellies 
ore launched in 1991. 

The Aussat B series satel­
lites will all be Hughes HS 
376 types. Under the terms 
of the contract, Hughes is 
obliged to give a significant 

percentage of the work to 
Australian industry. However, 
most of it hos gone to the 
usual big overseas owned. 
electronics giants. NEC 
(Jopon), BAeA (UK), STC 
(France), Philips (Nether­
lands) and HdH(UK) are 
dividing up most of the 
$I 50m spoils between them. 

Mitec, on the other hand, 
was formed less than a year 

Arts centre gets light link 
Optical fibre is being used to 
link the closed circuit televi­
sion cameras of two buildings 
occupied by the Victoria Arts 
Centre Trust. 

Administration areas in the 
theatre building and the Mel­
bourne concert hall will re­
ceive off-air programmes and 
closed circuit television from 
the four main venues at the 
centre. 

(ASC) supplied 300 m of 
coble which contains six 
multi-mode optical fibres for 
the project. 

V ACT sound master, Rod 
Brown, expects the coble to 
perform three main functions: 
full audio bandwidth trans­
mission of audio, control and 
data transmission for stage 
sound and lighting and closed 
circuit TV. 

Austral Standard Cables The optical fibre cable 
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ago with venture capital from 
First MIC, one of several 
management Investment 
Companies set up within the 
lost few years. 

The company supplies 
waveguides, shortwave com­
munication systems, low 
noise satellite receivers and 
Earth station equipment at 
L,C,X and Ku frequencies. 

would be used at only a frac­
tion of its capacity at the out­
set, due to the limitations of 
the interface equipment. It is 
expecte9 that this situation 
will change during the next 
decade. The capacity for ex­
pansion is enormous. Brown 
says that within ten years 
they will probably be sending 
30 channels down a single 
fibre. 



Industry News 

John Owens 

John Owens has been ap­
pointed to the board of direc­
tors of Hypertec. Mr Owens, 
formerly Hypertec's National 
Sales Manager, assumes the 
role of National Sales Direc­
tor. 

In other appointments, Shir­
ley Reid, former travel con­
sultant for AWA Travel be­
comes Hypertec's Client Ser­
vice Manager and Jim T oros­
sian has been promoted -from 
Senior Hardware Engineer to 
R&D Manager. 

* * * 

John Button 
Britain's International Com­
puters Limited has joined the 
Commonwealth and Partici­
poting State Government's 
Partnership for Development 

_ program, committing $80 mil­
lion to research and develop­
ment of Australian tech­
nology throughout the seven­
year life of the Partnership 

ICL expects this investment 
to boost export sales by $300 
million. 

The agreement was signed 
in Canberra by the Minister 
for Industry, Technology and 
Commerce, Senator John But­
ton, and ICL's International 
-President, Mr Ninian Eadie. 

---· 
AutoCAD Expo '88 
A high level of delegate par­
ticipation is a prominent fea­
ture of this year's AutoCAD 
Expo, to be held in Sydney at 
Centrepoint, from November 
21-23 inclusive. 

Building on last year's Na­
tional AutoCAD Users Con­
ference, the '88 event in­
cludes a substantial propor­
tion of interactive workshops 
and product/skill - specific tu­
torials, in addition to ad­
dresses by a variety of speak­
ers as well as an exhibition 
designed with window shop­
pers and 'hands-on' dabblers 
in mind. 

Opening addresses will be 
delivered by senior executives 
from Autodesk Inc. 

Dr Malcolm Davies, VP 
Marketing, has a PhD in Ar­
chitectural Science and will 
talk about where AutoCAD is 
being used today. Dr George 
Kruick, Director of Software 
Development is a practising 
medic one day a week and 
spends the rest of his time 

Times on time 
Tandy is offering newsagents 
a unique new PC based ser­
vice: a personalised card 
called the Birthday Times. 
Each consists of a database 
with information which can 
be matched against your 
birthday. For instance, the 
top story in the year you were 
born, the top story in the 
month you were bom, a list -
of personalities who share 
your birthday, sporting heroes 
of the time, as well as hit 
songs. 

There is even a list of the 
prices of things then and 
now. A three bedroomed 
house for instance, a car, an 
averoge income, petrol, bread 
and milk. It also records the 
population. 

The production is some­
thing of a promotional drive 
for Tandy. It has put its com­
puters into 100 card shops 
and newsagents across the 

with Autodesk. His talk will 
cover future developments in 
AutoCAD. 

Other speakers, from com­
mercial organisations and 
educational institutions, will 
cover theoretical and practi­
cal applications of CAD for a 
wide range of industries, from 
shipping to sewer design. 

All papers will- be available 
to delegates on disk. 

Professionalism is of para­
mount importance in the 
complex but vitally important 
areas of CAD. Content of the 
participatory workshops will 
accordingly be comprehensive 
and the pace intense. It is an­
ticipated, however, that dele­
gates will be satisfied the ef­
fort was worthwhile. 

Topics covered in the work­
shops include· power drawing 
techniques, architecture, 
mapping, drawing standards, 
reinforced concrete, faciliteis 
management, network appli­
cations, solids modelling, 
movie graphics, bills of ma-

terial and structural and elec­
tronic and civil engineering. 

There will be ample oppor­
tunity to review and evaluate 
different products and see 
demonstrations of the latest 
releases. 

Exhibits include a hardware 
showcase featuring auto­
CAD-supported systems and 
peripherals for display, plot­
ting and colour graphics out­
put. 

AutoCAD applications soft­
ware from Australia and 
overseas includes CAM, engi­
neering, mapping, construc­
tion front ends, graphics and 
utilities. 

Details of all sessions, ac­
commodation and costs are 
available on registration 
forms obtainable from Auto­
desk Australia at: PO Box 
458, Richmond, Vic. 3121 or 
the AutoCAD Expo Hotline 
S (008) 331 453 or 696 
4446 if in the Melbourne 
Metropolitan area. 

............ 
.JCHO CITIZEN 

Va• born on Vedne•day. July 6. 19t9 

.... _. .... _. ....... The!!!!'"~Y~ear"""'!''s~~~op~story!!-...,,..._,.....,~~"""""'"'"""*~""""' 
--------------'.---=--------------

lk>rt.h Atlantic Treaty Oraaniaat.ion coa•• into being. Com.unist reoi•• - China. 

News of the Month 

DC l aircraft crashes at Guild.ford. VA, clai•ing 18 lives. 
North Atlantic Treat.7 Organization •PProved by the united Stat.ea Senate. 
Soviets close all croasing a.ones into Berlin. 

People Who Shan: Your Birthday 

1925 Ruth Cracknell 
Actre•a 

1915 Blizabetb Durack 
Artist. writer 

1747 Jobn Paul Jones 
Aaerican lfaval Bero 

1921 Nancy l.eagan 
First La47 of the U.S. 

1932 Della l.eeae 
Singer 

1946 S7lveater Stallone 
Actor. director 

•••••••• Jessica Lange •••••••• 
• • • • • • Bruce Springsteen. •••••• 
• • • • • .. • • lleql Streep ••••••••• 
........... Dennis Lill••· ...... .. --

-All.CB George VI 
PRllllii llllfISTU. Ben. Chifley 

And the Winner Is ••. 

Beat Movie 
Beat Actor 
Beat Actress 
Radio 
Auatralian Grand Prix 
Melbourne cup 
Australian Open Golf 
Boxing (BeavyweigbtJ 

All the King•• Men 
Broderick Crawford 

Olivia de Ravilland. 
Blue Billa 

John Crouch 
FOXAMI - W. ·Pellovs 

Bric Creain 
Bzzard Charles 

Tunes of the Times 
caravan ••• Dear Hearts and Gentle People ••. 
Dia.onda Ar• a Girl' a Beat Friend • • • Far 
Awa,- Places • • • Younger Tban Springti.. • •. 
Mule Train • • • Ghost Riders in the Sky ••• 
That Lucky Old sun ••• Again 

Life in Austtalia - Then a. Now 

Cake aixea introduced. ••• Chrysler 
Co. offerff disc brakes ••• I.CA 

1949 198& 

country, and trained up the ating the machines. The ser­
shopkeeper in the art o'f oper- vice costs the customer $5. 
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Shown with cover removed 

They've already 
met tougher 
specifications 
than yours. 
VDE, UL, FCC 
and CSA. 

JBA203 

Our 15-300 watt power supplies meet 
every important safety and performance 
standard in the world, including VOE, UL, 
FCC and CSA. 

And some have TELECOM Australia 
approval, one of the most stringent 
standards in the world. Surprisingly; the 
cost of all this quality and performance is 
very low. 

Most needs can be met from our 
large range of standard models. If you 
have special needs, we can meet them 
quickly and easily by custom designing to 
your specification. 

SYDNEY: 
Centrecourt 
25-27 Paul Street Nth 
North Ryde 2113 
Tel: (02) 888 sm 
Fax: (02) 887 1283 

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

READER INFO No. 4 

Shown above is model UN1300-48ABC. 
This is a 300W single output supply with 
48V@6.SA from a 90-132V/180-264V, 47-
4401-Iz AC input. Full overvoltage, 
overcurrent, short circuit and thermal 
protection is built in. It is approved by 
Telecom (No. RA87/112) 

Shown above LP Series DC/DC Converters. 
Features: • 0.375" max. ht. • 7.7 watts/cub. in. 
•isolated triple outlets • 25 watt output power 
•500kHz MOSFET switching •Surface Mount 
Technology •high MTBF 300,000 hours • 5 year 
warranty •internal rr input filter is standard to 
minimise reflected ripple on input buslines 
•continuous 6-sided shielding virtually 
eliminates radiated emissions 

If you need DC/DC converters, we 
can help you there too, with a range of 
low profile units from 1 to 100 watt ... 
the compact answer for just about any 
design need. 

Whatever your requirements in 
power supplies or converters, talk to our 
engineers. They'll be glad to help you find 
the simplest, surest, most cost-effective 
answer. 

PERTH: 
106 Howe Street 
Osborne Park 6017 
Tel: (09) 242 2000 
Fax: (09) 242 2150 

PARAlflEJERSrl: .,,,., 
PERFECTION IN MEASUREMEflfr 



ATUG OF WAR 
locally made content 
argument ltots up 
Communications roundsman Stuart Corner 
foreshadows troubles in the future of the 
telecommunications equipment industry . . 

Attempts to foster the local 
telecommunications equip­
ment industry by regulations 
requiring minimum local con­
tent could be counter produc­
tive and a disincentive to in­
creased efficiency, according 
to the Australian Telecom­
munications User Group 
(ATUG). 

A TUG claimed that without 
a viable component industry, 
Australian content require­
ment was detrimental to in­
dustry growth. A TUG said 
that, in at least one instance, 
a manufacturer of mobile 
telephones was maintaining 
the labour component at an 
unnecessarily high level be­
cause it was unable to 
achieve the required local 
content in any other way. 

The claim was made in 
ATUG's submission to the 
Department of Industry Tech­
nology and Commerce 
(DIT AC) on the proposed 
telecommunications industry 
development arrangements. 
Submissions have also been 
made by the Australian Infor­
mation Industry Association 
(AllA), the Trade Unions, 
and the Australian Electronic 
and Electrical Manufacturers' 
Association (AEEMA). 

DIT AC is now considering 
these submissions and is 
scheduled to announced the 
new arrangements by the end 
of the year. 

Scheme replaced 
The arrangements were fore-

shadowed in the Department 
of Transport and Communi­
cations May 25 policy state­
ment setting out its plans to 
re-organise the telecommuni­
cations environment in Aus­
tralia. They will be adminis­
tered by the Australian Tele­
communications Authority, 
Austel, due to be set up in 
July 1989. They will replace 
the present regulatory 
scheme administered by Tele­
com. 

Last September, DIT AC an­
nounced its Information In­
dustries Strategy (I IS) for the 
computer industry. In the 
long term, the Government is 
aiming for a single informa­
tion industries policy embrac­
ing computer and communi­
cations equipment. Such an 
approach has been advo­
cated by the Australian Infor­
mation Industry Association 
(AllA) and ATUG. 

In its submission, the AllA 
argues that policy "must 
focus on a consistent ap­
proach to the underlying 
technology, not the particular 
use to which it is put." The 
AllA represents predomi­
nantly those companies in the 
computer industry already op­
erating under the llS. 

However, suppliers of 
PABX and small business 
telephone systems have made 
considerable investment on 
market projections based on 
the present Telecom adminis­
tered arrangements. They are 
now lobbying for a gradual 
transition to any new ar­
rangements so as to allow 
them time to recoup invest­
ments and to restructure for 
any new arrangements. 

Uncertainty 
There appears to be a con­
siderable divergence of views 
in the various submissions. 
Although the Government 
has pledged that the 
new arrangements for tele­
communications equipment 
will be consistent with the in­
formation industries strategy, 
there seems to be some un­
certainty as to whether it will 
be able to achieve this aim. 

John Button, DIT AC Minis­
ter has, perhaps, hinted at 
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the problems of reconciling 
the telecommunications in­
dustry's vested interest with 
the aims of the llS. Speaking 
at the opening of Fujitsu's 
new Dandenong factory re­
cently, Button omitted in the 
delivered version of his 
speech a reference to the 
new arrangements contained 
in the written copy. This 
reference said that the IDA 
would be "consistent with the 
objectives of the Information 
Industries Strategy and the 
thrust of the Partnership Pro­
gramme." 

Telecom in its submission 
advocates a gradual transi­
tion from its present prefer -
ence scheme for PABX, small 
business telephone systems, 
the first telephone and cellu­
lar mobile telephone termi­
nals. Under the present 
scheme, suppliers must gain 
550 out of 1000 possible 
local content points allocated 
to different attributes such 
as: employment, investment, 
local production and sourc­
ing, distribution and support, 
and export. 

Telecom envisages this 
scheme undergoing two 
stages of modification each 
bringing changes in the 
weighting of the various attri­
butes of local content. Tele­
com claims these would bring 
the scheme closer to the llS, 
i.e: export R&D and value 
added content." This, Tele­
com claims, would create 

John Button, Minister for II> 
Industry Technology and 
Commerce (4th from left) 
mixing Sake with pleasure at 
the recent Sake barrel opening 
ceremony performed during the 
inauguration of the new Fujitsu 
factory complex, Dandenong, 
Victoria. 

~ Dandenong's gain ... the new 
Fujitsu factory. 



consistency with other areas 
of the information industry. 

Telecom also says it is con­
cerned that it does not ac­
quire a role as de facto indus­
try policeman, ferreting out 
the connection of unapproved 
equipment to the network. 
Accordingly, Telecom calls 
for customs controls over the 
import of telecommunications 
equipment. At present, for 
example it is not illegal to ei­
ther import or sell a modem 
which is not approved for 
connection to the Telecom 
network, it is only illegal to 
use it. 

The AllA claims, however, 
that the Telecom proposal 
would result in the status quo 
being maintained. Telecom, 
in turn says that the AllA 
proposals do not take into 
account the need for a grad­
ual transition to new arrang­
ments, but focus instead on 
what the end result should 
be. 

The submission prepared 
by the Electrical, Electronic 
and Information Industries 
Trade Projects Group (EEll­
TPG), a group of seven trade 
unions, also advocates a 
modification of the present 
points scheme to include al­
lowance for exports. It recom­
mends that the new points 

--------------------------

scheme be phased in over 
three years and that it con­
tinue to be the means by 
which the industry is adminis­
tered. 

The EEllTPG claims that 
the present points scheme for 
PABX manufacture and sup­
ply, administered by Telecom, 
has been extremely effective 
in creating considerable local 
content without the burden of 
additional costs to users. All 
that is needed, according to 
the unions, is a modification 
of the scheme to achieve the 
goal of developing an export 
oriented industry. 

In a hard hitting statement, 
the EEllTPG claims that 
"Australia's performance in 
international trade in com­
munications equipment is 
abysmally poor in absolute 
terms." But, it claims trends 
are more worrying. "Australia 
new has a communications 
equipment export/import ra­
tion of only 0.07, the lowest 
in the OECD." About half of 
our communications equip­
ment exports are re-exports, 
the submission claims. 

"The International Tele­
communications Union estab­
lished that the world market 
for communications equip­
ment would double over the 
ten years from 1982 to 1992 

since 1982, Australia's 
communications equipment 
industry has continued to de­
cline in real output, real in­
vestment and employment. 
This has meant that Australia 
is unlikely to be able to take 
advantage of any interna-' 
tional opportunities." 

And elsewhere . . . 

One-stop shopping 
OTC is preparing to offer a 
single point of access to over 
800 databases. The service, 
due to be launched in Octo­
ber, will give users one com­
mom command set and one 
account. Many database sys­
tems today have quite d~ffer­
ent user interfaces, and many 
require users to pay an up­
front subscription fee in addi­
tion to usage charges. 

The service, under the 

' .. a modification 
of the present 
points scheme' 

name lntelnet, will be pro­
vided using the T elebase soft­
ware from T elebase Systems 
Inc. OTC has purchased a 21 
per cent shareholding in the 
company for $US3 million 
through its subsidiary OTC 
International. 

lntelnet is only the first of 
many value added services 
which OTC, newly freed by 
government policy, is likely to 
operate in the future. The 
Commission is to become a 
corporation, I 00 per cent 
owned by the Commonwealth 
Government, on January I, 
'89. 

Protec·tion needed 
Australia should adopt stand-
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ards for the degree of protec­
tion from electromagnetic in­
terference (EMI) built into 
electronic products manufac­
tured in or imported into Aus­
tralia. According to Ian Mac­
farlane, head of the electro­
magnetic compatibility sec­
tion at Telecom Research 
Laboratories, international 
standards exist and are en­
forced throughout Europe. 
In an article in the Labora­
tories' newsletter Telecom 
Researcher, Macfarlane 
claimed that the adoption of 
such standards could go a 
long way to reducing Tele­
com' s costs in combating 
EMI. 
A particular problem which 
his section was called upon 
to solve is interference from 
the PABX system, on radio 
services piped into hotel and 
motel bedrooms. The labora­
tories' solution comprised a 
special mains filter for the 
radio system and the installa­
tion of a copper reference 
plate within the PABX to pro­
vide an alternative route for 
the signals. 
The laboratories are now 
producing kits for distribution 
to customers who experience 
problems with EMI. liti 

Stuart Corner is a former edi­
tor of C in C News, and a 
regular writer on computers 
and communications. 



•8MHz 
• 8088 Processor 
•Expandable to 640K on board. 
• Provisions for up to 6 x 2732 EP ROMs 

on board 
• Keyboard connector 
• 8 Expansion slots 

X18030 (excl. RAM) ..... $169 

x 18031 (incl. 640K RAM) $699 

10 MHz XT* TURBO 
MOTHERBOARD 

Increase the performance of your sluggish 
xr approximately four times with this 
super fast motherboard. 
• 8088·2 running at 10 MHz, no wait state 
•Turbo/Normal selectable 
• 640K fitted 
• 8 Expansion slots 
• 4 Channel DMA 
• Keyboard port 

Excluding RAM 
Including RAM) 

$199 

$749 

!WITHOUT MEMORY! 
• 6/1 O MHz system clock with sero wait 

state. 
• 80286· 10 Microprocessor 
• Hardware and software switchable 
• Socket for 80287 numeric data 

co-processor 
• 256K, 512K, 640K, or 1,024K RAM 
•64K ROM 
• Phoenix BIOS 
• 8 Expansion slots 

X 1 8200 (excl. RAM) . . . $689 

X18201 (incL640KRAM)$1,299 

IBM* COMPATIBLE 
EXTENDED KEYBOARD 

(101 KEYS) 
These new keyboards are both xr and 

AT• compatible! 
• 20 Dedicated function keys 
•Enlarged "Return" and "Shift" key 
• Positive feel keys 
• Low Profile Design, DIN standard 
• Separate Numeric and Cursor control 

keypads 
•Additional Functions: Key-in-Lock, Audio 

Beep, Previous Word, Next Work, Fast 
Repeat, Line Feed, Pause, Reset, 
Clear Screen. 

Cat.X12022. only $109 

• 6/10 MHz system clock with zero wait 
state 

• Hardware and software switches for 
alternative system clock. 

• Rechargeable battery backup for CMOS 
configuration table and real time clock. 

• 80286·10 microprocessor 
• Socket for 80287 numeric data 

co-processor 
• 256KB, 512KB, 640KB, or 1,024KB RAM 
• 64KB ROM, expandable to 128KB 
• 8 Input/Output slots 
•Hardware reset jumper 
• Power and turbo LED connector 
• Phoenix BIOS 

X 1 81 00 (Exel RAM) .. $689 

386 MAIN BOARD 
• Intel 80386 CPU (16MHz) 
• Socket for 80387 Math co-processor 
• 32 bit BUS system, 1 M/Byte or 640K on 

board memory 
• Built-in speaker attachment 
• Battery backup for CMOS configuration 

table and real time clock. 
• Keyboard controller and attachment 
• 7 Channel DMA 
• 16 Level interrupts 
• 3 Programmable timers 
• 8 System expansion 1/0 slots: 

5 with a 36 pin and a 62 pin expansion 
slot 2 with only the 62 pin expansion 
slots 1 with two 62 pin expansion slots 
(32 bit BUS) 

X18101 without RAM $2,390 

X 181 03 1 M/Byte RAM $2, 960 

X18105 2 M/Byte RAM $3,500 
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MULTll/O& 
DISK CONTROLLER CARD 

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

Cat. X18040 ...... $145 

p 

MULTI SERIAL CARD 
• 4 RS232C asynchronous communicalion 

rial ports. One fitted 3 optional. 
O Asynchronous communication 

""li~illtlll~CE 
'-'"'~'Hll'~ OMPATIBLE 

FLOPPY DISK DRIVE 
CONTROLLER CARD 

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

X18005 (2 Drives) ... $52 

FLOPPY DISK DRIVE 
CONTROLLER CARD 

• Supports 1 ·44MB, 1 ·2MB, 720K, 360K 
• pc·1xr1Ar compatible 
• 51/4" and 31/2" drives 

X18009 ............. $139 

GRAPHICS CARD 
• Hercules compatible 
• Interface to TIL monochrome monitor 
• One Centronics parallel printer port 
• 2K-Static RAM, 64K Dynamic RAM 
• Display Mode: 720 dots x 348 lines 

Cat. X18003 ...... $139 

COLOUR GRAPHICS CARD 
This card plugs staight into 1/0 slot and 
gives RGB or composite video in 
monochrome to a monitor. 
Colour graphics: 320 dots x 200 lines. 
Mono graphics: 640 dots x 200 lines. 

Cat. X 18002 .. .. .. .. $99 

ENHANCED GRAPHICS 
ADAPTOR CARD 

• 256K display RAM 
• Handles monochrome, CGA Hercules 

and E.G.A. 
• Paradise• compatible 
• Up to 16 colours 
•Standards: 320 x 200, 640 x 200, 

640 x 348, and 720 x 348 

x 18070 • . . • . .. • . . . . . $330 

COLOUR GRAPHICS 
& PRINTER CARD 

This combination card features printer 
and monitor interface. It has 1 parallel 
printer port, RGB CTIC outputs. 
Colour: 
Text Mode: 40 columns x 25 rows. 
Graphics: 320 x 200 

Monochrome: 
Text Mode: 80 columns x 25 rows. 
Graphics: 640 x 200 

Cat. X18010 ........ $99 

PRINTER CARD 
This card features a parallel interface for 
Centronics printers. Included is printer 
data port, printer control port, and printer 
status port. 

Cat. X18017 ........ $29 

DTC HARD DISK 
CONTROLLER CARDS 

X18060(XT) $190 

X18140 (AT) ..... $290 

RS232 & CLOCK CARD 
(WITHOUT CABLE) 

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

Cat. X18028 ........ $89 

RS232(SERIAL)CARD 
(WITHOUT CABLE) 

This RS232 card supports 2 asynchronous 
communication ports. Programmable baud 
rate generator allows operation from 
50 baud to 9600 baud. Fully buffered. 
Second serial port is optional. 

Cat. X 18026 • .. .. • .. $49 

CLOCK CARD 
Complete clock card including battery 
back-up and software. 

Cat. X18024 ........ $55 

GAMES 110 CARD 
Features two joystick ports. (DB15). 

Cat. X18019 ........ $29 

1/0 PLUS CARD 
Provides a serial port, a parallel port and a 
joystick port, and even a clock/calendar 
with battery backup! 

Cat. X18045 ...... $119 , ... ..,~ ,., ' 
I I 

MAIL ORDER HOTLINE 
.. 008 J35757 • 
• fTOLL FREEi 

LOCAL: 543 7877 411--512K RAM CARD 
(SHORT SLOT) 

• 512K memory 
•User selectable from 64K to 512K 
• DIP switches to start address 

X 1 8013 Without RAM ..... $99 

X18014 With RAM ...... $459 

2 M/BYTE RAM CARD 
Plugs straight into BUS ports on mother­
board. xr compatible. RAM not included. 

X 18052 (Excluding RAM) ..... $194 
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IBM* XT* 

COMPATIBLE 
COMPUTERS 
FROM S895 

Check these features and our 
prices. They're exceptional value 
for money! 
•Final assembling and testing in Australia! 
• Fast 8MHz TURBO Motherboard 
•AT' style keyboard 
•Tested by us for 24 hours prior to 

delivery! 
• 8 Slot motherboard 
• 12 months warranty! 
• 150W power supply 

* $895 COMPATIBLE 
COMPUTER 

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

640K RAM TURBO 
COMPATIBLE COMPUTER 

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

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

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

WITH 80 M/BYTE HARD DISK: 
& single 360K Floppy Disk Drive ... $3,795 
& dual 360K Floppy Disk Drives .... $3,995 

1 SOW SWITCH MODE 
POWER SUPPLY FOR 

IBM* PC*!Xr & COMPATIBLE 
DC OUTPUT: +5/13A, -5V/0.5A 

+12V/4.5A-12V/0.5A 

Cat. X11096 ...... $129 

200W SWITCH MODE 
POWER SUPPLY FOR 

IBM* AT* & COMPATIBLE 
DC OUTPUT: +5/16A, -5V/0.5A 

+12V/5A-12V/0.5A 

Cat. X11097 ...... $199 

~g;i~AWSi 

BABY AT* 
COMPATIBLE 
COMPUTER! 
FROM $1,895 

Final assembling and testing in Australia! 
1 M/Byte Main Board 
Switchable 8/10/12 MHz 
1.2 M/Byte Floppy Disk Drive 
80286CPU 
Colour Graphics Display Card 
8 Slots 
Floppy & Hard Disk Controller 
Printer Card and RS232 
Keyboard 
200W Power Supply 
Manual 

. 6 Months Warranty 
•Size: 360(W) x 175(H) x 405(D)mm 

SHORT BABY AT* 512K RAM ... $1,895 

STANDARD BABY AT* 640K RAM, 
hard disk drive .... 
WITH20M/BYTEHARDDISK. $2,195 
WITH 40 M/BYTE HARD DISK . $2,395 
WITH 80 M/BYTE HARD DISK . $3, 795 

N 
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IBM* XT* COMPATIBLE CASE 
XT' size and styling. Features security key 
switch, 8 slots, and mounting accessories. 
Size: 490(W) x 390(D) x 140(H} 

Cat. X11090 ........ $89 

IBM* XT* COMPATIBLE CASE 
AT* STYLING 

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

Cat. X11091 ........ $99 

BABY AT* STYLE 
COMPUTER CASING 

Our latest computer casi11g, featuring 
security key switch, 8 slots, and mounting 
accessories etc. 
Size: 360(W) x 175(H) x 405(D} 

Cat.X11093 ONLY $99 

386TOWERPC 
The 386 Tower PC is a high performance 
system that is functionally and mechanic­
ally compatible with the IBM'AT'. 
However, the 386 Tower PC contains a 
80386 microprocessor, 32-bit memory 
access, and other features, giving it 
2·5 times the performance. 
FEATURES: 
•Intel 80386-16MHz microprocessor 
• Switchable 16/20 MHz 
• One 32 bit memory slot with O wait 

state. 
• 2 M/Byte fitted. Total memory 

expandable up to 16 M/Bytes. 
• Up to 2 M/Byte or 8 M/Byte RAM modules 

on system board or on RAM card 
• Up to 2M/Byte or 8 M/Byte RAM chip on 

system board or on RAM card 
• Option for 80287 & 80387 co-processor 

socket 
• Operates in page mode with interleave 

memory subsystem 
• Shadow RAM supported to allow system 

BIOS to be executed on system memory 
instead of slower EPROM 

• Real lime clock with on board 
rechargeable battery or external battery 

• Four 16·bit 1/0 slot. Three 8-bit 1/0 slot, 
and one 32-bit memory slot. 

• 8042 keyboard controller interface for 
AT' compatible keyboard 

• Seven direct memory access (DMA) 
channels 

• 16 interrupts 
• Chips and Technology chip set 
• AMI 386 BIOS I Phoenix 386 BIOS I 

AWARD 386 BIOS (AMI fitted) 
• 50 M/Byte Miniscribe hard disk. Fast 

access. Formatted to 42 M/Byte. 

• E·~·~·c·a.rd..... . ... ...... ... $5,995 

8087CHIPS 
GENUINE INTEL CHIPS WITH MANUAL 
AND DATA SHEETS PACKED IN BOXES 
8087·3 (4.77MHz) ....................... $195 
8087·2 (8MHz) ............................ $295 
8087·1 (10MHz) .......................... $395 
80287-6 (6MHz) .......................... $349 
80287-8 (8MHz) .......................... $499 
80287-10 (10MHz) ...................... $549 
80387-16 (16MHz) ...................... $899 
80387·20 (20MHz) .................... $1499 
80387-25 (25MHz) .................... $1799 

180W SWITCH MODE 
POWER SUPPLY FOR 

BABY AT* COMPATIBLES 
Cat. X11098 ...... $169 

·•· ~r· · :1:e· ·. · .. 
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RODIRVING 
ELECTRONICS 

MELBOURNE: 48 A'Beckett St. 
PhOne (03/ 663 6151 

NORTHCOTE: 425 High St. 
Phone 103/ 489 8866 

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

MAIL ORDER & CORRESPONDENCE: 
P.O. Box 620,C!AYTON 3168 
Mail Order Hotline: 008 33 5757 
(Toll free, strictly orders only/ 
Inquiries: (03/ 543 7877 
Telex:M 151938 
Fax: 1031 543 2648 

MAIL ORDER HOTLINE 
008335757 

(TOLLFREEJ 
(STRICTLY ORDERS ONLY) 

LOCAL ORDERS 
&INQUIRIES 
(03) 543 7877 

POSTAGE RATES: 
$1 - $9.99 .................................. $2.00 
$10 - $24.99 .............................. $3.00 
$25 - $49.99 .............................. $4.00 
$50 - $99.99 .............................. $5.00 
$100 plus ................................... p.50 
The above postage rates are for basic 
postage only. Road Freight, bul= 
fragile items will be charged at d 
rates. 
Errors and omissions excepted. 
Prices and specifications subject to change. 
IBM*. PC*' XT*. !l.T*. a~ ~IStt'rl!'d trademarks of /llh!'matlOl'lal 
Bus1~s Machines. *Appll' •s a registtored trademark 
*Denotes ~1srert'd tritdmarks of tl'll!'ir r~t!W' ownttJ 



PUBLIC SERVICE 
NETWORK 
..,,_nslon to pu•llc 
sector envisaged 
A new network from the Public 
Service Board will initially link 
160 locations around NSW 
and will be progressively ex­
panded to provide a service 
available to the entire state 
public sector. The network be­
tween departments will not 
only improve the efficiency of 
the State's administration but 
will also result in considerable 
cost savings through the shar­
ing of hardware. It will reduce 

the duplication of equipment, 
reduce data processing costs 
and improve communications 
to remote areas. It will also 
complement the State Govern­
ment's planning for it's tele­
communications strategies. 

Initially the Network will be 
used by the Department of 
Youth and Community Ser­
vices (Y ACS) for their Client 
Information System, and the 
State Land Information Coun-

cil for the state's integrated 
land information system. The 
system will also form the basis 
of the NSW Tourism Commis­
sion's NEWTRACS system 
linking booking and informa­
tion offices with transport, ac­
commodation and tour opera­
tors across the State. 

The three Australian com­
panies who won contracts are 
Computer Protocol Pty Ltd 
(supply network interface de­
vices and switches), General 
Technology Pty Ltd (supply 
terminals), and JN Almgren 
Pty Ltd (supply multiplexes). 

Ausinet 
A new on-line bibliographical 
reference system is available 
on Ausinet, the Australian 
data base network. This data 
base includes all Australian 
publications on work and la-
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bour, e1101ployment, education 
and training, industrial rela­
tions and wages, job creation, 
equal employment and indus­
trial democrac9. 

The system will provide a 
current reference service and 
an historical research tool, 
which covers Australian and 
overseas monographs and 
journal articles from last cen­
tury to the present and a com­
plement to such Australian so­
cial sciences data bases as 
Australian Education Index, 
Australian Public Affairs Infor­
mation Service and Australian 
Family Studies Data Base" 
There is also a complement to 
international data bases like 
Labordoc (International La­
bour Organisation) and Eric 
(US Department of Educa­
tion). 



Around the world 

Free trial success 
The Austrian PTT has been 
actively promoting the na­
tional videotex service with a 
six months free trial, offering 
new subscribers free access to 
services. Since its start, 
SCH600 million has been in­
vested in the national service 
which to date has about 8000 
users, 59 per cent of which use 
Mupid intelligent terminals. 

Since the start of this "free 
trial" programme in October 
'86, the number of subscrip­
tions has increased by 3000. 
However, there are still only 
8000 subscribers, which prob­
ably reflects the fact that the 
Austrian system did not reach 
a stable performance before 
1986. In the meantime, the 
Austrian PTT itself continues 
t.:i lease Mupid terminals for 
SCH 130 per month, plus 
SCH70 per month for the 
modem. In additon, users pay 
SCH40 per month, a local tele­
phone charge plus a subscrip­
tion charge of about $5 per 
month. 

News service on-line 
The joint UK Observer Prestel 
News Service, which went live 
last year, fills the gap as an on­
line source for international 
news and news analysis, at the 
proverbial touch of a button, 
for videotex users. 

News reports are compiled 
by Observer newspaper jour­
nalists with direct access to ex­
clusive stories from foreign 
correspondents as well as the 
news coming through the nor­
mal international agencies. 

An overnight round up of 
UK news is available on screen 
each morning and augmented 
throughout the working day 
with the headline news stories 
as they occur, and with in-

depth analysis and comment 
where appropriate. As well as 
a review of the news and com­
ment from the national press, 
daily coverage also includes 
TV programme news and pre­
views with a special 'What's 
on' and 'What's new' in the 
arts section. 

Videotex demise? 
British Telecom (BT) has just 
restructured its value added 
data service into an enlarged 
Dialcom Group, which is now 
fully operational. It combines 
Dialcom Inc (available in 17 
countries) and includes Dial­
com 400 (a X.400 messaging 
service), Telecom Gold (in­
cluding gold 400, based on 
Dialcom software), and BT's 
value added business services 
which include Prestel. 

BT's computer network ser­
vices division which provides 
technical support for the UK, 
is also part of the Dialcom 
group. The idea is to integrate 
the marketing of what BT calls 
value added businesses, and 
separating developing work. 

Transpotel opts out 
Transpotel is one of the first 
true blue European videotex 
services now seeing the limita­
tions of that technology. 

Since 1982, T ranspotel of­
fers services in a transport ca­
pacity in West Germany, the 
UK, The Netherlands, France, 
Norway, Austria, Sweden and 
Switzerland. 

The new trend is PC based 
services with VAS communi­
cation options for EDI - Email 
and centralised information. 

With the inflexibility of the 
Prestel technology used in 
these countries the need to 
look for other solutions has 
emerged. 

Integration 
The German videotex service 
Bildschirmtext {Btx) will be in­
tegrated into the national 
ISDN network. A Btx access 
point will open in November 
1988 in the ·USA; by mid-
1990, eight Btx access points 
will be installed. Users will pay 

a maximum of 65 US cents per 
minute to access the service. 

Integration of Btx with ISDN 
means that sophisticated Btx 
graphic frames will only take 
0.5 sec to be transmitted com­
pared to 20 seconds currently. 
It will also provide enhanced 
features such as having a light 
flicker on the user's terminal 
whenever a message is sent to 
his individual mailbox, or dis­
play the telephone number of 
someone who is calling, while 
the line is being used to access 
the Btx service. 

The German Bundesport will 
also introduce a kiosk type 
charging method as an option 
for Bildschirmtext IPs by the 
end of this year. 

Electronic school 
Publishers McGraw-Hill in the 
USA developed an electronic 
service, MIX for schools and 
teachers with exchange pro-

'Understandascope 
will provide a 

unique opportunity 
for relating to 
other people' 

grammes for overseas con­
tacts. 

Students in Australia, the 
USA, Germany and Puerto 
Rico can communicate with 
each other through MIX. This 
service has an electronic mail 
facility, computer conference 
service, file transfer facilities 
and a news service. 

Subscription to MIX is 
$US 149.50 p.a. A similar ser­
vice is also in operation in the 
UK under the name 'The 
Times Network for Schools'. 

Ask and you shall ... 
The USA publisher Grollier 
was able to generate $USS 
million revenue with their elec­
tronic publisher's division. 
Their major product is the 
Academic American Ency­
clopedia. This product is pub­
lished in several different 
ways. 
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There are the on-line ver­
sions on 17 different data 
bases. The service is profitable 
but this money is 'swallowed 
up' by the CD-ROM and the 
CD-I versions. CD-ROM is 
used in schools but strangely 
enough, Grollier does not see a 
great future for this product. 
They are more optimistic over 
the CD-I version, combining 
text, pictures and audio. 

Bell rings up victory 
Regional Bell Operating Com­
panies (RBOC) in the USA can 
offer information transmission 
and gateway services as long 
as they don't control the "gen­
eration or manipulation" of in­
formation content, according 
to Judge Harold Greene's 
long-awaited clarification of 
his RBOC information activi­
ties ruling. 

The decision grants "wide 
flexilibity to RBOCs for trans­
mission systems and voice 
storage application" - signifi­
cantly expanding RBOC's abil­
ity to offer information ser­
vices. 

Green's ruling - a remark­
ably conciliatory and sympa­
thetic document - is the first 
official permission for RBOCs 
to plunge into the ventures 
outlined in his September l 0 
decision. The RBOCs have 
now been authorised to: 

* Set up gateways; * create and manage "intro­
ductory information con­
tent" (menu frames) on 
gateways; * provide "kiosk" billing and 
collection services; * offer protocol conversions; * operate voice storage and 
retrieval systems, including 
audiotex services; * support electronic mail 
development; 

* provide data transmission 
services, including address 
translation. itti 

Paul Budde specialises in the 
marketing and management 
of electronic services and 
communication networks. 



A FOREIGN AFFAIR 
New Zealand's SltorlwaYe 
Sel'1flce assured 
Our man in New Zealand reports on the 
successful bid for funding which will ensure 
the future of the Radio New Zealand 
shortwave service. 

ARTHUR CUSHEN 

One of the outcomes of the. re­
cent change of policy for 
broadcasting and television in 
New Zealand which went al­
most unnoticed was the fact 
that the Shortwave Service of 
Radio New Zealand is assured 
of funding in the future from 
the taxpayers through the 
Ministry of Foreign Affairs. 

1830-2115 hrs on 12045 kHz 
15150 kHz; 2345-0145 and 
0345-0730 on 15150, 17705; 
1000-1215 on 6100, 9850. On 
Saturday and Sunday there is 
continuous transmission from 
0145-0345 carrying the Sport­
ing Service. 

From October 30, New Zea­
land has been on Daylight 
Time, and these broadcasts 
are heard one hour earlier, up 
to the return to standard time 
on the first Sunday of March, 
1989. 

Broadcasting House, Wellington frQm where Radio New Zealand 
Shortwave Service originates. 

The Shortwave Service cele­
brated 40 years of operation 
on September 26, and has 
over that long period used the 
same transmitting equipment. 

The service continued with 
its programme to the South 
Pacific until May 1, 1976. On 
that date the Government ter­
minated the support and the 
station was off the air for five 
weeks. 

~The Broadcasting 
Tribunal is to be 
disbanded . . . ' 

Worldwide protests were 
such that the Government re­
stored funding and broadcasts 
continued to May, 1982. At 
this point the funding was 
again cut and since then the 
shortwave service has been 
funded from licence fees by 
the Broadcasting Corporation 
of New Zealand. 

It is not expected that the 
changeover to the Ministry of 
Foreign Affairs will occur be­
fore July l next year and in the 
meantime plans for upgrading 
the technical facilities are ex­
pected to be released shortly. 

The present schedule is 

By tender 

threat of taking a station off 
the air for 24 hours is one of 
the major planks in the role of 
the new authority, while for all 
broadcasting and television 
stations, membership is com­
pulsory. 

The Broadcasting Corporation 
of New Zealand is to be dis- World waves 
banded, while Radio New Zea- COST A RICA: Radio for 
land and Television New Zea- Peace International, PO Box 
land become state owned en- 88, Santa Ana verified with let­
terprises, and will be in compe- ter, card and history of the sta­
tition with private operators. tion. The present schedule is 

The Broadcasting Tribunal weekdays 1800-0000 21555; 
is also to be disbanded and as 0200-1000 13660; 1400-1700 
from April next year the allo- 7375, with all transmissions in 
cation of frequencies will be by English except 1400-1700 
tender under the control of a which is in Spanish, and trans­
Broadcasting Commission. At mitter power is 2 kW. 
the same time, the present sta- PHILIPPINES: FEBC Manila, 
tions will not be effected by a on 11995 kHz opens at 0900 
change in policy, while there is in the Japanese and lndone­
to be the introduction of Sun- sian languages, till 0930. Eng­
day commercials after l pm lish to the South Pacific 0830-
local time. 0930 is now on 11850 and 

National and Concert pro- 15100 kHz. 
grammes can have sponsored UNITED KINGDOM: The 
programming, while a Broad- title BBC World Service now 
casting Standards Authority covers all language broad­
will allow public and private casts not just English as in the 
broadcasting to draw up their past and the name External 
own rules and thus safeguard Service which was used for the 
the standards of radio and 36 languages carried by the 
television in the future. A BBC, has been dropped. 
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The World Service to Aus­
tralia is carried on several 
channels, but the best recep­
tion 1800-2000 is on 9410, 
97 40, l 1750; 2000-2200 
7145, 9570; 0600-0815 7150, 
9640, 11955, 15360 and 
0900-1130 97 40, 11750, 
15070, 15360. 

USA: Voice of America to 
the Pacific has altered fre­
quencies, and now operates 
2200-2400 15185, 15305, 
17735 and l 100-1200 5985, 
6110, 11715, 15420 kHz. 

The latest schedule of 
KUSW Salt Lake City is 1600-
1900 on 15225; 1900-2200 
17715; 2200-0100 15580; 
0 l 00-0300 11695; 0300-0500 
9815; 0500-0700 6175; 0700-
1100 6135; 1100-1600 9850 
kHz. Eli 

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



LEARNING THE 
HARD WAY 
Whither science and 
education I 
John Coulter expresses concern at the 
gradual demise of R & D funding and warns 
what may happen to our industry should 
this trend continue ... 

Despite protestations from 
Senator Button, and particu­
larly the Minister for Science, 
Barry Jones, that science, sci­
ence education and research 
are important, especially to 
Australian industry, funding 
for these activities is not far­
ing well. 

Direct Commonwealth ex­
penditure on research and 
development for 1987-8 of 
$1179 million compares with 
$1178.5 million in 1986-7, a 
real decrease of almost 6%. 

Compared with 22 OECD 
countries Australia is 15th on 
the proportion of Gross Do­
mestic Product spent on 
R & D. The US, Japan and 
Sweden each spend almost 
two and a half times as much 
of their GDP as Australia (see 
Table). As their per capita 
GDP is higher than ours the 
absolute amount spent is 
much greater. In expenditure 
on higher education we rank 
1 1th, spending less than half 
that of Sweden. 

In comparison with other 
OECD countries business en­
terprises in Australia do not 
support R & D as vigorously 

· as those in other countries. 
We are equal 16th with Ire­
land spending only one fifth 
as much as a proportion of 
GDP as Japan. 

Over the past 20 years we 
have spent an almost con-

stant proportion of GDP on 
higher education while the 
percentage spent on R & D 
fell from l .3% in 1968-9 to 
1% in 1981-2 and has now 
recovered to l .16%. 

Pyramid 
In many respects, however, 
the situation is worse than 
these figures would suggest. 
Research, development and 
higher education perch atop 
a pyramid of community 
awareness and positive orien­
tation toward science. 

These depend upon broad, 
quality education at the lower 
levels which interest students 
in science and the interaction 
of science and society. In 
such an education, science 
comes to be seen as an excit­
ing creative activity of rele­
vance to most social deci­
sions; science valued for its 
own sake and as an aid to 
understanding and influenc-
ing the world around us. (For 
example, being excited by un­
derstanding of the processes 
of human reproduction and 
being able intelligently to 
enter the debate over in-vitro 
fertilisation). 

What we have seen, how­
ever, has been a narrowing of 
perspective toward those 
aspects of education and 
R & D which are thought to 
be useful and profitable in the 

short run. This will work for a 
while, for we can draw on the 
people, attitudes and skills 
produced over previous de­
cades. But in the end it will 
fail. 

Scientific enterprise cannot 
exist in isolation or in a strait­
jacket. The driving force of 
scientific inquiry is curiosity in 
a creative mind. Newtonian 
physics guided our rockets 
into space and allowed us to 
land on the moon. 

Understanding the stucture 
of DNA has allowed us to 
manipulate genes and genetic 
sequences, yet neither inquiry 
was motivated by immediate 
applicability, and indeed, was 
not immediately applied. And 
so it was with the investiga­
tions that led to the transis­
tor, and through it, to the 
development and spread of 
cheap computers. 

But there is another fault in 
the Government's narrow ori­
entation. An information soci­
ety is more than one which 
develops ever faster and 
cheaper ways of processing 
words, figures or pictures. A 
society with this narrow tech­
nical focus (Australia, if we 
don't quickly lift our sights) 
merely increases the noise to 
signal ratio. 

Dressed garbage 
Compare the words-and-pic­
tures-rated present with 50 
years ago. How much of 

JOHN COULTER 

what now washes past us is 
information, how much is 
garbage dressed in the guise 
of information which clutters 
our input, our memory, our 
analytic and integrating func­
tions? Who controls the use 
of this technology and to 
what purpose is this control 
directed? Who funds. research 
into these sociological ques­
tions? Certainly not the com­
panies currently exercising 
control! And who opens 
these data to democratic dis­
cussion and political choice? 
Certainly not the present gov­
ernments or bureaucracies of 
Australia with their narrow 
utilitarian orientation. 

Yes, we do need to spend a 
great deal on education in­
cluding science and technical 
education. Our research ef­
fort needs to be boosted sub­
stantially. But we must also 
relearn the intrinsic value of 
these activities. These pur­
suits are their own justifica­
tion; they are a social benefit, 
not an economic cost. 

For if the beautiful and the 
elegant are forever shoul­
dered aside by the pragmatic 
and the utilitarian we shall 
steadily become slaves rather 
than masters of the industrial 
system and we shall certainly 
lose our humanity. eti 
Senator John Coulter is the 
spokesman for the Australian 
Democrats on Science and 
Technology. 

Comparison Table 
Country 
USA 
Japan 
Sweden 
Germany 
UK 
Australia 
New Zealand 
Spain 
Portugal 
Greece 

R. & D. as % of G.D.P. % in Higher Education 
2.88 0.39 
2.81 0.57 
2.79 0.69 
2.60 0.40 
2.33 0.32 
1.16 0.32 
0.95 0.14 
0.44 0.08 
0.40 0.10 
0.32 0.06 
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THE ART OF 
SURVIVAL 
An eye on the danger 
signs in •usiness 
More than half of all small businesses fail 
soon after launching. Some survive a little 
longer. In this article John Coward helps 
you find the clues which might spell doom. 

The entrepreneur with a good 
technology who sets up a 
business often fails due to 
poor financial management. 
In fact, it's the major reason 
why 65 per cent of small 
businesses fail in the first 
seven years. 

The senario is something 
like this: The technology is 
good, so all goes well. But 
the business is undercapita­
lised, so it's necessary to bor­
row to finance production. 
Sales go through the roof, 
but costs go up to match. 
The result: our entrepreneur 
can't get ahead - and 
worse, he can't understand 
why. 

Proper management 
As small businesses face a 
more difficult economic cli­
mate, greater complexities 
and paperwork due to 
changes in tax and other 
government regulations, the 
problem of lack of proper 
management assumes more 
and more importance. 

What are the danger signs 
that a creditor concerned 
about a customer's business 
looks for? 
• Payments delayed from 30 

to 60 days and beyond. 
• Paying rounded amounts 

indicating part-payment of 

debts because the full 
amounts cannot be met. 

• Not paying tax regularly. 
• The chief executive is never 

available and doesn't return 
your phone calls - in other 
words, he's hiding. 
For the business person 

who is heading for trouble, 
the early warning signs are: 
• Chronic liquidity problems, 

like writing cheques but not 
posting them because 
they'll bust the overdraft. 

• Never enough stock to 
meet production line needs. 

• Constantly increasing bor­
rowings or the overdraft 
limit to cover costs. 
The important thing for a 

business person in this posi­
tion to do, is to look at the 
monthly balance sheet. This 
should show the early warn­
ing signs. With the good busi­
ness programmes available 
for computers this is not diffi­
cult. Each month's costs 
should be offset against the 
month's income. 

It's more important to inter­
pret trends in a business than 
look at the position at any 
one time. This is where the 
owner needs to see a finan­
cial adviser. Too many entre­
preneurs go on borrowing 
making the situation go from 
bad to worse 

So how does a business go 
about pulling itself out of this 
ever-deepening hole? 

Look at your resources and 
analyse the contribution each 
activity makes. If, for exam­
ple, the return a product 
makes towards recovery of 
fixed costs is below the cost 
of production it may be ap­
propriate for the product to 
be discarded. 

Not the answer 
Borrowing more may not be 
the answer. A better solution 
may be to look at the struc­
ture of the business and reor­
ganise, cut out unprofitable 
activities and concentrate on 
areas which are contributing. 
It may be that the company 
itself cannot be saved, but 
the resources it has, the peo­
ple, the plant, the product, 
can be re-directed to better 
use. 

It may be possible to put in 
place long-term finance in­
stead of just pushing up the 
overdraft every time there is a 
crisis. 

One of the big problems for 
small business in Australia is 

JOHN COWARD 

the lack of suitable venture 
capital for emerging busi­
nesses, such as is available in 
the US and UK. However, 
there are various sources of 
venture capital that can be 
approached and this area has 
been covered in previous arti­
cles. 

What about one of the 
constant complaints of small 
business - the slow payers? 
The key is to decide how 
much you need the customer 
- and if you are prepared to 
finance the relationship. You 
may be better off discarding 
it. 

Proper credit control sys­
tems, along with checks on 
monthly cash flow, are an im­
portant part of a system of 
financial management that is 
essential to a well-run busi­
ness. 

Basically, the message is: 
don't wait until the worst 
happens. Put in proper finan­
cial controls from the begin­
ning. eti 

John Coward is the National 
Technology Partner of Coop­
ers & Lybrand, management 
Consultants. 

Regular monitoring of outstanding debts constitutes a must for 
survival in any business, large or small. 
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20 M/BYTE HARD DISK 
Tandon drive with controller card. 
IBM" compatible. 12 month warranty 
X20010 ...... ONLY $495 

42 M/BYTE HARD DISK 
MiniScribe drive, IBM" compatible. 
50 M/Byte unformatted. 
12 month warranty. 
Without controller . . $595 
With controller ....... $695 

80 M/BYTE HARD DISK 
Seagate drive, IBM" compatible. 
12 month warranty. 
X20030 ... ONLY $2,490 

RITRON 
EGA COLOUR MONITOR 
Quality monitors without the 
exorborant price tag! 
Display Tube: 14 inch 90° 
deflection dot type black matrix. 
Standard persistence phosphor 

Active Display Area: 
240x 18Qmm 

Reaolutlon: 
64 Colour: 720 dots(H) x 350 lines 
16 Colour: 640 dots(H) x 200 lines 

.................. only$695 

D 
RITRON 

VGA COLOUR MONITOR 
Quality monltora without the 
exorborant price tag! 
Display Tube: 14 inch goo 

deflection P22 Non-glare, tint. 
0·31mm Dot pitch, 

Active Display Area: 
245x 185mm 

Resolution: 
BOO dots(H) x 600 lines(V) 

Display Colour: TIL input 
TIL input: 8116164 colours 
Analog input: unlimited colours 

.................. only$995 

iiiiiiii~, 
PRINTER RIBBONS 

TO SUIT: 
CP80,SX80,DP80,BX100 

MB100 
1.g (C22036) 10+ 

$8.95 $7.95 

MX70/80 FX70/80 RX70/80 
1.g (C22031) 10+ 

$8.95 $7.95 

MX100, FX100, RX100 
1-g (C22002) 10+ 

$19.95 $18.95 

LXSO 
1-9 (C22003) 10+ 

$9.95 $8-95 

LQ1000 
1-9 (C22012) 10+ 
$27 .60 $25.00 

RITRON 
CGA COLOUR MONITOR 
Quality monitors without the 
exorborant price tag! 
Display Tube: 14 inch go0 

deflection 0·3gmm Dots trio pitch. 
Dark face screen 

Phosphor: P22 
Reaolutlon: 640 dots (horizontal) 

240 line (vertical) 
.................. only $495 

PRINTER STANDS 
• Restores order to your work area. 
• Conveniently stacks paper ptintout 

in document tray automatically 
• Made of black plastic coated steel 
• Suitable for most printers 

(801132 column) 
•Excellent value at these prices! 
C21054 .............. $26.95 

STAR NX1000 PRINTER 
• 144 c.p.s. high speed draft printing 
• 36 c.p.s. NLQ printing 
• 8 built-in NLQ fonts 
• Proportional printing available in 

all font styles 
• Convenient push button control 

panel 
• Paper parking mechanism 
•Tractor and friction feeds standard 
• Standard parallel interface 
•Two emulation modes: 

IBM Proprinter II, EPSON ESCIP 
C22049 ................. $495 

DATA TRANSFER 
SWITCHES 

If you have two or four compatible 
devices that need to share a third or 
fifth, then these inexpensive data 
transfer switches will save you the 
time and hassle of constantly 
changing cables and leads around. 
• No power required 
• Speed and code transparent 
• Two/Four position rotary switch 

on front panel 
• Three/Five interface connections 

on rear panel 
• Swttch comes standard with 

female connector 
2WAYRS232X19120 .. $49 
4 WAY RS232 X1g125 ...... $59 
2 WAY Centronics x1g130 . $49 
4 WAY Centronics x1g135 . $59 

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

GOLDSTAR 
12" TIL MONITOR 

X14500 GREEN only $99 
X14502 AMBER only $99 
10 OR MORE $95 EACH 

I~! (1 
PRINTER LEAD 

•Suits IBM' PCIXT, compatibles 
• 25 pin "D" plug (computer end) to 

Centronics 36 pin plug 
P19029 (1.8 metres) $14.95 
P19030 (3 metres) .. $19.95 

JUMBO 
51/4" DISK STORAGE 

(DD120-L) 
If you have tots of disks. you'll 
appreciate the extra capacity of this 
disk storage unit when it comes to 
locating a particular disk. 
Features ... 
• 120 x 51/4" disk capacity 
• Smoked plastic hinged lid 
• Lockable (2 keys supplied) 
• High impact plastic base 
C16028 ..... only$19.95 

31/2" DISK STORAGE 
CDDSO-L), 

•Holds up lo BO x 31k' diskettes. 
• Smoked plastic hinged lid 
• Lockable (2 keys supplied) 
• High impact plastic base 
• Contemporary design 
C16038 ..... only$19.95 

31/2" DISK STORAGE 
•Holds up to 40 x 3112" diskettes. 
• Lockable (2 keys supplied) 
• High impact plastic lid and base 
C16035 ..... only $14.95 
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"NO BRAND" DISKS! 
Now you can buy absolute top quality disks that are alao the cheapest 
In Australia! They even comewfth a lffellme warranty, which Indicates 
the quality of these disks. So why pay 2·3 times the price for the same 
quality? 

Packs of 10, DIS DID without boxes, or brand name, just their white paper 
jacket, and index labels. (5 1/4" disks includes write protects). 

5 1/4" 2S/2D "NO BRAND" DISKS 
10+DISKS 100+DISKS 1,000+DISKS 

$6· 75ea $6·50ea $6·25ea 
(ALL PRICES PER 10 DISKS. TAX EXEMPT PRICES LESS$1) 

5 1/4" HIGH DENSITY DISKS 
(DOUBLE SIDEDI 

10+DISKS 100+DISKS 1,000+DISKS 

$23·95ea $22·95ea $21 ·95ea 
(ALL PRICES PER 10 DISKS. TAX EXEMPT PRICES LESS $1) 

3 1/2" 2S/2D "NO BRAND" DISKS 
10+DISKS 100+DISKS 1,000+DISKS 

$23 $22 $21 
(ALL PRICES PER 10 DISKS. TAX EXEMPT PRICES LESS $2) 

MICRODOT DISKS! 
DESCRIPTION 1-g BOXES 

31/2" 2S/2D ....... $32.95 
51/4" 1S/2D ....... $ 9.95 
51/4" 2S/2D ....... $11.95 
51/4" 2S/HD ...... $23.95 

10+ BOXES 

$30.95 
$ 9.50 
$10.95 
$22.95 

VERBATIM DISKSI 
(ALL PRICES PER BOX OF 10 DISKS) 

DESCRIPTION 1-9BOXES 10+BOXES 

31/2" 1 S/20 ... $39.95 $37.95 
31/2" 2S/20 ... $46.95 $43.95 
31/2" 2S/HO .. $99.00 $89.00 
51/4" 1 S/20 ... $22.00 $21.00 
51/4" 2S/20 ... $26.00 $24.00 
51/4" 2S/40 ... $75.00 $70.00 
51/4" 2S/HO .. $41.00 $39.00 



T 
he Minister for Defence, Kim 
Beazley, had just stepped from the 
cockpit of a United States Air 

Force (USAF) E-3 Sentry aircraft - in 
Darwin mid-year for Operation Pitch 
Black - when he announced Australia 
would acquire an Airborne Early Warn­
ing (AEW) capability. 

He summed up his own final conver­
sion to the cause with the words: "The 

A N N A G R U T Z N E R contribution made to air defence using 
AWACS (Airborne Warning And Con­
trol System) and not using AWACS is 
like chalk and cheese. If you use 
AWACS you win, if you don't use it you 
lose." 

It was rather like someone test-driving 
a Ferrari saying they were so impressed 
with its performance that they would go 
out and purchase a Mini-Minor. Having 
seen the best and most expensive "eye 
in the sky" in action, Mr Beazley may 
find it difficult to tailor his tastes in 
AEW to a model that fits his somewhat 
more modest budget. 

The options for our RAAF to get into 
the AEW business are, however, far 
more realistic with the advent of 
cheaper versions of the original A WACS 
concept, which ore being marketed by 
AW ACS' competitors in the defence in­
dustry. Many are, in fact, better-suited 
to our regional air defence requirements. 

BEYOND 
THE 
HORIZON 
rite 
airborne 
early 

• warning 
system 

Defence writer Anna Grutzner 
reports on government plans 
to equip its RAAF aircraft 
with the latest early 
warning capability. 
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Kim Beazley. 

Autralia will probably fit AEW to three 
or even four of its existing types of air­
craft, possibly the P-3C Orion, the 707, 
or the C 130 Hercules transport plane, 
for which there are specific systems de­
veloped and in operation elsewhere. The 
project has a five-year span, with a view 
to having the aircraft fully-fitted by the 
mid- l 990s. However, the RAAF and 
Defence Department are somewhat at 
odds over how fast the tendering pro­
cess should proceed, with the former 
being anxious to see AEW in its aircraft 
as quickly as possible. The Government 
is in the process of drawing up a tenta­
tive shortlist of tenderers. 

More pressing 
The fact that our regional neighbours 
have modernised their air defence 
sysems, and in some cases bought 
AEW, has made the case for Australian 
AEW more pressing. Singapore, Malay­
sia, Indonesia and Thailand are acquir­
ing F 16 aircraft and range extenders, 
such as aerial refuelling capabilities. The 
fiercely competitive manufacturers are, 
moreover, ever-watchful of opportunities 
to sell improved technology to middle 
and Third World powers. 

Mr Beazley says he has up to $400 
million to spend on AEW. It is an outlay 
he is quick to point out would save the 
RAAF $800 million in buying extra FA-
18 Hornet fighters to perform the early­
warning role. The cost of a single 
AWACS (brand) is about more than 
$100 million, just beyond our price 
range if the sensible option of purchas­
ing four remains on target. 

Given the Government's awareness of 
the potential spin-offs for Australian in­
dustry in re-equipping and modernising 
the defence forces, the ability of pro­
spective tenders to offer attractive off­
sets or industry participation may be a 



An RAAF P3C Orion. These aircrah could be converted for AEW functions. 

base-level requirement for the AEW fit. 
The successful Boeing deal in Britain, 
for instance, involved offsets of 130 per 
cent to UK industry. Initially Boeing, 
who teamed with Plessey, Ferranti and 
Racal for the project, had only offered 
35 per cent offsets. Moreover, while the 
failure of the Nimrod AEW3 tender was 
a major disappointment to British Aero­
space, there is usually industry work 
that comes the way of the loser. BA has 
been awarded the $20 million contract 
to instal the American A WACS in the 
RAF aircraft. 

The Government is keeping an open 
mind on whether it buys the AEW sys­
tem to fit into existing aircraft or pur­
chases a couple more aircraft complete 
with AEW capability. In the event of the 

latter, new P-3 Orions, already used in 
the anti-submarine role, are strong con­
tenders. If the 707 is chosen, the AEW 
will almost certainly be fitted to the 
three being equipped with aerial refuell­
ing capacity. The AEW-geared fleet 
would be based at Richmond or Edin­
burgh airbase, depending on which air­
frame is selected. 

It may seem an extravagance when 
the Govenment is set to spend $500 
million on the Jindalee over-the-horizon 
radar to be getting into AEW. But it has 
long been an item on the RAAF shop­
ping list. The limitations of Jindalee and 
the FA-18 Hornets as an air defence 
system were recently acknowledged by 
Mr Beazley. Over-the-horizon radar uses 
radar frequencies in the HF shortwave 
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band, which bounce the beam off the 
E-layer in the earth's ionosphere. It is an 
extremely cost-efficient approach to sur­
veillance of a large area. However, the 
system is susceptible to climatic 
changes producing variations in the re­
flectivity of the ionosphere, no matter 
how much the system itself tries to 
compensate. 

Examining concept 
While Australia cannot afford the origi­
nal Boeing E3 AW ACS, it is worth ex­
amining the concept and capability as a 
measure of how advanced AEW is. The 
E3 airframe has been modified from the 
commercial Boeing 707. From a height 
of I 0,000 metres, the E3 A WACS can 
identify attacking aircraft more than 
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A C-130 Hercules fitted out for electronic su;veillance. 

500 km away. The AWACS is a West­
inghouse Electric Corporation design, 
the AN/APY-2,, chosen specially as a 
surveillance and early warning radar 
over a Hughes radar design for the 
USAF in 1973. Boeing built the system 
for 34 aircraft, the first having been de­
livered in 1977. 

It operates on the S-band 10 cm fre­
quency in seven modes: a Pulse-Doppler 
Non-Elevation Scan (PONES), enabling 
detection and attack of aircraft to 
ground level, a pulse-Doppler elevation 
scan (PDES), using vertical electronic 
beam to measure a target's elevation, 
beyond-the-horizon (BTH) pulse radar 
for range surveillance when the horizon 
is obscured by ground clutter, passive 
mode, in which the transmitter is shut 
down while receivers continue to moni­
tor electronic countermeasures, short­
pulse maritime surveillance to reduce 
sea clutter effects and to detect surface 
vessels, test maintenance for servicing 
by the radar technician, and standby, in 
which the receivers are shut down but 
ready for instant re-use. 

Training unit on loan 

Besides the l.JSAF, for whom the 
AW ACS was developed, NA TO and 
Saudi Arabia are major purchasers of 
the top-notch airborne early warning. 
France has ordered three. Britain has on 
order six E-3As for the Royal Air Force, 
to be delivered progressively from next 
year. Boeing won the lucrative contract 
at the last minute from the British Aero­
space Nimrod AEW3, when it became 

apparent that there were serious prob­
lems with its General Electric Company 
avionics, not the least of them being its 
unfortunate ability to track motorway 
traffic. While awaiting delivery of the 
A WACS, the airforce has on interim 
lease three E-3s from the USAF to 
begin training crews. 

The American Lockheed-Georgia P-3 
AEW is an option our Government will 
consider seriously. Bought by the US 
Customs Service with AEW, Australia 

The immense nine-metre rotodome is 
in the rear fuselage, and the radar has a 
very large aperture. Its size, and the 
added endurance capability are key rea­
sons why an aircraft as large as the 707 
is a suitable airframe for the AW ACS 
system. The aperture size produces a 
very narrow beam width that gives it 
good horizontal and vertical plane reso­
lution. 

The grandfather of A WACS, the Boeing E-3 Sentry. Essentially it's a Boeing 707 
with a radar on top. 
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already operates 20 of the P-3 Orions in 
an antisubmarine role. As part of a 
worldwide promotion drive, Lockheed 
earlier this year made an unsolicited op-

shows significant performance differ­
ences in the different aircraft. 
After the E-3 AWACS, Gruman's E-2C 
Hawkeye is considered top-of-the-range. 

~ ... to see over the horizon or behind mountains' 

proach to the RAAF to provide four up­
graded models. The company is facing 
the prospect of being unable to keep its 
P-3 production line going if it does not 
win new contracts. 

The P-3 with AEW capability would 
make a very suitable coastal patrol air­
craft along the northern coastline. Its 
radar is the General Electric Company's 
UHF AN/APS-145, which is undergoing 
constant revamp to improve its scan­
ning and detection performance. In 
1986, the US Navy began evaluating 
the AN/APS-145 radar, which is able to 
track more targets simultaneously at 
greater ranges, minimise the effects of 
jamming and produce sharper overland 
vision. While the GEC radar is used in 
both the P-3 and E-2C Hawkeye, it 

It has GEC radar, beginning with the 
AN/ APS-120 and later updated with the 
AN/APS-125 and AN/APS-138. The 
first generation AN/ APS-120 had auto­
matic over-water target detection but 
manual over land. 

The second generation AN/ APS- 125 
with fully-automated tracking and de­
tection, and improved the Electronic 
Counter-Counter Measures (ECCM) and 
electromagnetic interference filters. The 
new APS-138 has a new antenna, the 
Total Radiation Aperture Control An­
tenna, or TRAC-A with further improve­
ments against interference. 

The US Navy placed contracts with 
Gruman and GEC in 1972 to develop an 
advanced radar-processing system that 
would be more sensitive to noise and 

RADAR CANNOT SEE OVER THE 
HORIZON. THE HORIZON FOR AN 
AIRCRAFT IS MUCH FURTHER AWAY. 

HOW IT WORKS 
Airborne early warning is a system 
that enables an aircraft to "see" 
over the horizon or behind mountains 
and other ground obstacles. By flying 
with surveillance sensor on board to­
wards o potential threat, identifica­
tion and subsequent contingency 
plans con be put in place much ear­
lier. The AEW-fitted aircraft can loi­
ter over a target at a much-reduced 
altitude and provide positive visual 
identification. 

The AW ACS system using on EC-3 
aircraft flying at 10,000 metres alti­
tude and a speed of 860 km/hr 
would, for example, put the visible 
horizon within 360 km. The aircraft 
could fly the entire 5600 km length 
of Australia's northern coastline in 
under seven hours. Four AWACS 
would do the job of a sophisticated 

ground-bosed radar network in less 
than two hours. 

Unlike ground radar, it does not 
have fixed co-ordinates and therefore 
cannot be pre-targeted and attacked, 
making it less vulnerable. Airborne 
radar con "hide" from the enemy by 
ceasing transmission and fleeing in 
the ensuing silence. 

Some systems do so without even 
transmitting active radar signals. 
However, the AEW could be easily 
shot down using on anti-radiation 
missile, which homes in on the radar. 
Unless protection was given, the oir­
force would be reluctant to send out 
alone its expensive AEW capability in 
times of high threat, making fighter 
plane support and the accompanying 
costs an essential part of employing 
the system. 
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clutter and more resistant to false 
alarms. On commercial grounds, the 
system is tried and true. Israel ordered 
four E-2Cs in l 977, Japan has eight and 
is planning to buy more, Egypt took five 
in 1987, and Singapore has some on 
order. 

The Hercules C-130, of which Austra­
lia has 24, is an ideal airframe for AEW. 
The Lockheed group teamed up with 
GEC to fit AN/APS-125 surveillance 
radar to the aircraft for less than half 
the cost of Boeing's E-3A. The com­
pany has done some aggressive market­
ing to promote the product to dozens of 
countries, and has probably secured 
sales of 15 Hercules AEW to four na­
tions. 

Another 11 countries in need of 52 
aircraft have been targeted. The Royal 
Malaysian Air Force is interested in the 
project, as is the US Coast Guard, 
which already operates some 30 C-130s 
for maritime patrol. The fact that so 
many countries already possess the 
transport planes is an added bonus in 
selling its AEW. 

Affordable 
One of the more affordable AEW sys­
tems is the Skymaster in the AEW Tur­
bine Defender aircraft, a military version 
of the Pilatus Britten-Norman Islander. 
Its radar is a Thorn-EM! development of 
the Searchwater maritime surveillance 
radar installed in the British Royal 
Navy's Sea King helicopters after the 
Falklands War loss of several ships to 
Argentinian Exocet missiles. 

Thorn-EMI claims it can offer its radar 
at just $15 million, compared with about 
$60 million for comparable systems. 
The AEW Defender's main attraction is 
its multi-mode capability. Skymaster can 
automatically track and detect high and 
low altitude fast-moving targets, be they 
aircraft, helicopters, missiles, ships or 
submarines. 

It has a high-powered 30 mm trans­
mitter operating in the I-band and a 
360° rotational narrow-beam antenna in 
look-down mode to a range of 185 km 
and look up mode to l 25 km. The air­
craft itself can remain on station for 
long periods at l 5,000 m, though it is 
not envisaged as a long-endurance 
plane. Nor is it particularly suitable for 
environments like Northern Europe, with 
heavy electronic countermeasures 
(ECM), nor for use without tactical 
fighter cover. eti 

Anna Grutzner is the Canberra based 
Defence correspondent for The Austra­
lian. 
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• engine 
takes off 

Ralph Sarich's Orbital 
Combustion Process engine 
is here to stay and could be 
powering two-thirds of the 

world's cars within the next 
two decades. 

m bout 16 years ago Ralph Sarich 
thought the size and weight of car 
engines was out of step with the 

modern world; he began with a blank 
sheet of paper aiming to design a very 
compact engine with good fuel econ­
omy, low exhaust emissions and low 
production costs. 

Today, the Orbital Engine Company, 
a private company owned by BHP and 
Sarich Technologies Trust (both public 
companies) has achieved its founder's 
original aims. With the signing of a 
manufacturing agreement with the Ford 
Motor Company in America, those ideas 
will transform the performance and 
economy of not only automobiles, but 
also marine, motorcycle, aircraft, power 
tool and stationary engines. 

On the way, his engines have made 
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The Sarich 3-cylinder 2-stroke 
Orbital Combustion Process engine. 

him a very rich man, and caught the 
imagination of the Australian public. If 
he can get a major manufacturer to 
back his design, it will be a victory for 
the traditional Aussie battler. 

The OCP engine 
The major features of the Orbital Com­
bustion Process (OCP) engine are that it 
is less than half the size and weight of 
an equivalent conventional engine, with 
independently verified fuel consumption 
savings of 25 to 30 per cent achieved in 
vehicles tested to international stand­
ards. 

Most significantly, these improve­
ments have been achieved while satisfy­
ing current US exhaust emissions stand­
ards, without penalising drivability or 
performance. 



Other benefits include the elimination 
of some 250 moving ports, which trans­
lates to production cost savings of 
about $200 per engine. A reduction in 
necessary engine ancillaries and the 
deletion of items such as power steering 
(which are unnecessary because of the 
OCP engine's light weight) and the 
elimination of rhodium from the OCP 
engine's exhaust catalyser contribute to 
a further cost reduction of about $600 
for each complete vehicle frtted with the 

' .. remarkable reductions 
in volume, weight and 

production costs' 

OCP engine. 
These remarkable reductions in vol­

ume, weight and production costs are 
mainly the result of using the two-stroke 
engine principle instead of the conven­
tional four-stroke principle, and this was 
only achieved by applying the Sorich 
technology to eliminate the failings of 
two-stroke engines in modem applica­
tions: massive emissions of hydrocar­
bons and carbon monoxide, and fuel 
consumption levels nearly twice as high 
as those of conventional four-stroke en­
gines. That the OCP engine not only 
overcomes these problems but also im­
proves fuel consumption to levels below 
those achievable in four-stroke engines, 
is a remarkable achievement. 

Scavenge fuel loss eliminated 
One of the major innovations which led 
to these results is an electronically con­
trolled fuel system which allows direct 
injection into the combustion chamber. 
Proper timing eliminates the loss of fuel 
from the exhaust port which occurs dur­
ing the scavenging process of a conven­
tional two-stroke engine. Electronic con­
trol of the inlet and exhaust scavenge 
flow, combustion chamber geometry, 
and fuel spray characteristics control 
the hydrocarbon and NOX emissions in 
the stratified combustion process, which 
result from the use of the direct injector 
to eliminate the scavenge fuel loss. 

Lower friction levels, reduced pumping 
work and a small thermodynamic ad­
vantage from increased compression 
ratios, and the ability of the engine to 
run very lean, contribute to the fuel con­
sumption improvement. 

The OCP engine features a turbulent 
combustion chamber which allows high 
dilution rates and encourages rapid mix­
ing at high and low loads. Another fea­
ture is an exhaust port scavenge flow 
control valve (controlled by the engine's 

Rolph Soridl. 

electronic control unit, designed in con­
junction with a semiconductor company, 
with custom chips mode in-house), to 
increase low-speed torque and help 
emission control. 

.1He began with a blank 
sheet of paper' 

As NOX is not treated catalytically 
with the OCP engine, only on oxidation 
catalyst is necessary to speed the light­
off process and lower its thermal inertia. 
The catolyser unit only uses platinum 
and polodium therefore, and the elimi­
nation of the need for rhodium reduces 
the cost considerably. A tuned exhaust 
system overcomes the losses caused by 
the two-stage catolyser. 

Electronic lubrication 
Other features include on electronic lu-
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brication system to control and reduce 
the amount of oil required by the en­
gine, and a new scavenging system re­
duces engine length and also lowers 
production costs. 

One of the main components of the 
OCP engine is the direct injector, which 
is able to deliver very small droplet sizes 
and controlled spray configurations di­
rectly into the combustion chamber. 
Using compressed air to effect the injec­
tion and atomisation of the fuel mixture 
means that current low-cost, high-pro­
duction-volume fuel pumps and fuel 
lines con be used. 

Until the advent of the OCP the most 
efficient fuel injectors were diesel injec-. 
tors, which allow a mean droplet size 
distribution of about 40 mm. Reduction 
of hole size and increasing pressure can 
drop this mean to about 20 mm. The 
OCP system maintains a mean droplet 
size of less than 10 mm and analysis of 
the spray with a laser particle sizer 



The Sarich saga 
shows the droplet size distribution re­
mains much the same throughout the 
spray. This indicates little coalescence 
of the droplets towards the end of the 
survey plume - one of the factors 
which helps the system control light­
load hydrocarbon and medium-load 
NOX emissions. 

The very rapid mixture preparation 
made possible by the high surface-to­
volume ratio of the finely atomised 
droplets still allows the OCP engine to 
achieve the high power density which 
has always. been a property of two­
stroke engines. 

Testing 
The OCP engines fitted to the Ford Es­
cort and Chevrolet Spectrum cars the 

·Orbital Engine Company is using for 
testing, are l .2 litre three-cylinder en­
gines weighing 41 kg and producing 67 
kW at 5500 rpm and 135 Nm at 4000 
rpm. This means a specific power out­
put nearly 50 per cent greater than 
modern equivalent capacity four-storke 
engines. 

Until the OCP engine, stratified­
charge engines compromised their maxi­
mum power output to achieve light-load 
fuel economy benefits; in four-stroke en­
gines this was (and still is) achieved by 
long, winding induction tracts which 
help the mixing of fuel and air. This 
limits the actual air consumption, and 

thus also maximum power. Another 
limitation on power, in both two and 
four-stroke engines, is the ability to ade­
quately mix fuel and air in the short 
time available at high engine speeds 

ETI DECEMBER '88 

28 

· The OCP X6 Engint 

when maximum power is produced. The 
OCP engine overcomes these problems 
by not requiring induction swirl, by the 
fine control of injector spray penetration 
and fuel distribution, and the very fine 



.ength 435mm 

Nldth 480mm 

,-felght 470 mm 

Power 145 kW C194 hp> 

Weight 89 kg C196 lbl 

Displacement 2.8 L 
C086x80mm> 

atomisation provided by the air-assisted 
injection. 

Another problem associated with two­
stroke engines - that of narrow power 
bands and peaky performance, which is 
a product of the influence of exhaust 
timing on engine power output - is 
overcome in the OCP engine mainly be-

As a result of OEC's engine pioneering 
activities some advanced electronics 
have been developed. Picture shows a 
production ECU capable of controlli 
engines with up to • 
eight cylinders: , 

''1'/.':r,' 

cause of its three-cylinder configuration, 
which optimises exhaust timing effects 
over a wide engine speed range. The 
use of exhaust port valves also en­
hances low-rpm torque by modifying ex­
haust port timing. 

Improved pumping 
Improvements in fuel consumption of 
the OCP engine over conventional en­
gines is a direct result of the sheer effi­
ciency of its design. One of the aspects 
which contribute to its efficiency is the 
fact that there are two pumping cycles 
in two-stroke engines for every one in a 
four-stroke engine, which means an ac­
tual improvement in pumping work by a 
factor of three. The pumping work also 
decreases as the engine speed in-

Low cost 
THE OCP X.l.H.B. ENGINE 

TECHNICAL FEATURES 
compact pneumatic---­
direct injector 
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Section through a typical OCP engine 
showing the key technical features, 
including the exhaust port valve. 
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creases, the reverse of the effect in a 
four-stroke engine. This means econ­
omy is improved and NOX emissions 
lowered while at the same time raising 
exhaust gas temperatures, which im­
proves the performance of the exhaust 
catalyser. 

Another advantage is a reduction in 
friction losses, mainly from the lack of a 
valve train, reduced piston friction (due 
to the lack of a need for oil scraper pis­
ton rings) and the use of roller bearings 
rather than pressure-lubricated shell 
bearings. There is a small improvement 
in thermal efficiency because of the in­
creased ratio of specific heats occuring 
during the expansion stroke, and the 
slightly higher compression ratio. 

These factors · all help improve the 
economy and efficiency of the OCP en­
gine itself; other advantages in the effi­
ciency of a complete vehicle powered by 
the engine come from the weight reduc­
tion of the vehicle which the engine al­
lows, and also from a considerable re­
duction in aerodynamic drag, because 
the engine allows designers to use short, 
low bonnet lines, and minimise frontal 
areas. 

In fact it was probably no coincidence 
that Ford's latest show car raised eye­
brows because of its tiny bonnet area 
and miniscule engine compartment, 
when it was first shown in Europe earlier 
this year. It was assumed then that the 
car was purely a showpiece with no 
chance of production, because there 
was no engine small enough to fit in the 
car and provide anything like adequate 
power to propel it. 

Now there is, and Ford was the first 
to sign a manufacturing rights agree­
ment... Eli 

Jeff Brown is a freelance journalist 
specialising in the motoring industry. 







Laser show 

Producer Bruce Stacey envisioned the 
laser effects as part of the total AN ex­
perience from the beginning and the 
system was developed and programmed 
by Laser Media of Los Angeles. 

The laser system consists of three 
main sections: the gas lasers and their 
power supplies; the optical bench; and 
the computer control system. 

Two laser units, built by Spectra Phys­
ics, are used in the display. An argon 
gas laser produces Cyan (Blue/Green) 
light at a number of discrete wave­
lengths between 0.5145 um and 0.4880 
um. A Krypton laser produces predomi­
nantly red lights at 0.6741 um. Combin­
ing the outputs of the two lasers gives a 
white light (red plus green and blue) 
which can be filtered to produce a num­
ber of colours. 

The lasers are quite inefficient and re­
quire a large regulated high voltage sup­
ply provided by an "exciter". These 
units use a total of 159 of the ubiqui­
tous 2N3055 power transistors (all di­
rect coupled) in the regulating circuitry. 
With such a large number of compo­
nents it can be quite a chore to track 
down the particular offender should one 
transistor go faulty. 

The dangers 
The laser tubes also generate vast 
quantities of heat and around 30 litres 
of water per minute must be pumped 
through the water jacket of the tube it­
self to keep it cool. The Pavilion T echni-, 
cal Director, Neville Symons explained 
that guaranteeing a stable water pres­
sure is more difficult in practice than 
regulating the power source. If the flow 
ever stopped, the water in the cooling 
jacket would vaporise in seconds so a 
special gravity feed tank was installed in 
the roof with an automatic change over 
valve to cope with such an emergency. 

The lasers run at between seven and 
ten watts output power which is quite 
considerable. Technical Manager Eddie 
Smith demonstrated the potential of the 
beam by holding a business card at the 
output of the laser. In seconds, it 
punched a hole cleanly through the 
cardboard. 

Such a beam could cause serious eye 
damage and the laser optical systems 
are aligned each day to ensure that 
none of the beams can sweep across 
the audience area. Even so the beams 
can be instantly cut off by a "kill" 
switch at the attendants' position 
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HOW IT WORKS 
A laser produces Coherent light, i.e: 
light of a single frequency and 
phase. In a Gas laser, photons are 
produced by applying a high voltage 
electrical discharge across a glass 
tube filled with gas. 

The discharge causes some of the 
atoms to jump temporarily to a 
higher metastable energy level. As 
the atoms fall back to the ground 
state, photons of a specific 
frequency are emitted. 

The tube starts to glow like a neon 
sign as most of the photons escape 
through the sides. However, some 
photons strike other excited atoms 

which cause them to return to the 
ground state and in the process emit 
another photon which strikes other 
atoms in a chain reaction. The popu­
lation of excited atoms is constantly 
replenished by the discharge. 

A small amount of light begins to 
cycle back and forth between the 
two reflectors, which are set, with 
great precision, to be an exact 
number of wavelengths apart. A 
"standing wave" of single frequency, 
phase coherent light builds up, 
reinforcing itself until it exits through 
the semi reflective surface as a 
continuous beam of laser light. 
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The RiYer Stage optical bench. The beam passes along the opticol axis from the 
filter box at the top. The actuators diYert the beam to the fibre rays on the left or 
the scan pairs on the right. 

should someone blunder into a poten­
tially dangerous area. 

Optical bench 
Aligned to the output of the losers is 
the optical bench which is a high preci­
sion "breadboard" on which ore posi­
tioned the various beam combiners, 
splitters, mirrors and scan pairs which 
direct the beam into the auditorium. 
These electro-mechanical devices ore all 
controlled via interface circuits from the 
computer containing the show pro­
gramme. 

The red and blue-green beams from 
the two losers ore first combined and 
then posssed through the colour box, 
where, by positioning filters in the light 
path, the colour of the beam con be 
varied. 

The beam exits the box and passes 
along the optical axis of the bench. 
From this point the optical bench resem­
bles a miniature railway marshalling 
yard. Arranged along the axis ore a 
number of remotely actuated mirrors 
which act like railway "points" to switch 
the beam off in different directions. 

The beam switching "actuators" op­
erate at high speed (up to 3,000 apero­
tions per second) so that o number of 
beams, which ore actually switched on 
and off sequentially, con appear to be 
present at the some time. 

From here the beam con be reflected 
straight out into the auditorium, col­
lected by a "Fibre-Roy" to be routed via 
optical fibre to form a beam ot a remote 
point, or it may be sent to a "scan 
pair". 
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The scan pair consists of two tiny mir­
rors, driven by small motors. The beam 
bounces from one mirror to the other 
and then out to the theatre screen. The 
mirrors ore arranged so that driving one 
motor changes the angle of its mirror to 
make the beam scan vertically, while 
the other mirror causes the beam to 
move horizontally. 

If both mirrors are cycled bock and 
forth at the same rate, the beam will 
trace o circle on the screen. The princi­
ple is exaclty the same as that em­
ployed in an oscilloscope, where Lissa-

' ••. mwement so fast 
that persistenu of vision 
CllllSeS images to appear' 

jous figures are traced by applying vary­
ing frequencies to the X and Y deflec­
tion plates. Like the actuators, the 
movement of the scan pairs can be ex­
tremely rapid so that images can be 
traced many times a second. 

Control system 
The movement of the actuators and 
scan pairs is controlled by interface cir­
cuits which receive instructions from a 
computer via an RS-232 bus. The laser 
effects ore programmed frame by frame 
and the instructions to the actuators 
and scan pairs are stored in the com­
puter software. 

The soundtrack for the movie is re­
played from a multi-track sprocketed 
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Laser show 
tape player which is synchronised to the 
film. SMPTE time code is recorded on 
one track of the audio tape and this is 
routed to the computer. The computer 
reads the code, which assigns a unique 
number to each frame of the film, and 
executes the instructions to the laser 
systems in the correct sequence. 

Outdoors 
In contrast to the Pavilion of Promise, 
the main entertainment systems used a 
total of five laser projectors at three 
positions on the site. Laser displays are 
usually purchased as a complete hard­
ware and software package from one of 
a dozen or so specialist hardware com­
panies worldwide. However in designing 
this system, Laurie Plainer took a differ­
ent approach. 

"I wanted to be able to display both 
our own in-house custom programming, 
as well as present a forum where the 
best graphics from laser companies all 
over the world could be displayed and 
integrated into our shows," she ex­
plained. 

Precision Projection Systems of Los 
Angeles developed custom interfacing 
hardware for the Expo Entertainment 
system. The interfaces accepted the 
output from a number of different 
manufacturers' laser graphics systems 
and converted them to a common 
standard for recording and subsequent 
display. The graphic information (which 
is principally X,Y co-ordinates for the 
scanning pairs and actuator instruc­
tions) was then modulated onto a NTSC 
video signal and recorded on 3/4 inch 
U/Matic tape. 

This allowed all of the programming 
to be carried out on a small system, 
with the instructions for the scan sys­
tems of the optical bench recorded on 
U/Matic tape. Existing graphics se­
quences from other display companies 
could be converted into the U/Matic 
recording format and then inserted into 
the show programme tape using a Sony 
BVE-900 videotape editing controller. 

Technically, the Laser/Fireworks dis­
play was probably the most synchro­
nised and integrated show yet devised, 
so it is interesting to examine the con­
trol system used. 

The show combined laser imagery 
projected onto the River Stage screen, a 
fireworks show fired from barges 
moored in the river, lighting effects (in­
cluding the Skytrackers, two clusters of 
four moving searchlights) and 35 mm 
film projection. 

Quality 
Audio quality was an important factor 
and the decision was taken to use PCM 

Red Frill Neck Lizard: This image was projected by rapidly scanning the filtered light 
from a Krypton loser. 

digital recording on video tape which 
gave results comparable with compact 
disc reproduction. The stereo sound­
track was played on the superb concert 
sound system installed at the River 
Stage and over the site PA so that 
spectators all along the river bank could 
hear the show as well as see it. 

The laser projectors themselves were 
broadly similar to the system we have 
just seen, though somewhat more 
powerful and elaborate. Two Spectra 
Physics lasers were employed, a power­
ful 25 watt Argon unit matched with a 
7 watt Krypton laser. 

Four scan pairs are used on the opti­
cal bench, each working totally indepen­
dent of the others. This made it possible 
to have up to four different animation 
sequences playing simultaneously which 
allowed denser, more complex se­
quences to be constructed. 

Instructions for two scan pairs can be 
recorded (via the interface) on each 
U/Matic tape. To replay a sequence in­
volving all four scan pairs, two tapes 
must be played in synchronisation, plus 
the third which carries the PCM en­
coded soundtrack 

The soundtrack U/Matic tape, the two 
other U/Matics carrying the command 
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signals for the laser projectors and a 
35 mm film projector were all synchro­
nized using SMPTE time code. A four 
track 1/4 inch tape deck was also tied 
into the system via time code on one 
track. The other tracks carried instruc­
tions for the computer which triggered 
the pyrotechnic shells plus a back up 
mono soundtrack. 

Future development 
The colour, purity and brilliance of laser 
light will ensure that they remain an ex­
citing lighting tool for theatre and con­
cert performances. Laser professionals 
are eagerly watching for the develop­
ment of high powered solid state lasers 
which will be more efficient and cheaper 
than the currently employed gas lasers. 

Several companies have been working 
on the development of raster scanning 
techniques to use lasers to project video 
images and indeed some systems have 
been demonstrated, but the technical 
problems in achieving good reliability 
have been formidable. 

The costs of using currently available 
laser sources for projection is also for­
midable. 

As Plainer commented: "A laser 
is an awfully expensive lightbulb." Eli 



They aren't the only ones.* 
Virtually all previously non-compatible 

mainframe computers, P.C.'s or word 
processors can now communicate easily. 

The reason is Telecom Teletex. 
With it you can edit and transfer documents and 

computer files effortlessly between not only your own 
office systems, but those of your business associates. 

Even telex messages can be sent and received through 
your computer or WP system. 

Teletex is also designed to be 'future 
proof,' making it compatible with new 

systems developments like ISDN. 
So if your computer is only talking to itself, isn't 

it time you talked to Telecom? ~=--1 
Phone 008 033 682 now ::; I 

for more information on the =-;_~-- // 

• 

remarkable abilities of Teletex. / / 

ma~·m~~ •0ther systems include Sigma Data, Unisys, Hewlett­
Packard, Remington, and Wordplex. A complete list of 
current and proposed systems can be obtained from 
Telecom. = Telecom Australia 

TAT3779B/M 
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TECHNOLOGY 

THE 
BABEL 

FISH 

'You just come along with me and have a good time. The Galaxy's a 
fun place. You'll need to have this fish in your ear.' 

'I beg your pardon?' asked Arthur, rather politely he thought. 
Ford was holding up a small glass jar which quite clearly had a small 

yellow fish wriggling around in it. Arthur blinked at him. He wished 
there was something simple and recognizable he could grasp hold of He 
would have felt safe if alongside the Dentrassi underwear, the piles of 
Sqornself ous mattresses and the man from Betelgeuse holding up a small yel­
low fish and offering to put it in his ear he had been able to see just a 
small packet of corn flakes. but he couldn't, and he didn't feel safe. 

Suddenly a violent noise leapt at them from no source that he could iden­
tify. He gasped in terror at what sounded like a man trying to gargle 
whilst fighting off a pack of wolves. 

'Shush/' said Ford. 'Listen, it might be important.' 
'Im . . . important?. 
'It's the Vogon captain making an announcement on the Tannoy.' 
'You mean that's how the Vogons talk?' 
'Listen!' 
'But I can't speak Vogon!' 
'You don't need to. just put this fish in your ear.' 
Ford, with a lightning movement, clapped his hand to Arthur's ear, and 

he had the sudden sickening sensation of the fish slithering deep into his 
aural tract. Gasping with horror he scrabbled at his ear for a second or so, 
but then slowly turned goggle-eyed with wonder. 

The Hitch Hiker's Guide to the 
Galaxy by Douglas Adams. 

Pon Books (1979) FOR 
COMPUTERS 
Teletex 

• marries 
tlte 
hardware 
A new electronic data transfer service has been 
introduced by Telecom. It's designed to take the 
problems out of communications. 

T 
elecom's newest text communica­
tion service is called T eletex - a 
service so new that most people 

have not even heard of it or, worse, 
they confuse it with the TV broadcast 
service Teletext which used to be called 
Seventext. 

It's a confusing situation, one that 
Telecom's Public Relations people are 
only now starting to clear up. 

This article is intended to give a brief 
overview of Teletex. It's a big step for­
ward from the humble file-transfer pro­
gram used by computer buffs who oper-
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ate over the telephone network with a 
couple of modems and lots of patience. 

T eletex offers immediate communica­
tions between computers as unlike as 
IBM PCs, Apple Macs, Unisys and 
Wang. Not only may the computer sys­
tems be different, but also the word pro-



cessor packages running on the two 
systems. In other words, a document 
created under Wordstar can be sent to 
T eletex and merged into a Displaywrite 
111 document. 

T eletex - what is it? 
T eletex is defined as a high-speed 
memory-to-memory text communication 
service that permits automatic exchange 
of documents over the T eletex network. 
Many have described the service as 
"Super Telex", since it started in West 
Germany as a replacement for the Telex 
service there. 

Today, Teletex provides the oppor­
tunity to transfer documents between 
dedicated T eletex terminals, PCs, and 
main-frames anywhere in the world. 

By using an optional "Private mode" 
facility, it can extend beyond the stan­
dardised T eletex document format to 
support automatic binary file transfer 
between PCs and mainframes. This also 
opens the way to automatic transfer of 
electronically generated forms such as 
EBDI (Electronic Business Document In­
terchange), application programmes, 
spreadsheets, in fact, any binary file. 

The terminal 
The structure of the typical dedicated 
Teletex terminal is no surprise. It con­
sists of communications control soft­
ware, with associated memory, and a 
printer, keyboard and local control soft­
ware. The exact structure will depend 
on the manufacturer. 

The local part has a striking resem­
blance to the structure of a PC, while 
the communication part resembles an 
intelligent modem. This similarity has 
not been lost on some manufacturers 
who have designed a special Universal 
Teletex Controller (UTC) to work with 
computer systems. 

The UTC is, however, much more 
than a modem - it looks after the com­
plete T eletex communication protocol 
and the automatic sending, receiving 
(including error control) and manage­
ment of messages __:__ even if the PC is 
busy, switched off or removed. 

The UTC approach is the one taken 
by Telecom, the major equipment sup­
plier here. The UTC is manufactured lo­
cally by STC-Alcatel, who also de­
veloped the special Australian version of 
the software. 

Dedicated T eletex terminals are also 
available from Siemens and from NEC. 

The ant's pants. 
In West Germany, the birthplace of 
Telex, there is a saying that "Teletex -
ist dos Ge/be vom Ei". I am told the 

PRINTER 
DISPLAY 

KEYBOARD 

CONTROL 

LOCAL PART 

LOCAL 
MEMORY 

best idiomatic translation is "T eletex -
is the Ant's Pants". 

T eletex started as a service on the 
West German Data network in 1980 
and has now grown to over I 8,000 sub­
scribers. It is also operational in I 7 
other countries including Australia, most 
European countries, USA, Canada, 
Japan, Malaysia, S. Africa and the Mid­
dle East. Many other countries have ser­
vices planned. It started in Australia as 
a trial service late in I 986, then with full 
international access, in conjunction with 
OTC, in July I 988. 

T eletex is an internationally standar­
dised service defined by a series of 
recommendations issued by the CCITT 
(Consultative Council for International 
Telephony and Telegraphy), located in 
Geneva. It is defined in a series of I 2 in­
ternational standards and is the first 
commercial service to fully comply with 
the OSI model for communications soft­
ware. (See box). It is also fully compat­
ible with the forthcoming X.400 mes­
sage handling services. 

---4----1 RECEIVING 
MEMORY 

SENDING 
MEMORY 

CONTROL 

COMMUNICATION PART 

I. Inspect receive log. 
2. Inspect transmit log. 

TELETEX 
NETWORK 

3. Send a document or file. 
4. Inspect transmit awaiting log. 
5. Print message logs. 
6. Other functions -

a. Process received Teletex 
b. Set UTC date and time. 
c. Check a Teletex to be sent. 
d. Check a Telex to be sent. 
e. Change directories. 

In addition, utility programmes are avail­
able to assist in setting up short-dialling 
codes, setting help levels, and reconfig­
uring the UTC. 

SUMMARY OF LA YER 
FUNCTIONS 
The OSI Reference Model 
T eletex is the first commercially avail­
able communication product to fully 
conform with the OSI Reference Model 
for computer communication architec­
ture. 

'Teletex offers immedicate communication between 
computers' 

T eletex software 
The specialised software written for the 
host is called the T eletex Pack. It is 
menu driven and looks after all the 
operator interaction. All the user need 
do is specify the document or file to be 
sent and the destination number. The 
pack bundles it up and passes it to the 
UTC which handles all the error-protect­
ing T eletex protocol. 

The UTC also maintains logs of all 
the sent and received messages, and 
the PC software is able to extract this 
information and assemble it in tabular 
form for viewing or printing. 

T elete~ Pack software in the PC looks 
after the following functions: -
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The Open Systems Interconnection 
(OSI) model is concerned with the ex­
change of information between systems. 
It is a structure of seven discrete, yet in­
terlinked layers of communication proto­
cols, each looking after a different 
aspect of the information transfer. 

Layer I looks offer the physical con­
nection of the system to the line and 
the transfer of data, bit-by-bit, to and 
from the line. In the Teletex case layer 1 
also specifies the V.24 modem interface 
and the V.22 bis modem. 

As you work your way up through the 
model you progressively gain a higher 
"level" of control, until above layer 7 
you reach the user application program. 



Teletex - the Babel fish 

The user is considered to be above the 
application program. 

1 - Physical layer 
Controls the data bit stream to and 
from the physical communications medi­
um. 

2- Link layer 
Controls any special techniques for error 
control and line disturbances. Com­
monly known as data link control. 

3 - Network layer 
Controls any routing or switching of the 
data. Handles any network oriented 
protocols. 
The commonly used and familiar X.25 
Packet transmission protocols are de­
fined to fit layers 1 to 3. 

4 - Transport layer 
This layer co-ordinates the end-to-end 
data integrity and quality of service. It 
guarantees a good transport service to 
the higher layers. 

5 - Session layer 
Organises and synchronises the end-to­
end interaction between end application 
processes. In the case of T eletex it over­
sees the transfer of each whole docu­
ment between end users. The session 
control may change ends when a docu­
ment is successfully sent. 

6 - Presentation layer 
Provides any code conversation or data 
reformatting for the application service. 

7 - Application layer 
Selects the appropriate communication 
service for the application program 
above. May also include negotiation of 
parameters, passwords, overall call con­
trol. 

The OSI reference model is a concep­
tual and functional framework for the 
development of protocols so that they 
may interconnect and exchange infor­
mation in an intelligent manner. 

Costs 
The most technically advanced item re­
quired for T eletex is the UTC itself 
which is available on rental from Tele­
com at $80 per month - little more 
than the cost of an intelligent modem. 
In fact a modem is included in the inte­
grated unit. PC Software is included in 
the price. 

Telex line rental is set at $50 per 
month which is little more than a stand­
ard business phone, while call costs will 

allow the user to send an A4 page 
across Australia for only 38 cents plus 
10 cents for each additional page. 
That's even cheaper than by fax, as 
well as being faster! 

Teletex summary 
• Fast simple text transfer. 
• Fully automatic sending and receiving 

of messages. 
• Guaranteed international compatibil­

ity. 
• Unique Terminal Identity on all corre-

spondence. 
• 309 different printable characters. 
• Format of the document guaranteed. 
•Transmission rate 2400 Bps duplex. 
• Error free documents. 
• Automatic message control and stor­

age. 
• Simple interworking to Telex and fax. 
• Simple access to international T eletex, 

Telex and fax. 
• Can re-edit and forward without re-

keying. 
• Low installation and operating costs. 
• Full technical support. 
• Transfer text between incompatible 

computers and word processors. 
• Will transfer binary files, with error 

control. 
• Encryption of documents available. 
• Electronic signatures available. 

INTERNATIONAL 
TELEX 

MIDAS 

~ TERMINALS 

ONE WAY LINK 
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APPL/CATIONS 
One of the most convenient aspects of 
the PC T eletex software is its ability to 
be integrated into the application soft­
ware normally used in a PC. This fea­
ture allows direct access to T eletex 
Pack software from the normal PC ap­
plication. Some typical examples ore as 
follow: 

Word processor interworking 
Conversion software is available as port 
of Teletex Pack for most popular word 
processor packages. This allows simple 
conversion from the word processor file 
format to a T eletex file, which con be 
sent in the normal way as a T eletex 
document. 

However, by redefining a function key 
in the word processor itself to mean 
"TRANSMIT DOCUMENT AS TELE-

'Ford,' he said. 
1Yeah? 1 

'What's this fish doing in my 
ear?' 

'It's translating for you. It's a 
Babel fiJh. Look it up in the book 
if you like.' 

The Hitch Hiker's Guide ta the 
Galaxy by Douglas Adams. 

Pon Books (1979) 

NETWORK ARCHITECTURE 



TEX", a document can be automati­
cally transmitted as a background task, 
from within the application software. 
Ready-made batch files are available for 
many of the popular word processor 
packages. 

File transfer 
By using the private mode facility in the 
UTC, a binary file can be transferred 
over the error-protected Teletex net­
work. By using batch files and available 
application utilities, this file transfer can 
take place from within the application 
programme. For example, the transmis­
sion of a file by T eletex to a given num- . 
ber can be initiated from within Lotus as 
if it were a new Lotus command. 

Forms handling 
Extending the file transfer idea one step 
further, a screen "form" can be dis­
played, for example a material or ser­
vice order. On completion of the form, 
pressing FI 0 could initiate the transmis-

"sign" a document before transmitting 
it. Thereafter, any person can use the 
public key uniquely linked to that au­
thor, to prove that the document was 
"signed" by that person, and moreover, 
the document has not been changed or 
tampered with in any way. 

The secret/public "key" pairs are in 
fact, strings of up to 85 apparently ran­
dom characters which are uniquely re­
lated to each other in a manner such 
that one key cannot be deduced from 
the other. Until now, the property of 
these keys has been only for the mathe­
maticians, but now it has become a 
highly marketable facility. 

Encryption 
By using the same electronic keys as 
above, but in the reverse order, it is pos­
sible to encrypt a document prior to 
transmitting it, in such a way that only 
the intended recipient, with his secret 
key, can read the document. This is 

in the UTC, a binary file can be transferred over the 
error-protected TeletexnetuJork' 

sion of that form to the required central 
point. There are several such applica­
tions in use on the T eletex network 
today. 

Electronic signature 
There are many applications, such as 
legal transactions or taxation returns, 
where a document must be accompa­
nied by a signature. Until now, this was 
not possible. Even facsimile was not ac­
ceptable because of the ease of "cut­
ting and pasting" a signature onto the 
document before faxing it. 

This has now changed with the intro­
duction of a new facility called TELE­
TEX CRYPT, available through STC-A/­
catel. 

By clever application of the properties 
of Publidsecret key pairs, an author of 
a document can use his secret key to 

done by encrypting (scrambling) the 
document by combining it with the 
readily available public key of the recipi­
ent. Only the appropriate public key can 
decrypt the document. 

By using both the above techniques it 
is quite easy to first "sign", then en­
crypt a document before transmitting it. 

Network access 
The T eletex network in Australia is a 
dedicated network - a partitioned por­
tion of Telecom's newest digital AXE 
telephone exchanges. To all appear­
ances, the T eletex network operates as 
a freestanding, separate network acces­
sible from virtually anywhere in Austra­
lia. 

Access to international networks is 
via OTC's Data Gateway (previously 
called MIDAS) through a specially de-
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signed interworking unit. This IWU also 
allows access to T eletex users on Aust­
pac, the Australian packet switching 
data network (PSDN). 

Telex is another important text ser­
vice, with 35,000 services in Australia 
and 1.6 million worldwide. Interworking 
to and from the Telex network is pro­
vided via a "Conversion Facility". 

Interworking to facsimile has not been 
overlooked either. A T eletex to fax in­
terworking facility hand/es conversion 
and delivery to national and interna­
tional facsimile. Conversion from fax to 
T eletex is not envisaged for some time 
as this is still technically difficult and 
only research prototypes are available. 

Future developments 
Much has been said and published 
about X.400 message handling services. 
Using the techniques specified in the 
X.430 recommendations, leletex will in­
terwork with the future messaging ser­
vices. The conversion facility and inter­
network gateways described above are 
already the beginnings of these inter­
working services. 

Integration of fax and T eletex into a 
so-called multi-mode T eletex service is 
already under development by terminal 
manufacturers. The development of the 
ISDN (Integrated Services Digital Net­
work) with its inherent 64 Kbit/sec trans­
mission rate, will further enhance the 
possibilities for Teletex. Imagine a page 
of this magazine, with combined graph­
ics and re-editable text, being transmit­
ted as a single document in as little as 5 
seconds! 

The bit-rate availability of ISDN is 
sure to lead terminal designers to offer 
higher resolution graphics, colour and 
even voice annotation of documents. 
The possibilities for Teletex on ISDN are 
unlimited. i!Eti 

The practical upshot of alt this 
is if yott stick a Babel fish in your 
ear you can instantly ttnderstand 
anything said to yott in any farm 
of langttage. 

The Hitch Hiker's Guide to the 
Galaxy by Douglas Adams. 

Pan BOOks (1979) 
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orld wide changes are happening 
to the environment. The atmos­
phere is warming, the composi-

tion of the upper atmosphere is chang­
ing. One of the most sensitive indicators 
to the health or otherwise of the planet 
is the sea level. 

The first problem however, is to es­
tablish an accurate measurement of sea 
level. New electronic methods of data 
taking and data storage are making a 
huge difference to the amount of infor­
mation we have available. Computer 
power too, promises the eventual pre­
diction of global ocean circulation and, 
from that, ~lobal climate for ten years 
ahead. 

Along the coasts of continents it is 
relatively easy to measure sea level, for 
plenty of instruments are available. 
They include float gauges, pneumatic 
systems, pressure sensors, acoustic re­
corders and capacitance probes. 

Whatever approach is adopted, the 
sea level signal is converted to an elec­
trical signal, smoothed and sampled 
electronically from a highly stable clock 
and stored in a data logger for subse­
quent processing and computer analy­
sis. This is the interesting stage, when 
measurements from several instruments 
at different locations can be compared 
and correlated so that the physical pro­
cesses can be described. 

Today, the geographical areas that 
concern the oceanographer most are 
not conveniently situated along the con­
tinental coastlines: Interest has moved 
into deeper waters, to the shelf break 
and to areas such as the Southern 
Oceans. There are oceanic islands on 
which we can install instruments but 
many are remote and inhospitable; it 
may not be practical to man such sta­
tions, so instruments then have to be 
automatic, reliable and capable of oper­
ating in a harsh environment for up to 
perhaps two years. For example, on the 
islands of Tristan do Cunha and St 
Helena we have installed pressure sen­
sors in the sea, remotely connected by 
armoured cable to shore installations 
where the data is stored. The system 
also records atmospheric pressure and 
sea temperature. A microprocessor at 
each station collates the data and 
transmits it daily by satellite link. This 
allows us immediate access to the data 
and enables us to monitor the reliability 
of the network. 

Depths of 6000 m 
In the open ocean the main method of 
inferring sea level changes is to measure 
variations in hydrostatic pressure near 
the sea bed caused by changes in the 
surface level. But most of the oceans 
have depths of more than 4000 m, and 

THE TIDES 
OF CHANGE 



Predicting changing sea levels is a traditional area of 
research important for navigation and for planning 
defences against the sea itself. Now, advances in 
oceanographic and satellite technology enable levels to 
be measured in the deepest oceans. 

TECHNOLOGY 



Sea level measurement 

to measure sea level to a precision of 
one centimetre requires highly stable in­
struments. Nevertheless, we have been 
working in this field for over ten years 
and have instruments capable of oper­
ating to depths of 6000 m. Such equip­
ment is self-contained, is deployed from 
a research ship and falls to the ocean 
bed. Once in place, it measures and 
logs pressure and sea temperature for 
up to two years. To retrieve the equip­
ment, the ship uses acoustic telemetry 
to locate it precisely and to release a 
heavy ballast frame from underneath 
the capsule. The main frame, containing 
buoyancy, acoustics and the instrument 
package, then rises to the surface. 

Variations in sea level can be caused 
by changes in the thermal structure of 

the water column, so we monitor such 
conditions with a device called an in­
verted echo sounder. It sends acoustic 
pulses from the sea-bed and detects 
their reflections when they return from 
the surface. The return travel time con­
tains information about sea level and 
the thermal structure of the water. 

Although there are· thousands of 
coastal sea level recorders and several 
bottom pressure recorders operating 
around the world, large areas of ocean 
are inadequately covered.- Satellites car­
rying radar altimeters can give better 
global coverage, especially if there are 
several operating simultaneously. 

Altimetric method 
A satellite is placed in an approximately 
circular orbit above the Earth with a 
nadir-pointing radar altimeter on board. 
Several times a second the altimeter 
transmits a radar pulse to the sea sur­
face which is then reflected and re­
ceived back at the satellite by the al­
timeter dish. Half the travel time of the 
radar pulse tells us the height of the 
satellite above the sea surface, provided 
that the refractive index of the interven­
ing atmosphere can be well modelled. 
Modern altimeters can measure the dis­
tance from the satellite to the sea sur­
face with a precision of the order of 
several tens of millimetres for data aver­
aged over one second. In that time the 
satellite travels approximately seven ki­
lometres along its surface track, so the 
sea surface height is not sampled at just 
one point but is averaged over a short 
distance: the altimeter 'footprint', which 
is due to the transmitted pulse having a 
finite width and to spreading of the ef-

fective illuminated surface by the state 
of the sea, is of similar size. 

An altimetric satellite is usually placed 
in an orbit approximately 1000 km 
above the ocean at which height it cir­
cles the Earth in about l 00 minutes. If 
one can accurately measure the radial 
distance of the satellite from the centre 
of the Earth, then one can calculate the 
height of the sea surface in a geocentric 
frame from the altimeter-sea surface 
measurement. The ephemeris of the 

An artist's impression of the 
ERS· 1 satellite. 

satellite is computed from knowledge of 
the Earth's gravity field, lunar and solar 
gravitational effects, solar radiation 
pressure, atmospheric drag and tidal 
forces at that altitude and from various 
range measurements taken by laser. 

In practice, the· radial distance of the 
satellite orbit can be cglculated to only 
several decimetres. However, the domi­
nant wavelength of this orbit error is of 

: the order of one revolution or more and 
the computed error in sea-level slope,· 
which for oceanographic purposes is 
usually more important than sea level it­
self, is typically around one decimetre 
per l 000 km, which is acceptable ac­
curacy for many applications. 

Apart from the earry proving experi­
ments of Skylab (1974}, the first altime­
ter missions which yielded adequate in­
formation for scientific analyses were 
those of Geo-3 (1975-78} and Seasat 
( 1978}, both US satellites. There was a 
gap of several years, however, between 
the demise of Seasat and the launch of 
the US Navy's Geosat in March 1985. 
Fortunately, this situation will change 

How it works. The distance between the centre of the earth and the satellite is 
calculated by bouncing laser beams off the satellite. A radar on the spacecraft then 
measures the distance down to the sea immediately below. 
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The tides at St Helena in the South Atlantic. Sea level is monitored continuously and 
transmitted each day by satellite link. 

within the next few years with he launch 
of ERS-1, the first European altimeter 
satellite, in 1990. This unit will fly with 
an Australian designed instruments, and 
will be a major source of data for Aus­
tralian scientists. 

T apex/Poseidon, a joint project be­
tween France and the USA is planned 
for 1991 and NROSS, another US Navy 
satellite, should enter service soon after­
wards, will also add significantly to the 
data available. 

Altimetry measurements are used to 
find the global (time-invariant) mean 
sea surface (MSS). To first order, this is 
the geoid, which is simply the surface of 
equal gravitational potential of the 
Earth; that is a measure of the surface 
of the ocean in the absence of tides and 
currents. The geoid is approximately an 
ellipsoid, with geographical variations of 
up to l 00 metres caused by lateral dif­
ferences of density within the Earth. The 
mean sea surface consists of the geoid 
plus the time-invariant ocean topogra­
phy, of the order ± l metre, due to the 
time-averaged global ocean circulation. 
Variations of ocean currents then give 
variations with time of up to a few 
decimetres with respect to this MSS. 
The Proudman Oceanographic Labora­
tory is using altimetry to measure the 
global ocean tides and to investigate 
sea level variability associated with fluc­
tuations in ocean currents. 

The tides 
In most sea level records the tidal signal 
is the dominant feature. The chief influ­
ences in our better understanding of 
global tidal processes have been, firstly, 
the development of global hydrody­
namic computer models and, secondly, 
our ability to measure tides in the open 
ocean instead of being restricted to 
coastal margins. As well as being of 
geophysical interest in themselves, the 
ocean tides must be accurately known if 
we ore to investigate other sea level 
variations by means of satellite altimet-

ric measurements. 
Sir Isaac Newton in his Principia 

Mathematica ( 1687) showed that the 
gravitational forces due to the Moon 
and the monthly motion of the Earth 
around the common centre of mass of 
the Earth-Moon system produce two 
tidal bulges which are on opposite sides 
of the Earth. The rotation of the Earth 
on its axis then produces two tides per 
day, as the diagram shows. Similarly, 
the Sun produces two tides per day but 
their amplitudes ore slightly less than 
half of those raised by the Moon. The 
ocean tides are really far more compli­
cated than this simple picture suggests. 

The first complication arises with the 
astronomy. The relative orbital motions 
of the Earth-Moon Sun system are well 
known from astronomical observations 
and must be taken into account when 
describing the tides. As well as periods 
near half a day, the orbital motions give 
tides with periods near one day, a fort­
night, one month, six months, one year, 
8.8 years, 18.6 years and 20,940 years. 

Second, the dynamic response of the 
oceans themselves must be taken into 
account. They are not deep enough to 
allow the water to react instantly to 
tidal forces. Ocean basins are also con­
strained by continental land boundaries, 
chiefly along the North-South direction, 
that effectively block the natural west­
ward propagation of the tides. The oce­
anic bathymetry is complex and varies 
substantially, especially at the shelf 
break; bottom friction, especially in con­
tinental-shelf seas, plays an important 
modifying role. Currents ore induced, 
which move on a rotating frame of 
reference: the Coriolis force causes a 
deflection of the flow to the right in the 
northern hemisphere and to the left in 
the southern hemisphere. These factors 
cause the real tide to lag, on average, 
behind the gravitational forcing, and to 
move roun the ocean basins about a 
series of null points or amphidromes, 
where the amplitude is zero. There may 
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be several amphidromes in an ocean 
basin and their positions will be different 
for the various tidal periods. 

Computer models now solve hydro­
dynamic equations based on a spherical 
Earth with increasingly realistic ocean 
basin geometry. Many of the models 
contain measured data as boundary 
conditions and for interior calibration 
points. To a large extent the accuracy 
of the solutions depends upon the den­
sity of measurements available in spe­
cific areas. 

Ocean currents 
In recent years interest has been grow­
ing in the use of sea level measure­
ments to find changes in the main 
ocean currents. For spatial scales 
greater than about 50 km and time 
scales longer than about one day, the 
surface height is directly related to the 
surface current. This is because on such 
scales oceanic motions are mainly gov­
erned by the forces acting on the water 
particles. The Coriolis force due to the 
Earth's rotation is balanced by the hori­
zontal pressure gradient (these forces 
are both at right angles to the direction 
of flow). At the surface, the pressure 
gradient can be calculated from the 
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Deep ocean pressure recorders measure 
the change in hydrostatic pressure near 
the bottom caused by fluctuations in sea 
level. They record automatically and are 
recalled to the surface by acoustic signals. 



Sea level measurement 

sea-level height. The direction of the 
surface current is along contours of sur­
face topography. This is directly analo­
gous to the circulation of atmospheric 
winds around systems of high and low 
pressure. 

A current of one metre per second at 
mid-latitudes is associated with a sur­
face slope of one metre in l 00 km (a 
slope of l in l 05). This figure is typical 
of currents such as the Gulf Stream. 
The surface topography of the oceans 
is superimposed on the topography of 
the ocean surface due to the geoid (up 
to 100 m), mentioned earlier. Unfortu­
nately the global geoid is, so far, not 
known to better about ± l metre. So 
tide gauge measurements or altimetric 
measurements cannot be used to deter­
mine the mean currents until the model 
of the geoid is improved using better 
gravity measurements from either satel­
lites or surface gravimeters. Neverthe­
less, there are very important large 
variations in current (typically up to 
±20 per cent); they can be worked out 
from the time variations of tide gauge 
and altimetry measurements. 

Our laboratory has started a pro­
gramme of sea-level measurements in 
the Southern Ocean with the objective 
of determining the variability with time 
of the Antarctic Circumpolar Current 
(ACC) and its geographical variations. 
This is part of the World Ocean Circula­
tion Experiment (WOCE), which is an in­
ternational collaborative project that 
aims to measure the large-scale aspects 
of the circulation of the oceans to test 
numerical models of the circulation. 
Such models are needed for predicting 
variations in climate over the order of 
decades; they depend critically upon an 
undertstanding of the way the oceans 
behave. 

The ACC is a major current system 
(mean transport 125 x l 06 m3 s- 1) 

which is important to climate because it 
transfers momentum, heat and water 
masses between the Indian, Pacific and 
Atlantic Oceans. So the Southern 
Oceon is of special interest and has 
been defined as one of the core projects 
of WOCE. Fortunately, there are several 
oceanic islands at strategic points 
around the ACC that can be used in 
pairs to look at the time variations in 
sea-level differences of up to 20 cm 
across the ACC. We plan to use obser­
vations from four pairs of islands, 
namely Falklands and South Orkney; 
Falklands and South Georgia; Tristan da 
Cunha and Bouvet, and Kerguelen and 
Amsterdam. In areas devoid of islands 
we plan to install bottom-pressure and 
inverted echo sounder instruments. All 
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Fluctuations in the Antarctic Circumpolar Current affect the weather in our region, 
and show themselves as variations in sea level. Instruments can be sited at remote 
islands and then telemetry can be uplinked to satellites. 

the measurments will be used to verify 
the data from satellite oltimetry meas­
urements obtained with Geosat, ERS- l 
and T apex/Poseidon. The altimetry will 
then be used to find the sea surface 
height variations in areas where no in 
situ measurements are available. 

As well as the tidal and ocean circula­
tion signals discussed above, coastal 
tide gauges also give important informa­
tion on secular changes of mean sea 
level relative to the land. These ore 
changes that are extremely slow, so at 
least 20 years of data are needed to 
evaluate the secular trend in sea level at 
any given place. 

A rise in global mean sea level would 
be one expected outcome of the global 
warming of our planet by about o.s0c 
which hos been going on over the past 
l 00 years. The consensus of opinion 
from. the global tide gouge data set is 
that global sea level has indeed risen in 
the past century by approximately l 00 
to 150 mm, though in many places the 
rise is obscured in the data by vertical 
movements of the land upon which the 
gauges are fixed. 

Melting 
As far as we can tell, the decimetric rise 
in sea level during the past century has 
been caused by two main processes, 
thermal expansion of the upper layers of 
the ocean and the melting of mounting 

ETI DECEMBER '88 . 

46 

glaciers at low latitudes. The polar ice 
cops are not thought to be a large net 
contributor to global sea level change, 
though the data from this area is not as 
complete as one would wish. 

Estimates of the rise of global sea 
level to be expected in the next century 
vary widely because the projected 
'greenhouse gos forcing' (from carbon 
dioxide, chlorofluorocarbons and so on) 
is uncertain, and the potential role of 
the polar ice caps, in particular the 
West Antarctic Ice Sheet, is unclear. 
Predictions of the rise in sea level by the 
year 2100 vary between several decime­
tres, at about the present rate, to sev­
eral metres. Obviously, more research is 
needed if we ore to understand the vari­
ous climatic processes at work that in­
fluence global sea levels. 

The recent technological advances in 
global measurements of sea level ore 
beginning to make contributions in 
areas ranging from the study of crustal 
movements to research in ocean circula­
tion and climate change. International 
programs have been set up to co-ordi­
nate the work. eti 

ET/ acknowledges the British Central 
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Proudman Oceanographic Laboratory, 
Birkenhead. 



INSIDE THE DESIGN COUNCIL 
Catering for marketplace needs 
In the past few years, both State and Federal 
Governments have established a host of 
organisations to aid would-be entrepreneurs 
with information and advice. Here, Tina Ali 
looks at the first, and still most widely 
respected, of these groups - the Australian 
Design Council (ADC). 

NNOVATION 

Established in 1957 as a non­
profit making information and 
educational body, the ADC 
actively promotes design as 
fundamental to the produc­
tion of competitive goods. 
The Council is constantly up­
grading its services in re­
sponse to the changing needs 
of the market place. Currently 
a wide range of information 
and advisory services is of­
fered, from counselling and 
diagnostic services through to 
product screening, and devel­
opment, information sourcing, 
designer referral and project 
management. 

In 1988 the council 
launched two new action­
learning programmes aimed 
at senior management. Inte­
grated Product Management 
(IPM) and Japan Exporters 
Program (JEP) seek to de­
velop the in-house expertise 
required for successful prod­
uct development, and expan­
sion of exports, to Japan, re­
spectively. 

Workshops 

by internal team meetings. 
These are opportunities for 
participating companies to 
address issues and activities 
of specific industry or com­
pany relevance. These pro­
grams provide access to new 
ideas, techniques and infor­
mation networks. In the year 
1987/88, ADC worked with 
over 60 manufacturers includ­
ing Datacraft, Image Soft­
ware (computer hardware 
and software), and Toledo 
(electronics scales) 

IPM is recommended for 
manufacturers who wish to 
maximise market opportuni­
ties, to improve the efficiency 
of their product development 
procedures or integrate prod­
uct development with market­
ing and production activities. 

JEP is applicable to both 
first time exporters and those 
seeking to expand activity. 
This programme looks at eco­
nomic and cultural factors, 
varying business practices 
and consumer demands. Spe­
cial attention is given to de­
sign, quality and packaging 
requirements of products, as 
well as promotional and other 
point-of-sale literature. 

Award 

Criteria for selection to the 
ADA programme include, 
among other things: innova­
tion, performance, quality, er­
gonomics, durability, safety, 
aesthetics and value for 
money. Currently recipients 
include a cordless electronic 
kettle and cordless iron, from 
Kambrook, voice logging re­
corders from Electrodata, an 
ergomatic arm from Unisys, a 
computerised weighing sys­
tem from Scales and Sys­
tems, a laser contour motion 
system from Laser Lab and a 
coal slurry analysis system 
from Amdel. 

Fees 
The ADC utlises its own staff 
and a network of consultants, 
both local and international. 
Fees for services and pro­
grams ore structured to at­
tract companies who would 
not normally be able to ac­
cess the high calibre of exper­
tise offered. In addition, some 
companies may be eligible for 
NIES subsidies. 

There are other projects as 
well. 1988 saw two new pub­
lications, for instance. One 
was a training manual on 
product development targeted 
at small to medium sized 
manufacturers. Competing 
through product innovation is 
a clearly set out, step-by-step 
guide to the principles of de­
sign and product develop-

ment. 
At World Expo 88, ADC, 

as a joint venture with the 
Advance Australia Founda­
tion, launched a buyers' 
guide to Australian products 
called Australia's Best. It is a 
compendium of Australia's 
best products presented in an 
interesting cultural context. 

Shows 
Then there are the shows. 
The ADC participated in the 
first international design 
forum in Singapore during 
1988, as well as the world re­
tailers' conference and expo­
sition in Sydney. 

ADC, in conjunction with 
Austrade, also organised a 
meeting between Australian 
designers and members of 
the Electronics Industries As­
sociation of Japan, as part of 
their Design Tour of Australia 
in October, 1988. Member 
delegates, representative of 
the top echelons of design 
management in the most au­
thoritative electronics compa­
nies of Japan, (e.g: Toshiba, 
Sanyo, Sharp, Sony and Pio­
neer) were particularly inter­
ested in the application of 
electronic products to the lei­
sure industry. 

Tina Ali works as a media 
and publications officer for 
the Victorian division of the 
Australian Design Council. 

The programme brings to­
gether key management per­
sonnel in a series of struc­
tured workshops supported 

In addition to these services 
and programs, the council is 
responsible for the adminis­
tration of the Australian De­
sign Awards (ADA). The 
Awards are the most signifi­
cant recognition of product 
excellence in Australia and 
signify, to both local and in­
ternational markets, an Aus­
tralian designed and manu­
factured product of interna­
tional quality. The award-winning ergamatic arm from Unisys. 
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INNOVATION 

Early next decade, space 
based observatories 
will provide complete 
coverage of the 
electromagnetic spectrum, 
all the way from 
energetic gamma rays 
through to the deep 
infra-red. 

D 
n the thirty one years since the ad­
vent of the space era, more has 
been learnt in the field of astronomy 

than in the previous five thousand 
years. Outside the Earth's restrictive at­
mosphere, astronomers now and in the 
future will be participating in true space 
age astronomy. 

Apart from the traditional means of 
viewing the heavens with the naked eye, 
binoculars and telescopes, newer forms 
of astronomy have now entered the 
realm of professional and amateur as­
tronomers. Terms like infra-red, gamma­
ray, ultraviolet and x-ray ore now a 
familiar feature in an everchanging sci­
ence. 

The American contribution to space 
observing is contained within the Great 
Observatories programme. NASA is 
concentrating on four main areas of as­
tronomy: the Advanced X Ray Astro­
physics Facility (AXAF) which will be 
dedicated to x-ray astronomy, the 
Space lnfared Telescope Facility 
(SIRTF) which will be dedicated to infra­
red astronomy, the Gamma Ray Ob­
servatory (GRO) which will be looking at 
gamma ray astronomy and the Hubble 
Space Telescope (HST) which will be a 
visible light telescope (See ETI June 88). 
Other telescopes and facilities that will 
tie in with the Great Observatories pro­
gram include the Solar Optical Tele­
scope (SOT), the Infra-red Space Ob­
servatory (ISO) and the Extreme Ultra­
violet Explorer (EUVE). Australia will 
also be contributing to Lyman, a project 
of the European Space Agency. 

Earlier Earth orbit observatories have 
included the Orbiting Astronomical Ob­
servatories (OAO), the High energy As­
tronomical Observatories (HEAO), and 
the fabulously successful Infra-red As­
tronomical Satellite (IRAS). Launched in 
1959, the OAO was a series of four 
flights. Even though only two were suc­
cessful they were responsible for detec­
tion of the first ultra-violet emissions 
from the planet Uranus, new insights 
into the composition and structure of 
the Earth's upper atmosphere and the 
study of young hot stars which emit 
most of their energy at ultra-violet 
wavelengths that . are not visible to 
ground observatories because of the 
Earth's atmosphere. 

Conceived in the early 60s and finally 
launched in 1977, 1978 and 1979, the 

three High Energy Astronomical Observ­
atories are credited with dramatically 
changing scientific views of the uni­
verse. The instruments of the three ob­
servatories were developed in a series of 
balloon flights which reached a height 
of 19 miles in 1974-75. Scientific investi­
gations of the data returned by the 
HEAOs suggested that the concept of 
rotating galaxies exolving gently over 
billions of years was wrong. It has been 
replaced by a dynamic and explosive 
universe in constant turmoil. 

The Infra-red Astronomical Satellite 
was launched in 1983 and was a joint 
collaborative effort between The Neth­
erlands, United Kingdom and the United 
States. From its first day in a polar orbit 
IRAS viewed approximately two thou­
sand celestial objects a day in the infra­
red. During the satellite's short lifespan 
of approximately three hundred days it 
was able to pinpoint the positions and 
intensities of more than two hundred 
thousand cosmic objects. One of those 
observations led to the discovery of a 
cumstellar disk around the star Beta Pie-

'. • • the dramatically 
changing scientific views 

of the universe' 

toris which could indicate a possible 
solar system. 

The future 
Turning towards the future: the Ad­
vanced X-Ray Astrophysics Facility is 
an observatory that will be carried into 
orbit by the Space Shuttle in the mid 
1990s. Orbiting the Earth at an altitude 
of approximately 288 miles, the "eye" 
of ASAF is a large area, high resolution 
x-ray telescope, which will be equipped 
with instruments for detection, spectral 
analysis and imaging. Primarily used for 
studying various properties of x-ray 
emissions, AXAF is a significant ad­
vance over the earlier HEAOs. It will 
have sensitivity 100 times greater than 
the earlier observatories with greater im­
provement in resolution, which will 
mean a larger region of the spectrum 
will be accessible for x-ray imaging. 
With a design life of ten to fifteen years, 

AN EYE IN THE SKY 
J'lte great observatories 
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Great observatories 
AXAF is a shuttle shaped craft. It will 
be regularly serviced by shuttle crews 
which will allow for the replacement and 
repairing of instruments. Among the 
areas studied by AXAF will be black 
holes, supernova remnants, pulsars, 
quasars as well .as faint hot stars. 

The Space lnfared Telescope Facility 
will be placed in a nine hundred kilome­
tre orbit by the Space Shuttle and 
NASA's Orbital Manoeuvring Vehicle 
(OMV). 

SIRFT will perform the same function 
as IRAS, but with 1000 times greater 
photometric accuracy. SIRTF has an 
850 mm mirror which will be cooled to a 
very low temperature - as close to zero 
degrees as possible - by a liquid 
helium coolant which can be replaced 
by Space Shuttle crews to extend its 
lifetime over the five year design limit. 

The Hubble Space Telescope is 
scheduled to be launched by the Space 
Shuttle Discovery in the middle of next 
year. Originally due to launch in 1985, 
then delayed until 1986, the Hubble has 
been sitting idle since the Challenger 
tragedy two years ago. The first of the 
Great Observatories to commence 
operation, the HST will be used for vis­
ible light observations of exceptional 
resolution and sensitivity. 

The Gamma Ray Observatory will be 
launched into low Earth orbit by the 
shuttle in 1990. At a weight of 15 tons 
the GRO must be orbited by the shuttle 
and has been designed for in-flight ref­
uelling and repair. 

GRO may well prove the most valu­
able of the space observatories, Gamma 
Rays betray high energy events and 
thus matter in extreme states of heat, 
density or acceleration. 

For instance, GRO should tell scien­
tists much more about the centre of our 
galaxy where millions of stars are 
crowded into a very small space. In a 
similar vein, other topics under investi­
gation from GRO will include superno­
vas, pulsars, quasars, and radio galaxies 
and it is hoped to gain some insight into 
the character of the universe shortly 
after its creation. Another possible area 
for investigation will be a search for the 
existence of anti matter in the universe. 

Although not an official part of the 
Great Observatories program, other ob­
servatories and telescopes will be tied in 
to the program. These will be used in 
follow-up and separate investigations. 
All are due for launch in the 1990s and 
it is hoped a combination of the differ­
ent observatories and telescopes in orbit 
will cover all of the electromagnetic 
. spectrum from gamma rays to the far 
infra-red. 

The Infra-red Space Observatory is 
the main European Space Agency's 
contribution. Approved in 1983 for 
launch by an Ariane rocket in 1992, the 
ISO will make detailed observations of 
selected galaxies and star formations 
that are within large clouds of gas and 
dust. It is hoped that the ISO will com­
plement the Hubble Space Telescope, 
and within the solar system both will be 
used to study the gas giant planets -
Jupiter, Saturn, Uranus and Neptune, as 
well as asteroids and comets. 
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Extreme ultraviolet 

The Extreme Ultraviolet Explorer (EUVE) 
is expected to be launched in the early 
1990s. Weighing in at l ,200 pounds it 
will carry five scientific instruments - a 
spectrometer and four telescopes. EUVE 
has been designed to investigate the 
last area of unexplored radiation - the 
extreme ultraviolet which lies between 
x-ray and ultraviolet. The extreme ultra­
violet is invisible from the Earth's sur­
face because of the atmosphere. · Less 



a shuttle shaped craft regularly serviced by shuttle 
crews' 

than two dozen sources of extreme ul­
traviolet have been discovered. In the 
solar system there are four of them -
Jupiter, Saturn, the Sun and Saturn's 
moon Titan. 

The other sources come from white 
dwarf stars and double stars that are 

undergoing a constant gravitational tug 
of war. The EUVE is expected to com­
plete an all sky survey of extreme ultra­
violet sources and scientists are hoping 
that the white dwarf population will ex­
pand rapidly with some surprise discov­
eries. 
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The Solar Optical Telescope (SOT) is 
a successor to the Apollo Telescope 
Mount (A TM) which was used on 
Skylab missions to make the first serious 
observations of our nearest star-the 
Sun. SOT will be flown into orbit aboard 
the space shuttle in a series of Spacelab 
missions starting in the early I 990s. In 
several missions lasting up to ten days 
the SOT will make observations of the 
Sun through optical filters in the visible, 
near infra-red and ultraviolet regions of 
the spectrum. 



Great observatories 

SPACE UPDA res . . . . . .. 
MASAhove rele9sed 1;1 Space Shutt'e 
mo~ifest mrtlinil'.lg: the 11ights to tcike 
place in 1988 ond l989. . . . 
. l!'l · the next 11 . flights · scfie<fu~;. 

fQur fligh~ will be dedk:otsd .· (ond 
cll)IS$lfi«l) .. Pfipartment of OefE!!'lce 
missions; .Otliler ·missions .. will>see .tt:t. 
tong.;OWoited . d~Joyments · of · fhe. 
<$01ileo1 MOgellon ond the. Hubt»~ .. 
Space Telescope. Anofher !Tliss}oh. 
will hopef\'.llly see.thE! retrieval .<?f ~: 
L · DurQtion . ~xl:>osure F<:1cllity · 
(l before it is schsruWd to r• 
enter tlile l;.artih's ~mospl;ere. 

. . l'he l:l\.lrrent. mission$ of the· rticiJl'li· .. • 
•fest are OS folloW: . .. . . • 
STS 27: A dedieoted Deportment of 

Defence mission will .toke 
ploce on orbiter .. At!ontis. 
The crew consists. of . Com­
mor\der ~ "Hoot" .. !Gib· 
son, pilot •Guy Gardner · of:ld 
mission· speciolists. Mite Mui~ 
lone,. Jerry Ross Q~ . Bill. 
Shephetd. lt. hos not . been 
onno1.1nced whether ·.a •. De.., 
partment of· Oefence payload 
specialist will be Cissigned to 
tf1e flight. 

STS.29:Schedufed to fly beforeSTS 
·· · 28, STS . 29 will see the de­

ployment of t.he fou.rth 
Trod<ing and Dato . Relay 
Satellite · CTORS D). Other 
payloads include an IMAX 
comero and Space Station 
experiments. The crew is 
commanded by Mike Coo.ts, 
pilot John Bloho ond mission 
specialists Jim Buchli,· Bob 
Spl"in9E!J: and Jim Bogian. 
Ld:unch <:it. this time ls to be 

.·.·· .. . .. Febri,iqry l 989 .. . . 
.. STS 28: Anomer Deportment oi 12le-

. · fence mission. Commanded 
by Brewster Shaw, pilot .Oick 
Richards ond misl!lion spe­
ci(llists Dove Leetsma, Jim 
Adamson and Mork Brown. 
April l 989 loo.ks to be the 
\aunch dote with Columbia 
making its eighth trip into 
space. 

STS 30: One of the long-awaited de­
ployments for space $Cien­
tists will be the Magellan 
Rodar Mapper to the plonet 
Venus, Magellan was orgin-

ally due to launch in l 987 
and will be used to mop 
Venus. in greater detoil than 
has been done in the· post, 
Due for launch from orbiter 
Atlantis in April 1989, the 
mission will be commonded 
by Dave Walker, piloted by 
Ron Grobe with mission spe­
cialists Norm Thogord, Mork 
Cleave and Mork Lee. 

STS 31 : Probably one of .the most 
owoited spaceflights of all 
time will be one that will fi­
nally get the Hubble Space 
Telescope into orbit. The 
mission hos been delayed 
several years during which 
time there has been one 
major chonge to the crew -
Astronaut John Young who 
was expected to cornmond 
the mission on his lost flight 
into spoce hos been replaced 
by Loren Shriver. The pilot of 
the mission will be Charlie 
Bolden and mission special­
ists are Kathy Sullivan, Steve 
Hawley and Bruce McCand-



In all of this there is an Australian 
contribution-Lyman. Lyman is an astro­
nomical mission which is aiming to ex­
ploit the rich and largely unexplored ul­
traviolet spectral regions, of the uni­
verse. Lyman is managed by the Euro­
pean Space Agency, but is a collabora­
tive between ESA, Australia, Canada, 
and possibly the United States. Ex-

' •.... answers on the 
char11:~ter ·of the universe 
shortly after· its creation' 

pected to be launched by Ariane, 
Lyman is not part of the Great Observa­
tories programme, but in conjunction 
with that will help scientists in answer­
ing the unanswered questions about our 
universe. 

A decade from now, for the first time 
in astronomical history, scientists will 
have continuous coverage of the spec­
trum in most forms of celestial observa­
tions and in the words of H G Wells 
"shall laugh and reach out their hands 
amid the stars". o&ti 

Kathryn M. Doolan is a regular contrib­
utor to ET/ on space science and tech­
nology. 

less. Due for launch from the 
shuttle Discovery irr ·June 
1989; the Huqble Will be one .. 
spdce science .. tl!li.$.$i.oo that 
.shoul.d help a w the 
continuing · mol . that is 
dominating the clvilkln spo<;:e 
progrcim. . . u um 

· At this stage no other ctews have 
.. ~n ... n<:lmed .. They Will be nomed 
after the STS 26 mission. The other 
flights for 1989 are: 
STS 32:.ihe expected retrieval.of the 

Lo"9 01.lration Exp0sute · Fa­
cility (LDEF) and depfoyment 
of the S)fnein fV-5 comrnuni· 
cations . satellite will .. take 
place in . Aug1,1st 89 aboard 
the orbiter Coiumbio. .. 

·srs 33: Another dassified Depart­
ment of Offence. ml$slon will. 

. toke' ploce in September 89 · 
aboard orbiter Atlf:lnti$.. .. . 

STS 34: Yet ano.ther long owoi.ted 
·· · ·· · sclen<;:e mission, ·The 

. ent of Galileo probe 
•.to • Jupiter · will ;tdf<.e ploce 

abodrd ... ~h.'9l. oi'Q~ Discovery 
irrOctober 1989,.. · 

Close up details of the two parts of Project Endeavour. Built at the ANU as a 
prototype of the Lyman detectors, it is now the most significant space observatory 
being planned in Australia. 

STS 35: The long delayed ASTR0-1 
mission .. Originally due to fly 
in Morch 86 to observe Hol­
leys Comet, Astro will now 
be used as on ostronomicol 
Spacekll? to toke place in 
late November 89 aboard 

. Columbia. 
STS 36: The last· scheduled mission 

for 1989 is a dedicated De­
partment of Defence. mission 
due to fly in December 89 

. aboard Atfol"ltis. 

Trouble and resignations 
Other American news. Jncludes two 

. more .... astronaut. resignotions. Tony 
EngJond who become an astronaut in 
•1967 and flew oboatcf Spacelab 2 in 
1985 has resign~ to become Profes-

. :Sor of.GOOl()Qy at the University of 
Michigon. Astronaut Woody Spring 
who become· on · <Jstrcinaut in 1980 
art<f flew oboord 6JB in 1985 has 
.also resigned. Spring participated in 
the : EASE-ACCESS· space station 
construction .. activities on the flight. 
Spring· is going to be assigned to 
Army Space Command from August. 
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The much troubled American Space 
Station has been christened "Free­
dom", White House spokesman Mar­
lin Fitzwater said the name was 
tdken from o quote o speech given 
by President Reagon during the 1984 
speech announcing the Space Sta­
tion. Currently the Space Station has 
enough money to lost until the first 
week of the new presidential adminis­
tration, ensuring that a decision will 
hove to be made soon ofter the '88 
election . 

* * * Pioneer 10 has celebrated five years 
outside the known solar system. The 
570 pound probe is n<;>w 4. l billion 
miles from the Sun. Because of the 
distance involved it takes a radio sig­
nal 12 hours and twenty six minutes 
to reach the probe and return. NASA 
expect ten more years of service 
from Pioneer TO. It is being used to · 
search for Planet X which is said to 
be disrupting the orbits of Neptune 
and Uranus. Current . NASA predic­
tions place Planet X at opproxi­
motely 90 to I 00 billion miles from 
the Sun. · 



BARRY JONES 

SCIENCE, POLITICS AND THE STARS 
Commluloning of the Australia 'relescope 
Barry Jones reflects on the significance of 
the Australia Telescope. Would it ever have 
been built in the current climate? 

The commissioning of the 
Australia Telescope is the 
scientific highlight of our 
Bicentennial year and an im­
portant milestone in CSIRO's 
62 year history. 

The project was conceived 
and nurtured, during the 
Fraser years, approved by 
Cabinet in August 1982 and 
formally endorsed by the Par-
liamentary Public Works 
Committee in November 
1983. No Australian scientific 
project of such magnitude 
has been initiated since then. 
Its total cost has been $50 m, 
one twentieth of the cost of 
New Parliament House. 

Radio astronomy is one of 
the four major areas where 
Australia has been regarded 
historically as a world leader 
- the others being agricul­
ture, mining and medical re­
search. 

All of the four owe some­
thing to special Australian 
characteristics, our problems 
of climate, soil and water in 
the case of agriculture, the 
richness and remoteness of 
our mineral domains, the tyr­
anny of distance forcing us to 
develop our own skills for 
medical diagnosis and treat­
ment, and our unequalled 
vantage point in the Southern 
Hemisphere, close to the 
celestial axis and observing a 
range of extraordinary phe­
nomena invisible to tele­
scopes in the North. In three 
of the four cases there were 
obvious clients. 

Australian content 
The Australia Telescope has 
more than 80% Australian 
content. Among the major 
Australian firms involved in 
the project have been Evans 
Deakin Industries, who built 
the antennae, Macdonald 
Wagner the consulting engi­
neers and Barclay Brothers, 
civil engineers, as well as 
many new and developing en­
terprises, including Austek 
Microsystems, who collabo­
rated in the design of 4000 
custom chips for the Tel-

Personalities 
During the opening of the 
telescope, Jones paid tribute 
to the people who made the 
telescope a reality: 

Dr Poul Wild, the former 
Chairman of CSIRO, who 
from 1967 set up 96 anten­
nae to constitute the Cul­
gooro Rodioheliograph, and 
is honoured by the naming 
of the Poul Wild Observato­
ry. 

David Thomson the former 
science minister, was on 
early enthusiast who in­
fected others in his govern­
ment. Getting the Parkes 
Telescope, the heliogroph 
and CSIRO on the $50 note 
in 1973 may have consti­
tuted a moral commitment 
from Treasury! 

Dr Bob Frater, now Direc­
tor of the Institute of lnfor-

scope's digital correlator. The 
spinoffs for Australian indus­
try will be considerable. 

The Australia Telescope is 
not just a scientific triumph, it 
is an engineering one as well. 
The skills and accomplish­
ment in micro-engineering 
carried out on a vast scale -
if that doesn't sound a bit 
Irish - will pay off hand­
somely, as it has already with 
prospects for exporting the 
world's best receiving dishes. 

I don't doubt that the Aus­
tralia Telescope will have a 

motion and Communica­
tions Technologies and Dr 
Dennis Cooper, his successor 
as Chief of the Division of 
Radiophysics, have been vir­
tuosos, showing great skills 
in planning, organising and 
persuading, in addition to 
their scientific skills. 

Dr Keith Boordmon, Chief 
Executive of CSIRO, hos 
been a strong supporter. It 
is o measure of the impor­
tance of this great project 
that we hove been able to 
persuade Dr Ron £kers to re­
turn from the United States, 
to become foundation direc· 
tor. Formerly he was direct­
ing the Very Lorge Array 
(VLA) in New Mexico, one 
of the few installations in 
the Northern Hemisphere to 
rival the Australia Tele­
scope. 
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major impact on our indus­
tries, proving to the world 
that they ore 'space quali­
fied'. They have a lot to be 
proud of. Nevertheless, there 
is an object lesson for Gov­
ernment in the story of the 
Australia Telescope. 

In such a project, which 
comes first - the vision of a 
research organisation com­
bined with on appropriate re­
sponse from government?, or 
does it begin with o demand 
from industry, which puts its 
money up front? In this case, 
the project would never hove 
happened without CSIRO tak­
ing the leading role: it is in­
conceivable that Australian 
industry would have formed o 
consortium, then approached 
CSIRO and said: "We want 
to build a telescope. Please 
help us". And yet, industry is 
certainly a beneficiary of this 
great project. 

But so are we all benefici­
aries - and the benefits 
both direct and indirect, will 
not be confined to our fellow 
citizens. 

Astronomy is an interna­
tional undertaking. Although 
we haven't been winning too 
many gold medals recently in 
other areas, we may well 
qualify in this one. 

I said that historically Aus­
tralia was in the forefront in 
four areas - agriculture, 
mining, medical research and 
radio astronomy. They are all 
essential, and I will fight to 



ensure that our national ca­
pacity is maintained in these 
four areas. But they are all 
areas of very long standing 
- agriculture, mining and 
medicine for more than 60 
years, and radio astronomy 
for more than 40 years, even 
before the Parkes Observa­
tory was commissioned in 
1961. 

On their own, they will not 
solve our balance of pay­
ments crisis or create the in­
frastructure we need for the 
21st Century. 

Scientific change 
Science doesn't stand still. 
We are passing through one 
of the two most revolutionary 
periods of scientific change in 
history. 

My concern is - where are 

the new areas for develop­
ment which can stand with 
agriculture, mining, medicine 
and radio astronomy? Where 
are the industries which have 
evolved in the 1960s, 70s and 
80s. 

' ... the project would 
never have happened 

without CSIRO taking 
the leading role' 

Biotechnology seems to be 
well placed, but again, the 
work of CSIRO and the uni­
versities in this area has been 
far in advance of market de­
mand, or even understanding. 
In superconductivity, new ma-

terials, artificial intelligence, 
Australia is starting a long 
way behind scratch. 

Must we wait for the· indus­
trial sleepers to wake? We 
need to have the basis for 
some billion dollar export in­
dustries in high technology 
and services. 

I am an enthusiast for 
greater interaction between 
research and industry - but 
it must be a two way process. 
It is essential that industry 
recognise the importance of 
science, and that long term 
research - perhaps with a 
20 year payback - is central 
to our future. 

It is also essential to remind 
the research community that 
some of the most exciting sci­
ence internationally is carried 
out in industry. I point out 

that Bell Labs and IBM have 
each had more Nobel Prizes 
in the sciences than Austra­
lia. But if Australian industry 
is sluggish and poorly in­
formed, it would be recklessly 
short-sighted to insist, as 
many Canberra trained 
economists do, that it must 
be left to industry and indus­
trial funding to call the shots. 
We need a partnership - but 
the government partner can­
not be allowed to whither on 
the vine. 
Not political 
Science is not part of our 
political cdlture and we tend 
to downgrade the importance 
of things we don't understand 
or think about. 

Galileo, one of the pioneers 
of astronomy, faced intense 
hostility from the College of 
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Comment 

Cardinals. When Galileo said 
he could see moons on Jupi­
ter, his critics said: "We can't 
see anything through his tele­
scope". Most didn't want to 
look. They said: "Where's the 
relevance?" They may even 
have said, "Who's paying for 
all this?" 

1 
••• not just a 

scientific triumph' 

Gailileo was silenced. He 
became a martyr. His teach­
ing that the earth went round 
the sun was anthematised 
and he had to repudiate it. 
But he is supposed to have 
muttered: "But it still does 
move". From Galileo's teach­
ing, which changed our view 
of the universe and man's 
role in it, came Newton's 
laws of motion and the scien­
tific laws that evolved from 
him led directly to the Indus­
trial Revolution which has 
shaped all our lives, and con­
tinues to do so. 369 years 
later the Church admitted at 

Opening day at Culgoora 

last that Galileo was right. 
We won't have 369 months, 
or perhaps even 369 days, to 
rethink our scientific future. 

"We have had a glorious 
scientific past". We are creat-

ing, or destroying, our future 
right now. Eli 

The Hon Barry Jones is the Minister for Science, Customs and 
Small Business and a long-time supporter of the telescope. It is just not enough to say 
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Two cases, three awards 
A British-made CD player 
which won two awards in 
Japan last year and the Brit­
ish Design Award for 1988, 
has recently been released on 
to the Australian market. 

Like the Accuphase CD 
player, the Meridian 207-Pro 
compact disc player consists 
of two cases, one housing the 
CD transport system, the sin­
gle-beam laser pick-up as­
sembly, and the power sup­
ply, the other housing the 
electronics. The lower half of 
this latter case houses the 
digital decoding and filtering 
circuits, which process the 
output of the laser mech­
anism. A metal screen sepa­
rates the digital section from 
the digital-to-analogue con­
verters and audio sections, 
which sit on the upper half. 
Also placed here are the 
input switches and an elec­
tronic volume control. 

While this two-case ar­
rangement is still relatively 
unusual, the Meridian has an­
other interesting feature: a 
built-in preamplifier. This 

means the unit can be di­
rectly connected to a tape re­
corder and a line input such 
as a radio, for example. 

Some of the CD player's 

Tuner and amplifier 
West Germany's Grundig has 
released its Fine Arts range 
of hi-fi products which in Eu­
rope includes a tuner for the 
European Radio Data System 
attached to FM transmission 
(see SI July p6) and a DAT 
player. 

However, in Australia, not 
having RDS yet and still not 
allowed to play with DAT, we 
will be content to welcome 
the T-903 tuner and A-903 
integrated al')'lplifier. 

The A-903 FM stereo/AM 
mono tuner features an auto­
matic and manual FM station 

search (manual search on 
AM), 19-station memory 
which can also, for example, 
memorise which are mono 
and which are stereo stations, 

specifications are: less than play, pause, repeat, next/ 
0.004% distortion; less than previous, store/cancel, vol-
90 dB noise, four times over- ume, standby, direct track 
sampling at 16 bits with such numbering etc. For informa­
features as open/close, re- tion 'a' (02) 819 6499. 

and absolute channel separa­
tion by ceramic resonators in 
the stereo decoder. 

The A-903 Integrated 
Stereo Amplifier has rated 
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power of l 00 watts per chan­
nel RMS and incorporates a 
protection circuit for speak­
ers, has a dubbing facility, 
connections for two loud­
speaker groups and seven 
inputs. 

All products in the Fine 
Arts range are characterised 
by a shiny black and gold 
look, gold plated plugs and 
large metal feet. Grundig 
products are distributed in 
Australia by Southern Cross 
Electronics, 26 Kent St, Bel­
more 3192. S (02) 750 3166. 
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British speakers 
UK-based company, Rogers, 
which works closely with the 
BBC in producing broadcast 
speakers, has released two 
new models in Australia that 
replace the Rogers Studio 1 a 
(broadcast) and LS7t (domes­
tic) models. 

The new Studio 1 a is a 
two-way system using a 
205 mm bass-midrange 
driver. The diaphragm is 
made of polypropylene. The 
dome tweeter is fitted with a 
light, rigid aluminium dia­
phragm. 

The speaker enclosure is 
constructed from timber­
veneered Medite, a com­
pressed fibre-board similar to 
Customwood and Craftwood, 
and damped to reduced de­
layed resonance. 

Manufacturer's specifica-
tions are 45 Hz to 20 kHz 
±2 dB frequency response; 8 
ohms nominal impedance; 
sensitivity of 89 dB at 1 
metre. The speaker is suitable 
for use with amplifiers 10-
2000 watts per channel into 8 
ohms. 

The LS?t is a two-way sys­
tem, using a polypropylene 
main drive unit and a ti­
tanium dome tweeter. Manu­
facturer's specifications for 
this model are 50 Hz to 
22 kHz ±2 dB frequency re­
sponse; 8 ohms nominal im­
pedance; 88 dB at 1 metre 
sensitivity; and is suitable for 
amplifiers rated 10-200 watts 
per channel into 8 ohms. 

Both models have flared re­
flex ports to prevent distor-

tion due to air turbulence. 
They also incorporate a fea­
ture called "bi-wiring" which 
makes use of separate cable 
runs to low and high fre-

New diaphragm material 

Mitsubishi has announced in 
Japan its intention to market 
a speaker unit using a new 
boron carbide diaphragm. 
According to Japanese re­
ports, the new material has a 
specific elasticity factor five 
times greater than titanium 
diaphragms and 2.2 times 
higher than boronide models. 

Unlike metallic single ele-

ment materials and ceramic 
diaphragms the new dia­
phragm realises a large inter­
nal loss with a sound velocity 
of 1 l ,000 m/s. 

The one-piece diaphragm 
connects with the voice coil 
directly and produces a re­
ported wide band 129 kHz 
with a 23 cm dome tweeter. 
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quency sections of the sys-' of common earthing. As sup­
tem. This technique is de- plied, both models have their 
vised to reduce interference terminals bridged for connec­
between each crossover sec- tion via a conventional single 
tion through the elimination cable run. 
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Affordable Aussie speaker 

The Marquis PCL 500 is Dun­
tech Audio's new release, 
aiming to be an affordable 
highcperformance speaker. 

Duntech is an Australian 
company which has com­
peted successfully world-wide 
in the top-end of the home 
loudspeaker market since the 
release of the Sovereign 2001 
in 1986. 

Each oak timber veneered 
box uses 25 mm thick Cus­
tomwood and is reinforced 
and braced in the woofer 
chambers. Each contains two 
210 mm (diameter) bass 
drivers, two l 00 mm mid­
range drivers and a 26 mm 
tweeter. 

Each driver is in a separate, 
sealed enclosure. All drivers 
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are rated to withstand 500 
watts for I 0 milliseconds, and 
need at least 500 watts per 
channel to drive them; ideally 
the power amplifier should 

Kid stuff 

Kids as young as 4 now have 
a selection of Sony products 
to call their own. The product 
line includes a 2 unit walkie­
talkie headset ($99), a cas­
sette-recorder with micro­
phone for children's home 
recording ($89), a radio cas­
sette recorder with AM/FM 
tuner ($109), and a child's 
version of the one and only 
Sony Walkman ($69). Or 

IN BRIEF 

Multi-band 

Sony has released a compact 
multi-band receiver, the ICF­
SW IS. In a cassette-sized 
battery-powered package it 
enables reception in FM 
stereo, medium-wave (MW 
band), long-wave (L W band) 
and shortwave (SW band). 
Tuning is via JO push-button 
keys which can be pre-pro­
grammed to recall favourite 

Challenge 

have a rating exceeding 200 
watts rms continuous per 
channel. For your local Dun­
tech retailer 2lr (08) 
349 5188. 

READER INFO No. 261 

should it now be called "Tod­
dleman"? 

The Walkman comes with a 
volume limiter switch that, 
when turned on by Mum or 
Dad, restricts the volume 
level to protect tiny ears even 
though the child may have 
the normal volume control 
turned to maximum. It also 
has a see-through back panel 
with colourful working parts. 

READER INFO No. 262 

frequencies. 
It has an automatic scan­

ning facility which will moni­
tor the width of a complete 
band, with a 1.5 second hold 
at each broadcasting fre­
quency, displaying the fre­
quency on the LCD display. 
Its active antenna can am­
plify weak signals. 

READER INFO No. 263 

John Laveric;;k of Sydney's superior performance to im­
Prodigm Accoustics has an ports costing two or three 
interesting challenge for those times as much, he invites an 
in the market for teference A/B comparison. 2lr (02) 449 
monitors. Claiming that his 2268. 
Prodigm l loudspeakers offer READER INFO No. 264 

CARTRIDGE 
OF THE MONTH 

ME92E 

ME99E 

ME95E 

M104E 

M104E 
The M104E is ideally suited for 
the person who needs 
outstanding sound performance 
and wants to upgrade their 
system on a limited budget. 
This cartridge captures and 
recreates sound with elliptical 
shaped diamond stylus tip and 
an aluminium alloy shank to 
faithfully reproduce your 
favourite music. 
The M104E cartridge is 
compatible with 'h" mount 
tone arms or most P-mount 
tone arm systems. 
The M104E features a slide-on 
stylus guard plus a screwdriver 
and mounting hardware. 
You'll find no other cartridge 
offers so much for so little as 
the M104E 

SPECIFICATIONS 

llacklng Farer at the Stylus Tip, 
Optimum: 12.5 mN (l.25 grams) 
Maximum: 15.0 mN (1.5 grams) 

llad<abllity at 12.S mN (l.2S grams) lhlddng 
Fonr (Typical in an/sec peak velocity), 

Ml04E: 400 Hz: 24 cm/sec 
Frequency Response, Essentially flat 
20-ZO,OOO Hz 
Cl>annel Balance, Within 2.0 dB 
O>annel Separation, l kHz: 25 dB typical 
OUtput Voltage (Typical), 

Ml04E: 5.0 mV RMS at l kHz at 
5 cm/sec peak velocity 

Net Weight (with mounting adapter, 
s~w and nut): 
M104E: 7.3 grams; also P-mount compatible 

---SHUiUi-----. 
AUDIO ENCINEERS PTY. LTD • 

. 342 Kent St, Sydney, NSW. 2000 
Ph: C02J 29-6731 

MARKETEC PTY. LTD. AUDIO ENCINEERS CVICJ 
Ph: C03> 879-0320 

AUDIO ENCINEERS <OLD> 
Ph: C02J 29-6731 

51 Scarborough Beach Rd, 
North Perth, WA. 6000 

Ph: C09J 242-1119 
ShrCt 4 AEOB 

READER INFO No. 6 
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STOCKING STOCKING 
Gifts for granny or grandchild 
It's that what-can-we-buy-for-whom time of 
the year again and Mary Rennie compiles a 
handy guide for ETI readers. 

Some of the items suggested are low­
priced, small, handy items, suitable to 
put under the work tree (if that's de ri­
geur at your coal face), and same closer 
to the $100 mark might be just what 
the spouse, lover, best friend, etc, al­
ways wanted. Prices quoted are fre­
quently recommended retail so are pos­
sibly available cheaper from various re­
tail outlets. Don't forget the products 
mentioned are available in many brands 
and from many outlets. The following 
list is merely a sample. 

For the musically inclined metro­
nomes, either Nikko brand or Metrina 
are available for $59 from Pro Audio, 
Canberra based mail order specialist. 

Also from Pro Audio you can buy 
harmonicas from $10 to $21 and tun­
ing forks in A or E are $5.99 to $9.50. 
ft (062) 49 7766. 

SOOOA Integrated Amplifier 

READER INFO No. 7 

5 YEARS GUARANTEE 
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MUSICAL 
AFFORDABLE 
... LOGICAL 

For full data, and details of 
your nearest Audiolab dealer 

call or write to: 

J>1&Ci ftoslvm. (Inc. In NSW) 

268 Princes Highway, Arncliffe, 
NSW 2205. Sydney, Australia. 

Tel: (02) 597 3683. Facsimile: (02) 597 7241 



Back to Arista. Other ideas are an FM 
wireless microphone which can be re­
ceived on any FM radio or tuner for 
$19. 95, a four station intercom which 

A nickel cadmium battery recharger is 
an idea that beats throwing the expen­
sive little things out. Don't forget 
portable/stereo/cassette/walkperson 
things which are pretty snazzy and 
cheap - under a $100. For example, 
the Sony Sportsband FM radio can be 
acquired for $99. For a bit less - $79 
- Panasonic has a SW radio (RF1630), 
or a headphone radio/cassette 
(RXSA60) for $69.95. The Aiwa head­
phone cassette with 3-band graphic 
equaliser and auto reverse is $99 RRP. 
Sonya's new Sportster models start with 
the RP-42, an FM stereo/AM mono 
radio at $49.95. The MGR-75 has in 
addition a non-recordable cassette 
player and 3-band equaliser for $89.95. 

The Shure Prologue l 0 microphones, a 
probe style, hand-held, dynamic unidi­
rectional low or high impedence micro­
phone, is available from Audio Engi-

will operate for a l 000 metres through 
cable at $74.95. Speaking of cable, 
Christmas '88 could be the time for you 
to get into the black magic world of 
audiophile speaker cable. Studio Line 
oxygen-free copper cable is $7.95 per 
metre. Most of these products are avail­
able from hi-fi stores or Arista ft (02) 
648 3488. 

neers in Sydney and Melbourne and 
Marketec in Perth for $89. Mies come in 
all shapes and types these days but 
there is still a role for this classic. 
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Another intercom is the FM automatic 
intercom from Rod Irving Electronics, 
which automatically selectes "transmit" 
and "receive". It's made by Arlee and 
costs $99. A handy tool for anyone with 
a cassette recorder is a head demagne­
tiser. RIE has a slimline torch-like de­
magnetiser with cord and plug for 
$13.95. Extension speakers for sur­
round sound, the workshop, etc, are 
available for about $50. 

Some esoteric devices still from RIE 
are speaker controllers which allow up 
to five pairs of speakers to be switched 
on or off in any combination, or two 
amplifiers and four pairs of speakers 
(both $59.95). 

Tired of those kathumps through the 
speakers when the refrigerator turns off 
or on? A surge suppression/line condi­
tioning device such as the Spikemaster 
P- l 000 from Discwasher or the Button 
spike protector from Wagner Electronics 
are designed to overcome this problem. 

Headphones are great for accurate 
sound reproduction. The Koss Porta Lite 
are an inexpensive example at $49 RRP. 

All in all the hifi store/electronics store/­
mailorder catalogue may be one of the 
most likely sources of inspiration for 
that hard to find gift. 

And last but not least, a Merry Christ­
mas from the Sound Insights team. i!l:i 



PROTON'S 
PERFECT 
PACKAGE 
J'lte Al-3000 
integrated 
hi-Ii 
system 
Audio engineer Louis Challis discovers 
a winner in the integrated hi-fi field. 
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pace is often a problem in using a 
hi-fi system. By the time one has 
placed the amp, the tuner, CD 

player and the turntable and so on, 
there is little left over for the pot plants 
and that picture of aunty Flo. You could 
of course buy a Ghettoblaster or, alter­
natively, something a little more stylish. 

The Proton Corporation in California 
USA realised that there was an obvious 
need to offer an integrated hi-fi package 
with all the main features the market­
place was seeking and with an eye­
catching appearance and functionality 
to match. 

The Proton Al-3000 system with 
AM/FM tuner, amplifier, cassette player, 
CD player and a pair of small external 
matching speakers, was thus nurtured 
by demand and appropriately specified 
to meet it. 



Controls 
It was no easy matter for the designers 
to 'shoehorn' so much electronics into a 
package that is only slightly larger than 
most conventional receivers. They also 
had to provide a frontal appearance 
which would not be 'off-putting' to the 
user and yet still provide simple controls 
that little old ladies and other non-juve­
niles could cope with. 

The designers adopted the approach 
of placing the three major functional 
groups of controls in the upper two­
thirds of the front panel with the minor 
controls behind a neat little drop-down 
lid at the bottom. 

The cassette player, which incorpo­
rates automatic selection of bias and 
equalisation for type 1, type 2 and type 
4 tapes, is located in the upper left­
hand quadrant of the front panel. Its 
controls, and very small colour-coded 
buttons, are located immediately to the 
right, surmounted by a conventional 
three-digit mechanical tape counter. 

On the right-hand side of the panel is 
a large escutcheon which incorporates 
the multi-functional digital display for 
the AM/FM tuner's frequency selection, 
a relatively small light emitting peak 
level display for the cassette player, 
which provides level indication at -20, 
-10, -6 and -3 dB with green light 
emitting diodes and displays levels of 
zero, +3 and +6 dB with red light emit­
ting diodes. To the right of this, is a 
large plasma type numerical display for 
8 AM and 8 FM station frequency 
presets, while on the left-hand side of 
the panel an array of small green LED 
displays indicate whether the CD player, 
tuner, phono input, video input or tape 
player have been selected by means of 
a single function button located adja-

cent to the volume control. 
To the right of the multi-function dis­

play, a series of small black push but­
tons, with even smaller silk screen letter­
ing above, indicate the functions pro­
vided by the 12 buttons associated with 
the tuner. The top right button is an 
AM/FM switch, adjacent are a pair of 
tuning buttons with which you can au­
tomatically search for stations with suf­
ficient signal strength to activate the 
phase-locked loop circuitry and below 
these controls are eight black station 
preset buttons and a grey memory acti­
vation button. 

Immediately below this array of dis­
plays and controls, is the CD player 
which incorporates a single beam laser 
tracking system to 'read' the CD discs. 
The mechanical disc tray system is very 
lightly fabricated in plastic, and can be 
manually closed without the use of a 
sensitive microswitch touch control that 
many other CD players now incorporate. 

The CD player's functional controls 
are neatly arranged on the right-hand 
side of the CD disc drive, with a small 
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grey OPEN/CLOSE button, a yellow 
PAUSE button, and a white STOP but­
ton. The black DISPLAY button, which 
changes the frequency display of the 
tuner into a minutes and seconds dis­
play or a track number, and index num­
ber display, does not provide additional 
information as to how many tracks are 
on the disc or on total elapsed or total 
remaining time. The functional controls 
for indexing upwards or downwards by 
track number, and the fast .forward and 
reverse controls, although small, work 
effectively, while the PLAY button at 
the extreme right-hand side of the es­
cutcheon, although matching the size of 
the other controls, is unquestionably far 
too small. 

At the bottom right-hand corner of 
the panel, a usefully sized rotary VOL­
UME control is flanked by small FUNC­
TION button which allows the user to 
select which function is going to be am­
plified. Below this is a small green 
ST AND-BY LED to indicate that al~ 
though power is connected, the unit is 
not switched on. 



• lS 
Watch a 

video and. 
TV at the 

same time! 

Freeze 
live TV 
shows! 

Scan every 
, TV station 

ata touch! 

Strobe special 
effects on TV 
and video! 

Sharp Digital /Rf Video 
Sharp Digital FX brings Digital 
Special Effects to home video. 
It's capabilities are astounding. 

Sharp have built-in 
a Digital Memory. 
With Sharp's 
Command Control 
remote in your 
hands, you 
become 

READER INFO No. 8 

the TV director. Freeze, Strobe or 
Create Multiple Images from TV 
and Video Tape. 
For instance, you can watch a tape 

and still see your favourite TV show. A 
second screen shows you live TV while 
the main screen plays the tape - great 
for keeping an eye on the cricket! 

What's on TV? Your Sharp Digital 
FX Video's Channel Search will tell 

you, placing a still frame from every TV 
channel on your screen. 

Then there's the incredible "Strobe" 
function - it actually lets you add Digital 
Special Effects to live telecasts! 

...,,__ -"<" ,.,_. ,.,,_, ,, _, - ~x .,.,,. ""' - ,,_ .,,,, ~ ~ 

_1 ,... - •• t- -;:,.,_ -"1'J • : ~<TA[ 5HAJ?P ~ 

SllAl~P. 
Simply the best. 

Advertiring Partnen 1388 



Proton integrated hi-fi 
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Extras 
At the bottom edge of the front panel, 
a very neat pneumatically damped 
spring-loaded drop-down escutcheon 
covers various secondary controls and 
inputs. These include from left to right a 
microphone socket, whose signal is fed 
into the pre-amplifier circuits using a 
mix level control which is located next 
to it. A three-way rotary switch selects 
the bi-directional sequence controls for 
the cassette player, allowing it to play 
one cycle forward and reverse, one 
cycle forward or one cycle reverse, or 
automatically (and continuously re-cycle 
forward and reverse). Adjacent are two 
separate level controls for the left and 
right channels of the cassette player 
and three similar rotary controls are pro­
vided for preamplifier BASS, TREBLE 
and channel BALANCE. On the right­
hand side of the escutcheon are six 
small push buttons for DOLBY on-off, 
AUTO-MANUAL, (the function of 
which I still don't understand), a 
MONO-stereo control, a LOUDNESS 
control, a REPEAT control for the CD 
player and a programme control, which 
provides a reset control for the wireless 
remote control. Three other controls are 
provided on the left-hand side of the 
front panel, with a large black OPEN 
button for the cassette deck, a green 
power ON-OFF switch and a headphone 
socket. 

On the back panel external inputs are 
provided for video (audio), a pair of 
RA I A equalised phono-sockets, a pair 
of pre-amplifier outputs, two pairs of 
large and sensibly sized red and black 
universal terminals for connecting the 
loudspeakers and AM aerial sockets (for 
bared wires) plus a co-axial PM antenna 
socket. ' 

With so many parameters capable of 
being measured, I had to restrict the ex­
tent of our laboratory testing to evalu­
ate the most significant performance 
characteristics of this integrated system. 

Tuner 
I started with the tuner and quickly dis­
covered that the FM response was ruler 
flat from I 0 Hz to 10 kHz, dropping 
only by 1 dB at 15 kHz after which the 
stereo filter dropped output by 20 dB to 
the 19 kHz. The tuner sensitivity pro­
vided its maximum signal to noise ratio 
at a modest 65 dBf with a mono-signal 
and a signal noise ratio of 74 dB(A). 

· The stereo signal to noise ratio was 
69 dB(A) (both of which figures are ex­
cellent). The FM signal sensitivity for 
26 dB signal to noise ratio was 0 dBf, 
which was also good whilst the sensi­
tivity for 46 dB signal to noise ratio on 



Proton integrated hi-fi 

stereo was 15 dBf which are also rea­
sonably good. The FM mid band chan­
nel separation was better than 42 dB at 
1 kHz whilst the distortion figures (mea­
sured at the pre-amp output) were typi­
cally -55 dB which, again, was good. 

Regrettably the AM tuner frequency 
response is typical of most American, 
Japanese and Taiwanese tuners. As the 
curves reveal the response is inferior to 
most telephones with 6 dB points of 
50 Hz and 2.6 kHz. Whilst the AM 
tuner produces sound, it will never be 
able to do credit to the quality of the 
local AM stereo transmissions, which do 
warrant a better quality and wider band 
width for the tuner response. 

Casseffe 
The cassette player provides a wide 
band and very effective record to replay 
frequency response on both type I and 
type 2 tapes. The frequency response 
achievable at - 20 extends from 3 Hz to 
14 kHz with type 1 tape (TDK AD), and 
13 Hz to I 5 kHz with type 2 tape (Sony 
UCX 560). The bias settings for both 
type 1 and type 2 tapes result in a sig­
nificant but not unacceptable rise in the 
frequency response between 1 kHz and 
I 5 HkHz. The level recordings display a 
2 dB typical rise for the type 1 tape and 
a 3 to 4 dB rise with the type 2 tape. 

This characteristic is a function of the 
bias selected by the designers to 
broaden the unit's frequency response. 
The wow and flutter is commendably 
low and the distortion figures are mod­
erately low, being less than 1 % for the 
type 1 tape at standard Dolby recording 
level. 

CD player 
Most users will make maximum use of 
the CD player which provides a very 
smooth frequency response, with the 
merest trace of droop from 1 kHz down 
to 12 kHz, a ver'f small rise of less than 
0.5 dB back to I 8 kHz and then a rapid 
drop of 5 dB down to 22 kHz. This fre­
quency response is typical of the !Cs in 
the latest generation of CD players. 
These are now all capable of achieving 
extremely smooth linearities. The digital 
to analogue decoding system in this 
player is ruler flat down to -50 dB, and 
then exhibits low non-linearity deviations 
from -60 down to -90 dB, at which 
point the transfer characteristic is still 
within 2.8 dB of true linearity. 

The CD player's 
response with a 
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The signal to noise ratio was mea­
sured with the amplifier output set at 
the I watt level and was 91 dB(A) both 
with, and without, pre-emphasis. 

The performance testing up to this 
point of time, displayed good objective 
performance characteristics and cer­
tainly quite adequate considering the 
cost and intended market of the unit. 

As my testing showed however, the 
amplifier was not up to the same stand­
ard as the rest of the system. Whilst the 
frequency response was almost ruler flat 
from 10 Hz to 50 kHz, and the tone 
controls provided a smooth and pre­
cisely controlled response, the distortion 
characteristics were not up to expecta­
tions. The IEC high frequency total dif­
ference frequency distortion measure­
ments revealed figures which were more 
typical of what I would have measured, 
ten years ago, as opposed to what I ex-

pect today. While the distortion level at 
20 watts output, and even at 40 watts 
output were reasonably good, the dis­
tortion at 2 watts output was only 
.04%, which was not quite good 
enough. As most people normally listen 
to their music with output levels ranging 
between 0.2 watts and 2 watts peak, 
this increase in distortion warranted a 
closer inspection. 

An examination of the wave shape 
soon revealed the presence of an unex­
pected amount of 'cross-over distortion'. 
l know that this particular system is a 
'pre-production' release. As a result, I 
assume it had not undergone a com­
plete quality assurance assessment prior 
to its shipment. 
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Subjective 
I decided not to carry out a laboratory 
evaluation of the speakers supplied with 
the unit, because of their modest size, 
and picked up the whole box and dice 
and carted it home for my subjective as­
sessment. Neither the weight, nor the 
size of the boxes created any problems 
in their cartage. 

I connected the Proton A 1-3000 to 
my B & W BO 1 F monitor speakers to 
see how much power I could extract be­
fore audible distortion became disturb­
ing. Much to my surprise I found that 
the amplifier section can deliver ex­
tremely high levels of power before the 
onset of gross audible distortion. I found 
that I had no difficulty in filling my lis­
tening room with sound, at peak sound 
pressure levels well in excess of 105 dB. 
l then proceeded to evaluate the sys­
tem's own speakers, but after a few 
minutes of listening, I decided to revert 
to my monitor speakers. The optional 
Proton speakers produced reasonable 
sound, but not with a comparable qual­
ity to the main electronic sections of the 
system. 

The FM tuner functioned extremely 
well, particularly with an appropriate 
aerial connected. The FM sound is 
clean, but the amplifier's cross-over and 
inter-modulation distortion was just au­
dible 'like a haze in the background'. 
The tuner's sensitivity was more than 
adequate on each of the major and 
minor FM transmitters. Even those sta­
tions located in Sydney's Western Sub­
urbs, at distances of greater than 40 ki­
lometres, came in well. 

The AM tuner was really nondescript, 
because of its miserly bandwidth, which 
will always degrade the quality of the 
signal. 

The cassette player worked really well 
and the incorporation of bi-directional 
play, auto-reverse function's, excellent 
bandwidth, modest distortion and the 
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The AM response. 
Woeful! 

The operation 
of the tone 
controls. The 
three traces show, 
from top to bottom, 
the max, mid 
and min positions. 

Five traces show 
the performance 
of the cassette 
deck. These show 
frequency response 
with Dolby 
in and Type 1 tape. 
From top to bottom 
at +3, 0, -10, 
-20 and -30 dB. 
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ability to simply record 'off-air' make it 
pleasant to use. The addition of the in­
ternal CD player makes tape recording 
even easier. 

While the Dolby B circuit reduces 
background noise and hiss adequately, 
it also changes the characteristics of the 
recorded sound in a perceptible manner. 
As a consequence, I found I preferred 
to use the recorder without activating 
Dolby music reduction. 

I played a number of new and old 
discs on the CD player including 
Crowded House in "Tempie of Low 
Men" (Capitol CDP7 48763 2) and track 
number 1 in particular "I Fell Pos­
sessed" confirmed that this system 
would be well suited for use is a shop or 
residential situation. Lorge or efficient 
speakers would be desirable if the lis­
tener wants to listen to rock. 

I listen to Tefarc's "Time Warp" (CD-
80106) and specifically to the tracks 
with Don Dorsey playing "Ascent" and 
Johann Strauss Junior's "On the Beauti­
ful Blue Danube". I compared the qual­
ity of sound with that of my monitoring 
system, utilising the same speakers. The 
sound was perceptibly different, and I 
was convinced that the difference was 
primarily in the amplifier, rather than 
being in the CD player. 

Overall 
I assessed the system was with a new 
CBS Masterworks disc with Sir George 
Solli and Murray Perahla playing Bar­
tok' s "Sonata for two Pianos & Percus­
sion", (MK 42625) which is one of the 
few pieces of Bartok's music which I am 
prepared to acknowledge I like. I evalu­
ated the CD player in the Proton unit by 
extracting the signal before the main 
amplifier and r playing it through my 
monitoring system, before playing the 
same disc with my full monitoring sys­
tem. My conclusion was that the 
Proton's CD player is reasonably good, 
but the amplifier requires some minor 
re-adjustments to its cross-over bias 
control circuitry, to smooth out the 
nasty transition. 

Taken overall, the Proton A 1-3000 
audio system is a neatly designed unit 
that offers effective user convenience 
and mufti-functional capabilities in a 
modestly sized package. The major sec­
tions are reasonably well designed and 
provide adequate peformance with a 
touch of panache. 

If the quality assurance group at 
Proton correct the minor cross-over dis­
tortion problems that I measured and 
heard in this pre-production release, 
they will have what most people will 
consider to be "a winner". t!ti 



it's est 
Never before in the history of high 

fidelity sound has a range of hi-fi 
equipment received such rave reviews 
from the world's experts. 

NAD, standing for New Acoustic 
Dimension, is a European company 
which set the entire hi-fi world on its ear 
by providing the previously unheard of. 
Superlative quality sound at a ridiculously 
low price. 

We're not just talking about superior 
sound performance to competitors in 
NAD's price bracket, we're talking about 
superior performance to competitors at . 
any price. 

As you can imagine, this really put 
the woofers amongst the tweeters. 

Just how much it did, you can judge 
from the following: 

"Nothing gives us more enjoyment than 
that rare event of finding a product to 
rave over and the cheaper the product the 
bigger the thrill. So when something 
(like this NAD) comes along that is both 
ridiculously cheap and ridiculously good, 
we tend to get rather ridiculous?' 

HI Fl ANSWERS-(U.K.) 

"What makes this receiver congenial to 
knob-shy listeners is that fact that it hides 

its sophistication behind a facade of rare 
simplicity. In welcome contrast to gaudy 
models speckled with flashing lights that 
make them seem like refugees from a 
penny arcade, NAO opts for visual 
reticence. In terms of audio styling, this is 
Saville Row. Front panels are dark, matte 
and muted. Controls are happily kept to 
an unconfusing minimum but amply 
serve all normal needs?' 

NEW YORK TIMES-(U.S.A.) 

"All in all, this new NAD compact disc 
player is an obvious sonic winner. As a 
further bonus, its front panel controls are 
a pleasure to use, in contrast to (others, 
which are) baulky, frustrating and touch 
sensitive?' 

l.A.R. HOTLINE-(U.S.A.) 

"Clearly the tuner is far above average: 
indeed there is no other we know of that 
can match its overall measured 
performance?' 

STEREO REVIEW-(U.S.A.) 

"The NAD 6220 is a new cassette deck on 
the market and is yet another example 
of (NAO) putting all of their effort and 
most of their budget into producing a 
machine with excellent sound quality 
performance rather than offering lots of 



extra facilities. It is this very excellence 
of sound quality at a low price that gains 
this player the winner's prize in the 
budget category this year ( 1986W 

WHAf HI FI-(U.K.) 

"If you believe that I'm impressed with 
NAO equipment you're right. In some 
25 years of audio experience I have rarely 
encountered such fine sounding equip­
ment at such realistic prices~' 

SUNDAY TELEGRAPH-(AUSTRALIA) 

" ... the NAO 5120 (turntable) stands out for 
me as the most interesting to listen to. 
Quite simply it allows you to hear more 
of the music than any of the other three, 
(Sansui, Harman/Kardon or B&O)~' 

POPULAR HI FI-(U.K.) 

"In fact, the NAO units had such a good 
measured performance that no product 
(of the five) in this group could manage 
significantly better, which is astonishing 
(since all were double or triple the price 
and very highly regarded). It is directly 
due to the ability of their London 
based designer Bjorn-Erik Edvardson. 
As a comparative guide, I have never 
tested a Japanese amplifier that could 
match the NAO in this sort of detam' 

NEW HI Fl SOUNDS-(U.K.) 

s. 
"In the case of the NAO 3020, we're 
dealing with an inexpensive, modest 
integrated amplifier. Don't let that fool 
you. It is capabl~ of real-world 
performance far in excess of what its 
specifications indicate and cannot be 
judged by the same standards as other 
equipment in its price or power class. 
Qui~e simply, it's one of the best buys in 
audio~' 

STEREO/HI FI EQUIPMENT-(U.S.A.) 

Now you've read what the hi-fi 
critics had to say. (Although you couldn't 
say they found much to criticise.) 

However, if you can hardly believe 
your eyes at what you've just read, you 
are cordially invited to visit the specialist 
NAO dealer near you or phone (02) 5971111 
for further information. 

We're confident you won't have any 
trouble believing your ears. 

NAO 

"Ridiculously good. 
Ridiculous} y cheap~' 

READER INFO No. 9 HOOZ!A 



TURN YOUR 
SURPLUS STOCK 

INTO CASH!! 
Jaycar will purchase your 

surplus stocks 
of components and 
equipment. We are 

continually on the lookout for 
sources of prime 

quality merchandise. 

CALL GARY 
JOHNSTON OR 

BRUCE ROUTLEY 
NOW ON 

(02) 747 2022 

Software and 
Hardware for 
controllers 

professionally 
made to your 
specification 

We specialise in converting fixed 
logic designs to 8039, 8749 and 
6805 single chip microprocessor 

systems with enhanced capabilities 
at economical prices. 

Enquire about out PC based 4800 
and 6805 series cross-assemblers 
that will assemble a IOK source 

file in 10 seconds. 

VANDA IA 
Suite 8, Midway Arcade 

145 Maroondah Highway 
Ringwood 3134 
(03) 870 6078 '2b2 AME 
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SOUND OFF 
ANTHONY O'GRADY 

The No Speak series 
Miles Copeland (or Miles A. Copeland Ill 
to use his preferred title) is one of the 
more outstandingly successful rock 
managers to have emerged in the 80s. 

He was the power behind the throne 
as the Police conquered world charts in 
the early 80s, then he did it all again 
with Sting as the Police singer re­
launched as a jazz/rock superhero and 
a cinema star apparent. 

His ancillary interests include the IRS 
label, which aggressively signs acts from 
left field and re-packages them for the 
mainstream. Their successes include 
REM (almost certainly the most com­
mercially successful "cult band in the 
world today), Timbuk 3, the Alarm, the 
Go-Go's and Concrete Blonde. 

Miles also takes credit for choosing 
and developing IRS's first four No 
Speak releases under the slogan "Music 
Too Good For Words". Perhaps, in time, 
his role as father of No Speak will loom 
as a major credit in his biography. But 
not on the evidence of these four CD's. 

The No Speak artists are guitarist 
Peter Haycock, drummer Stewart Cope­
land, reformed band Wishbone Ash and 
studio all rounder William Orbit. As the 
name implies, guitar heroic or quasi­
classical. 

Banal 
To quote from the blurb: "Its sound is 
bosed firmly in the rock idiom, but 
unemcumbered with bonal lyrics." Un­
fortunately there is such a thing as the 
banal rock riff and, unfortunately, Pete 
Haycock and Wishbone Ash seem to 
play nothing else but. 

Pete Haycock used to lead the Climax 
Blues Band, a handy enough rhythm 
and blues band in the 70s, with a solid 
reputation for raising a sweat live. But 
his Guitar and Sons (IRS Cat No 
460472-2) doesn't raise anything much, 
nor does the guitarist do much more 
than finger through a number of guitar 
scale exercises, on top of a limited num­
ber of rhythm feels. 

There is no flash, fire or variation 
here, this is play by numbers stuff and it 
does Haycock's reputation no good at 
all. Neither does Noveau Calls (IRS Cat 
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No 460473-2) enhance Wishbone Ash's 
70s reputation as a guitar hero band of 
some distinction and original inspiration. 
Noveau is twin-guitar rock with no bite 
or aggression. At their prime, Wishbohe 
Ash's music pumped adrenalin. These 
days, they're more likely to send listen­
ers to the kitchen for a wake up cup of 
tea. 

Sketches 
Stewart Copeland (Miles' young brother 
and ex-Police drummer) wrote the spen­
didly beaty theme for The Equalizer TV 
series and he has lots more where that 
comes from. 

Unfortunately, most of the other ideas 
are expressed as minimalist piano 
sketches and Stewart Copeland simply 
does not have the facility of expression 
of say, the minimalist master Philip 
Glass, or the comprehensively developed 
technique of say, Australian Chris Abra­
hams. (Stewart Copeland: The Equalizer 
and Other Cliff Hangers. IRS Cat No 
460474-2). 

Which leaves William Orbit's Strange 
Cargo (IRS Cat No 460475-2) as easily 
the best of the No Speak series. There 
are actual instrumental ideas here, and 
a welcome degree of variation, with 
Orbit unfraid to run the gamut from 
background mood pieces to soaring 
rock anthems, tackling each on its own 
merits and generally succeeding. Cer­
tainly he's the only artist here seemingly 
aware that passable instrumental music 
is not just a matter of tuning out the 
vocals and turning up the guitars. 

CD Reviews 

GERRY RAFFERTY 

NORTH & SOUTH 
(Polydor) 
Cat No. 42283 54492 
Believe it or not, Gerry Rafferty was once 
half of a folk duo called The 
Stumblebums 
with scatological Scottish comedian, Billy 



Connolly. Then, in 1978, ofter more than 
a decode in the wilderness, he come 
through with the soothing sounds of 
Boker Street, one of the most successful 
singles of the decode. 

A decode later, Rafferty is keeping on 
keeping on. He's still a soles leader in the 
lucrative soft jazz/rock arena and his 
secret is not to mess with a winning 
formula. 

His arrangements remain impeccably 
jazz flavoured upon a solid folk-rock 
base, saxophone remains the favoured 
harmony instrument, his breathy vocals 
still float across the music like froth on a 
cappuccino, he retains a penchant for 
using balmy pastoral imagery to depict 
the gentler moods of love. 

This is high quality smooth music from 
a master of the genre. 

James Morrison. 

JAMES MORRISON 
POSTCARDS FROM 
DOWN UNDER 
(WEA) 
Cot No. 255697.2 
Jomes Morrison, the young trumpet 
player moving fast toward recognition as 
a contemporary great, hos mode a smart 
career move with Postcards From Down 
Under. 

Subtitled Contemporary Music to 
Contemporary Art, the album is billed as 
a mind collaboration between Morrison 
and populorist pointer Ken Done, with 
Morrison gaining musical inspiration from 
seven of Done's paintings, and Done 
pointing to fit the mood of two Morrison 
pieces. 

Perhaps more could hove been mode of 
the link between music and art (buy th(:! 

CD, get 12 postcards free!), but it's the 
association of names that will surely help 
Morrison make headway into the 
mainstream. 

Just as Done took gallery art to the 
mosses via imprints on t-shirts, t-towels 
and postcards, Morrison clearly honkers 
for on audience beyond that of the 
already converted jazz club devotee. And 
he hos the style, panache and power to 
make the move. 

His finger technique is uncannily close 
to the greatness of Dizzy Gillespie, he hos 
the confidence to scot into the wild blue 
yonder, knowing he can re-enter on the 
beat with a spectacular swoop, any time. 

Postcards primarily showcase 
Morrison's more mellow moods out when 
he does blast out, as on Sydney By Night, 
there con be little argument with the LA 
Times' evaluation: "Jomes Morrison is 
beyond doubt tomorrow's jazz 
superstar." 

MONDO ROCK 

ALIENS 
(Polydor) 
Cat No. 887 230-2 
This CD release of lost year's vinyl epee 
from Mondo is a case of better late than 
never. 

The songs (three originals and one 
cover) ore perhaps not the most 
commercially viable to hove come from 
the Mondo's stable of writers (everyone in 
the bond writes, but guitarist Eric 
McCusker is by for the most prolific). 

Ross Wilson however, is in very good 
voice, and the bond hos been recorded at 
its sharpest and hardest ever. 

On A Woman Like You and Aliens 
Wolk Among Us, they hammer down on 
the beat so forcefully, and Wilson's vocal 
moves ore so varied, the rather 
pedestroin melodies become attention 
grabbers. 

Mondo's version of the Rolling Stones' 
60s classic I'm Free turns the Rabelaisian 
roucuousness of the original into 
streamlined, near wistful soul. Strangely, 
both versions sound exactly right for their 
times. Eli 
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Problems? 
... and you 

don't have our 
new 120page 

electronic parts 
and accessories 

catalogue ... 

At last ... 
a TRADE 

catalogue for 
the consumer 

ARlSTA ... Your one-stop 
problem solver. 

...Audio Plugs and Sockets ... 
... Speaker Accessories ... 

. .. Turntable Belts ... 
... High Quality Monitor PC Cables ... 

... Shielded Audio and Speaker Cables ... 
... Power Supplies for Audio Equipment... 

... Complete Range of Replacement 
and Hi Fi Component Speakers.:: 

... Audio Crossovers and Attenuators .. . 
. .. Speaker Selector Switching Units .. . 

... Bookshelf and Mini Speaker Systems ... 
... Harmony Speaker Systems ... 

...Audio Leads and Plug Adaptors .. 
... Replacement Styli and Carbo Tips .. 

... Earphones and Headpflones ... 
... CD Player to Amplifier Adaptors ... 

... Record, CD and Tape Care Accessories ... 
... CD and Cassette Storage Cases ... 

... Mixing Consoles and Stereo Amplifiers .. 
. .. Graphic Equalisers and Spectrum Analisers ... 

Just aboutanythlng 
you want ••. 

Get your catalogue complete with 
RECOMMENDED RETAIL PRICES 

free from your local ARISTA 
dealer or send $2.50 P & H 
and your return address to: 

ABJrl'I\ 
ELECTRONICS PTY LTD 

PO BOX 141, LIDCOMBE, NSW, 2141 
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NADY 151 VR 
Wireless Microphone System for Video Cameras and Camcorders 

Nady 151 VR Wlfeless 
Receiver plugs into the 
audio input of your 
camcorder or video 
camera, and then clips 
on your belt 

Specifications 
Overall System Performance 
Frequency Response: 25-20,000 Hz ±3 dB 
Dynamic Range: 120 dB (max SPL to 
A-weighted noise level) Harmonic Distortion: 
<.3% Frequency Stability: ±.005%, crystal 
controlled Modulation: FM/±15 KHz 
Operating Range: 200 feet, adverse 
conditions, up to 1,500 feet line-of.sight 

• Puts the microphone "where the action is" for 
professional quality audio on your tapes. 

• Operates on VHF High-Band Frequencies for 
interference-free performance. Two frequencies 
available. 

• Nady's patented Companding Circuitry gives you 
crisp, clear sound without overload distortion or 
·background hiss. Dynamic Range over 110 dB. 

• Compatible with all camcorders and video 
cameras. 

The Nady 151 VR Wireless System will make an amazing 
difference in your videos. By putting the microphone "where the 
action is", you get the crisp, clear, precise audio that profes­
sionals demand in their productions. With no more ambient 
noise problems. And no more servo motor noise. 

Nady Systems pioneered wireless microphones for 
professional stage and broadcast production. And our years 
of experience shows in the 151 VR. Forinterference-free 
performance, we built the system to operate on VHF High­
Band Frequencies, with a choice of two channels for 
multi-system use. 

We gave the 151 VR companding circuitry for Dynamic 
range over 110 dB. Which means no background hiss or 
overload distortion - it sounds as good as the best hardwire 
mic you can buy. Without the hassle of a cord. 

The system works with all video cameras and camcorders 
having an audio input. Range is 250 feet. The 151 Wireless 
Transmitter Bodypack clips on your belt where it can't be seen. 

Then the attached Lavalier Microphone is positioned near the 
speaker's mouth on a tie, coat, shirt, etc. The Transmitter is 
powered by a 9V battery. Controls include Transmitter ON/OFF 
and Audio ON/OFF. 

The 151 VR Wireless Receiver is ruggedly built and 
packed with professional features. The Receiver is powered by 
a 9V battery in convenient "pop-in" battery compartment. LED 
lights indicate Low Battery and Received Signal. Controls. 
include Output Level and Mute adjusts. Audio Output and 
Headset connectors are 3.5 mm mini-plugs. An attached 
softwire antenna extends from the top of the Receiver. 

For the best in wireless audio for video, the clear choice 
is Nady. 

Nady 151 VR/L T Transmitter 
Audio Input Impedance: 600 ohm electret 
condenser microphone permanently attached. 
Controls: Transmitter ON/OFF, Audio ON/ 
OFF, Input Level Adjust Indicators: Low 
Battery LED RF Power Out: 50mW (maximum 
allowed by FCC) Harmonic and Spurious 
Emissions: Less than -40 dB Battery: 9V 
alkaline Battery Life: 6-8 hours, nominal 

Nady 151 VR Receiver 
Controls: Mute Adjust, Output Level Adjust 
Audio Output: 600 ohm unbalanced 
Connectors: Audio Output; 3.5mm mini jack. 
Headset Input: 3.5 mm mini jack Indicators: 
Low Battery and Transmitter "TX" Mute: 
Externally ad]ilstable: 1µ,V preset minimum 
Image Rejection: 60 dB image and spurious 
response Power Requirements: Single 9V 
alkaline, internal 

~!1P 
Sunset Music Pty Ltd 

~ P.O Box 58 Tel: (03) 359 3415 
FA WKNER VIC. 3060 Fax: (03) 357 3298 
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THE TECHNICS 
Hl·FI CHALLENGE: 

comes 
remote y close. 

N;itionaJ. Panasonic Tcchnk~ an~ from Nanonal Panasonic 1Au~tral1a) Pty L11n1tt."d 

READER INFO No. 5 

When you're in the market for a 
Hi-Fi system, it's easy to become confused 
by the myriad of brands and styles 
available. It's often difficult to choose 
between systems - what features are 
really important? And which are merely 
for show? 

At Technics we make this choice 
easy. We use the latest technology and 
fine craftsmanship tO<eIC~e features that 
expand your musical experience. Such as 
Major Function infra-red remote control, 
which allows you to operate your unit 
from anywhere in the room. 

Normally, this function is only 
available on expensive top-of-the-range 
models. But at Technics we thoughtfully 
provide you with full remote control on 
every one of our Midi Hi-Fi systems. 

We also give you other important 
features. Like Class AA amplifier circuitry, 
which reduces noise while purifying and 
concentrating your sound power; 
double, auto reverse tape decks; fully 
programmable *CD players; Digital 
Response speakers, and sophisticated 
Quartz Digital tuners. 

It all adds up to superior sound 
quality at an affordable price. 

So don't waste your hard­
earned dollars on another 

possibly obsolete sound 
system. 

Take up the Technics 
Challenge - on features, 

quality, service and reliability. 
We know you'll be glad you did. 

•cD~1laycrnp1ionaL 

Thchnics 
HI-Fl 



ioneer Electronics has been very 
active in both car sound systems 
and home system components in-

cluding multi-disc home compact disc 
players and perhaps it is not surprising, 
therefore, that Pioneer's new, boot­
mounted multi-play compact disc player 

has taken the disc out of the dash and 
can provide hours of single-load music 
on compact disc, car sound systems. 

The Pioneer multi-play compact disc 
player model CDX-M 100 mounts out of 
the way - and safely out of sight - in 
the boot of a car. The player accepts 
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up to six compact discs loaded into a 
six-pock magazine and electrical con­
nections and operating controls are ca­
bled forward to a controller mounted in 
the dash, in front of the driver. 

The controller unit supplied with the 
CDX-M 100 for this review was the 



KEX-M700, which is basically an AM -
FM stereo tuner, stereo cassette deck 
and clock. It also has an infrared re­
mote control which despite its relatively 
few buttons and simple layout con toke 
advantage of most of the functions in 
several modes of operation available on 
the KEX-M700 Deck. 

Extensive features 
Closer examination of the operating in­
structions and technical handbook, 
however, suggest the controller is more 
like a computer, so extensive are its fea­
tures. 

About the only restrictions placed on 
mounting the player ore that is to be 
kept within ten degrees of horizontal in 
o clean area and that it is not located in 
the flow of hot air from a heater. A 
temperature sensing element turns off 
the power to the set if high tempera­
tures due to any cause are detected in­
side the unit. This measure protects the 
laser pickup from possible damage due 
to overheating. 

The disc magazines con be conve­
niently loaded into and removed from 
the CDX-M I 00, provided power to the 
player is applied direct or, as is more 
likely to be the case, via the controller. 
Additional magazines may be pur­
chased separately as they ore required. 
The magazine supplied with the CDX­
M I 00 con also be used in Pioneer's 
home multi-play compact disc players. 
So this means that compact discs taken 
from home, to the car and bock again 
need never leave the protection of their 
magazines, if you ore fortunate enough 
to have one of each. 

The CDX-M I 00 can be programmed 
extensively - up to 32 tracks over six 
discs in o magazine. Facilities such as 
disc changing, track skipping and 
searching, displaying track and elapsed 
time and so on, as provided on home 
players, can be accessed using the 
pushbuttons on the controller or its re­
mote control. As well, the CDX-M I 00 
hos random play, and repeat modes of 
operation. 

Memory 
A further programming innovation in 
this Pioneer system is the Automatic 
Magazine Program Selection (AMPS) 
feature whereby the program memory 
con store programming data for up to 
16 magazines - that is, o total of 96 
compact discs! When the AMPS mode 
is active the player automatically identi­
fies o particular magazine load of discs 
and ploys tracks from the discs in a 
predetermined order. 

Despite a suggestion in the user 
manual, that a compact disc might pos­
sibly mistrock in the player when the 
vehicle is driven over bumps and rough 
roads, the CDX-M I 00 showed a stub­
born reluctance to mistrock even when 
subjected to some fairly rough handling. 

I ployed some scruffy discs in a bench 
test and failed to make it jump, for the 
most part. The elaborate shock absorb­
ers and floating disc transport used in 
the player would appear to be equipped 
to handle any reasonable conditions 

The boot-mounted CD player (above) and 
its infra-red remote control (left). 

Communications between the player 
and its controller is via o 13-wire coble. 
Sensibly, the 13-pin connecting plug on 
each end of the coble has o 90 degree 
bend that minimises the amount of 
space needed between the set and, soy, 
o wall or bulkhead, to fit the plug into 
its socket. Left and right channel audio 
at a fixed level of 500 mV (Line Level) 
is also carried on two separate wires in 
the some cable, to the controller unit. 

Controller 
Control data is serially transmitted be­
tween the Controller and the CDX­
M I 00 in its remote location. A common 
data bus interfaces o microprocessor in 
the controller unit, with the tuner and 
cassette deck -also in the controller -
and, the CDX-M I 00. Dato ore orga­
nised in 16-bit packet-like groups and 
ore interpreted by the microprocessor 
according to the mode in which the sys­
tem is currently operating. 

In other words the data slots hove dif­
ferent meanings when ploying compact 
discs, cassette tapes or listening to 
radio. 

"Compact disks need never leave the 
protection of their magazines' 

likely to be encountered in city traffic 
and on-road touring. 

The specifications suggest that the 
CDX-M I 00 will operate with the input 
voltage ranging between 10.8 Vdc and 
15.6 Vdc. Maximum power consump­
tion is 9 watts at 750 mA. Double over­
sampling is used and the frequency re­
sponse is specified at 5 Hz to 20 kHz. 
The CDX-MIOO measures 210(W) x 
110 (H) x 330 (D) millimetres. 
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Theft proof 
One 4-bit slot in the data stream carries 
the User's Personal Security Protection 
Code (UPSPC) which must be re-entered 
at the controller to allow the set to work 
ofter the battery hos been disconnected 
for any reason, including ofter the set is 
first installed. The set will not play if the 
UPSPC is not present effectively making 
it theft proof. 

The KEX-M700 Multi-CD Control 



A car compact disc player 

FM/ AM Tuner Deck - to give it its full 
title - uses the shaftless, standard DIN 
mounting and has the general appear­
ance of a pushbutton digital radio. 

Separate battery wires ore provided so 
that the amber panel illumination on the 
set can be controlled with the instru­
ment lights in the host vehicle. A 
switched power lead is included for con­
necting power to a motor-driven or ac­
tive antenna when the radio section is 
used. 

All operations associated with radio, 
cassette deck, tuner and compact disc 
program sources are pushbutton con­
trolled; the set has no knobs. The push­
buttons have multiple functions depend­
ing on the mode in which the controller 
is operating and the various modes typi­
cally ore accessed according to the se­
quence in which keys are pressed and, 
in some instances, the length of time for 
which a particular button is held down. 

Radio 
The tuning increments on the radio dial 
in the controller are easily changed to 
match Australian AM radio channel 
spacings, to ensure that the exact num­
ber on the dial is obtained for accurate 
tuning. The steps are just as easily re­
programmed to suit say, North Amer­
ican continent, spacing rules, if required. 

A total of six AM stations and 18 FM 
channels, in three "bands", can be pro­
grammed into the station, pushbutton 
memory on the controller. The set has 
manual and automatic, UP/DOWN, 
SEEK tuning and SCAN facilities. The 
search tuning logic can be modified to 
seek only stations above a pre-deter­
mined strength or reception quality, so 
that the set does not stop speculatively 
on hissy, weak stations. 

Pioneer's Super-Tuner Ill works on the 
FM band, for automatic control of 
stereo separation, muting and frequency 
response, in order to optimise the qual­
ity of sound. 

It is easily demonstrated on a regular 
FM tuner, that a noisy, weak signal, in 
stereo, sounds better if the tuner is 
switched to mono. The problem then, of 
course, is that the stereo separation, or 
dimension, is lost when the tuner is in 
the mono mode. Super Tuner Ill com­
promises between hissy stereo, and a 
less noisy mono sound, according to the 
strength of the signal received at the 
antenna. 

Setting the volume levels and balance 
between the left, right, front and rear 
speakers in the system is accomplished 
with the aid of a single UP/DOWN but­
ton that works in conjunction with a 
VOLUME/BALANCE/FADER selector. 

The selected mode illuminates in the 
display panel and blocks appear across 
the top of the display to indicate the 
relative level, channel balance and the 
relative loudness in the front and rear 
speakers, if applicable. The volume can 
be adjusted through 31 smoothly 
changing steps while the balance con­
trol adjusts from left to right through 32 
intermediate settings. Fading from front 
to rear occurs in 31 increments. The 
relative balance and fading levels are 
displayed automatically when the ad­
justment is selected. 

Muting control 
Pioneer have also allowed for those oc­
casions when it is necessary to lower 
the sound volume for brief periods, such 
as when approaching a railway crossing 
or intersection, or to just hold a brief 
conversation with a passenger. In the 
KEX-M700 a ten-to-one drop in volume 
can be obtained simply by pressing the 
attenuator button on the infrared re­
mote control. While this muting feature 
is active the volume blocks in the dis­
play flash until normal volume control is 
restored. A second press on the attenu­
ator button restores the volume to its 
previous setting. 

Up to 12 decibels of bass and treble 
boost and cut can be set in 2 decibels 
steps above and below the flat or defeat 
position. Separate, bass and treble push 
buttons are provide for UP/DOWN con-

strongest stations are duplicated on the 
remaining buttons so that there are no 
dead tuning buttons among the used 
channels. The process can be repeated 
when driving in a new area in which 
case newly found, stronger stations sim­
ply replace the weaker ones in the Best 
Stations Memory. The same six push­
buttons, incid&itally, ore used in the 
compact disc mode, for selecting one of 
the six compact discs in the magazine 
currently loaded into the CDX-M 100 
player. 

The stereo cassette deck, like other 
sections of the KEX-M700 is designed 
for convenience of operation and mini­
mum driver distraction. It features the 
regular, forward, and manual and auto 
reverse play, and automatically sets its 
equalisation for normal 120 uS or 70 uS 
tape coating formulations according to 
the cassette currently in the deck, and 
then shows its selection in the display 
panel. A single pushbutton can be 
pressed to select in sequence either 
Dolby-B or Dolby-( noise reduction or 
to bypass the noise reduction altogeth­
er, if it is not required. 

Music repeat and music search modes 
should also help to reduce the amount 
of attention a driver needs to pay to the 
sound system while searching for partic­
ular pieces of music on a tape playing 
in the KEX-M700 Controller Deck. The 
REPEAT mode simply rewinds and re­
plays the tape and continues to do so 

'The system tends to make less demands 
on driver attention' 

trol and, again, the selected function is 
clearly displayed while the blocks which 
fill across the top of the display show 
the current boost and cut as the tone 
controls are adjusted. 

Stations memory 
Perhaps nothing is more annoying while 
listening to a car radio in an unfamiliar 
part of the country, than not knowing 
how many local stations there are, and 
where they are on the dial. Searching 
for them, even on a digital tuner, can be 
frustrating. This tends to be less of a 
problem with the Pioneer KEX-M700 
which has a Best Stations Memory 
(BSM) tuning mode. 

When the BSM mode is selected the 
tuner in the KEX-M700 automatically 
finds and tunes in to up to six of the 
strongest stations it finds along the dial, 
and then memorises them in order of 
strength, on the six tuning pushbuttons. 
If less than six stations are found the 
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until the REPEAT mode is cancelled. 
The MUSIC SEARCH is used in con­
junction with the fast forward and re­
wind modes and speeds through the 
cassette in the required direction, stop­
ping where periods of silence longer 
than four seconds are detected on the 
tape, such as between music tracks. 

The process can be repeated until the 
required program is located at which 
time the MUSIC SEARCH is terminated 
at the press of a button and the deck 
goes into the PLAY mode. 

Many of the functions available at the 
front panel controls on the KEX-M700 
can be operated from the small infrared 
remote control supplied with the set as 
a standard accessory. In fact, only oc­
casionally might the user need to resort 
to the front panel at all, for simple day 
to day use of the system. Station selec­
tion on six AM and 18 FM, pre-tuned 
stations is possible using the remote 
control with the KEX-M700 in the tuner 



REAR SPEAKERS 

AMPLIFIERS 

KEX-M700 OR DEX-M300 

The location of the various components used in this review. 

mode. In the cassette player, or tape 
mode the set can be switched from for­
ward play to reverse play, fast-for­
warded and rewound, and the MUSIC 
search mode asserted and disabled 
using the cordless infrared remote con­
trol. 

The volume can be raised or lowered 
conveniently using the remote control, 
and discs and tracks can be selected 
and searched according to the current, 
CDX-M l 00 programming; the remote 
will even switch the system ON and 
OFF. 

The remote control has only seven 
pushbuttons, widely spaced to minimise 
the chance of accidentally operating 
more than one at a time, and can be at­
tached to any convenient part of the 
vehicle, using Velcro patches supplied 
with the set. The remote control tested 
could be aimed in almost any direction 
and still operate the system correctly; in 
fact it was able to operate effectively, 
from within a trouser pocket. At one 
stage I suspected it was other than an 
infrared device and sought reassurance 
from the user manual. The point to be 
made here is that, again, the system 
tends to make less demands on driver 

Pioneer's anti-vibration system uses 
springs and shock absorbers to iron out 
the bumps. 

attention insofar as the remote did not 
need to be aimed accurately to be posi­
tive and effective in its execution of 
commands to the set. The pocket-sized 
remote control measures only 85 x 57 x 
15 millimetres, approximately and is 
powered by two UM-4 cells. 

An added bonus for owners of Pio­
neer home multi-play compact disc 
players such as the PD-M70 is that pro­
grams stored in compatible remote con­
trols can be "dumped" directly into the 
KEX-M700 using the home unit remote 
control. 

Of course, the CDX-M l 00 and the 
KEX-M700 are decks, that is they pro­
vide only LINE level audio. Accordingly, 
additional, power amplifiers are needed 
for FRONT and possibly REAR, stereo 
speaker operation. Pioneer provided two 
models, the GM-4000 and the GM-2000 
for this review. Both have standard con­
nections to enable them to be inte­
grated with and switched on and off via 
the KEX-M700 multi-CD control FM/AM 
tuner deck. Both amplifiers are of slim­
line flat-pack type construction for 
mounting conveniently under seats or 
against bulkheads and firewalls. 

The GM-4000 is a compulsory fan-
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cooled, bridgeable, 200 watts per chan­
nel stereo power amplifier typically 
suited to front stereo channel operation 
but which can be switched to form a 
single channel, 400 watts amplifier if re­
quired. A low pass filter switch converts 
the amplifier for alternative, operation 
with a sub-woofer speaker system. The 
input level sensitivity is adjustable be­
tween 200 mV and 2 V, and both 2 and 
4 ohm speaker can be used. 

Similar in general appearance to the 
GM-4000 the Pioneer Model GM-2000 is 
rated at l 00 watts per channel and is 
not fan cooled. It, too, can be bridged 
to operate as a single channel amplifier 
rated at 200 watts. Bridging in both am­
plifiers is accomplished simply by oper­
ating a MONO/STEREO switch on the 
front panel and modifying the spea~er 
connections at the back of the set. Both 
amplifiers also have a switched bass 
boost feature for use in systems other­
wise lacking in bass response. Speaker 
impedance switching, input level, and 
low pass filter for sub-woofer operation 
- all similar to those on the GM-4000 -
are also available on the GM-2000, to­
gether with oxygen-free speaker cables. 
Both, RCA and DIN input connectors 
are provided on both models. 

Ample fittings and leads are provided 
in the Pioneer system tested although 
RCA leads were not included with the 
KEX-M700 and had to be obtained 
separately. This at first seemed a little 
odd in view of the generous helpings of 
other bits and pieces but perhaps the 
uncertainty of how long the leads would 
need to be and whether DIN or RCA 
leads might be used between the con­
troller and amplifier are logical reasons 
for not supplying them. The user manu­
als, installation instructions and other 
documentation packed with the sets are 
comprehensive and easily followed and 
understood. 

The future 
The Pioneer car system is certainly in­
teresting. Looking further down the 
track, Interactive CD-ROM and its 
potential applications in cars is just 
around the corner. Multi-size optical 
disc players already exist, and doubtless 
automotive models are on the drawing 
boards. We will soon have many more, 
exciting new systems based on laservi­
deo and compact disc technology. Eb 
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Les Cardilini is a lecturer in electronics 
at RMIT, and a regular contributor to 
this magazine. 



BEHIND THE BRAND NAME 
Who malcea what for whom? 
Buying a product featuring a company label 
doesn't necessarily mean that company 
actually produce it as Mary Rennie reports. 

Some time ago, Sony announced its in­
tention to manufacture VHS video re­
corders. Amid the fanfare, a spokesman 
explained that the first production run of 
5000 or so would be manufactured by 
Hitachi on an OEM basis. 

One could be forgiven for misunder­
standing the term "OEM". It is widely 
misapplied as an adjective and noun. A 
"manufacturer" is a noun so original 
equipment manufacturer is no problem. 
But what does one make of cases like 
" ... a locally-produced OEM version of 
the Novell Netware package ... " (adjec­
tive - from a local computer rag)? It 

MARY RENNIE 

players, videos, or whatever, coming from 
the same factory and badged to different 
companies? 

According to Panasonic's John Metzn­
er, sales manager for that company's 
OEM facility in Australia, it means the 
consumer is buying brand image. While 
different brands set their different speci­
fications for manufacture, these don't dif-

OEM? "OEM", or Original Equipment 
Manufacturer, is a term that has slipped 
into the language with little explanation. 
Its linguistic sibling, "badge engineering", 
too has gained a certain (or uncertain) 
currency. ' ... no company produces its products from 

components up' 

~" 7 1<ocdM 
TR A 0 ING 

~oJ;J 
The best quality in 

and personal listening 
pleasure. 

Trade enquiries welcome. 

Telephone: (03) 527•8598 
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sounds like gobbledygook. It means, 
however, that another company besides 
the badged company was the original 
manufacturer of the product (not that the 
badged company was the original 
maker). 

Presumably because of the clumsiness 
of acronyms, the term is used to describe 
the actual manufacturer, and it has come 
to refer to the whole process. 

Common procedure 
This procedure of employing manufac­
turer to make your item is exceedingly 
common, especially if one considers the 
fact that no company produces its prod­
uct from components up. Components 
are manufactured by one company, cir­
cuit boards possibly somewhere else, the 
housing somewhere else again. However, 
the most common understanding of OEM 
manufacturing is the assembly of an item 
to certain specifications set by the com­
missioning firm with another producer, 
like Hitachi was doing for Sony. 

This practice is very popular among hi­
fi manufacturers and has been for a long 
time. 

Given a certain standardisation in tech­
nology and design (brought about by col­
lusion between companies as much as 
patents for designs) what does it mean 
for the consumer to have most of the CD 
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fer much and all products are of a high 
quality anyway, he says. Because stand­
ards have been set, nobody with an es­
tablished reputation gets away with an in­
ferior product these days. 

Interest in quality 
Original equipment manufacturing under­
writes this by virtue of the fact that the 
original equipment manufacturer has an 
interest in the quality of the product. The 
OEM line is a line of sale just as any other 
product, and reputations are at stake. 

Metzner cites a very real advantage in 
having an OEM facility: it allows products 
to get off the ground cheaply and quickly, 
at a competitive price. Because of the 
standardisation of the market, prices are 
established for particular goods at a cer­
tain quality and anyone trying to break 
into the market must compete with the 
established prices and quality. 

So the costs of producing an item, 
R&D, setting up a factory, marketing, dis­
tribution, etc, mustn't exceed what can 
be recouped in the market. For compa­
nies with relatively small production runs, 
to set 'up a competitive, automated fac­
tory is out of the question. It couldn't be 
recouped by the amount of product. 
However the OEM option, using an al­
ready established factory to produce the 
necessary numbers of product might 



make the run feasible. 
Such an option is particularly helpful 

for Australian manufacturers with initially 
small domestic or international markets 
and therefore production runs, and 
should be considered by our burgeoning 
hi-fi manufacturers. 

The result for the consumer is arguably 
a wider range of products at a lower cost. 
Whether the insides of the various prod­
ucts, CD players, video recorders, etc, dif­
fer substantially is often doubtful. One 

thing is that the consumer might be 
sceptical of claims made by the brand 
company. While products are made to 
their (not greatly varying) specifications, 
it is not necessarily the brand company's 
crafting you are buying. 

Irony 
The market has changed a good deal 
since Sony was a fledgling company set­
ting out to sell. itself to the world, but a 
story from Sony Executive Officer Akio 
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Morita adds a touch of irony. In I 955 
when in the US trying to sell the first Sony 
transistor radio, he spurned an order for 
100,000 units from the Bulova company. 
Why? Bulova had stipulated that its 
brand name must go on them. In explain­
ing his rejection to Bulova, Morita said "I 
am here with a new product and I am now 
taking the first step for the next 50 years 
of my company". Declining OEM orders 
has not become a principle with Sony. 

CESA forecasts 
The Consumer Electronics Suppliers As­
sociation (CESA) has released the re­
vised half-yearly Industry Concensus 
Market Report for video and colour tele­
vision products for 1988. Sales of video 
cassette decks are forecasted at 
488,000 units and estimates of house­
hold penetration are in excess of 65%. 
Forecasts for camcorders are estimated 
at 48,000 for the year and colour TVs 
are expected to be 600,000. 

With the end of the year approaching 
these figures will soon be verified. 
S-VHS is apparently responsible for 
some of the optimism. 

According to Mark Plummer of Hage­
meyer (Australasia), the entire first ship­
ment of S-VHS equipment from JVC 
sold out even before it reached Austra­
lia, the biggest back-order seen by 
Hagemeyer for the past five years. 

AM becomes FM 
Under the Federal Government's devel­
opment plan for metropolitan radio sta­
tions two AM stations in each mainland 
city will become FM stations. 

These FM licences will be exchanged 
for the stations' existing AM transmit­
ters and frequencies which will be used 
by Radio for the Print Handicapped and 
for parliamentary broadcasts. 

Two further FM frequencies will later 
be released in each city for open tender. 

This plan, popular with government 
revenue raisers and the wealthier of AM 
stations, is likely to be fully implemented 
by 1993. £tj 



YAMAHA'S NEW 
CDX 1110 CD PLAYER 

OWES ITS BRILLIANCE 
TOA PIECE OF 

TWO-BIT TECHNOLOGY. 

Until now, CD players were limited to The result is unsurpassed sound quality. CDX 1100''. All of which proves that the 

44.1 kHZ and 16 bit technology. Now We could mention its 44 key wireless new CDX 1110 won't sound one bit better 

Yamaha has, as Audio Magazine states, remote control, its new 3 beam laser than any other CD player. It'll sound 

"found a way to improve on perfection". pick- up, its 24 track direct access and two-bits better. Starting at $399, our 

Introducing the world's finest CD player random access programmable playback. entire CD player range is there for the 

that features 18 shifting bits and 8 times Or we could compare it to our previous picking in your local Yamaha Hi -Fi store. 

oversampling digital filters. A tech- model, the CDX 1100. Of which Audio 

nological progression that quadruples Magazine said "As to how a CD player is 

both sampling frequency and density to ideally supposed to sound, we do not 

produce exquisite wave-form resolution. hesitate to say that it should sound like the S YEAR WARRANTY. 
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Saatchi YAM044 12 month warranty on laser heads. 



Cutting edge..,_ 
Roland have introduced a 
vinyl cutting machine de­
signed to be interfaced to an 
ordinary PC. It's called the 
PNC I 000 and combines 
plotting and cutting functions 
in one unit. Primary use is the 
creation of graphics for in­
door or outdoor displays. 
Using a conventional plotter, 
it con be employed in the 
normal way, and interfaced 
to standard CAD packages. It 
comes with both RS232 and 
centronics ports. m (03) 429 
2977. 

READER INFO No. 230 

Hand held 
Tektronix hove released a 
hand held oscilloscope with o 
LED matrix for o display. The 
T ek T202 offers a traditional 
oscilloscope interface with 
front panel controls divided 
into ordinary functional 
groups. A calculator-like front 
panel is also available called 
the T20l. 

The unit has o powerful in­
built software package that 
allows functions like time and 
frequency measurements, 
built-in user definable display 
configurations, true RMS 
measurement as well as dif­
ferent types of voltage meas­
urement. m (02) 888 7066 
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Voice check 
MTI is o distributing a voice 
recognition door security sys­
tem made by Ecco industries. 
To use the system, all the 
people who ore allowed to 
use the system spend 20 sec­
onds talking to it. The unit 
stores the voice pattern 
against an identity number. It 
is a stand alone unit, requir­
ing no mainframe or wiring. It 
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doesn't need keys or cords ei­
ther. 

The heart of the system is 
a proprietary speech verifica­
tion technology based on Lin­
ear Predictive Coding (LPC). 
At verification time, speech 
samples ore compared with 
stored templates. m (03) 584 
2699 
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Hi class mixer~ .· 
Lexicon has released a new 
digital audio production sys­
tem called the Opus. It offers 
sound effects editing and re­
play, dialogue recording, edit­
ing and replacement and 
music editing. It uses distrib­
uted DSP processing architec­
ture. Storage is on an 800 M 
Winchester disc. Opus is con­
trolled from a workstation set 
off to one side of the unit, 
however, most of the familiar 
analogue m1x1ng functions 
are available on the main 
console so that the unit can 
be configured like a conven­
tional desk when required. 
Contract Amber technology 
m (02) 975 i211 

READER INFO No. 234 

Fasteners 
A revolutionary new fastening 
system is being distributed by 
Avdel in Melbourne. It is a 
cross between a screw and a 
pop rivet, and is designed to 
anchor large devices like big 
transistor cans to the board 
with the reliability of a rivet, 

but the convenience of a 
screw. Rivescrew is the first 
and only fastening of this 
type specifically designed for 
printed circuit board applica­
tions. m (03) 240 0561 

READER INFO No. 236 

Digital capers 
Parameters have released an 
evaluation board for Analog 
Devices AD770 flash ADC. 
It's called the ADEB770, and 
holds all the support circuitry 
for the 8 bit, 200 M/sample 
device. Special consideration 
has been given to board lay­
out, grounding and buffering. 
A high speed DAC is also on 
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the board so that inputs may 
be reconstructed. 

The on-board voltage refer­
ence has independent adjust­
ments for the converter refer­
ence ladder top and bottom 
ranges. The board requires 5 
V at 600 mA and -5.2 V at 
1.8 A. m (03) 575 0222 

READER INFO No. 235 



Three in one ...,_ 
HP have released an LCR 
meter, model 4284A, capable 
of operating from 20 Hz to 1 
MHz. It offers six digit resolu­
tion with a basic accuracy of 
0.05%. Price is $15533. g 
(02) 895 2895 

READER INFO No. 237 
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Memory board gets 0 All clear'T 
Hyperam 50160 memory 
boards are available in two 
configurations, Hyperam 
50160 2 Mb (which comes 
standard with 512 Kb and 
can be upgraded to 2 Mb) 
and Hyperam 50/60 8 Mb 
(standard with 2 Mb and can 
be upgraded to 8 Mb). 

Sun to IEEE-488 interface kit._ 
National Instruments Corpo­
ration has announced a com­
plete Sun to IEEE-488 inter­
face kit for the VME-based 
Sun Microsystems Systems 3 
and 4 workstations. Sun 
workstations have become in­
creasingly popular as high-

performance instrument con­
trollers because of their flex­
ibility and expandability. 

For information contact El­
measco Instruments' office g 
(02) 736 2888 or (03) 
879 2322. 
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They are designed to com­
ply with IBM's comprehensive 
specification released recently 
and runs in the Models 50, 
60 and 60Z. For more details 
g (02) 819 7222. 

READER INFO No. 238 



SEMICONDUaOR WATCH 
ETI engineer Terry Kee takes a look at the 
latest available in semi-conductors. 

TECHNOLOGY 

New 32-bit bus architecture 

0 50 100 150 200 250 300 350 400 
SETTLING TIME - ns 

Fast settling op amp 

A group of personal com­
puter manufacturers has in­
troduced a new 32-bit bus ar­
chitecture, known as the Ex­
tended Industry Standard Ar­
chitecture (EISA), that is 100 
per cent compatible with the 
industry's de facto standard 
16-bit bus, the IBM PC-AT 
compatible architecture. 

Intel Corp. worked with the 
group to define EISA silicon 
specifications and announced 
the first peripheral chip-set 
supporting the new standard. 

The EISA specification, de­
veloped by leading personal 
computer manufacturers in­
cluding Compaq, Epson, 
Hewlett-Packard, NEC, Oli­
vetti, Tandy. and Zenith, is 
designed to fully exploit the 
performance of the Intel 386 
architecture. 

The Intel chip-set, called 
the 82350 family, is com­
prised of a 32-bit, high-per­
formance direct memory ac­
cess (DMA) controller; a 
high-integration bus controller 
optimised for the 386 micro-

processor family; and an ad­
vanced bus master adapter 
that supports sophisticated 
input/output capabilities while 
maintaining backward com­
patibility to existing 8- and 
16-bit PC/ AT-compatible bus 
architectures. 

Personal computers and 
workstations based on the 
82350 peripheral chip-set will 
serve as hosts for sophisti­
cated add-in cards accommo­
dating file servers, advanced 
disk subsystems, high-speed 
networks and high-end graph­
ics. The 82350 peripheral 
chip-set is tuned to match the 
high performance require­
ments .of systems based on 
Intel's 386 microprocessor 
family. 

Sample quantities of the 
82350 peripheral chip-set will 
be available in the second 
quarter of 1989, with produc­
tion following in the second 
half of the year. For further 
information, please contact 
Intel Australia om (02) 957-
2744. READER INFO No. 227 

Combining excellent ac and 
de performance, the AD845 
FET-input op amp from Ana­
log Devices features a typical 
settling time of 350 ns to 
0.01% (for a 10 V step) into 
a 500 ohm/fl 00 pF load. 
Total harmonic distortion 
(THD) below 0.0001%, 
makes this device well suited 
for driving high-speed ADCs 
and DSP system front ends, 
and for critical aspects of 
high-performance sample/­
hold circuit designs. A mono­
lithic device, the AD845 re­
places hybrids in many appli­
cations at lower cost. 

For de performance, the 
input offset voltage of the 
AD845 has a maximum value 
of 250 µ V with drift of less 
than 5 µV/0 C. Warmed-up 
input bias current is guaran­
teed below l nA at +25°C, 
with an effective input imped­
ance of l 0 11 ohms. Open­
loop gain is typically 
250 V/mV into a 500 ohm 
load. Minimum CMRR and 
maximum noise of 94 dB 
( 113 dB typical) and 4µ V 
maximum peak-to-peak noise 
(0.1 to 10 Hz) respectively. 

Laser trimming provides the 
low input offset voltage and 
voltage drift in this N-channel 
JFET monolithic device. Pack­
aging options include plastic 
8-pin mini-DIP and hermetic 
cerdip, with available tem­
perature ranges of 0 to 
+ 70°C, -40 to +85°C, and 
- 55 to + 125°C. Parameters 
Pty Ltd om (02) 888 8777. 

Microcontroller with vacuum 
The ac performance of this 

unity-gain stable, internally 
compensated IC is designed 
for high-speed precision data 
acquisition systems. Dynamic 
performance includes l 00/µs 
slew rate. 16 MHz small-sig­
nal bandwidth, and 1.75 MHz 
full-power bandwidth ( ± l 0 V 
into 500 ohm). READER INFO No. 226 

The Motorola Microcontroller 
Division has announced the 
MC68HC05M4, an advanced 
8-bit microcontroller (MCU) 
with high voltage driver pins 
and an AID converter. The 
24 high voltage (up to 40 
volts) pins may be used to di­
rectly drive the grids and 
anodes of vacuum fluores­
cent displays. Relay drive is 
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another use for the eight pins 
that source the l 0 mA and 
the 16 pins that source 2 mA. 

Available in a 52-pin plastic 
leaded chip carrier (PLCC), 
this HCMOS device contains 
4096 bytes of ROM, 128 
bytes of RAM, 40 1/0 lines, a 
16-bit free running timer, a 
watchdog system, and an 
8-bit modulus timer. The 8-bit 



timer subsystem has an out­
put mode that is useful for 
audio tone generation. The 
8-bit AID converter and 
watchdog subsystems make 
the MC68HC05M4 particu­
larly attractive for electrome­
chanical controllers such as 
household appliances, ma­
chine tools, and automotive 
displays. 

The new M68HC05-
M4EV M provides the design, 
debug, and evaluation sup­
port for the MC68HC05M4. 
This evaluation module pro­
vides all of the essential MCU 
timing and 1/0 circuitry nec­
essary to help the user evalu­
ate the prototype hardware 
and software. For information 
g (02) 438 1955. 
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ALUs from 

Logic Devices 

429CO 1 and L 4C381. The L 
429(01 is a 16-bit ALU Slice 
downward compatible with 
existing bipolar 2901 designs. 
It is equivalent to four AM 
2901 bit slice ALU's and an 
AM 2902 carry look-ahead 
unit, plus on-chip facilities to 
support fully cascadable 16-
bit, 32-bit and larger architec­
tures. 12 MHz commercial or 
10 MHz military speeds for 
16-bit machines are provided. 
The device is available in all 
the usual package versions. 

The L4C381 retains full 
functional and performance 
compatibility with bipolar 381 
designs and features exten­
sions to the 54S381 Instruc­
tion Set. 

AO-A15 80-815 

16 

2 

2 

4 

ENA, B 

FTAB 

OSA,B 

S0-52, CO 

P, c, C16, 
OVF,Z 

ENF 

FTF 

The ALU range from Logic 
Devices comprises the L 

A combination of four 381 
type 4-bit ALU's, a look­
ahead carry generator and 
miscellaneous interface logic 
are built into the single 68-pin 
package, (LCC, PGA and 
PLCC). Full data sheets and 
other details from Dynamic 
Component Sales g (03) 
873 4755. INFO No. 229 

FO-F15 

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

devices 
Services: • layout 

• Edi tin 

• Pen pfots 

• Checkplots 
• Netlists 

• N/C drill output 

• P.C.B. assembly 
Specialists in: 

Fast - Accurate - Quality 
service 

MAXI DATA 
Phones: (03) 698 0264 

(03) 531 1775 
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SPECTACULAR 
RELEASE 

Since the introduction of VIFA speaker kits 
in Australia in 1985, thousands of speakers 
have been built with superb results. VIFA is 
now proud to release four new speaker 
kits ranging from a mere $399 to $1199 per 
pair including cabinets. 

Never before have speaker kits been so 
popular in Australia than after the heavy 
devaluation of the dollar. Similar fully 
imported quality loudspeakers are today 
typically 2-2112 times more expensive. And 
these speakers may very well be using 
Danish VIFA drivers anyway, as VIFA 
supply more than 50 of the world's most 
respected loudspeaker manufacturers 
with drivers. 

But why the big savings? Because 
fully imported speakers suffer from 25% 
import duty, 20-30% freight, 30% sales tax 
and 28% handling charges (typically). So if 
you would rather put your money into better 
quality than in other people's pockets, VIFA 
speaker kits are the only way to go. 

Are they difficult to build? No, the kits 
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are supplied with all parts needed including 
fully built crossovers and pre-cut flatpack 
cabinets ready to assemble. No soldering 
or carpentry skills are needed, just a 
Phillips head screwdriver, some simple 
hand tools and a few hours of your leisure 
time. 

Are they as good as people say? Read 
the reviews, listen and compare with any 
other speakers twice the price or more. 
Need we say anymore? 

VIFA for the quality conscious 
audiophile. 

For full details please contact 
Sole Australian Distributor: 

SCAN AUDIO Pty. Ltd. 
P.O. Box 242, Hawthorn 3122. 
Fax (03)4299309 
Phone: (03) 4292199 (Melbourne) 

(02) 522 5697 (Sydney) 
(07) 3577433 (Brisbane) 
(09) 322 4409 (Perth) 

Stocked by leading stores throughout Australia 

READER INFO No. 18 



Data cable 

range grows ...,. 
A new range of general pur­
pose data cables hos been 
released by Austral Standard 
Cables (ASC) to :;uit RS232 
applications. 

Called B25, the new range 
is designed for use when a 
quality data coble is required. 

The new range is fully 
screened with aluminium to 
exclude external interference; 
particularly flexible and easy 
to strip; tinned for easy sol­
dering; with a neutral sheath 
but unique core colours for 
ease of termination. ASC con 
be contacted on m (02) 821-
9777. READER INFO Na. 240 

A_ Fastener 
JirEX: Tools 

A bit more for the money . 
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Fastener tools that fit better, last longer. 
An Apex®fastener bit is machined with precision machine tools from a 
solid bar of shock resistant steel. 
Frequent tool changes and careful inspection mean the angle and 
thickness of each wing on the bits is held to exacting standards of 
accuracy. It fits each fastener snugly and securely. 
For further information in Vic. & S.A. contact:· 

ENDEAVOUR TOOLS PTY. LTD. 
31 Cleeland Rd., South Oakleigh 3167 Tel.: (03) 562 8266 Fax: (03) 562 8363 
In Old. & N.S.W. contact: In W.A. contact: 
A.B.W. TOOLS PTY, LTD. Ace Industrial Distributors 
54 Raynham St, Salisbury, Old. 4107 63 Collingwood SL Osborne Park WA 6017 
Tel.: (07) 275 1288 Fax (07) 865 1242 Tel (09) 446 55 77 Fax (09) 446 6586 

READER INFO No. 19 

Carts galore 
Tektronix hos introduced a 
portable instrument pedestal 
and three carts for test and 
measurement instruments. 
The new products include the 
KSO 1 T ek-Tilt Pedestal, the 
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K217S Rock-Mount Instru­
ment Cort, the K318 Utility 
Cart, and additional options 
to the K212 Portable Instru­
ment Cart. m (02) 888 7066. 

READER INFO No. 242 



Measure it 1111-

Atest in Melbourne is distrib­
uting the Black Star 3225 
DMM. It is a battery powered 
bench top device, claimed to 
give 7500 hours of operation 
from a set of alkaline bat­
teries. It offers 3.5 digit reso­
lution, and all the usual func­
tions including diode test and 
continuity beeper. ':lit (03) 233 
5889 

READER INFO No. 243 

The lot 
Rod Irving Electronics in Mel­
bourne is distributing the 
EV Al I 024X video card for 
the IBM PC. It supports all 
the IBM standard video 
modes including VGA, EGA, 
MGA, and CGA. It also sup­
ports the Hercules mono 
standard. Thus it will support 
software written for 320 x 
200 x 16 colours right 
through to 1024 x 768 x 16 
out of 256000 colours. 

According to the publicity, 
the card has register level 
compatibility with the VGA 
standard, and BIOS level 

compatibility with EGA stand­
ard. As a result, all PS/2 sys­
tems graphics will run, and 
most EGA type graphics. If 
this is not sufficent, it is pos­
sible to reconfigure the card 
manually to look like an EGA 
card down to register level, at 
which stage any software 
that conforms to IBM stand­
ards will run. 

RIE is selling the card with­
out memory for $395. With 
5 I 2K on board, it costs $895. 
m (03) 543 7877 

READER INFO No. 245 

Baby cone 1111-

IRH components, have re­
cently released a new mina­
ture mylar cone speaker 
transducer on the Australian 
market. 

The new KSS 3108 has a 
frequency response of 500-
4000 Hz, and a resonant fre­
quency of 1250 Hz. 

Tune in and ':lit (02) 
648 5455. 

READER INFO No. 244 

Radio Code Analyser 
The Schlumberger 4922 
Radio Code Analyser is now 
available from Tech-Sales. 

In the testing of cellular 
mobiles the 4922 simulates 
the data traffic of the base 
station and evaluates the cor-

responding responses of the 
mobile. All screen displays, 
measured results and signall­
ing procedures can be printed 
on an IEEE printer. Tech­
Sales is on ':lit (03) 879 2266. 
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Poster· 
In conjunction with the 
CSIRO Science education 
Centres, COSSA has issued a 
poster covering aspects of 
Space Technology. Actual 
size is 595 x 420 mm . ..it's 
available for $5.00 from 
COSSA Ir (062) 70 1811 

READER INFO No. 247 
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Amateur's 
Paradise! 

When you want to choose 
from Australia's best range of 
amateur equipment, and get 
the best advice, call the 
Captain. We stock all the top 
brands, including the latest 
models from ICOM and 
Kenwood. We back them all 
with one of Australia's most 
skilled service departments. 
And we help you with a really 
comprehensive range of 
accessories, cables, 
connectors, and our famous 
frequency registers. 

OPEN 7 DAYS 
28, Parkes Street 
Parramatta 21 50 

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

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

READER INFO No. 20 

!COM IC-761 

KENWOOD 
ct i]IICOMI 
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Check on the 

flyboys . ....-
The lcom IC-A20 is a con­
ventional handheld scanner 
especially configured for use 
in the aviation industry, (and 
interested bystanders). It 
covers the full 108-136 MHz 
airband, with 720 Com and 
200 Nov channels. It also has 
VOR reception and display 
capability. 

It allies these features with 
typical high class scanner 
technology. Sixteen memory 
channels can be scanned, or 
all of them can. It can also 
lock out certain bands from 
the scan cycle as required. 
121.5 MHz, the emergency 
frequency, is available from a 
single button. S' 008 33 8915 

READER INFO No. 248 

- - - -- - -

Mighty Mouse 
A new Mosfet power module 
can handle 1000 V or 200 A 
because of a new packaging 
configuration. These Semi­
trans M modules consist of 
five building blocks: a copper 
baseplate (heatsink), an 
alumina ceramic substrate 

I 

that bonds directly onto the 
copper, chips, interconnects 
and packaging. The packag­
ing is a special silicon com­
pound with a layer of epoxy 
over the top. S' Semikron on 
(03) 561 3044 

READER INFO No. 249 

Solder with sound 
Electromark is distributing the 
Sunbonder, a portable ultra­
sonic device designed to 
allow soldering on glass and 
ceramics. It uses a material 
called Cerasolder which has 
been developed by Asahi 
Glass Co in Japan to replace 
solder. The unit applies ultra-

sonic waves ( f= 59.5 kHz) 
to the job. It is possible to 
solder directly onto metals 
such as aluminium and stain­
less steel and also to metal 
oxides. Both heat and ultra­
sonic power levels can be ad­
justed. S' (02) 570 7287 

READER INFO No. 250 
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Radio communications test set 
The West German Schlum­
berger 4040 provides two­
way radio measurements 
from 0.4 to 960 MHz, or up 
to l .85 GHz with an optional 
frequency extension. Built-in 
test routines allow measure­
ments of sensitivity, band­
width, centre frequency, 
squelch, modulation sensitivi­
ty, adjacent channel power, 
harmonics and spurious sig­
nals. ft (03) 879 2266. 

READER INFO No. 251 

Scanning 
!mark have released the Saiko 
SC-8000 AM/FM scanning re­
ceiver. It operates on HF, 
VHF, airband, and UHF. It 
has a 50 frequency memory 
so that some frequencies can 
be pre-set. Features include 
manual channel select, scan-

Customer Display 

ning, memory scanning, 
search, delay, auto AM/FM 
selection and channel lock­
out. It operates from 13.8 
Volts and has a l.8 W audio 
output ft (03) 329 5433. 

READER INFO No. 253 

Melbourne based Unique 
Micro Design have added the 
model 231 POZ customer dis­
play to their range of point of 
sale peripherals. It features a 
l x 20 character display, 
each character consisting of 
a 9 mm 5 x 7 dot matrix. It is 
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intended for retail checkouts, 
banks and library counters. 

The unit retails for $864 
and is designed and built in 
Melbourne by UMD. ft (03) 
887 1022 

READER INFO No. 252 



New 

impedance 

analyser ..... 
Tech-Sales has announced 
the new Solartron I 260 Im­
pedance Analyser, recently 
launched by UK-based Solar­
tron Schlumberger. 

The I 26 offers gain, phase, 
group delay and impedance 
measurements over a fre­
quency range JO uHz to 32 
MHz m Tech-Sales on (03) 
879 2266. 

READER INFO No. 254 

Controlled monitors 
Described by Quantum as 
good value at less than 
$5,000, the CVM I 4V (37cm) 
and 20V (5 I cm) monitors are 
fully micro-processor con­
trolled and characterised by 
its brightness, raster size 
stability. 

Offering full broadcast fea­
tures, the CVM monitor is 
built around a micro-pro­
cessor, offering flexibility and 

remote control capability. 
Like Barco' s CVS series 

broadcast monitor, the CVM 
is fitted with AKB (automatic 
kinescope biasing) circuitry, 
offering a colour stability in­
dependent of tube-aging and 
ambient temperature fluctua­
tions. Quantum is reached on 
m (02) 975 I 323. 

READER INFO No. 255 

------·-~~-- ·----------------

'Scope with trigger 
The l 130JA and I 1302A 
Counter-Timer Oscilloscopes 
from Tektronix offer 
from Tektronix offer 400 MHz 
bandwith and 500 MHz re­
spectively, a I 0-digit counter­
timer, two analogue oscillo­
scopes with a built-in 
750 MHz, video triggering, ex­
panded automatic pulse pa-

rameter measurements and 
non-volatile RAM for storing 
test set-ups. 

The Tektronix I I 30 I A and 
I I 302A Counter-Timer Oscil­
loscopes have a 750 MHz 
counter timer capability m 
Tektronix on (02) 888 7066. 

READER INFO No. 256 
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Alfatron Ply. Ltd. 

Unit 5, 14 Jersey Road, 
Bayswater, Victoria3153. 
Tel: (03)7205411 
Fax (03)7205383 

Burn your PROMS, not your fingers 

Model 11 Universal 
Programmer 
(PALs, E/EE PROMS, etc.) 
Software controlled and 
suitable for most known device 
technology. 

READER INFO No. 42 

When you invest in the quality of a JMC Programmer, you can rest 
easy knowing you'll get first-class results every time. 

And, plug-in modules ensure present day flexibility and ease of 
future upgrades. 

Best of all, JMC Programmers won't burn a hole in your pocket 
either. 

Model 16-IV High-Speed 
Set Programmer 
Otters set/gang programming 
in formats8 x 2, 4 x4 and 2 x 8. 
and 16·p1ece gang 
programming. 

Model 2A Universal MOS 
Device Programmer 
Versatile unit for all popular 
24/28/32/40 pin E/EEPROM's 
and single chip micros 
1nclud1ng 2M bit parts and 
future devices up to 4M bits 

SEMI KRON 
MOSFET 

Model 2 Low-cost 
E/EEPROM Programmer 
Programs all popular 24128 pin 
E/EEPROM's up to 512K and 
supports popular single chip 
micros 

2130ALF 

Power MOSFET that handles 1 OOOV, 200A A NEW APPROACH 

Improved electrical characteristics 
due to factory matched chips, 
compact layout with low parasitics. 

Tel.: (03) 561 3044 

Flexibility in choosing wiring, 
busbaring and heat sink type. 

Melbourne Office: 
12-14 Miles Street 
Mulgrave, Vic. 3170 Fax: 561 8769, Telex: 33296 

READER INFO No. 21 
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Lower overall manufacturing cost 
(material intensive with price 
reduction potential). 

Sydney Office: 
P.O. Box 51 
Narwee, N.S.W. 2209 

Tel.: (02) 53 5959 
Fax: (02) 534 4481 



Plastic Man 
B and K have released a new 
head and torso simulator in­
tended to simulate a human 
figure acoustically. It has 
been built for the develop­
ment of telephone handsets, 
audio terminals, microphones, 
headphones, hearing aids and 

CB radio ~ 
Standard Communications 
has released the GME electro­
phone TX 8300. It's a 40 
channel 27 MHz CB trans­
ceiver. It has an autocall 
function on the emergency 
band (Channel 8). It also has 
a sophisticated interference 
suppression circuit which of­
fers a selectable noise blanker 
coupled to an automatic 
noise limiter. 1;t (03) 584 
8099 

protectors. 
According to B and K, it re­

plicates the geometry of a 
median adult male. It also 
has industry standard ear and 
mouth simulators. 1;t (02) 
450 2066 

Better picture 
Thomas Electronics in Sydney 
has just released its TE901 K 
video monitor for broadcast 
monitoring, CCTV, medical 
imaging, NC machine moni­
toring and data display. It is 
designed for use in rugged 
environments and enclosed in 
a metal case but manages to 
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weigh just 6.65 kg. Power is 
either 240 Voe or 12 Vdc. 

The tube is available with 
either green or amber phos­
phor for data display or white 
for broadcast or CCTV appli­
cations. Long persistence 
types are also available to 
stop flicker. 1;t (02) 53 0721 



LOGGING UP A WINNER 
l'lte D1'200 Datatalcer 
From the drawing-boards of a young 
company comes a data logger to please the 
market. Jon Fairall admires the 
well-researched product. 

Data Electronics, the Mel­
bourne company that first 
came to prominence in 1983 
with o low-priced, highly 
specified data logger, has just 
released a new version of the 
product, called the DT200. It 
seemed like a good excuse to 
take a look at a technology 
that has made people both 
here and overseas sit up and 
take notice. 

gers that offer unparalleled 
flexibility in their operation for 
an extremely moderate price. 
The DT200 Datataker has 23 
analogue input channels, 
each of which may be split in 
two to give 46 single ended 
channels. There are also 
eight digital channels, which 
may be used for monitoring 
logic states and general low 
speed counting. 

Physical connection to 

INNOVATION 

'It's obviously a 
way of doing 

things the market 
likes' 

A data logger is a device 
that collects data and stores 
it for later computer analysis. 
Why? Data Electronics, in its 
publicity, mention things like 
monitoring pollutants in Port 
Philip Bay, recording tempera­
ture and humidity in an Art 
Gallery, monitoring the body 
heat of Antartic researchers, 
recording weather information 
in Chinese ricefields, and out­
side an American U2 aircraft 
at an altitude of 20,000 
meters or more. 

these channels is made via 
four input sockets on the 
back. These sockets are con­
nected to the mechanics of 
the Datataker via wire wrap 
terminals. Thoughtfully, Data 
Electronics supply a wire 
wrap tool and some hook up 
wire in the package so that 
the state of the output ports 
may be reconfigured at a mo­
ment's notice. 

Temperature recording with the use of a pengraph. 

All these applications are 
linked by a requirement to 
regularly sample the output 
from a sensor of some kind. 
The difference between a 
good data logger and a bad 
one resides in the number 
and type of different sensors 
that can be supported, the 
amount of input data one 
can store, the range of fre­
quencies at which one can 
sample, and so on. 

Flexibility 
Data Electronics has made a 
name by providing data log-

The range of sensors which 
may be connected to the 
analogue channels is also 
large. Effectively, the data 
logger can measure voltage, 
current, resistance or fre­
quency from a sensor, so any 
device that turns some physi­
cal measurement into .one of 
these can be supported. 

However, frequently the 
relationship between the pa­
rameter to be measured, say 
temperature, is not a linear 
function of the sensor output. 
When this happens, some 
sort of correcting sub routine 
needs to be written. Some of 
these are already included in 
the Datataker's ROM. 

Manipulations 
The power of the Datataker 
comes from its microproces­
sor. This is programmed from 
a host computer connected 
via the RS232 link on the 
back. The computer talks to 
the Datataker in a simple pro­
gramming language, which 
can specify that a particular 
channel should record its 
value at particular time inter­
vals. It also includes a few 
manipulations of the data. 
It's possible to average data 
collected from a sensor for in­
stance, or simply acquire the 
maximum and minimum read­
ing between certain times. 

More sophisticated manipu­
lations require the full power 
of the host computer. How­
ever, it's not neccessary to 
have the host connected all 
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the time. The most popular 
mode of operation of the 
Datataker is to use the host 
to instruct the logger on the 
input requirements, and then 
disconnect it. Data can be 
saved into the on-board RAM 
and then downloaded at a 
later date. 

It's obviously a way of 
doing things the market likes. 

According to Terry Jones, 
the man who originally had 
the idea for the Datataker, 
the company made $2m last 
year, about half from over­
seas. Nor is it resting on its 
laurels. About half the twenty 
staff in Data Electronics work 
in research, so the next gen­
eration of products is already 
on the drawing boards. It's 
sound strategy if you want to 
stay in business, but I wonder 
what they will look like. Eli 





SAVE OVER 25% ON THE 
IF YOU 0 

THE COMPLETE SAILING HANDBOOK A beautiful 340 page hardcover book, filled with everything you need to know about sailing Magnificently illustrated with more than IOOO diagrams and 
photographs $29-95. $21.95 (CACOM24) SAILING YEAR 1987-1988 An excellent. informative review of the year's sailing racing Plenty of bright.action pictures bring the text alive to capture the 
interest of the expert and spectator alike. 256 pages beautifully presented in a hard cover~ $21.95 (CASAll I PACIFIC SAIL The vast Pacific Ocean has been sailed by ships from the west for 
many centuries All these vessels realistically depicted in superb paintings in this 192 page hardcover book ~ $29.95 (CAPAC I I THE SMITHSONIAN BOOK OF FLIGHT "I can't answer except 
to assure you that it will be spectacular" (Orville Wright commenting on the future of aviation) We think you will find this beautiful 288 page history of flight book the same $'59-:9.5. $44.95 
(TWSMI) OUTBACK PUBS OF AUSTRALIA Over 50 beautifully reproduced prints of Rex Newell's paintings Featuring outback pubs in Australia and the tales .connected to them ~ $19.95 
(CAOUTI) EXPLORE TROPICAL QUEENSLAND From the Great Barrier Reef to its vast outback plains, tropical Queensland is full of amazing and colourful contrasts beautifully presented in this 
160 page book.~ $21.95 (CAEXP2) DINKUM AUSSIE PICTURE BOOK Contains over 100 superb photographs which show Australia at its best Everything from rolling wheat fields to the 
Sydney Opera House ~ $10.95 (CADIN8) EXPLORE AUSTRALIA'S GREAT INLAND 160 pages of suggested outback trips. beautifully depicted in full colour photography Ideal for ideas before 
you get down to the real planning. ~ $21.95 (CAEXPI) THE ENCYCLOPEDIA OF AIRCRAFT This meticulously researched encylopedia presents an unrivalled record of over 500 military and 
civilian aircraft in Australia and New Zealand today Each entry accompanied by a photograph ~ $29.95 (CAILL 10) THE' AUSTRALIAN ADVENTURE This superb 528 page book reflects the best 
of Australia's travel and adventure destinations. Beautifully presented with glorious colour photography It would be a valued asset to any library. ~ $36.95 (CA AUS61) PRESENTING 
AUSTRALIA A land of harsh beauty magically captured in over 400 photographs and engraving For all Australians and visitors. this book brilliantly reveals the charm and appeal of Australla, past 
and present~ $19.95 (CA PRE!) DIN KUM AUSSIE ODDITIES A light hearted look at the weird and wonderful things, mostly man made, but some natural. which makes Australia unique $&9S. 
$6.70 (CA DIN3) DINKUM AUSSIE BICENTENARY Bob Ryan looks at the lighter side of the first fleet and early settlement He explores the bungles and bickering, the beer and the beauties, the 
frolics and fun $&% $6.70 (CA DIN5) DRUNK, INSANE OR AUSTRALIAN Here it is an Australian publishing first The first detailed, factual account of the funniest and most bizarre events in 
recent Australian history. SS'.% $6.70 \CA DRU I) THE OUTDOOR TRAVELLER'S GUIDE TO AUSTRALIA This is the premier guide to exploring and enjoying the landscape wildlife, and vegetation of 
Australia Superbly presented with 242 colour photographs and 15 'full colour maps created especially for this book $2't-90 $2 t .95 (WC 00000001 ACES HIGH Fast jet fighter. transport and trainers, 
all the way from the target tug to top gun itself; modern military air power captured in its element by some of the world's finest aviation photographers ~ $21.9? (CA ACE2) MODERN 
FIGHTING AIRCRAFT SERIES Each of these fantastic books has more than 100 full colour phQtographs on some of the most well known and sophisticated military aircraft Complete with profiles. 
cutaway and dozens of explanatory diagrams The series includes the Harrier. F/A-18 Hornet, F-111. AH-I Cobra Attack Helicopter. F-16. F-14 Tomcat. F-4 Phantom II. B-IB, A-10 Thunderbolt 11 
and the F-15 Eagle.~ $14.95 each \CA FAC) MIDDLE AGE RAGE .. AND OTHER MALE INDIGNITIES At last. an honest hilarious guide to that mysterious and terrifying phenomenon Male 
Middle Age~ $7.45 [CA MIDI) FOOD CHEMICAL SENSITIVITY This book deals with the variety of additives that have been introduced to help food stay fresher longer. maintain it's colour, look 
appealing longer, etc. Many of them can do immeasurable damage to the body. Here is what you can do about them ~ $9.70 (WC 0631208361 THE DINKUM AUSSIE DICTIONARY A list and 
definitions of all those words and phrases that only an Australian can understand ( and some even Australians don't know!)~ $6.70 \CADINl} 



3E MAGNIFICENT BOOKS 
~DER·NOW! 

PLUS ... WIN THIS $950 COLLECTOR'S ITEM 
Orders of boo.ks from these pages received before 31st January, 1989 will go into 
the draw to win this magnificent book. Only 350 copies of this hook have heen 
produced. They are numbered and signed and bound in Australian leather and 
buckram. "The Royal Australian Navy the First Seventy-Five Years" is now in 
the library of Her Majesty the Queen. 

Note: The book can also f>e ordered for $950 (CA ROY7) 

TO ORDER 
Simply fill in the coupon remembering 
to include the code numbers and $5 
postage and handling. If the coupon is 
missing write down the names, code 
numbers and prices of the books you 
require. Include your name, address. 
telephone number, plus cheque, money 
order or credit card details (card type, 
card number, expiry date and signa­
ture) and send it all to Federal Pub­
lishing book offer, Freepost No 4, PO 
Box 227, Waterloo, NSW 2017. No 
stamp required. And don't forget to 
sign all orders. 



ELECTRONICS 
ETl-1618 

A UNIVERSAL 
AFFORDABLE 
MODEM 

Jldiustallle motlterlloard to lluild 
A modem project with a difference. Datacom's Nigel 
Kulkulka shows how to build a single motherboard, and 
then adjust the performance to your needs (and your 
pocket) with plug-in processor boards. 

odems have probably been the 
most popular projects in electron­
ics magazines over the past few 

years. They have ranged from the ex­
tremely complicated through to the 
downright simplistic. 

For the consumer this is fine. It gives 
you a wide range of choices, provided 
you know what you want, and provided 
you learn nothing as a result of owning 
one. Most people will buy one, quickly 
discover its limitations, throw it away 
and buy a better one. It's an expensive 
way to learn. 

We have adopted a new approach to 
the problem that hopefully solves this 
dilemma. The ETl-1618 can be config­
ured in a variety of different ways. You 
can mix and match to your heart's con­
tent. We have designed it for flexibility 
at an affordable price. 

We have also addressed another 
problem. While there may be dozens of 
modems out there to build, none of 
them seems concious of the problems 
involved in hobby construction. If they 
work first up, well and good, but few 
projects do, and in the case of a compli­
cated, logic dependant circuit, trouble­
shooting can be a nightmare. 

For the hobbyist, a fun project can 
quickly turn into a monster that eats 
time and money for breakfast. 

That's were this project stands out 
from the rest. It's designed so that you 
can build and test as you go to make 
sure it's all working. You can even try 
your hand at making your own modi­
fications to the software. If you are dar­
ing you can try hardware changes too, 
and what's more it's not going to break 
the bank getting the project up. 

The design 
Several years back most modems did 
not get much above 1200 baud except 
on specially conditioned leased lines. 
They were very large and bulky as most 
of them were built from discrete circuit­
ry. They were also expensive, thus limit­
ing their use for most business applica­
tions and certainly for personal use. But 
when Telecom opened up the public 
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switched telephone network to modems 
the pressure was on the data communi­
cations industry to provide faster and 
smaller devices. 

This inevitably led to the design of 
modem chip sets. They ranged from the 
simple ones using switched capacitors 
for the filters, and frequency synthesis 
to generate the waveforms, through to 
elaborate desigr.is using high speed dedi-





Universal modem 

coted microprocessors. These chipsets 
are known as DSP chipsets and are nor­
mally required for modems operating at 
2400 baud and above. They have the 
ability to process signals due to varying 
line conditions, as well as to generate 
and distinguish signals. 

With the advent of high levels of inte­
gration, the design of modems from 300 
baud up to about 4800 has been, not 
trivialised, but a.t least made relatively 
simple. It no longer takes years of R&D 
to design one. 

However, it is still not possible to ob­
tain a complete modem on a chip - they 
still require much discrete hardware and 
software, especially when multi-mode 

specifications are considered. As a re­
sult, we have designed a modem in 
modular form, so that changing one 
small part of the system changes the 
whole thing. 

The ETl-1618 consists of two PCBs 
sandwiched together and fitted inside a 
pre-drilled metal box finished in a dura­
ble power-coated paint, with a screen­
printed front panel. There is no messy 
wiring. Indeed, the only wiring leads are 
from the ac plug pak, which can be sol­
dered to the pcb either way around. 

The motherboard carries the line inter­
face, which connects to the telephone 
lines, the RS232 interface which con­
nects to the computer, and a processor 
to control the whole thing. The modem 
board which fits above it carries the 
DSP chips and actually defines the per­
formance of the device. We plan to pro­
duce several over the next few months. 
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BUFFER RAM 
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Memory map of the ETl-1618 
processor. 



Construction 
Construction of the main card is quite 
straight forward and should be com­
pleted in a couple of hours, taking care 
not to apply too much heat to the com­
ponents during soldering. Begin by plac­
ing all the resistors, ic sockets (if used) 
and other low profile components on 
first, followed by the capacitors, voltage 
regulators and connectors. 

Solder in the line transformer and 
relays. Plug in all the ics that have been 
socketed and you should be just about 
ready to check out the board taking 
note of the orientation of the ics, diodes 
and electrolytic capacitors. 

Once you are happy with the inspec­
tion solder the plugpak leads onto the 
boards and fire it up! If nothing goes 
bang, and great volumes of smoke 
doesn't start to drift up from the board 
then everthing should be ok. But just to 
be sure grab a meter and check the 
voltages on the ics making sure that all 
are within limits. 

Connect the board to a VDU or PC 
operating in terminal mode with a one 
to one cable from the RS232 socket. Set 
the comms protocol to 9600 baud 8 bits 
l stop bit and no parity then reset the 
micro by switching the power off then 

Availability 
The motherboard is available as a com­
plete kit, and includes all the associated 
components or just the board and 
EPROM. The kit comes with its own 
basic monitor to help in the testing and 

• • • 
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MOTHER CARD MODEM CARD 

Block Diagram. Note tlrat next month we describe· tire first of a series of 
modem cards for tire ETl-1618. 

back on again and the message 
"Smartmodem monitor V2.01" followed 
by a carriage return and line feed and 
then the prompt ">" should appear, 
waiting for an input. If a carriage return 
is entered a listing of the command set 

de-bugging of the board. It will also en­
able you to check the modem card be­
fore you replace it with the Smortmo­
dem firmware. 

So there we hove it: get the mother­
board working and when you ore happy 

$199.00 
tax paid 

will appear on the screen followed by 
the prompt waiting for your input. eti 

Nigel Kulkulka is the general manager 
for the Melbourne-based Datacom com­
pany. 

with that, start on the modem; Sounds 
practical? It sure is because you could 
be up and running for under $300. Then 
if you want to spend bigger bucks on 
faster chip sets you can do so at a later 
date when the pocket money hos hod a 
chance to recuperate. 

Next month I shall describe the first 
modem card which uses the ever popu­
lar world modem chip accompanied with 
the Thompson 7515 V22 modem chip. 

This will enable you to communicate 
with most bulletin boards and Viatel. I 
will also describe the software that oper­
ates the chips, which will enable you to 
continue using your existing monitor 
and to get the modem up and going in 
a short time, and of course, most of all 
you will be able to learn as you go. 

We will also be supplying a comms 
software package that will run on your. 
PC. It has many features similar to 
popular commercial pockages but costs 
about a quarter of the price. 

DATACOM brings you a real price-crunching line up of two datamo­
dems that have to be the best value around. 
Featuring 300/300 and 1200/75 speeds and a constant speed con­
verter for computers that don't run split speeds (C64, IBM PC etc). 
High quality PCB and pre-drilled, painted metal case. Inc. assembly 
and test manual. 
Also available same price - M1212 V22 kit 
Plug sets. cables, power packs etc available. 

OATACOrn CCJrnPUTEAS 
Suite 10, Midway Arcade 
145 Whitehorse Road, RINGWOOD, Vic 3134. PHONE: (03) 879 5152 
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THE 
BIG 

TURN 
ON 
MIDI 

controlled 
switch 

Part2 

Terry Kee this month completes his project for yet 
another application for the use of MIDI. 

art 1 was published in ETI lost 
month and described the theory of 
MIDI, applications and how the 

switch worked. This article puts all that 
theory into practice. 

Construction 
All the electronics ore contained on a 
single-sided pc board measuring 189 
mm x l l l mm. The track density is fairly 
high as is typical with pc boards carry­
ing logic circuits with data busses. The 
penalty one pays for opting for a single­
sided pc board is a fairly large number 
of links. 

The first step in the construction 
procedure is to inspect the pc board for 
broken tracks and unetched bits of cop­
per as some of the tracks ore quite 
close together. It is worthwhile doing 
this even if the pc board was obtained 
from a board manufacturer. Spotting 
defects now is much easier than when it 
is populated with components. Think of 
the spored heartache and saved time if 
you find a defect lurking in the tracks. 
Check in particular where tracks run 
close together , between ic pins etc. and 
compare with the artwork to establish if 
a connection is to be mode. Holding the 
pc board against a light source is a 
good way of detecting unetched copper 
and broken tracks. 

Once you ore satisfied with the pc 
board it is time to do some serious sol­
dering. A finely tipped soldering iron 
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should make the job easier. Insert and 
solder in the optional ic sockets. I've 
used them in the prototype as they 
make trouble-shooting easier. It is ad­
visable to use a 40 pin ic socket for the 
UART (IC3) as it is a fairly costly chip. 
Next, insert and solder in the links. Note 
that some links need to be bent around 
components, see the overlay and use in­
sulated hook-up wire if there is any pos­
sibility of links touching component legs. 
Solder in the resistors, capacitors, dip 
switch (SW 1) and relay (Rly l). The 
resistor network (RN) hos the com­
moned point marked with a dot and is 
connected to + 5 V. The orientation of 
RN hos the dot located towards pin 1 of 
IC3, as con be seen on the overlay. 
There is on option to use eight individ­
ual l 0 k resistors instead of the resistor 
network (RN). Solder in one end of each 
resistor and then stand them up verti­
cally. Connect the top end of the resis­
tors together with a length of wire and 
solder this connection to the commoned 
point. Note that the values of R 13 and 
Cl ore incorrect in the circuit diagram 
that was published lost month. R 13 
should be a 100 k resistor and C7 a 150 
nF capacitor. 

The pc mount MIDI Channel switch 
(SWl) needs to be mounted in on eight 
pin ic socket to allow it to protrude 
through the top panel of the box. Mea­
sure the height of the tallest component 
and allow sufficient lead to bend it over 
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if it interferes with the mounting. Ca­
pacitor (C8) can be mounted on the sol-

. der side of the pc board. Solder in the 
crystal (Xl), diodes, transistor (Ql) and 
regulator (IC14). Ensure that the correct 
polarity orientation of the semiconduc­
tors and electrolytic capacitors are ob­
served. Insert the ic's into their sockets. 
Note that the orientation of all the ic's 
have pin 1 located towards the top of 
the pc board, except for IClO. Refer to 
the overlay carefully to make sure you 

. . . and the solder side. 
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get this right. If you have not used ic 
sockets then solder in the ic's carefully. 
Take the normal precautions with han­
dling and soldering CMOS devices. Sol­
der the LED (LD 1 ) directly to the pc 
board; the shorter leg (cathode) of the 
LED should be connected to pin 2 of 
IC 10. Ensure that the LED is inserted on 
the pc board so that it can be mounted 
on the front panel of the box. All that 
remains to be done now is to wire in the 
MIDI in socket (SK 1) and the plug-pack 



I and wiring Overay 
SWITCHED diagram. 
OUTPUTS 
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socket (SK2) with 
hook-up wire and SWITCH SETTINGS 

the MIDI switch is (SW 1l 
complete. 

The choice of box 
is not critical and 
any enclosure with 
dimensions to fit the 
pc board will be suit­
able. 

Testing 
After you have re­
checked the pc 

1 2 3 I., 

I.• • .1 LOGIC ·o· '· ... , 
1 •••• 1 

I• • i • 
I· • I I 

11 • • I 
1. I I 

I 

1. • I I 

I' • • I 

1· I I • 
board for bad solder 1 • • • • 
joints, solder I' 1 1 ' I 
splashes and cor-

1• • • •I rected any mistaken 
component orienta­
tion, it is time to 

, .... , 
11 • i .1 

connect a 9 Vdc I• 1 • 'I 
plugpack to the cir-
cuit. The circuit 
draws a maximum 
of 67 mA with the 
relay activated so a 

MIDI CHANNEL 

2 

3 
t. 
5 
6 

7 

8 

9 

10 
11 
12 
13 

14 

15 

16 

I TABLE 2 I 
RECEIVE MIDI CHANNEL SETTINGS 

9 V plugpack rated 
at 300 mA is ample. 
Check the polarity of 
the plug on the plug­
pack and wire the de '------------------1 

socket (SK2) accordingly. Use an insulated socket if the posi­
tive volts is not connected to the centre pin. Apply power 
and check with a multimeter, set to measure volts de, that 
the power rails are at 5 V. With the power rails checked, no 
smoke from the board, and no nasty burning smells, the 
situation looks healthy. 

The next step in the test procedure is to determine the 
transmit channel of the MIDI instrument you intend to use. 
Most keyboards tend to default to channel l on power up. 
The setting of the receive MIDI channel of the MIDI switch 
can then be set accordingly on the dip switch (SWl ). The 
channel number setting of the switch is in binary notation 
with switch 4 (refer to the overlay) being the least significant 
bit of the four bit word. The actual MIDI channel is the num­
ber set on the switch plus l i .e: 0000 is channel l ; 000 l is 
channel 2 ; 00 l 0 is channel 3 and so on. The switch position 
away from the resistors (R7 to RlO) represents a logic low. A 
drawing of the switch positions and the corresponding MIDI 
channel is shown in Table 2. This table can be glued to the 
top panel of the box, near the switch to identify the channel 
numbers qui~kly. 

Connect the MIDI out of the instrument to the MIDI switch 
via a suitable MIDI cable. Set up the corresponding MIDI 
channel numbers and start playing some notes. The LED 
should light up when a key on a keyboard is depressed and 
extinguish when the key is lifted. You should also hear the 
relay latching. The MIDI switch will always decode the last 
note data in a series of notes that are played. For example, if 
ten keys on a keyboard are played simultaneously, the LED 
will light and the relay will switch over. Lifting one key and 
keeping the others depressed means that a note off is trans­
mitted last and the MIDI switch turns itself off. 
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Change the transmit channel of the 
MIDI keyboard, and at the same time 
change the switch on the box to corre­
spond, and check that the relay re­
sponds to the correct channel. Next, 
change the receive MIDI channel of the 
switch so that it does not correspond to 
the transmit channel and the switch 
should ignore all the data on the MIDI 
line. Repeat the procedure for the other 
channels. 

The final test is to check that the 
switch ignores the MIDI realtime mes­
sages such as clock, start and end of 
song etc. A MIDI drum machine or se­
quencer is required for this test. 

Testing with drum machines 
I used a Roland TR505 drum machine 
to test the MIDI switch. It can also be a 
useful tool for fault-finding. The facili­
ties of a drum machines will differ for 
different brands and models, however a 
lot of features are common to most ma­
chines. Refer to your manual if you are 
uncertain of the features of your ma­
chine. 

When a drum sound is initiated the 
505 transmits on the selected MIDI 
channel a note on, note and velocity 
value and, about 8 mS later, a note off. 
The switch will decode the data as an 8 
mS pulse and the LED will flash briefly 
each time the note data are received. 
The relay will switch over its contacts in 
sympathy. MIDI clock data are also in­
terleaved with the note data and the 
switch should ignore it. 

Start by assigning each drum voice to 
one of the 16 available MIDI channels. 
Set the machine to manual play so that 
pressing the keys activates the drum 
voices. Connect the MIDI out of the 
drum machine to the MIDI switch and 
set the receive MIDI channel to 1. Press 
the drum voice key transmitting on 
channel 1 and the LED should flash in 
sympathy. The other keys should not 
have any effect. Change the receive 
channel and repeat the procedure. Each 
time the channels are matched the 
switch becomes activated. Program a 
drum sequence and hit the start button. 
The switch should only respond to the 
selected drum voice on the matched 
MIDI channel. 

Trouble-shooting 
There should not be any problems if 
you were careful with your soldering. 
The prototype worked first time! If you 
do not have access to an oscilloscope 
then trouble-shooting could be a bit 
more difficult. All is not lost though, as 
there are tests you can carry out. All 

you need is a drum machine and a 
dmm. 

To test that MIDI data is received and 
converted to parallel form correctly, use 
a drum machine and monitor the data 
bus of the UART (IC3). Set the drum 
machine to transmit MIDI clocks to the 
MIDI switch. The 505 transmits clocks 
automatically with the MIDI Sync turned 
off, and clock transmission occurs even 
when the machine is in the stop mode. 

This feature may differ with different 
drum machines. If you are uncertain 
then clear a drum pattern in memory 
and hit the start button. Listen to the 
output to ensure that no drum sounds 
are present. The drum machine should 
only be transmitting MIDI clocks in this 
mode. Use a dmm to measure the de 
voltage on pins 5 to 9. These points are 
the 8 parallel data outputs of the UART 
(IC3), where pin 5 (D7) is the most sig­
nificant bit and pin 12 (DO) is the least. 
The de voltages on pin 5 to 9 should be 
5 V i.e: logic high. Pins 10 to 12 should 
be at logic lows ( > 100 mV). 

If the readings do not correspond then 
a fault exists in the circuitry around IC 
1,2a,2b,3,4 or Sa. Check that a 500 
kHz clock signal is present on pin 17 of 
the UART (IC3). If all is well then the 
fault lies in the decoding circuits. 

To check that the MIDI receive chan­
nels are being decoded correctly set the 

Ports List 
Resistors . 
All 114 W, 5%unless stoted otherwise. 

Rl,RJ .................... 220R 
R2 .......................... 3K3 
R4 .......................... 8M2 
R5,. ........................ 8k2 
R6, R7, R8, R9, 
Rl0 ............ , ........... 121<. 
Rl3 .. ., ......•......•...... 100k 
Rll ........................ lOk 
R12 ............•........... 270k 
R15 ........................ 27k 
R14 ........................ 4k7 
RN ........... , ............. l Ok dil 8--commoned 

resistor network or 8 off 
JOk resistors (see the 
construction section) 

CAPACITORS 
Cl, C2 .................... 33p ceramic 
CJ, C4 .................... !On greeocop 
CS .......................... 470p ceromic 
C6 .......................... 220p ceramic 
C7 .......................... 150n greencop 
C8 .......................... l00u/25V electro 
C9 ......................... .47p ceramic 
C JO ............. : .......... 1 Ou/25V electro 

SEMICONDUCTORS 
IC l ......................... l 6n 138 Opto-cotipler 
IC2 ......................... 40698 CMOS hex inverters 
IC3 ......................... AY-3-1015D UART 
IC4 ......................... 4024B CMOS 7-stoge 

Binary Counter 
IC5 ......................... 40.l38 CMOS Dual 0-type 

ETI DECEMBER '88 
109 

ETl-615 

switch settings of SWl to channel 9, 
refer to the switch chart in Table 2. 
With the drum machine set to transmit 
MIDI clocks as described previously, pin 
6 of IC7 should be at a logic high i.e: 5 
V only on channel 9. If this is not the 
case then check the circuitry around the 
switch (SWl) and IC7. 

Ori power-up pin 13 of IC5b and pin 1 
of IC lOa should be reset to logic 0 by 
R 13, C7 and IC2f. If this is not the case 
then check that R 13 is a 1 OOk resistor 
and C7 is a 150 nF capacitor and not 
the values as stated in the circuit dia­
gram. 

Switched outputs 
The pc mount relay (RLYl) as used in 
the prototype is an SPDT device and its 
contacts are rated at 500 mA at 120 
Voe. Care must be taken not to exceed 
these ratings and this relay must not be 
used to switch 240 V mains voltages di­
rectly. 

Using the MIDI switch is straightfor­
ward. It really comes into its own when 
it is controlled by a pre-programmed de­
vice such as a sequencer or a drum ma­
chine. The trigger output provides a 5 V 
logic signal when the switch is activated 
and 0 V when de-activated. Because of 
the general-purpose nature of the 
switched outputs, the configuration of 
the relay contacts is left to the reader. 
Happy switching. Et:i 

ETl-615 
·flip flop 

IC6 .......................... 4078B CMOS 8-input 
Nond gates 

IC7 ......................... 74HC85N CMOS 4-bit 
. ., comparator 

tc13 ......................... 40026 CMOS 4-input Nor 
gates 

IC9 ......................... 4071B CMOS quad 
2-inpl.lt Or gc:Jtes 

ICI0 ....................... 40276 CMOS Dual J-K flip 
flop 

!Cl l, 12 .................. 40816 CMOS quad 
2-input AND gates 

ICIJ ....................... 40686 CMOS 8-in~t 
Nand gates 

IC 14 ....................... 7805 5V regulator 
Q1 .........................• BC338 

'01, D2,D5 .............. lN9l4/1N4148 
03, 04 ................... TN4001 
LDl ........................ lED 

MISCELLANEOUS 
X 1 .......................... 2 MHz Crystal 
SKI ........................ 5 pin DIN socket (180 

degree) 
SK2 .............. , ......... dc plug pock socket 
RLYl ..................... dil socket mount relay, 5 V 

coil at 56 ohm. Contacts 
roted at I A. Dimensions · 
11 (H) x 16 (W) x 11 (0) 
mm Joycor cot SY -4058 or 
simaor 

SWl ...................... .4 way 8-pin dip switch 9 V 
de plugpock r<rted ot 300 
mA, ic sockets. 
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'The enclosure has been 
designed to make 

constru.ction as simple as 
possible' 

WAVE 
LOADI 
Utilising 
tlte space 

In the true tradition of our search for new technology, 
ETI's John Dix presents a novel way of enhancing the 
low frequency response of small speaker units. 

an these enlightened days of CD, 
DAT and all that is silent at the 
source, there is proportionately less 

in the music budget to be spent on the 
loudspeakers. The loudspeaker systems 
manufacturers have concentrated on 
smaller enclosure designs to achieve a 
cost reduction with the minimum possi­
ble sacrifice in performance. 

Although it is more difficult to main­
tain the low frequency response with a 
small enclosure, reducing the dimen­
sions has a number of advantages. A 
significant increase in structural stiffness 
reduces unwanted radiation from the 
cabinet walls. The narrow frontal area 
also improves the sound distribution. 

Larger loudspeaker systems have to 
be complex because a mid-range unit is 
needed, with careful integration of re­
sponses to cover the whole frequency 

range. In a smaller unit, a single bass/ 
mid-range unit provides seamless cover­
age beyond the critical mid-frequency 
range, easing crossover design and 
producing a radiation pattern conducive 
to a natural spread of sound and a use­
ful wide stereo sound stage. 

witltin and under 
However, if a small enclosure results 

in an abrupt roll off of bass level below 
100 Hz, the bass lightness becomes 
readily apparent and there is, therefore, 
a limit to the economy feasible if a unit 
is to provide the reasonably long throw 
cone excursions necessary for ade­
quately low frequency radiation. your speaker stands 
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Close proximity to a wall can give rise 



to interfering standing wave patterns 
which deteriorate the stereo image. 
Having the speakers away from the 
wall, stably in space at a height such 
that the high frequencies are not ab­
sorbed by the sofa, gives an obvious im­
provement in depth and image preci­
sion. 

Bearing all these points in mind it 
seems logical to consider whether the 
space within and under the speaker 
stands could not be used to enhance 
the low frequency response while main­
taining a low cost, freestanding unit. 

Design 
A freestanding loudspeaker enclosure 
with similar dimensions to that of a 
small speaker on a stand, if of conven­
tional design and construction, presents 
a difficult acoustic problem to the de­
signer because of the long narrow paral­
lel walls. These will tend to vibrate and 
resonate giving a resonant pipe-like 
colouration to the low frequency sound 
which is difficult to control and elimi­
nate. 

Another approach (satisfying from an 
acoustic engineering point of view) is to 
deliberately exploit the characteristics of 
a resonant pipe in such a way that the 
loudspeaker unit is correctly loaded and 
terminated at the low frequencies, while 
adequately suppressing unwanted pipe 
resonant modes. 

The low frequency efficiency of such 
an arrangement is somewhat between 
that of a horn and a bass reflex enclo­
sure and, therefore, reduces the de­
mands made on the low frequency ex­
cursions of the small diaphragm bass 
speaker unit. 

The principle involved utilises the 
properties of a closed at one end quar­
ter wavelength pipe as originally pro­
posed by Voight in his patent No 
447749 and subsequently adapted and 
described by R. West and R. Baldock in 
their designs. The design produced by 
R. West was intended for a corner posi­
tion with the speaker unit firing into the 
corner to spread the high frequency 
sound by reflection from the walls, and 
R. Baldock's designs were intended to 
either a semi-omnidirectional sound dis­
tribution or a wall reflected distribution. 

Present day practice favours loud­
speaker operation away from corners 
and walls, firing directly at the listeners. 

The enclosure 
The construction of the design is de­
picted at left. The bass enclosure con­
sists of a quarter wavelength rectangu­
lar section pipe with a linear taper, reso­
nant at about 50 Hz. 

The bass loudspeaker unit is situated 
at approximately halfway along the 
acoustic axis in the best position to sup­
press higher order resonant modes. At 
resonance the acoustic pressure is high 
at the tapered end and still reasonably 
high at the loudspeaker unit. This en­
sures that effective acoustic loading is 
presented to the loudspeaker cone and 
small excursions of the cone at high 
pressure are manifested as much larger 
low pressure movements of air out of 
the port at the bottom of the enclosure. 

Such a process, similar to horn load­
ing, contributes to efficient bass fre­
quency operation with low distortion up 
to a frequency of 200 Hz, where direct 
radiation from the cone takes over. The 
enhanced bass response produced by 
this method of loading compared with 
that from the same unit in a 10 litre 
sealed enclosure is shown in Figure 2, 
where the curves were obtained under 
identical measurement conditions. 

This enclosure not only satisfies the 
requirements of being free-standing with 
the drive units at a convenient height 
but also provides an enhanced bass re­
sponse, using the space that would 
otherwise have been taken up by a 
stand. Furthermore, only small cone ex­
cursions are required in the bass loaded 
region and this places the minimum of 
demands on linearity of the cone sus­
pension and the magnetic field in the 
voice coil gap, allowing reasonably low 
priced drive units to be employed. 

Continuing the quest for a low price 
design, it is tempting to consider a wide 
range twin cone unit for use in this en­
closure. Figure 3 shows the high fre­
quency response of a 165 mm diameter 
paper cone bass unit used in this posi­
tion with considerable ripple in the re­
sponse due to cone "break-up" modes. 
Unfortunately, when a small tweeter 
cone is added to the main cone to 
widen the frequency range, any im-

provement in frequency response is ac­
companied by main cone "break-up" 
ripple as shown in Figure 4. 

A much smoother performer is the 
165 mm polypropylene cone bass unit 
with a frequency response as shown in 
Figure 5 and this type is recommended 
for use in the quarter wave enclosure. 

Because of the unsatisfactory re­
sponse of twin cone units, space is pro­
vided in the top of the quarter wave en­
closure to house a suitable tweeter. 

Construction 
The enclosure has been designed to 
make the construction as simple as pos­
sible and if the various pieces (see Fig­
ure 6) are cut accurately square than 
there should no difficulties in assembly. 

Referring to Figure 7 it can be seen 
that there are only two angle cuts to be 
made, those at the top of both the long 
front and back panels. All the rest are 
simple 90° butt joints, and it is left to 
the individual constructor to decide 
whether to attempt the angle joints or 
simply butt the joints and fill the wedge 
shape gaps with ·whatever technique 
and material is convenient. 

The dimensions quoted are not criti­
cal provided everything is checked to fit 
as shown in the diagrams so that air­
tight joints are obtained, particularly in 
the high acoustic pressure areas in the 
tapered wedge and around the speaker 
unit. 

The front, back, bottom, top and in­
ternal partition members are all made of 
nominally 12 mm thick chipboard and 
should all be matched to the same 
width of· 175 mm. The two side panels 
are made of nominally 6 mm thick ply­
wood and it is recommended that one 
of the panels is marked out indicating 
where the 12 mm thick panels are locat­
ed. 

As the assembly progresses check it 
for squareness and, if necessary, secure 

10 LITRE SEALED ENCLOSURE 
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Figure 2: Comparison of boss performance. 
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UV MATERIALS 
3M Scotchcal Photosensitive 

Pack Price 
250 x 300 mm 300 x soomm 

8001 Red/Aluminium $79.00 $90.00 
8005 Black/Aluminium $79.00 $90.00 
8007 Reversal Film $43.00 $58.00 
8009 Blue/Aluminlum $79.00 $98.00 
8011 Red/White $71.00 $81.00 
8013 Black/Yellow $71.00 $81.00 
8015 Black/White $71.00 $81.00 
8016 Blue/White $71.00 $81.00 
8018 Green/White $71.00 $81.00 
8030 Black/Gold $100.00 $121.00 
8060 Blue/Aluminium $71.00 $81.00 

RISTON 3400 PCB MATERIAL 
SIZE SINGLE DOUBLE 

INCHES SIDED SIDED 
36 x 24 $96.00 $124.00 
24x18 $48.00 $ 62.00 
18x12 $24.00 $ 31.00 
12 x 12 $16.00 $ 20.80 
12 x 6 $ 8.00 $ 11.00 

KALEX UV LIGHT BOX 
KALEX ETCH TANK 

All prices plus sales tax if applicable KA LEX 40WallisAve East Ivanhoe 3079 
(03) 497 3422 

4973034 
Fax (03) 314 7400 

ELECTRONIC COMPONENTS & ACCESSORIES 
e SPECIALIST SCHOOL SUPPLIERS 
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DATA ACQUISITION 
AND CONTROL 

.DATATAKER: I 
$2,400 COMPLETE I 

DATA .- I ~· 1 

MT~ l.OGGfl OT IOQ 

46 Analog/8 Digital ln(Jllts 
Matches Common Transducers and Sensors 
Built·in Software/RS-232 Communications 

Portable Dedicated or Stand Alone 
The complete solution 

No cards, modules or software to buy 
No programming knowledge required 

Datataker does it all 
Industrial and Field models available 

DATA ELECTRONICS 
46 Wadhurst Drive. Boronla, 3155. 

Tel (03) 801-1277. Telex 38615. Fax (03) 800-3241 

Quarter wave loading 

one or two cross pieces of plywood with 
pins driven a little way in to hold the as-• 
sembly square while the glue sets. 

Being reasonably liberal with the glue 
should ensure airtight joints but pay 
particular attention to the pointed end 
of the wedge section and, if necessary, 
run a fillet of glue along this particular 
joint. 

Finally complete the assembly by 
glueing and pinning the second 6 mm 
thick plywood panel into place. It will be 
noted that the enclosure is reasonably 
light and stiff and this minimises the 
energy storage in the enclosure walls. 
Tapping the sides of the enclosure pro­
duces different notes at different posi­
tions indicating that the internal bracing 
and asymmetry is working to minimise 
undesirable reflections and panel reso­
nances. 

Finishing tasks involve punching the 
pins home, filling and sanding prior to 
painting or covering with material or an 
iron-on veneer. 

After several years experimenting witli 
various drive units, the best solution -
both in terms of cost and performance 
- seems to be the simplest of crossover 
arrangements with a direct connection 
to the bass unit and a capacitor feed to 
the tweeter. 

The need for attentuotion is avoided 
by choosing a sensitivity for the high 
frequency unit just below the bass unit. 
The speaker baffle is as small as possi­
ble for rigidity and minimum frontal 
area. The sloping of the baffle time­
oligns the outputs from the two units, 
improves the coupling of the bass unit 
to the air column in the enclosure. It 
also exploits an improved smoothness in 
frequency response of the bass/mid fre­
quency unit observed at this angle off 
its central axis rather than complicating 
the crossover. 

The response 
Figure 8 shows the combined anechoic 
response of the two units as derived 
from the manufacturer's quoted re­
sponses as a dotted line, with the in­
room frequency response as a solid line 
(in-room measured using third octave 
noise with a calibrated mic at 0.9 m 
height). The responses show good inte­
gration and smoothness. A bonus of the 
simple crossover and small sloping baf­
fle is on excellent off-axis response. 

The modulus of the installed bass 
unit's impedance against frequency as 
shown in Figure 9. A resonance was de­
tected at about 250 Hz but became 
inaudible with the insertion of damping 
material into the open end of the closed 
tapered section as indicated in Figure 1. 

165mm PAPER CONE 

·1:~ 
dB 

-10 

-ZO 2 5 10 20kHz 
FREQUENCY 

Figure 3: Frequency response 
of paper cone unit. 

165mm PAPER TWIN CONE 

+1~mJ 
dB 

-10 

-20 2 5 10 20kHz 
FREQUENCY 

Figure 4: Frequency response 
of twin cone unit. 

165mm POLYPROPYLENE CONE 

+!~~ 
dB 

-10 

-2o 2 5 10 20kHz 
FREQUENCY 

Figure 5: Frequency response 
of polypropylene cone unit. 

The effect of the damping is also shown 
in Figure 9. 

The damping material is a square 
metre of terylene wadding (from ad­
dressmaker). It should weigh about 100 
grams and is cut in two - a piece for 
each enclosure. Each piece is folded 
lengthwise in two and the resulting strip 
is folded again twice to form a 25 cm 
square, ready for insertion. 

The loudspeaker units are mounted 
from the outside of the enclosure and 
the bass unit needs a sealing gasket cut 
out of a thin sheet of plastic foam or 
paper, depending on the surface finish 
of the baffle. Use chipboard screws and 
do not over tighten. 

Electrical connections may be made 
to a connector block fastened just 
above the port. The bass speaker lead 
is simply passed down through the bass 
enclosure and out through the port. 
while the tweeter lead is secured by 
clips down the back of the enclosure. 
The series capacitor supplied with the 
tweeter is a non-polarised elecrolytic 
and readers may wish to upgrade the 
performance by replacing this compo­
nent by a better quality version. Readers 
may also wish to experiment with the 
provision of steel or plastic spikes in the 
base of the enclosure. 

Performance 
The present design is the result of many 
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Figure 6: The cutting diagram for a single QWL 
loudspeaker (the baffle plate is olso needed and 
is shown in Figure 7). 

Figure 7: Enclosure dimensions 
and construction. 
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Figure 10: Bass 
loudspeaker 010 20 30 t.O 60 80 100 200 300 400 
impedance in enclosure. 

hours of measurement and listening. 
This QWL design is relatively cheap 

and easy to build but achieves a combi­
nation of good measured frequency re­
sponse, stereo imaging, sound quality 
and efficiency. They occupy very little 
floor space, are easily moved and are 

FREQUENCY (Hz) 

the correct height to preclude the need 
for stands. 

Happy listening. eti 

The drivers used in this project ore the 
Tandy 40-1011and40-1276. 
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·--------------· : JOIN THE : 
: WIRELESS i 

INSTITUTE OF : 
AUSTRALIA : 

The Wireless Institute of Australia 
(W.l.A) represents radio amateurs in 
local and international matters and 
provides assistance, education and 
many other services. As a member 
you will receive: 

• AMATEUR RADIO the monthly 
magazine of the WIA. 

• News of DX, propagation, clubs, 
satellites, etc. 

OTHER SERVICES INCLUDE: 

I • A world-wide OSL service 

• Weekly news and information 
broadcasts 

• Books and publications sales 

• Classes for students for the Novice, 
Limited and Full Call Certificates 

• Lessons by correspondence 

• Participation in contests, seminars 
and field days 

• Sole representation for amateurs at 
government level 

I Learn more about the W.l.A. and 

I AMATEUR RADIO 

I I Forward this coupon, or write to: 

I W.l.A. 
IRO. BOX300 
I CAULFIELD SOUTH 
I VICTORIA 3162 
I Registered Address: 3/105 Hawthorn Road, Caulfield 
I North 
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I Please send a WIA membership form to: I 
INAME ........................................... I 
I I I .................................................... I 

I I 
1Address ........................................ I 
I .................................................... I : .................................................... : 
I .................................................... I 
I .................. Postcode................... I 
I BKP88/129A I .. ______________ .. 
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ETl-1537 
ELECTRONICS 

Your 
own lluilt-in 

pit one 
conversation 

memory 

There are many reasons 
people wish to record their 
phone calls. Be it posterity, 
security or even blackmail, 
ETl's Keith Brindley can 
show you how. 

(}

ery now and again, it happens. 
You wish you had taken notes of 
hot vital telephone conversation. 

Whoever you were talking to had said 
something of great importance but you 
can't remember it now. Or he made a 
verbal commitment to you which you 
know he'll never keep - and being only 
a verbal commitment, how can you hold 
him to it? 

corresponding to the audio tones 
passing to and fro along the telephone 
line. The interface circuit merely 
amplifies these audio tone disturbances 
to a level sufficient to be recorded by 
any typical cassette recorder. 

Telephone pickup coils are, of course, 
available from many electronics outlets 
and any one of these can be used as a 
pickup for the ETI unit, but we give 
details here to make your own, out of 
common insulated copper wire. Our 
home-mode version gives every bit as 
good results, too, as the more expensive 
purpose-mode options. 

Construction 
Building the unit is very simple but the 
usual procedures and precautions 
should be token, depending on your 
chosen method. 

The PCB component overlay is shown 
in Figure 2. The only precaution is to 
leave the transistors until lost. This way, 
there is less likelihood of heat damage 
from a slop-happy soldering iron. Watch 
for electrolytic capacitor polarisation -
make sure you get them the right way 
round. 

The pickup coil is made by winding 
150 turns of 30swg insulated copper 
wire onto a 25 mm former. Leave about 
75 mm of wire at each end of the coil 
free. Neither the number of turns nor 
the former size ore critical, so don't 
worry if you lose count or can't find a 
former which is exactly the right size. 
We used a bottle of Popermote typing 
correction fluid as our former (slightly 
over the size) and that proved 
adequate_. 

Similarly, the wire gouge isn't critical 
either - anything from about 25 to 
35 swg wire will do. Once wound, slide 
the coil off its former and tie with string. 
lacing cord, wire or tape. 

.bear in mind your telephone provider might not like 
you tampering with his equipment' 

The answer, of course, is to record 
the telephone conversation. Then 
you've got a record of the whole affair. 
However, short of dismantling your 
instrument (excuse the expression) and 
diving into the telephone's circuit, how 
do you do it? 

A simple coil of wire is used in the ETI 
telephone recorder to pick up minute 
electromagnetic disturbances 

The ends of the coil now need to be 
connected to the circuit board and 
screened coble should be used for this. 
If you have used enamel-covered copper 
wire for the coil, you'll need to scratch 
off the lost few millimetres of enamel 
from the ends of the coil, baring the 
copper, before they will accept solder. If 
you've used polyurethane coated copper 
wire, this is self-fluxing and con be 
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"I've got 
MS­

but I'm 
still 

smiling'~ 

Like most people with 
MS, my symptoms are 
mild. They come and go, 
but in between, I'm fine. 

Some people with MS 
are more disabled than I 
am. They need the 
activity therapy centres, 
the nursing homes and 
the many other services 
which MS Societies 
provide. For their sakes, 
keep up your donations. 

MS 
For more information 
about multiple sclerosis 
contact the MS Society' 
in your state. 



ROCICBY ELECTRONICS 
224A HUNTINGDALE RD 
HUNTINGDALE 3166 

P.O. BOX 189 
HUNTINGDALE 3166 

PHONE: (03) 562 8559 
FAX: (03) 5628772 

This month's specials 

DESCRIPTION 

TIP2955 PNP 1 OOV 15A 90W 
TIP3055 NPN 1 OOV 15A 90W 
TIP32A PNP 60V 6A 
TIP31 NPN 40V 3A 
TIP29 NPN 40V 1 A 
TIP151 NPN300V3A 
TIP30A PNP 60V 1 A 
TIP116 PNP 80V 2A 
TIP42A PNP 60V 6A 
TIP41 A NPN 60V 6A 
TIP127 PNP 1 OOV SA 
TIP42 PNP 40V 6A 
MJE2955T PNP 60V 10A 
TIP50 NPN 400V 1A 
TIP42C PNP 100V 6A 
TIP126 PNP40V 1A 
TIP30 PNP 40V 1 A 
TIP41 B NPN 40V 6A 
TIP31A NPN 60V 3A 
TIP152 NPN 400V 3A 
TIP29A NPN 60V 1 A 
TIP31 B. NPN 80V 3A 
BDX53 TOP66 1 OOV 12A 

34 PIN IDC PCB MT/R/A HEADER 
50 PIN RIA UNPROTECTED HEADER 
40 PIN IDC EGDE CONNECTOR 
34 PIN IDC PCB MT RIA W/W 
34 PIN IDC SOCKET 
20 PIN IDC PCB MT ST/PIN HEADER 
14 PIN IDC PCB MT ST/PIN HEADER 

1OA200V BRIDGE RECT. 
10A400V BRIDGE RECT. 
25A 200V BRIDGE RECT. 
25A 400V BRIDGE RECT. 
35A 200V BRIDGE RECT. 

IEC SOCKET WITH 2 AMP FILTER & 
FUSE HOLDER 

47µf 16V TANTALUM CAPACITOR 
10 KOHM VTP TRIM POT CEMENT 
(MURATA) 

PRICE$ 

0.40 
0.40 
0.15 
0.15 
0.20 
0.20 
0.20 
0.30 
0.15 
0.20 
0.20 
0.30 
0.30 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.30 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.20 
1.30 
1.00 
1.40 
1.50 

3.00 

0.30 

0.15 

FOR A FREE ILLUSTRATED CATALOGUE JUST SEND YOUR 
BUSINESS CARD TO THE ABOVE ADDRESS. 

READER INFO No. 27 

ETI DECEMBER '88 
116 

The ring-in recorder 

soldered direct. Whichever, solder earth 
and signal leads of the screened cable 
separately to the ends of the coil. It's 
best to insulate the connection, too, to 
prevent shorting. Heat-shrink sleeving is 
ideal for this but insulating tape 
provides a suitable alternative. 

The length of screened cable between 
the coil and circuit board depends on 
your requirement~ but bear in mind that 
the longer this is, the more susceptible 
the project will be to interference. The 
circuit is basically a high-gain amplifier, 
and any small levels of interference will 
be amplified greatly, along with the 
signal. Our prototype has about l .5 m 
of cable for this purpose and this seems 
to work without much interference at 
all. 

The output lead (the lead from circuit 
board to cassette recorder) on the other 
hand, can be much longer. The signal 
here has already been amplified and so 
is much less affected by interference. 

We leave the housing up to you. As 
the project is a high-gain amplifier, a 
metal box earthed to the 0 V battery 
line would be the best choice but is by 
no means essential. It all depends on 
where the circuit board is to be sited. If 
it's anywhere near a source oi 
electromagnetic interference such as a 
mains power supply in a TV, computer 
or even your cassette recorder, the 
circuit may pick up the interference in 
the form of hum. If it's nowhere near 
such a source, you may get away with 
a plastic box. 

Even though we give all this advice 
about reducing interference, it's worth 
noting that the pickup coil itself will pick 
up more interference than the screened 
cable and the circuit board, because 
that's what its purpose is! In this 
respect, the position of the phone is 
probably more important than cable and 
housing. If the phone is close to an 
interference source, the pickup is going 
to pick up interference, too. 

Setting up 
The circuit itself requires no setting up 
but the coil may require some 



HOW IT WORKS 
Figure l shows the circuit diagram 
for the telephone recorder. The 
pickup coil transforms any local 
electromagnetic radiations into signal 
voltages. It has a very low 
impedance and any amplifying circuit 
connected to it must consequently 
have a similar low impedance. 

Postioned somewhere near the 
earpiece of the telephone instrument, 
the coil will pick up anything that 
would normally be heard by the user. 
Readers unfamiliar with telephone 
equipment may be forgiven for 
thinking that the sound heard in the 
earpiece consists of only the 
incoming part of the conversation -
the voice of the person at the other 
end. However, all telephone 
ir)Struments inject a certain amount 
of side tone into the earpiece circuit, 
which means a certain amount of the 
outgoing conversation is mixed with 

NOTE: 
L 1 = 150 TURNS 
30SWG INSULATED 
COPPER WIRE 
SCRAMBLE-WOUND 
ONTO 1 INCH 
FORMER. 

+ 

Q1 1,u 
BC109 

RL. 
18K 

the incoming one. The result is that 
the user can olwoys hear his or her 
own voice as well as that of the 
other participant. 

First stage amplification is provided 
by transistor Q 1, connected in a 
common base amplifying mode. This 
presents the necessary low 
impedance to the pickup coil, acting 
merely as an impedance matcher 
(that is, a buffer) rather than a signal 
amplifier. Its output impedance is 
much higher than its input 
impedance, so any following stage of 
amplification can have a more usual 
higher input impedance. 

Second and third stage amplication 
is provided by identical amplifiers 
based around transistors Q2 and Q3. 
These are connected in common 
emitter mode, together proving 
around l 000 times voltage 
amplification. 

R6 
47K 

R9 
47K 

81 

OUTPUT 

I 

Figure 1: The circuit diagram of the telephone recorder. 

Figure 2: The PCB component overlay. 
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experimentation in positioning. 
Generally, the coil should be positioned 
somewhere near the earpiece of the 
phone - taped either to the back, or 
better still to the front, between earpiece 
and ear. Taped to the back the user 
won't feel the coil, but even between 
earpiece and ear the phone is still 
comfortable to use. Try different 
positions until you get the optimum. 

If you really feel handy, you could 
mount the coil inside the handset of the 
phone, and fit a sub-miniature jack 
socket too, so that the phone is 
normally free of dangling wires. When 
you want to record a conversation, you 
only then need to plug in the screened 
lead to the circuit board and you're 
away. However, If you rent your phone 
from Telecom, bear in mind that they 
have a view on people drilling holes in 
their handsets. 

lt'.s worth mentioning here that some 
phones hove an enclosed metal earpiece 
and the coil can't really pick up 
sufficient signal through the housing for 
the project to operate satisfactorily. 
However, all other modern phones 
we've. tried have a plastic earpiece 
which gives superb results. If yours is a 
phone with such a metal earpiece, it's 
worth trying to experiment with the coil 
elsewhere, say around a line-matching 
transformer inside the main unit. You 
can but try. 

Setting up your cassette recorder is 
totally up to you. Remember that the 
signals you are trying to record are 
audio, in particular, voice signals - well 
renowned for rapidly changing in 
amplitude. So, if your recorder is set too 
high, some parts of the conversation will 
be over-recorded and distorted. On the 
other hand, if the recoder is too low, 
some ports may not be recorded at all.· 
Try ploying around with the recorder 
setting, perhaps first dialling o 0055 
service to give you a rough guide to 
incoming voice levels. Eli 

PARTS LIST - ETl-1537 

Resistors (all 'I• W 5%) 
Rl, 7, 10 ................ lkO 
R2 .......................... 39k 
R3,4 ...................... 18k 
RS, 8 ...................... 470k 
R6,9 ...................... 47~ 

CAPACITORS 
C 1 .......................... 10 µ 16 V axial electrolytic 
C2, 5 ...................... 1 OOn polyester 
C3, 4 ...................... 1 µ0 16 V axial electrolytic 

SEMICONDUCTORS 
Ql, 2, 3 .................. BC109 

MISCELLANEOUS 
B 1 .......................... PP3 or similar 9 V battery 

PCB or Stripboord. Screened lead. 30swg 
insulated copper wire. Cose to suit. 



GOOD VIBRATIONS! 
• • • and one Wf6Y of 
measuring tltem 

Jon Fairall delves under the hood of a new 
instrument from TSI that uses a laser to 
detect mechanical vibration. 

The vibrometer at work on a mechanical assembly. 

Optical electronics is having o 
profound impact on instru­
mentation. As designers learn 
more about the new medium, 
and as the components be­
come more accessible, we 
con expect rapid changes in 
bandwidth, noise immunity, 
sensitivity and so on. 
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INNOVATION 

We can also expect com­
pletely new types of devices, 
as optical solutions ore found 
to problems that have no 
comparable electronic solu­
tion. A device of this type 
has just been released by 
Kenelec in Melbourne. It's 
TSls Model 1930 Vibrometer, 



The ribrometer comes in two boxes: a head and a controller. The head ca"ies the laser and must be aligned carefully in front of the 
surface to be tested. 

a device to measure and ana­
lyse the vibration in mechani­
cal structures. 

Measuring vibration is im­
portant in a wide variety of 
situations, from launching a 
spacecraft through to testing 
gearboxes in trucks. In fact 
the Model 1930 sprang di­
rectly from a US Army re­
quirement for a simple 
method of trouble shooting 
gearboxes. 

Traditionally, this type of 
work is done mechanically; 
that is, a mechanical connec­
tion is made to the measuring 
device, the pressure or ten­
sion on the arm is measured 
in some way and an output 
recorded. Such systems suffer 
from a number of constraints: 
they ore limited in frequency; 

they work over a very limited 
physical amplitude: the physi­
cal connection itself may well 
alter the vibration perform­
ance of the device under test. 

A new answer 
However, opto electronics 
provides a new answer to all 
these problems. The essence 
of the technology is simplicity 
itself: a laser beam is shone 
onto the surface to be mea­
sured. Its frequency is known 
rather precisely. Reflected 
light from the device under 
test is detected and its fre­
quency analysed. This is do­
pier shifted by an amount 
proportional to the movement 
of the reflecting surface at 
any given instant in time. The 
result: an electrical analogue 

of the movement of the re­
flecting surface that can be 
manipulated in all the usual 
ways. 

The physics underlying this 
process was demonstrated 
some twenty years ago, but 
the precise line up required, 
plus the problems associated 
with handling the laser, made 
such devices specialist labo­
ratory tools. 

Principals 
To see how this works in a 
little more detail, we need to 
start with the laser. The 
Model 1930 uses a laser 
diode as a light source. At 
the required distance between 
the reflecting surface and the 
optical head of the vibrome-
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ter, a few milliwatts of laser 
power are quite sufficient. 

Two types of laser were 
considered for the design, an 
NeHe (neon helium gas type}, 
and a semiconductor. Semi­
conductor lasers are attrac­
tive because they use less 
power, therefore generate less 
heat, are physically smaller 
and also have longer lifetimes 
than the gas types. They also 
do not require large voltages. 

On the lther hand, com­
pared to gas types, laser 
diodes need precise control of 
temperature and current since 
output is critically affected by 
both parameters. Unfortu­
nately, it not possible to pre­
dict the numbers for each in­
dividual diode, so it's necces­
sary to test individual diodes 



Good vibrations 

for the current and tempera­
ture of best operation. 

Even so, it was decided to 
go with the laser diodes. In 
practise it turns out that the 
need to tweek each diode for 
best performance is not all 
that onerous. The process 
can be slotted into the nor­
mal quality control system 
one would expect on any 
high quality instrument. 

The signal from the laser 
contains effectively just one 
frequency. The signal is cou­
pled into a Bragg cell, which 
bends a small amount of light 
out of the primary optical 
path. In doing so it alters the 
frequency of the light by 
some 42.8 MHz. Light on the 
primary path is passed 
through a lens and focussed 
onto the vibrating surface. It 
is reflected back, through the 
same lens and coupled into 
an optical fibre. 

Meanwhile the light that 
was bent in the Bragg cell is 
also being coupled into a 
fibre. The two fibres are cou­
pled and routed to an ava­
lanche photodiode. This 
diode responds not to the fre­
quency of the two incident 
waves, but to the beat fre­
quency between them. If the 
reflecting surface is perfectly 
still, the beat frequency of 
course will be 42.8 MHz. 
However, in operation it will 
contain some other compo­
nents caused by the move­
ment of the reflecting sur­
face. Thus the 42.8 MHz car­
rier will be frequency modu­
lated by the dopier shift of 
the surface. 

To turn this into an electri­
cal analogue of the move­
ments of the device under 
test, the output of the photo­
diode can be treated as a 
perfectly conventional FM 
signal, filtered, hetrodyned, 
demodulated and buffered for 

Analysis af the result is best done on computer. 

~ 
ELECTRICAL 

OUTPUT 

LASERDIODE 

The light paths through the instruments. Fd, the doppler frequency, is the critical 
measurement !1f is imposed on the fundamental frequency by the Bragg cell. 

presentation to the outside 
world. 

Problems 
Of course, life is never quite 
this straightforward, and in­
deed, there is a predictable 
swag of problems. Probably 
the most important, because 
it is absolutely fundamental 
to the design method, is the 
requirement that the laser 
beam strike the reflecting sur­
face at right angles. If it 
doesn't, the apparent ampli­
tude of the vibrations will de­
crease as the angle away 
from the right angle in­
creases. 

From the point of view of 

practical measurements, it's 
fortunate that the measure­
ments are not particularly 
sensitive to errors of a few 
degrees. For example at 5 de­
grees off axis, the velocity 
error reading is only 0.3%. 
But as it gets bigger, the error 
increases out of proportion. 

Another problem, also fun­
damental to the design, is 
that the optical head must be 
a certain distance from the 
reflecting surface, about 500 
mm. One reason for this Is 
that the best signal to noise 
ratio occurs when the two 
optical paths have about the 
same path length. To ensure 
this, the laser to reflecting 
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surface to detector path must 
be the same as the path from 
the laser to the Bragg cell 
down the fibre to the detec­
tor. So that this occurs the 
optical fibre is coiled up to 
provide a lengthy optical 
path, and the distance to the 
reflecting surface is standar­
dised by means of two LEDs 
next to the laser lens. These 
LEDs shine onto the reflecting 
surface at an angle, such 
that the distance between 
them is related to the dis­
tance between the head and 
the reflecting surface. When 
the two spots ore coincident. 
the range is set. It's simple 
but extremely precise. Bi 



TEXAS 
INSTRUMENTS 

TECHNOLOGY AWARD UPDATE 

During 1987 Texas Instruments spon­
sored various final year students in the 
field of Digital Signal Processing, Local 
Area Networks and Parallel Processing. 

In Parallel Processing systems, a com­
putational task is split between multiple 
processors, potentially offering a signifi­
cant increase in system throughput. In a 
study of artificial ambiphonic reverbera­
tion carried out at the University of New 
South Wales, the use of multiple 
TMS32020 Digital Signal Processors is 
investigated for meeting the high com­
putational requirements of a reverbera­
tion system. 

Student: Ronald Barrett 
Supervisor: Prof. W H Holmes 

Principle of operation: 
The fields of artificial reverberation and 
sound reproduction are combined to 
simulate the effect an enclosure has on 
'the transmission and reception of sound 
within it. While previous methods of arti­
ficial reverberation have adequately 
simulated echo density and high fre­
quency attenuation, ambiphonic rever­
beration goes one step further in simu­
lating echo directionality. This allows for 
the generation of reverbent sound fields 
and thus provides a more realistic ap­
proach to room simulation. 

I ntroc/uction 
When one listens to music in a concert 
hall it is not the original sound from the 
instrument which strikes the ear, but 
also the torrent of echoes resulting from 
the reflections of the original sound by 
the various surfaces of the room. it is 
these echoes, being a characteristic of 
the enclosure in which the music is per­
formed, which convey the subjective im­
pressions of space and position to the 
listener and do much to enhance the 
overall listening experience. The echoes 
are not perceived as separate sounds, 
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Figure 1: Reverberation process within a room. 

that is there is no HELLO. .. hello answer 
back effect as would be noticed in the 
Grand Canyon for instance; however the 
overall effect of the reflections is to rein­
force the original sound making it far 
more pleasing to the ear. 

The overall response of a room can 
be divided into three sections (Figure l ). 

a) direct sound. 
b) early reflections. 
c) reverberation. 
The decay time, reverberation time, is 

an indication of the liveness of the room 
in question and is dependent on many 
factors such as the frequency spectra of 
the original sound, the frequency re­
sponse of the room, wall, floor and ceil­
ing materials and the placement of ob­
jects in the room as well as temperature 
and humidity. 

The overall aim of this thesis is to de­
velop a room simulation system that will 
enable the user to specify: 

- the dimensions and structure of an 
enclosure, 

- sound source and listener positions, 

- the (wide band approximate) sound 
absorption characteristics of the walls, 
and then to reproduce the 3-dimen­
sional sound field the listener would 
hear, were he/she in that enclosure 
through a suitable array of loudspeak­
ers. A more advanced system would 
allow for the inclusion of objects in the 
room being modelled as well as speci­
fication of the frequency dependence of 
both sound absorption and reflection 
characteristics. 

The possible applications of such a 
system are numerous; ranging from 
concert hall design evaluation through 
to special effects such as audio 
enhancement/enrichment for both the 
professional and the consumer markets. 
Many professional systems presently 
available allow for the stereo simulation 
of the reverberation process. But per­
haps due to the lack of a 3-dimensional 
sound reproduction standard, there does 
not appear to be a system similar to the 
ambiphonic reverberator presently avail­
able. 

TEXAS INSTRUMENTS AUSTRALIA 
SEMICONDUCTOR GROUP 

Phone (02) 887-J...J...22 
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Programmes 

Apple /IC clock 

The program uses a number of page zero locations 

Byte 215 C$D7 hex> is the control byte : 
bit 0 - DISPLAY ENABLE : Setting this bit to 0wi11 turn 

oft the clock display but sti 1 l update the time in 
memory. 

bit 1 - UPDATE ENABLE : Turning this bit off wi 11 stop the 
time being updated. 

bit 2 - INVERSE BIT : Turning this bit on will cause the 
time to be displayed black on white. 

bit 3 - 1/100 SECOND ENABLE : Turning this bit on al lows 
hundredths of a second to be displayed along with 
the norma 1 time. 

The 
252 
253 
254 
255 

time is stored in the fol lowing bytes : 
C$FC hex) - hours 
C$FD hex> - minutes 
c•FE hexl - seconds Al!Jllmtf• 
C$FF hex> - 1/100 seconds ~- ·---··-

This program puts a 24-hour 
clock at the top right-hand 
corner of the text screen. The 
program uses the 50 Hz verti­
cal blanking interrupt, nor­
mally used by the mouse 
firmware, to update the 
clock's time and display. This 
means that at every interrupt 
pulse, the subroutine displays 
the clock on the screen and 
odds two 11100 seconds to 
the time. 

The interrupt frequency is 
slightly less than 50 Hz, so 
we must compensate for this 
with two "accuracy bytes" 
which work like binary frac­
tions. These bytes are shown 
boxed in the hexadecimal list­
ing, and may need modifying 
if your frequency is different 
to that of my computer. 
What these bytes mean are: 
every interrupt, we odd l . 
FF2E hundredths of a second 
to the total time, where this 
figure contains a sort-of 
"hexadecimal point". 

Unfortunately, because of 
the 1-0 arrangements, this 
program will only work on on 
Apple llC. However, you may 

be able to modify it to enable 
the interrupt from the Apple 
llE mouse cord, if you know 
the correct f/O location, 
which I don't. 

To get the program up and 
running, type it in through the 
monitor and save it, if neces­
sary. Then, to turn it on, type 
CALL 768 from basic or 
300G from the monitor. Note: 
It will not work if you BRUN 
it - you must BLOAD then 
CALL it for it to work prop­
erly. 

The time bytes are stored 
in BCD format so that the 
hexadecimal value of their 
contents are the displayed 
and actual values. For exam­
ple, to set the minutes to 36, 
do POKE 253,54 - since 54 
is $36 in hex. 

Note that disk operations 
turn off all interrupts and dur­
ing such times the clock will 
be momentarily stopped. 
Also, pressing reset will stop 
the clock permanently until it 
is restarted by doing a CALL 
768. 

B. Murray 
NSW 

ELECTRONICS 

Maze 

Here is the complete list ins~ -

00100 REM [MAZE) By Philip A. AGE 13. 
00110 REH 
01Z1120 SD4.: CLS: LORES 
0013Q FOR M::t TO 47 STEP +2 
00140 FOR N=5 TO 121 STEP +2 
00150 X::N :Y=H 
01iH61il IF POINT!N, M) =0 THEN GOSUB 200 
01H 70 NEXT N: NEXT H ' 
00180 PLOT 0,0 TO 127,0 TO 127,47 TO ~,47 TO i!l,0 
0fin90 GOTO 190 
00200 Q=X+l:W=Y 
00210 IF X<5 OR X>121 OR Y<l OR Y>47 OR POINT(X,Y)<>~ THEN RETURN ELSE PLOT Q,W 
TO X, Y 
00220 Q=X: W::Y 
0023g D::lNT( RND*4 )+1 
01J24121 IF D=l THEN LET Y=Y+2 ELSE LET B::B+l 
00250 IF 0::2 THEN LET X=X+2 ELSE LET B=B+l 
0026W IF D=3 THEN LET Y=Y-2 ELSE LET B=B+l 
0"271l IF 0:::4 THEN LET X=X-2 ELSE LET B=B+ 1 
00280 IF B=4 THEN LET B=0: RETURN 
08290 8=111 
00300 GOTO 210 

This program generates a 
random maze that might be 
very useful if incorporated in 
a graphics game. 

This is a screen dump of 
the resulting maze. 

Quick draw 

1 REM *** QUICKm.AN -

2 Rl!)! *** FOR COMMODORE PllJS 4 *** 
3 REM *** BY BILL PUGH *** 

Philip Andrew 

10 ?CHR$(147) 
Commodore Plus 4 

20 ?TAB(12); 11QUICIOlt.AN 11 

30 ?:?:?TAB(3)J 1'MOVE THE DOT AROUND THE SCREEN" 

40 ? : ?TAB( 3); "BY PRESSlNG THE CURSOR CONTROL KEYS•" 

50 ?:?TAB(3);"PRESS RErURN WHERE WHERE YOU WANT YOUR" 

60 ?:?TAB(3);"LINE TO BE DRAWN TO." 
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70 ?:?Til{3);''THm MOVE THE CURsat TO WHmE YOO" 

80 ?:?TAB(3);"1UNT THE LINE TO BE IIU)IN FROM." 

90 ?:?:?:?TAB(7); 11PRESS ANY KE? TO ctfi'l'nruE. 11 

100 Oi'l'ICErAS:?CHR.$(147)· 

110 ?t?:?TAB(3);"'1'H]gq PRE$S THE .SPACE BAR 'l'O lit.AN A LINE~ 

120 ?:?TA»(3);"TO DELl!:rE A LIHE 1 MOVE THE CURSOR" 

130 ?:?TAB(3);•"1'o THE nm OF A LINE AND PRESS D" 

140 ?:?:?Til{11);''PRESS S 'l'O ST.ART." 

150 GErlCEX'AS:?CHR$(147) ' 

160 X..SO:Y.80:GRAPHIC 411 

170 COL<E 0 12 12:COLOR4 11:COL<ll1,8 

180 ogrAS:GOSU» 270 

190 IFA$.cHRS{13) THliN GOSUB 300 

~00 IFA$..cHRS(157) THll'N GOSU1l 280: X..X-5 :IF X ( 1 'l'HDI X•1 

210 IFA$.cHRS(29) 'l'HEH GOSUB 280:X..X..5 :IF X > 158 'l'HDI X•158 

220 IFA$.cHR$(145) 'l'KliN GOSUB 280:Y..Y-5 :IF Y ( 1 THml Y•1 

230 IFA$-CHR$(17) THEN GOSUB 280:T..Y+5 :IF Y) 158 'l'HDI Y•158 

240 IFA$..cHRS{32) THDl llWl TO A,C 

250 IFAS•"D" 'mliN lllAW 0 TO A,C 

260 Ga.l'O 180 

270 Z•1:GOTO 290 

280 z..o 

300 ll!AW1 1X,Y:A..X:C .. Y:RE'l'URN 

full instructions ore included 
in the program. I hove not in­
cluded any REMs but the fol­
lowing i.s a short description 
of some of the commands. 
Lines lO & l 00 clears the 

screen 
Lines l 0 to 150, then?" is on 

abbreviation for "Print" 
Line 160 positions the cursor 

in the middle of · the 
Graphic screen 

Line 190 is the CHR Code for 
Return 

Line 200 moves the cursor 
Left 

Line 210 moves the cursor 
Right 

Line 220 moves the cursor 
Up 

Line 230 moves the cursor 
Down 

Line 240 is the CHR Code for 
Space Bar to draw the lfne 

Line 250 Deletes a line 
NOTE: This program will 

also work on the Commodore 
16 and with minor changes 
will also work on the Commo­
dore 64. W. Pugh 

Werribee 
vie 

Super disk menu 

1 REM ************...,..*** ......... 4*** 
2 REH **** SUPER DISK l£NU **** 
3 REH **** FOR THE C64 **** 
4 REH **** BY JOHN SY1111NDS **** 
5 REH **** 8/8/88 **** 
8 REH ****************.-..••••••••**"** 
9 POKE 7BB,~2:POKE 792,193 
10 POKE 53281,ll:POKE 53280,11 
12 PRINT"::»":·PRINT" SUPER DISK 11ENU":PRINT"•" 
14 Dll'tASC0l:DIHBS<8l 
16 REH -INSERT-THE-6Al1ES-LOADIN&-NAHE 
18 REH -IN-BETWEEN-THE-TALKINS-ltARKS 
20 AS<ll=" ":BS<l>="RUN" 
22 AS!2l=" ":BS<2>="RUN" 
24 ASl3l=" ":BS<3l="RUN" • 
26 AS14l=" ":BS<4>="RUN" 
28 AS<5l=" ":BS:5J="RUN" 
30 AS<6>=" ":BS!6l="R\M" 
32 ASC7l=" ":BSC7l="RUN" 
34 ASC8>=" ":8$18l="RUN" 
40 FOR T=l TO 8:PRINT:PRINT"1191"; 
42 PRINT T;"a. "ASITl:NEXT 
44 PRINT "~ER THE NUl'tBER OF YOUR CHOICE"•PRINT "1"11-; 
46 6ET cs 
48 LET C=VAL ICSl 
50 IF C=O THEN 46 
52 IF C>9 THEN 46 
54 PRINT "::J"; 
5b POKE 190,2:POl<E 631,13:PCIKE 632,13 
50 PRINT "lliNOW LOADING ";AS<C> 
60 PRINT •-.DAD"+CHRSl34l+AS<Cl+CHRS134l+",8,1" 
62 PRINT ·-;BSICl 
64 PRINT "l:l":END 

READY. 

Are you sick and tired of hav­
ing to type out LOAD 'NAME 
OF PROG.' Even when you 
do, you have to do it again 
and again, till you get the 
spelling right? Well you won't 
hove to any more with this 
super menu. 

All you have to do, is type 
the name out once in this 
program and save this pro­
gram on the same disk, as 
with all the programmes you 
listed. This programme will 
not only save. you time, but 
will load easier. I saved my 

letters 
Creation vs evolution 
I was greatly surprised to 
read that only scientifically il­
literate "crazies" believe in 
creation and not in the "fact" 
of evolution. At least that is 
·what the author of Dregs 
would hove me believe. 
The list of the scientifically il­
literate creationists is long 

menu under the title'!' which 
is very close to the talking 
mark key. 

You can change the 
amount in the menu by 
changing the 8 in line 14 and 
the 8 in line 40 and if you like 
you can cut out the string 
lines, not used. But be 
warned, if you type out the 
programme and run it before 
saving, you won't be able to 
list it again. If you don't want 
this to happen cut out line-9. 

J. Symonds 

and distinguished, including 
people like Galileo, Francis 
~on, Roger Bacon, Isaac 
Newton, Pascal, Louis Pas­
teur and Leibnitz. M.eri like 
Faraday, Lord Kelvin, James 
Maxwell and Sir John Fleming 
also believed in creation. Kel­
vin and Fleming even started 
lectures with prayer and de-

ETI DECEMBER '88 
123 



I * Truly Portable * 
AT HALIKEN LAPTOP 

COMPUTER 

12MHz 
640k Ram 
20 M Hard 
Disk Drive 

$4,800 
Powered by 8atteiy! 

Full Size Keyboard 
Made 

only $39each 
Factory Clearance Special 

Ideal for terminals, Computer Kits, etc. 

Add on Cards for 
PC/XT/AT/386 

Mother Board Talk Card 
Multi 110 Voice Card 
VGA Card Mouse Tablet 
Video Camera Interface Card 

FAX CARD 
Telecom 
Approval 
Pending 

Call for Our 
Great Price 

READERINFONo.28 

nounced Darwin's theory as 
utterly unscientific. 
Darwin himself admitted that 
the fossil record was at the 
time the single strongest evi­
dence against his theory. He 
believed further exploration 
would uncover the missing 
links. 
Today the missing links are 
still missing. Some high 
school text books use exam­
ples like Coelacanth (fish to 
amphibian), Seymouria (am­
phibian to reptile) and Ar­
chaeopteryx (reptile to bird). 
However, examination of liv­
ing Coelacanth (thought to 
be extinct until 1938) show it 
to be a fish. Seymouria is not 
a missing link as true reptile 
are found in rock strata older 
than the oldest examples of 
Seymouria. The same applies 
to Archaeopteryx ond true 
birds. 
Now some interesting quotes. 
From Co-holder of the 1945 
Nobel Prize for developing 
Penicillin, Sir Ernest Chain -
"To postulate that the devel­
opment and survival of the 
fittest is entirely a conse­
quence of chance mutation 
seems to me a hypothesis 
based on no evidence and ir­
reconcilable with the facts ... 
( 1 ) From Dr Etheridge, Pale­
ontologist of the British Mu­
seum -
"Nine-tenths of the talk of 
evolutionists is sheer non­
sense, not founded on obser­
vation and wholly unsup­
ported by facts. This museum 
is full of proofs of the utter 
falsity of their views. In all 
this great museum, there is 
not a particle of evidence of 
the transmutation of the spe­
cies." 
(2) · And lastly, Dr Albert 
Fleischmann, University of Er­
langen -
"I reject evolution because I 
deem it obsolete; because the 
knowledge, hard won since 
1830, of anatomy, histology, 
cytology, and embryology, 
cannot be made to accord 
with its basic idea. The foun­
dationless, fantastic edifice of 
the evolution doctrine would 
have long ago met with its 
long-deserved fate were it not 
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that the love of fairy tales is 
so deep-rooted in the hearts 
of man." 
(3) I challenge the author of 
Dregs to an open debate on 
which theory has the facts 
going for it. It could be eye 
opening to see who the illiter­
ate really are. But first the 
author should note "scientif­
icaly" is spelt with two Is 
Footnotes 
( l) Rosevear, D.T., "Scien­
tists Critical of Evolution," 
Evolution Protest Movement, 
Pamphlet No 224, July 1980, 
p.4 
(2) Lindsy, Gordon, '"Evolu­
tion - The Incredible Hoax", 
Christ for the Nations, Dallas, 
Texas, J 977, p. 16. 
(3) Acworth, Captain Ber­
nard, "Darwin and Natural 
Seleciton", Evolution Prates~ 
Pamphlet, London, 1960, p.6. 

David Eathe1 
Upper Mt Gravat 

Qli 

I'm not going to open th 
pages of ET/ for a re-run o 
the Monkey Trial. Fun m 
doubt, but we don't have tht 
space. However, a few paint: 
are worth making in defenct 
of the much maligned Dreg~ 
Hack. 
1. The list of distinguished 

opponents of evolution 
cited by correspondent 
Eather is impressive, but ir­
relevant. Newton was 
wrong about gravitation, 
but that doesn't make him 
any less a giant of scien­
tific thought. 

2. I didn't know that Kelvin 
and Flemming started theit 
lectures with prayer but i1 
doesn't surprise me. Plent) 
of scientists are religious 
including many of the best 
Read Steven Hawkins fo 
an example. So are plenti 
of Churchmen, like tht 
Archbishop of Canterbul}'. 
His Holiness the Pope an< 
Sir James Cardinal Free 
man. None of them believ1 
in creationism. 

3. Modem evolutionists woul 
disagree with Darwin o 
just about everythinf 
which is hardly suprisin 
given the evidence acquirE 



since the turn of the cen­
tury. Is that evidence for 
creationism? What would 
count as such evidence? 

4. The biggest argument 
against the Rise of Man is 
the Dregs Hock, who is 
walking evidence that the 
species is in decline. We 
keep him tethered by his 
typewriter, and are busily 
trying to teach him how to 
spell. 

-Ed 

Praise 
Your magazine is very in­
formative to me as a hobby­
ist. I find that I can read all 
the latest advances in the in­
dustry. 

As electronics advances so 
fast, it is good that your 
magazine can help someone 
like me to see what is hap­
pening. I intend to do an ICS 
course to help me get into 
the hobby that I love so 
much. Congratulations. 

P. Briggs 
Mooroopna 

Vic 

Beginner's request 
Could you please do some ar­
ticles for beginners in the fu­
ture. 

M. Riddle 
Belmont 

Vic 

R and D and thee 
I found your editorial on the 
Research and Development 
activities in the electronics in­
dustry to be somewhat sim­
plistic - albeit some of the 
material contained in the arti­
cle is both depressing and 
predictable. 

I find it simplistic because it 
may well be that regeneration 
of the electronics industry as 
we used to know it in the 60s 
and early 70s is not likely to 
happen nor will regeneration 
be achieved through the im­
plementation of only one 
policy - the tax incentive 
based R and D scheme cur­
rently in force. In an environ­
ment where . most of the cur­
rent large players in the elec-

tronics industry (with the ob­
vious exception of AW A) are 
transnational corporations, it 
is not necessarily surprising 
that Australia has not been 
the centre of their R and D. 
The mere provision of tax in­
centives in Australia is not 
necessarily sufficent to con­
vince the transnational or­
ganisations into Research 
and Development in this 
country. Indeed, in recogni­
tion of this the Government's 
current "partnership" scheme 
is perhaps a more effective 
step in this direction. 

The more interesting issue 
however, is contemplation of 
the nature of the electronics 
industry which we may envis­
age in your "1 0 year" time­
frame. It is entirely possible, 
indeed probable, that the 
electronics industry will create 
a base of indigenous prod­
ucts in areas where the intel­
lectual component of the 
price of the product is per­
haps more significant than 
the cost of production. We 
need to recognise that in 
Australia we do have some 
structual problems which will 
prevent us being highly suc­
cessful in the international 
mass market. As examples, 
we do have high labour rates 
compared with our Asian 
neighbours, there is no silicon 
technology infrastructure with 
the capacity needed to sup­
port a modern micro-electron­
ics bosed industry (at least at 
this time) and of course, we 
have the perennial problem 
that we are distant from 
many of the relevant markets 
that exist for these high 'intel­
lectual value' products. 

The fact that the 150% R 
and D scheme has not been 
an appropriate vehicle for 
revolutionising the electronics 
industry does not necessarily 
mean that the scheme of it­
self has failed. It may well be 
that the scheme is more ap­
propriate in other areas of 
technology. 

P. F. Rehn 
General Manager 

Computer Sciences 
of Australia 

Course aid 
Great magazine. However, 
more bosic theory would be a 
plus. To help with my studies 
in electrical engineering I 
would like to see not just volt­
ages and resistors but a bit of 
network analysis, design of 
inductors etc. 

Also, how about a rally 
computer along the lines of 
the typical car computer but 
with distancer etc. 

Hot go-cart 

C. Pugsley 
Back burn 

Vic 

I read with great interest the 
ETl-1534 speedo module in 
the July issue and intend 
using the unit as an engine 
tacho on a kart. The engine 
is a two stroke and revs to 
about 16,000 rpm. 

The other important instru­
ment that is required for kart 
racing and tuning is a temp 
gauge that can measure the 
head and/or the exhaust 
temp. The engine temp is 
critical to the engine tune and 
therefore power output. 

Can you advise if you have 
ever designed a temp gauge 
that read these high temps. 
As the only place these 
gauges can be mounted is on 
the steering wheel they need 
to be small but with a reason-

able large readout. If possible 
they could share the same 
readout. 

Any advise you have on 
this application of ETI- 1534 
and the temp module would 
be appreciated. 

R. J. Smith 
McGregor 

ACT 
We have not published any­
thing on temperature sensors 
recently. However an article 
on transducers is in the pipe­
line. -Ed 

Sharp Interface 
Has ETI ever published a 
MIDI interface kit to suit a 
Sharp MZ-700 computer and 
does anyone know where I 
could obtain one. 

A. Howell, 
70A Hamilton St., 
Latrobe, Tas 7307 

No, we haven't. Perhaps 
other readers can help - Ed 

Sellers' corner 
I have a selection of used 
computer equipment includ­
ing a complete S- l 00 CP/M 
computer and terminal 
($300), a Qume daisy-wheel 
printer ($220), floppy disks, 
disk drives, etc for sale. ft 
(02) 958-4079. 

* GOSFORD<llELD PAY * 
MeJlo release Preview 

INVITATION: All amoteur radio operotOl's, their famitles, 
friends and all interested in amateur radio are inv'lted to 
attend the Club's 32nd Annual Field Doy on Sunday, 
19th February, 1989 at the Showground, Showground 
Road, Gosford NSW. 

REGfSTRA TION: ~ents - $5.00, Ladies ond P~sioners -
$3.00, Children urlder 15 - $2.00. A $pe(:kll gCtoup con-
cession wilt be available on application: . .. 

DISPLAYS; Com!'Oflies, ""rsons• groups or clubs w~hing to 
· .set up t;1 t(lbfe. or dispfoy at the fietd Doy should contact 

the Cen,trol Coast omofeur RCKlio Out> Inc at P;Q; Box 
~. Goifofd NSW 2250. Any tel~· enquiri.s con­
cerning the .Field Day . may be mode to .Bren Connotly 
Vl(:2SJC (043) 23 1662. . . .• . . , ··,.· 

SP£CtAL EVENTS: Stort building n()W i<>r H'C>mt? ~·con­
test, .70cm Home Mode Antenna Evaluation. 

Proposed Programme and other special attractions wtll be 
forthcoming in our next Media release. 

Les W1.i~ VbCLP 

ETI DECEMBER '88 
125 



Nice advice 
The new format for the 
magazine is terrific. Sugges­
tions: 
(a) An end of article marker 

so you know when it's fin­
ished! 

(b) Larger headings for each 
section {eg, "Frequency", 
"Kilohertz Comment"). 

(c) How about a simple syn­
thesizer project? 

(d) Don't go too far over­
board with Consumer 
Products. 

The colour is great! 
Peter Coffey 

Armodole, Vic 
We agree with the end mark­
er. You've got it. - Ed. 

You're write 
Please include excerpts from 
DAT A sheets with l.C. based 
projects; i.e: data for devices 
used which are not "run of 
the mill" types (example -
not necessary for data on 

"555"s or 741 op Amps but 
some devices are quite unfa­
miliar). 

Dove Dunn 
Boyswoter, WA 

* * * 
Only one thing could make 
this magazine better: a regu­
lar column on valve radio res­
toration! 

Please consider this. 
Great mag. Keep it up! 

Darren Oster 
Vista, SA 

* * * 
I like the "new"' magazine, 
but why has there been an in­
crease in price when there are 
more adverts. Also, could you 
publish projects for comput­
ers other than the IBM PC 
every now and then? 

Benjamin Hood 
Armodole, WA 

The price of ET/ has grown 
less than the CPI. At least 
you are being paid more than 
you are asked to pay. - Ed. 

Great magazine - wide vari­
ety of 'projects, but I don't 
like the idea of Sound In­
sights as a separate maga­
zine within another magazine. 

Tearing them out means 
they'll get lost, but leaving 
them in makes a mess of 

Video & audio splitter 
This circuit was designed to 
connect three video monitors 
to one video cassette record­
er. The circuit is divided into 
an audio and a video section .. 
The audio signal from the 
VCR is buffered by emitter 
followers and provides unity 
gain and a low output imped­
ance drive. 

The video amplifier hos 
unity gain with a bandwidth 
(-3 dB points) of 5 Hz to 58 
MHz. Up to 6 dB gain is pos­
sible by progressively reduc-
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page numbers. 
Brion Murray 

Gorokon, NSW 

* * * New-look is a change for the 
better, if first impressions ore 
anything to go by. 

S. McBride 
Townsville, Qld 

ing R l but the upper -3 dB 
point falls to around 10 MHz, 
with no compensation capaci­
tor. A bridge/terminate switch 
is provided if a monitor at the 
sending end is required. The 
amplifier limits at 2.2 Volts 
into 75 ohms which should 
give sufficient headroom. 
Heotsinks may be needed on 
the output transistors. T ypicol 
de voltages ore shown on the 
circuit diagram. 

C. Wilmshurst 
Christchurc~ 

New Zeolonc 



Zin = ~2K 

VIDEO(<> 
IN l 

r:::J.... DC VOLTAGES. 

• HEATSINK MAY BE 
REQUIRED. 

Lamp fading unit 
The idea of this circuit is to 
use three different coloured 
lamps (I used red, yellow and 
blue) and to fade them on 
and off sequentially. 

A l 00 Hz ripple is picked 
off the anode of D2 and 
blocks any de feeding back to 
the bridge rectifier. R2, R3, 
R4 and Q4 forms a zero­
crossing . detector and along 
with IC l a generates a pulse 
at pin l whenever the supply 
voltage crosses zero. The 

+12v 100n 

10~vm +16v 1 OUT +12v 

22K -:- !FROM VCR l 
1,u 

, AUDIO~• +12v IN . 

10~ , ,,~' a:: 
co 
CD 

lOO VIDEO -=-

• '1ouT 
16 -

2N5109 -
• 

•12v 100n 
, 

a:: 
-=- co 

CD IDO~ VIDEO 
+16v f OUT 

2N5109 22K -
• 

positive going pulse rapidly 
charges C3 which is then 
slowly discharged by R7 
when the output of ICla goes 
to 0 volts. The result is a 
rougher sawtooth type of 
waveform. This signal is fed 
to the inverting inputs of 
IClb, IClc and ICld which 
are connected as compara­
tors. IC2 is configured as an 
oscillator to clock the 
counter, IC3. The clock fre­
quently can be varied by RV l 
to alter the speed of the co-

lour changes. 
The outputs of IC3 charges 

and discharges C6, Cl and 
C8 via Rl2, R13 and R14 re­
spectively in sequence. When 
these voltages exceed the 
voltages on the non-inverting 
inputs, the output of the re­
spective op amps goes high 
and drives the opto isolator. 
The switching of the lamps 
are controlled by the trices 
Q l, 2 and 3. The brilliance of 
the lamp being turned on de­
pends on which part of the 
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+ 10A.L AUDIO 61=DUT 1 v 
1K5 -=- 220K 

·"1:~~0 16 

1K5 -=- OK 

-=-

+lOA.L AUDIO 

1~our 
1K5 -=: 220K 

-=-

supply cycle the lamp is acti­
vated thus making it fade on 
and off. 

SW l is used to stop the 
unit cycling by switching off 
IC2 and IC3 and biasing on 
whatever colour is selected 
via the opto couplers. Diodes 
04, 5 and 6 are used to stop 
this signal from being fed 
back into the outputs of IC l . 

D, Baille 
Moe 
Vic 



:(1\ot&IC COMP011s 
~G ~1-8 

~·\) 289 Latrobe Street, "L. 
+~ MELBOURNE ..,Q 
~ PHONE: (03) 602 3499 FAX: 670 6006 ~ 

MITSUBISHI MONITORS 
PN-SV - 1299X PN-SV - 1299W 

8087-3 
8087-1 
80287-8 
80387-16 

Orange or Green Screen 

Limited Stocks 

$110.00 
INTELTM MATH 

CO· PROCESSOR 
$220.00 
$450.00 
$570.00 

$1014·00 

8087-2 
80287-6 
80287-10 
80387-20 

$300.00 
$354.00 
$594.00 

$1595.00 

SPEECH SYNTHESIS CHIPS 
SP0256A-AL2 $15.00 CTS256-AL2 $30.00 

ALL PRICES INCLUDE SALES TAX. TAX EXEMPT AND OEM P.O.A. 

Freight: 

Minimum 
Charge 
Only 

The prices quoted are ex Store, cost of delivery and the risk of loss in transit fall upon the purchaser 
For the convenience of customers, delivery can be arranged through the supplier at the schedule of 
rates set out below. 
1. Local Post $2.50 
2. Interstate Post $3.50 only SMALL ITEMS will be sent by post. 
3. Carrier: Melbourne & Metropolitan - $5 up to 3kg 
4. Carrier: Interstate - $8 up to 3kg 

READER INFO No. 29 
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REGULAR MEETINGS 
The Vic branch of the Australian Dota­

flex Users Group meets the second 
Wednesday of each month at Bird 
Cameron, 3 I 6 Queen Street, Mel­
bourne, at 6 pm. m (052) 2 I -1300 or 
(03) 670-92 I 2. 

The NSW Dotaflex Users Group meets 
the third T uesdoy of each month at 
the offices of T ouche Ross, Level 40, 
MLC Centre, Sydney at 5.30 pm. Con­
tact Gary Reid m (02) 8 I 6-5866. 

The Sydney Open Access User Group 
meets the second T uesdoy of each 
month at the Fujitsu Education Centre, 
475 Victoria Avenue, Chotswood. Con­
tact Judy Jeffrey m (02) 439-5982. 

The Sydney Apple User Group meets the 
first and second Monday of every 
month at the Stephen Roberts Theatre 
at Sydney University. Contact Graham 
Clarke m (02) 958-2709. 

:tub Moc meets the second Wednesday 
of each month in Lecture Theatre 5, 
Corslow Building, Sydney Uni at 
6.30 pm. Contact Brion Hinder m 
(02) 660-5530. 

ARCAD/GDS User Group meetings ore 
held in Sydney the first T uesdoy of 
every month. For information contact 
Kious Bartosch m (02) 958-2388. 

The Apricot-Victor Users' Group meets 
the lost Wednesday of every month at 
6. 15 pm at Prince Henry's Hospital, 
Melbourne. Contact Elizabeth Lyons m 
(03) 6 I I -2873. 

The C Language Users' and Enthusiasts' 
Society (CLUES) meets at Frenchs For­
est in Sydney on the first T uesdoy of 
the month. Contact Jim Sharples m 
(02) 958-4705. 

The Australasian Lotus Users' Group 
meets on the first T uesdoy of each 
month at 5.45 pm. Contact Barry Ro­
berts m (03) 267-4844. 

The NSW branch of the Office Automa­
tion Association meets the last Wednes­
day of each month at the Commercial 
T revellers Club in Sydney from 6 pm-8 
pm. Contact Pat Reid m (02) 371-
5132. 

Western Australia Unix Systems Group 
meets on the third Wednesday of each 
month. Contact Som Pascoe m (09) 
470-3077. 

Special Interest Groups of PC users: 
CONSIG meets on the first Wednesday 
of each month in Sydney; m (02) 290-

2655. The DTP Graphics SIG (Desk­
top) meets on the second Tuesday of 
the month in Sydney; m Mork Rich­
ards (02) 929-5855. PCWEST meets 
on the first Monday of the month in 
Sydney; ft Bill McEwen (02) 627-2488. 
ACS Expert Systems SIG meets third 
Monday of each month in Melbourne; 
ft Tony Dovidzik m (03) 873-1664. 

The NEC Users' Group of NSW meets at 
St Leonords, Sydney, on the second 
T uesdoy of each month. Contact Ian 
Cowell ft (02) 489- I I 56. 

The CAT-dBase Users Group meets every 
third Tuesday of the month at 6.30 pm 
at Expert Technology Training, I 85 
Elizabeth Street, Sydney. Contact Hans 
Schneider ft (02) 309-296 l . 

NOVEMBER 
15-18: Al'88, the Australian Joint Artifi­
cial Intelligence Conference, will be held 
in Adelaide. Contact ft (08) 228-5586. 

29-Dec 1: SST-88, the second Australian 
International Conference on Speech Sci­
ence and Technology, will be held at 
Macquarie University in Sydney. Con­
tact m (02) 805-8784. 

30-Dec 2: U-CUBED, the United Unisys 
Users, will hold their spring conference 
in Melbourne at the Regent Hotel. 
Contact Kevin Pilkington m (03) 628-
2642. 

DECEMBER 
4-7: The annual conference of Austra­

lian Society for Computers in Learning in 
T ertiory Education will be held at Can­
berra CAE. Contact Koy Fielden m 
(02) 52-24 I 0. 

13-18: Beyond 2000 Spectrum Exhibition. 
Darling Harbour, Sydney. Information 
from Spectrum Exhibitions ft (02) 28 I -
2555. 

FEBRUARY 
4-17: Beyond 2000 Spectrum Exhibition. 

Royal Exhibition Building, Melbourne. 
Information from Spectrum Exhibitions. 
(02) 28 I -2555. 

13-17: The World Conference on Engi­
neering Education for Advancing Tech­
nology will be held at the University of 
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Sydney. Contact the Conference Man­
ager, Institution of Engineers, I 1 Na­
tional Circuit, Barton, ACT 2600. 

20-25: Asia Telecom 89 in association 
with the ITU and Telecom Singapore 
m +65 730 3935 

MARCH 
14-17 biannual: PC89 The 12th Austra­
lian Personal Computer Show at Darling 
Harbour, Sydney. Contact m (03) 267-
4500. 

14-17 annual: Elenex Australia The Aus­
tralian International Electrical & Elec­
tronic Industries Exhibition at Darling 
Harbour Sydney on m (03) 267-4500. 

APRIL 
27 April: The Institution of Engineers, 

Australia, hos called for papers for a 
conference on New Business Applica­
tions of Information Technology, to be 
held in Melbourne. m (062) 70-6549. 

27-29 April: The Computer '89 computer 
show will be held at the Perth Enter­
tainment Centre. Contact Swan Exhibi­
tions m (09) 443-3400. 

MAY 
3-5: An international working confer­

ence called Shaping Organisations, 
Shaping Technology will be held at Ter­
rigol, near Sydney. Papers must be re­
ceived for review by September 30. 
Contact Roger Clarke m (062) 49-
3666. 

10-12: There's been a call for papers for 
the Fourth Australian Software Engineer­
ing Conference, ASWEC 89, to be held 
in Canberra. m (062) 70-6549. 

JUNE 
6-9: PC89 The 13th Australian Personal 
Computer Show, Communications 89. 
The 5th Australian International Elec­
tronic Communictions and Information 
Technology Exhibition and Office 
Technology 89. The 4th Australian In­
ternational Office Technology Exhibi­
tion will be held at Royal Exhibition 
Building Melbourne. Contact AES or m 
(03) 267-4500. 



YOUR JUNK IS IN THE MAIL 
Hadrers, smelly,,.,, 
...,, Pentagon prices 

Every now and then we allow the Dregs Hack 
to tidy the editor's desk and as usual our 
friendly creature retains little snippets for this 
column, slithers away and writes ... 

Once again into the breech! As usual, a 
vast amount of junk mail and press re­
leases hos crossed my master's desk, 
some in glossy covers, some on the 
back of a fag packet, much of it baring, 
a few interesting, and the occasional 
one to bring a smile to the lips, or at 
least a quizzical raising of the eyebrows. 
Herewith some random samples: 

Hackers 
The Brits, jolly tars to a man, are all set 
to make computer hacking (putting your 
sticky nose into someone else's data 
base) a crime. The reason: The British 
upper house, the House of lords, has 
been told that two hackers who ferreted 
around in Prince Phillip's Videotex file 
were not breaking any law. 

The outraged Lords have decided to 
follow Canada, the US and France and 
make it illegal. Why they were so furious 
is difficult to say. Perhaps they, too, 
were busting with curiosity to find out 
what the good Duke sends and receives 
electronically. Probably just junk mail, 
like the rest of us. 

Anyway, penalties have not yet been 
decided, but if you fiddle with the mon­
archy, expect to be hung drawn and 
quartered. The Lords understand how to 
deal with these people. 

Red Storm 

bestseller, Red Storm Rising. 1 haven't 
read it, but apparently a lot of valiant 
Yanks beat off the foul fiends of the evil 
empire, (reeking, I'm glad to say, of 
Australian fish). 

According to the blurb, you are in 
charge of a submarine, and can choose 
various way of slaughtering· lots of peo­
ple. You have missiles and bombs and 
even programmable torpedos at your 
disposal. It's loads of fun. 

Only in America 
Readers who keep an eye on the world 
will l<.now that the US Pentagon keeps 
the US electronics industry alive by 
what are quaintly known as "defence" 
purchases. Mostly, the Pentagon pays 
outrageous prices for some piece of old 
rubbish, which can then be used by the 
company for more productive invest-

Do you know this creature? 

BUFFOONERY 

ment. (Like an executive flat on the 
Gold Coast). 

Lest readers think that we might be 
gilding the lily here, just a bit, consider 
that the Pentagon once paid US$1 Ok to 
fit ashtrays to a Boeing 707, (that's 
US$10,000 per ashtray) or that another 
sub-contractor was able to charge a 
similiar amount for step ladders. 

Now, however, it appears that US in­
dustry is taking this process one step 
further, and supplying goods before the 
Pentagon hos even asked for them. Ac­
cording to a report in the New York 
Times, Unisys, the computer company, 
sent five of its computers to the Na­
tional Guard, and a few days later, sent 
the bill, for US$17.Sm. 

Apparently the computers are only 
worth $100k, even to the Pentagon, 
even if they hod asked for them, so the 
generals finally spat the dummy, and 
called in the lawyers. A messy little 
saga has unfolded before a spell bound 
congressional committee, which has 
heard that the computers might hove 
been port of a US$522m deol .but then 
again, might not hove been (and you 
wondered how they could afford that 
big office in North Sydney). At last re­
port, Unisys has token back its comput­
ers, but the Pentagon has agreed to buy 
new ones if the company would care to 
supply them. 

And you wonder why Australian com-
panies can't compete? -El:i 

You've read the book-now get the pro­
gramme. Wev'e all heard of books 
being turned into movies, operas into 
books, stage plays into movies and· so 
on, but now it appears the world is 
ready to include computer programmes 
in the merry go round. 

Micropro, the US software house, hos 
created an adventure game for the 
Commodore based on the Tom Clancy 

At the recent opening of the Culgoora radiotelescope, our ETI photographer was 
confronted by this image resembling a homo sapiens. Was it die Dregs Haclc dressed 
up for the occasion, someone posing for an underarm commercial or perhaps a mad 
salesman stopping visitors in their tracks (clicks) in an effort to flog his product? 
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