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The world's finest analyzers to 4GHz 
Our new 2383 "no compromise" 
Spectrum Analyzer reveals 
signals that others would miss: 
a super-fine 3Hz resolution 
bandwidth resolves troublesome 
effects such as hum sidebands 
. . . and an overall accuracy of ± 
1.5 dB improves your 
measurement certainty. 

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

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

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

Vic: {03) 813 2977 
S.A.: {08) 272 3100 
W.A.: {09) 382 1144 
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IBM PCJXT/AT BOARDS 
8087 8087-2 (8MHz) Co-proc. 195.00 
ES1004A Floppy Disc Card, 4 ports 65.00 
ES1005 Multi 110 card 175.00 
ES1009 Parallel Printer Card 44.00 
ES1010 Serial RS-232C card 55.00 
ES1010B Serial RS232C card, 2 ports 79.00 
ES1014 110 Plus II Card 136.00 
ES1015 Universal RAM Card, 640K RAM 550.00 
ES1015A Universal RAM Card, 512K RAM 525.00 
ES10232A Colour GraphidPrinter Card 155.00 
ES1600E 10MHz XT Motherboard OK• 299.00 
ES1611 Serial/Parallel - Keystate 137.00 
ES1623 Turbo Colour Graphics Card 165.00 
ES1629C PEGA w/Hurcules Mode 299.00 
ES1633 Turbo Mono Graphics Card 165.00 
ES1638 Facsimile Card 1249.00 
ES2000XT 2MB EMS memcxy board. OK RAW 249.00 
ES2210 Serial/Parallel - AGC 137.00 
ES2210A Serial/Parallel - W'fSE 137.00 
ES256K12 256K RAM Chip, 120nS 23.00 
ES256K15 256K RAM Chip, 150nS 19.90 
ES350 Turbo/Mono Printer Card 175.00 
ES488 IEEE 488 Interface Card 465.00 
ES6210 Hard Disk Controller Card-XT 199.00 
ES650 Colour Graphics/Mono card 195.DO 
ESCABLE2M Cable, IBM Printer, 2M 12.00 
ESCABLE3M Cable, IBM Printer, 3M 15.00 
ESCASEXT Case - XT, hinged 95.00 
ESCO NV AD/DA Converter, 1 channel 215.00 
ESCONV2 AD/DA dual channel card 599.00 
ESE PROM EPROM writer card 195.00 
ESEXTRACHIP 2nd for R5232 board 25.DO 
ESKEYBOARD Keyboard, 84 keys XT/AT 125.DO 
ESKEYBOARDE Keyboard, 101 keys XT/AT 145.00 
ESP9150S 1SOW Switching PSU - XT 148.00 
ESP9180 180W Switching PSU - baby AT 170.DO 
ESP9180L 180W PSU, Baby AT, l Type 170.00 
ESSPEED286 80286 speed-up card 595.00 
ESV20 V20 Chip 29.00 
ESV30 10MHz V30 chip 49.00 
H452 Co-processor, 80287-6 450.00 
H452B Co-processor. 80287-8 663.00 

IBM AT BOARDS 
ES1220 1.2M/720K/360l</1.44M FKlppy card 145.00 
ES2000AT 2MB EMS Merno<y board, OK RAM• 249.00 
ES22DO FOO/HOO Controller card 493.00 
ES2230AT 1/0 Plus Card for PC/AT 245.00 
ES2230ATB Multi 1/0, 4s, 1 P. 1 G 399.00 
ES2350 3.5MB Multifunc. card, OK RAM• 495.DO 
ES2401A 10MHz Baby AT Motherb'd, oK· 795.00 
ES2403 DTC 5280 FDDIHDD Controller 295.DO 
ESCASEAT Case AT - hinged 155.00 
ESCASEBABYAT Case - Baby AT style 135.00 
ESP92DO 220W Switching PSU - AT 220.00 

PRINTERS 
P22DO NEC P2200 l'!inter 695.00 
P22CSF Cut sheet feeder 155.00 
RP22 Ribbon, P2200 16.00 

PERIPHERALS 
ESDRIVE1200 NEC 1.2MB Disc drive 285.00 
ESDRIVE360 360K drive, Japanese Mfg. 245.00 
ESDRIV35 3.5" flow! drive, 720K 255.00 
ESHARD10 NEC 10MHz hard disc 395.00 
ESHARD20 NEC 20MHz hard disc 549.00 
ESHARD40 NEC 40MB hard disc 995.00 
ESM5400 14' EGA Colour monitor 845.00 
ESMICROCASE 5.25' case for 3.5' drive 30.00 
ESMONITORAMB Mon~or. m amber 210.00 
ESMONITORGRN Monitor, m green 199.00 
MULTISYNC2 NEC Mult1sync II monitor 1249.00 

CONSUMABLES 
MD1 Diskette, SS SD - (Apple) 25.00 
MD2D Diskette, DS DD- (IBM) 25.00 
MD2F Diskette, DS QD - (NEC) 35.00 
MD2HD Diskette, D5 QD - (1.2MB) 49.00 

CAD PRODUCTS 
CCSDESlGN CCS Designer & DEXXA Mouse 299.00 
CCSSYMBOL Symbol libraries 79.00 
LOGI logi Paint ShON 75.00 
DR-2A Designer DR-2A Mouse 99.00 

• OK RAM MEANS 2ERO RAM FITTED 

P.O. Box 426 Gladesville 2111 
Phone (02) 427 4422 

We accept: Bankcard, Mastercard and 
Visa. Mail orders our speciality. All 

prices indude sales tax. 

EPROM Programmer 
Card 

This superb EPROM burner comes with a , 
high quality ZIF socket and cabling, with 
facility to add 3 more sockets if necessary. 
Facilities include the ability to read, write, 
copy, compare and erase the contents of 
EPROMs. It can also verify data and even 
combine the data in two smaller EPROMs 
into a larger one. 
Compatible EPROMS include: 2716, 2732, 
2764, 27128, 27256, 27512, 2804, 2816, 
2864, 58064. It comes complete with 
software and user manual. 

READER INFO No. 45 cAT ESEPROM $195 

1.2M/360K/720K/1.44M 
Floppy Controller 

The perfect answer tor backing up 
hard disks, archiving etc. 
• Supports 1.2M, 720K, 1.44M and 
360K 5114'' and 31/2'' drives 
•Fully PC/XT, PC/AT compatible 
• For suitable drive see below 

READER INFO No. 46 CAT Es1220 $145 

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

• Flicker free scrolling 

$299.00 
CAT ES1629C 

READER INFO No. 47--~----

Disk Drives 
40 'lt'ack - Japanese manufacture. 
Very fast track-to-track. 360K DSDD. 
Lowest price in Australia 

CAT. ESDRIVE360 $245 

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

CAT ESHARD20 $549 
Complete with controller 
READER INFO No. 48 cAT.E

56210 $&99 

Floppy Disk Controller 

• Controls up to 4 DS/DD 360K drives 
READER INFO No. 49 CAT. Es1004A $65 

Ours is an 
open and 
shut case 

Build a PC or AT with one of our sturdy, all 
steel cases. 

XT Style Case with Hinged Lid $95.00 
CAT ESCASEXT 

AT Case - compact size $135.00 
cAT EscAsEBABYAT READER INFO No. 50 

AD-DA Conversion Cards 
Interface your PC to the real world!! 

Single channel ADDA 
• 12 bit precision 
• Input/Output voltage 0-9V (adjustable) 
• Unipolar or bipolar 
• Settling time 500nS 
• Nonlinearity 0.2% 
• Conversion time 60uS 

CAT ESCONV $215.00 
READER INFO No. 51 

Dual Channel High-Res card 
• 14 bit resolution 
• 16 input channels 
• Unipolar or bipolar input and output 
levels 
• Conversion time less than 42uS 

CAT ESCONV2 $599.00 
READER INFO No. 52 

1.2M NEC. Super high density. Superb 
construction and reliability. Works with 
1.2MB floppy controller. 

READER INFO No. 53 



SPECIAL OFFER 
At Last! A High 
Quality Mouse you 
can afford! 
Electronic Solutions have tracked down a 
very high performance, industry standard 
mouse. At $99, it costs around one third 
the price of lower performance rodents. 
The mouse is a convenient serial type and 
comes with software to test, set up and 
operate. 
A major improvement over other mice 
with the Electronic Solutions mouse is 
higher resolution and higher tracking 
speed - up to 600mm/sec. 

Give your computer a 
new motherboard 

The best and most cost affective way of 
upgrading your computer system is by 
replacing the motherboard on your PC 
with something faster. You'll get the latest 
technology without having to sell the 
computer you've got. Most of the value of 
your PC is in the hardware - the power 
supply, case, disk drives etc. 
All come with 640K RAM fitted. 

Motherboard Speed Price 
XT (10MHz no-wait state 
OK RAM)* x3 $299 
CAT E51600E 

ATTurbo (12MHz no 
wait-state OK RAM)* x13 $699 
CAT E52401A 

386 (16MHz no wait-state 
2MB RAM) CAT ES80386 x24 $3500 
386 (20MHz no wait-state 
2MB RAM) CAT ES8038620 x32 $3995 
READER INFO No. 55 

Parallel Printer Card 
• Standard TTL level • Centronics printer 
port, full IBM, EPSON compatible 
READER INFO No. 56 CAT Es1009 $44 
*OK RAM MEANS NO RAM CHIPS FITTED 

Features which set it above other 
mice include: 
• Extra high resolution: 290 DPI and up 
• Selectable baud rate: 1200, 2400, 

4800,9600 
• Optimum mechanism: Ball on centre 
• Super tracking speed: 600mm/sec and 

up. 
The ES Mouse is compatible with 
application software supporting 
Microsoft and Mouse Systems mice. This 
includes AutoCAD, ClickArt, Desqview, 
Dr. Halo, GEM, Microsoft Windows, 

Power for 
those upgrades 
If you start adding to your PC, you should 
consider upgrading your power supply. We 
have a complete range, for both XT and AT 
models, suitable for both standard size and 
"baby AT" cases. All include interference 
suppression and connectors. Our prices are 
around half that of the opposition. Buy 
from Electronic solutions and save!! 

150\N, suit XT cAT ESP-91so 

180\N, suit XT, CAT ESP-9180 

180\N, suit AT, baby AT case 
CAT ESM180L 

220W, suit AT, full size 
AT case cAT Esr220 

$148.00 
$170.00 

$170.00 

$220.00 
READER INFO No. 57 ------

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

READER INFO No. 58 

Microsoft Word, Norton Utilities, 
PageMaker, PC Paintbrush, Personal 
Editor, Smartwork, TopView, Ventura 
Publisher and many thousands more. 
The mouse includes its own pocket and 
pad. Introductory price is only 

$99.00inc.tax 
9 pin to 25 pin adaptor, suit AT computers 
only $10.00 READER INFO No. 54 

110 Master - the ultimate 
communications board 
A complete set of fully configurable ports 
for you IBM PC XT/AT. 
• 4 serial ports - full configurable 
• 1 parallel port $399 
• 1 qames port CAT ES2230ATB 

Complete with all connectors. 

P.O. Box 426 Gladesville 2111 
Phone (02) 427 4422 

We accept: Bankcard, Mastercard and 
Visa. Mail orders our speciality. All 

prices include sales tax. 
Note: Products may vary in 
appearance from those pictured. In all 
cases they will perform to the same, or 
better standard. 

• All products carry a 14 day money 
back guarantee 

• All products carry a full 3 months 
warranty 

• All cards come with full documentation 
• Ring for quantity discounts and tax 

free prices. 
• Freight $7.50forfirstitem, then $2.50 

for each extra item. 
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Australian and American experts 
agree on what it is, although their 
estimates of how much it costs 
you in downtime varies. Americans 
believe it accounts for more than 
30% of all computer failures. 
Yet some Australians say their 
practical experience leads them to 
believe 70% would be a far more 
accurate figure. 

Surprisingly enough, the greatest 
threat to your computer is the 
very power it runs on. 

The way to control the power 
to your computer and avoid these 
costly breakdowns is with Clean 
Line Systems. Their power con
ditioners, uninterruptible power 
supplies and other products 
and services can eliminate all 
disruptive power line disturbances. 
They provide stable, clean elec
trical energy. They can combat 
the damaging effects of lightning 
and even have inbuilt safety 
systems to ensure the power to 
your computer is never cut off 
unexpectedly. 

Clean Line Systems is a wholly 
Australian-owned company that 
designs and manufactures its 
own equipment. They are the 
people more computer companies 
choose to protect their corporate 
computers. 

All Clean Line Systems equip
ment conform with the most 
stringent specifications here in 
Australia, America and Europe. 
It is so advanced that it is half the 
physical size and weight of most 
comparable competitive systems. 
And it outperforms them tooi 

Clean Line Systems equipment 
is not noisy, it runs cool and 
does not emit any damaging 
magnetic fields. Best of all, it can 
grow with your computer needs. 
Plus, if you ever need it, full 
service back-up is available 24 
hours a day, seven days a week. 

Clean Line Systems can eiimin
ate the greatest threat to your 
computer today. You can purchase, 
lease or rent 1mmed1ately. 

Call us on the number below, 
or else take your chances with the 
power threat 

CLEMUf\E 
S~STEMS 

Head Office 33 Maddox Street. 
Alexandria NSW 2015 
Sydney 698 2277 · Melbourne 51 9167 
Brisbane 394 8272 ·Adelaide 332 1333 



Times are achangin' 

Welcome to the new ETI. A brief skim through these 
pages will show you we have changed our image 
considerably with this issue, to bring you a brighter, 

bigger, better magazine. 
We will use our new larger format to increase the cover

age we currently give to all aspects of technology. We will 
retain what was good about the old, and give you some
thing new. 

Financial, business, educational and political analyses will 
be regular grist for our new mill, as will coverage of a much 
wider range of technical developments than has been possi
ble in the past. Regular columns from Canberra, and analy
ses of overseas events will supply a particular slant to the 
news you won't get anywhere else. Articles this month on 
the implications of new government plans for R and D ex
penditure, and comment on the proposed education fund
ing changes are a case in point. 

At the same time, we want to cover all facets of the 
creation and application of technology. These are exciting 
times for our industry. For the first time, Australians are 
taking seriously their own ability to make an impact in tech
nology, and more than any other magazine in the country, 
we want to reflect that. 

A number of new writers will help to increase the amount 
of information we provide. All have extensive track records 
as industry observers, and as we get them organised over 
the next few months, their contributions will enrich the 
magazine. Peter Brewer's article on under-the-bonnet devel
opments is a case in point, but look out for regular columns 
on defence, marine and aviation technology. Nor will we 
shy away from some of the more esoteric, but equally de
lightful discoveries now being made in diverse fields by 
scientists. Are you worried by global warming, the energy 
crisis, radiation? ETI will tell you whether you should be. 

We will continue our extensive coverage of data transfer, 
communications and shortwave events, and of course, con
tinue to bring you do-it-yourself design ideas, both large 
and small. Some of the most exciting things to happen to 
the magazine will be in this area, where we are being really 
creative in the way we bring you projects. As a result, ex
pect some real leading-edge stuff hovering on the horizon 
for you. The 12 MHz AT you will find described here is 
only the beginning. 

However, it's worth bearing in mind that this section of 
the magazine is as good as you let it be. If you have design 
ideas, get in touch. We're eager to hear your thoughts on 
our changes, so please drop us a line. 

Our aim is to keep you informed on all facets of electron
ics, the technology it spawns, and the miraculous way it is 
transforming life. 

ETI SEPTE~BER '88 
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Poor man's 
mobile 
telephone 

The UK is planning to intro
duce a variation on the cellular 
mobile telephone system to 
provide mobile communica
tions in metropolitan centres 
at relatively low cost. 

The systems, known as 
Phonepoint, uses base stations 
connected into the telecom
munications network. These 
communicate with handheld 
portable units over a range of 
several hundred metres. The 

:: handheld units are not able to 
receive calls. They will operate 
in conjunction with pocket 
pagers. A subscriber would re
ceive a message on a pager, 

:: and then have to get within 
range of a base station to re
turn the call. 

MAP/TOP savings claimed 
Case studies carried out in the 
US on factory systems built 
around the Manufacturers Au
tomatior:i Protocol!T echnical 
Office Protocol (MAP/TOP) 
show that very large savings in 
project development time and 
costs are made possible by 
adopting communications net
works built around these inter
nationals standards. 

Financial analysts at Boeing 
Computer Services predicted 
that the time required to de
velop applications in technical 
and office network sysems 
could be reduced by up to 
three years through the use of 
TOP 3.0, due for release later 
this year. They also predicted 
staff requirements for network 
design, implementation and in
tegration would fall by 30 per 
cent, and hardware and soft
ware cost by 20 per cent. 

Similar time savings are ex
pected at General Motors Pon
tiac Canada plant which re
eently implemented a factory 
automation network based on 
MAP. The time from concep
tion to implementation to proj
ects is expected to halve from 
two years to one. 

The Tennessee plant of 
Alcoa has installed a MAP 
based automated materials 
handling facility which uses 
PC-AT s as the human/ma
chine interface. It estimated 
the cost of this network to be 
half that of other options, 
mostly because of savings in 
hardware and software devel
opment. 

These findings are published 
in a recent report from the US 
MAP/TOP Users Group, enti
tled MAP/TOP a Business 
view. 

ETI SEPTEMBER '88 
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Phonepoint is one of several 
which Telecom is examining to 
meet future mobile communi
cations needs. The system is 
seen as a way of reducing the 
number of payphones needed 
in public places, with all the at
tendant costs of theft and van
dalism public phones entail. 

They will not however re
place Telecom's present cellu
lar mobile phone service, Mo
bilenet, now so popular with 
busy executives. On present 
growth rates, Mobilenet will 
reach capacity in major capital 
cities by the mid 1990s unless 
the Department of Transport 
and Communications is willing 
to allocate additional spec
trum space in the 900 mega
hertz band to mobile tele
phones. One of the fastest 
growth markets for mobile 
telephone is London where 
traffic is expected to increase 
fivefold by the mid 1990s. 

Apart from these results, the 
report says that information 
on MAP/TOP savings is still 
scarce. "Many of the most 
successful implementors are 
reluctant tci share details be
cause of the competitive bene
fits of their network". The re
port, however, warns that 
MAP/TOP is not a 'quick fix'. 

A long. term commitment to 
strategy, will also be required. 
The report warns that there 
may be some initial increase in 
project costs associated with a 
MAP strategy. 

The 27 page report is avail
able free by writing to: MAP/
TOP Users Group, One SME 
Drive, PO Box 930, Dearborn, 
Ml 48121, Attention MAP/
TOP: A Business Overview. 



Diagram af MOS-1 

First Signals From MOS-1 
The Minister for Science, Customs and Small Business, the 
Hon. Barry Jones, has announced that the first earth-observa
tion images of Australia from the Japanese Marine Observa
tion Satellite (MOS- l) have been successfully received, in an 
experiment co-ordinated by the CSIRO Office of Space Science 
and Applications (COSSA). 

"The Australian MOS- l project began with an agreement, 
signed only in June 1987, between CSIRO, NASDA and the 
Science and Technology Agency of Japan to receive experi
mental quantities of MOS- l data", Mr Jones said. "Since that 
time CSIRO scientists and Australian industry have been 
working together to enable completion of the necessary design 
and engineering details to allow test reception by the target 
date of late April. I am pleased to say that this target was 
achieved." 

"I am delighted that this complex project has been com
pleted so quickly, on time, and within budget. It shows what 
can really be achieved when Australian laboratories, industry 
and academic institutions co-operate in a professionally man
aged project. I can see", he said, "that in this area the sleep
ers ore really waking." 

The MOS- l project has involved a number of Australian 
companies which were contracted to provide hardware and 
software for the satellite system. Companies involved in the 
project include Hawker de Havilland, which won the tender for 
industrial project management, T echsearch (South Australian 
Institute of Technology) MITEC and Baber Enterprises. The 
project was funded by COSSA and the Australian Space 
office. 

Advanced ASIC 
AW A MicroElectronics 
(AWAM), the new joint ven
ture company set up to de
sign and manufacture state
of-the-art Application Specific 
Integrated Circuits (ASICs) in 
Australia, has been con
tracted by the Overseas Tele
communications Commission 
(OTC) to develop a new sig
nal processing chip for use 
with its international com
munications systems. 

The project is being carried 
out by A WAM in conjunction 
with the Laboratory for Com
munications Science and En
gineering of Sydney Univer
sity (CS&E), which has been 
working on the design of the 
specialised signal processor 
for the past two years and 
has now proposed a new ar
chitecture to OTC. The com
plex device will process tele
communications signals re
ceived from international 
transmissions, reducing the 
effects of interference or 
noise picked up during trans
mission. 

A WA MicroElectronics will 
develop a single chip imple
mentation of the signal pro
cessor which will comprise 
approximately l 00,000 tran
sistors, by far the largest inte
grated circuit to be designed 
and manufactured in Austra
lia. The chip will be produced 
at its new facility at Home
bush in West Sydney. AWAM 
will be responsible for chip 
level simulation, fault cover
age, layout and manufacture 
of prototypes. It will also act 
as project manager and will 
subcontract certain tasks to 
CS&E, such as the generation 
and development of a suit
able algorithm. 

Mr Geoff Brann, Research 
and Development Program 
Manager for OTC said that 
the company had contracted 
A WA MicroElectronics be
cause of its cost competitive
ness, its tie-up with Sydney 
University and the design and 
production facilities the com
pany offerd at its new plant. 

Australia Again Exporting 
Space Hardware 

An Australian-built electron
ics unit for the European 
Space Agency's ERS- l satel
lite will soon become the first 
major piece of space hard
ware to leave Australia in 21 
years. 

The last was the WRESA T 
satellite, launched from 
Woomera in 1967. 

A digital electronics unit, 
built by British Aerospace 
Australia (BAeA) at Salis
bury, South Australia, was of
ficially handed over by BAeA 
to the Executive Director of 
the Australian Space Office, 
Dr Bruce Middleton. 

The unit is a critical com-

ponent of an instrument 
known as the Along Track 
Scanning Radiometer (A TSR) 
which will fly on ESA's Earth 
Resources Satellite ERS-1 in 
early 1990. It will play a key 
role in on-board data pro
cessing and control of the 
A TSR and a French supplied 
microwave sounder. 

The Australian Govern
ment, through the Australian 
Space Office, has paid for the 
$830,000 unit. 

Australia is negotiating for 
access to data from ERS- l 
through the Australian Centre 
for Remote Sensing earth sta
tion in Alice Springs. 
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The 386 Tower PC is a high performance 
system that's IBM*AT" compatible. 
However, the 386 Tower PC gives you 
2-5 times the performance. 
FEATURES: 
• Intel 80386-20MHz microprocessor 
• Switchable 8/16/20 MHz. 8/16/25 MHz, 

O wait state. 
• 2 M/Byte fitted. Total memory 

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

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 

• Four 16-bit 1/0 slot. Three 8-bit 110 slot, 
and one 32-bit memory slot. 

• 8042 keyboard controller interface for 
'AT* compatible keyboard 

• Seven direct memory access (OMA) 
channels 

•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-~~-~-a_r~························ $5,995 

XT*TURBOMOTHERBOARD 
•8MHz 
• 8088 Processor 
• Expandable to 640K on board. 
• Provisions for up to 6 x 2732 EPROMs 

on board 
• Keyboard connector 
• 8 Expansion slots 

X 18030 (excl. RAM) ..... $169 
X 18031 (incl. 640K RAM) $699 

10 MHz XT* TURBO 
MOTHERBOARD 

Increase the performance of your sluggish 
XT* approximately four times with this 
super fast motherboard. 
• 8088-2 running at 1 O MHz. no wait state 
•Turbo/Normal selectable 
•640Kfitted 
• 8 Expansion slots 
• 4 Channel DMA 
• Keyboard port 

Excluding RAM . $199 
Including RAM) . $749 
BABYAT*MOTHERBOARD 

!WITHOUT MEMORY) 
• 6/10 MHz system clock with sero wait 

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

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

X 18200 (excl. RAM) .......... $689 
X18201 (incl.640KRAM)$1,299 

• 6/1 O 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. 

• 80286-1 O 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 $2,489 
X 181 03 1 M/Byte RAM $3,495 
X 181 05 2 MiByte RAM $4,495 

MULTI 1/0& 
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 

768K MULTIFUNCTION 
1/0CARD 

I Includes cable but not 41256 RAM) 
•Serial port 
• Parallel port 
•Gamesport 
•Clock/Calendar with battery back-up 
• provision for second serial port 

Cat. X18050 ...... $194 

MULTI SERIAL CARD 
• 4 RS232C asynchronous communication 

serial ports. One fitted 3 optional. 
• NS16450 Asynchronous communication 

elements (ACE) 
• COM1/COM/2 COMPATIBLE 
• DTE/DCE Selectable 
•Drive support for pc•tAT'. XENIX• 
• Interactive installation procedure 

available. 

X18154 ............. $139 
9!!f!lll!!ll!'111! 

16 BIT FLOPPY DISK DRIVE 
CONTROLLER CARD 

These cards will control up to 2 or 4 C1ouo1e 
sided 360K IBM• compatible disk drives. 

X18005 (2 Drives) ... $52 
X18006 (4 Drives) ... $55 

1 ·Z M/BYTE/360K 
FLOPPYCONTROWRCARD 
The ideal solution for backing up hard disk, 
archiving etc. Suitable for 1 ·2 M/Byte and 
360K drives. XT* and Ar compatible 

Cat. X18008 ...... $124 

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

Cat. X 18003 .. .... .. S1 39 

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. 

X18070 ............. $195 

COLOUR GRAPHICS 
& PRINTER CARD 

This combination card features printer 
and monitor interface. It has 1 parallel 
printer port. RGB CTTC 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 loalures a parallel interface for 
Cenlrrnucs printers. Included is printer 
data prn I. pr 111101 control port. and printer 
sllllus pm t. 

Cat. X18017 

DTC HARD DISK 
CONTROLLER CARDS 

X18060(XT) $190 
X18140 (AT) ..... $290 

RSZ3Z & 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. X 18028 . . . . . . . . $89 

RSZ3ZISERIALJCARD 
(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. X 18024 .. .. .. .. $55 

GAMES 1/0 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 

#ii' I I I 
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51ZK RAM CARD 

(SHORT SLOTJ 
• 512K memory installed 
• User selectable from 64K to 512K 
• DIP switches to start address 

X18013 Without RAM ..... $99 
X18014 With RAM ······ $459 

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

X18052 (Excluding RAM) ..... $194 



PRICE, RANGE AND SERVICE! 

FUJITSU 51/•" 

1 •2 M/BYTE DISK DRIVE 
Quality at an affordable price! 
51/4" Double sided, double density. 
1 ·2 M/Byte unformatted, 720K formatted. 
IBM• Al" compatible. 

C11906 . . ONLY $249 

FUJITSU 31/2" DISK DRIVE 
Affordable quality. Double sided, double 
density drive. 1 M/Byte unformmatted, 
640K formatte.;t, Access time 3 m/sec. 

C11905 .. ONLY $255 

MITSUBISHI 4851 
DISK DRIVE 

Slimline, SOOK unformatted, 360K 
formatted, Double sided, double density 

C11901 .. ONLY$229 

1 SOW SWITCH MODE 
POWER SUPPLY FOR 

IBM* PC*txr &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 

180W SWITCH MODE 
POWER SUPPLY FOR 

BABY AT* COMPATIBLES 
Cat. X11098 ...... $189 

148 PAGE 
CATALOGUE 
FREE WITH 

EACH ORDER! 

[1w-i1! 
"IBM* XT* TYPE" KEYBOARD 
• 100% IBM· pc·. xT· compatible, 
• 84 keys, including function keys, and a 

numeric keypad 
• low profile keyboard design, 
• proper placement of shift keys with large 

key tops to suit professional typists 
• 3 step height/angle adjustment. 
• Curl lead plugs straight into IBM· PC/XT 
• Status displays, Power, Cap Lock and 

Numeric Lock 
Just llke the "real McCoy" only at a 
fraction of the price! Why pay more? 

Cat. X 12020 .. .. . .. . $89 

IBM* COMPATIBLE 
EXTENDED KEYBOARD 

(101 KEYSJ 
These new Keyboards are tioth xr and 

Ar 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 

IBM* XT* 
COMPATIBLE 
COMPUTERS 
FROM $875 

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 

* S875 COMPATIBLE 
COMPUTER 

256K RAM Single Drive, Graphics and 
Disk Controller Card. .. ................. $875 

256K RAM COMPATIBLE 
COMPUTER 

2 x 360K Disk Drives, Multifunction Card, 
Colour Graphics, Disk Controller, 1 Parallel 
Port. (Includes Timer Disk) ....... $1,045 

640K RAM TURBO 
COMPATIBLE COMPUTER 

2 x 360K Disk Drives, Multifunction Card, 
Colour Graphics, Disk Controller, 1 Serial, 
Parallel Port. (Includes Timer Disk). $1, 175 

WITH 20 MIBYTE HARD DISK: 
& single 360K Floppy Disk Drive .. $1,775 
& dual 360K Floppy Disk Drives ... $1,975 

WITH 40 M/BYTE HARD DISK: 
& single 360K Floppy Disk Drive. 
& dual 360K Floppy Disk Drives .. 

:Bili;Allma»lijjj 
BABY AT* 

COMPATIBLE 
COMPUTER! 
FROM $2,295 

•Final assembling and testing in Australia! 
• 1 M/Byte Main Board 
• Switchable 8/1 0/12 MHz 
• 1 .2 M/Byte Floppy Disk Drive 
•80286CPU 
• Colour Graphics Display Card 
•8Slots 
• 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 ... $2,295 

STANDARD BABY AT* 640K RAM, 
hard disk drive .... 
WITH 20 M/BYTE HARD DISK . $3,295 
WITH 40 M/BYTE HARD DISK . $3, 795 

20 M/BYTE HARD DISK 
Tandon, including DTC controller card, 
12 month warranty. IBM• compatible. 

X20010 .. ONLY $549 

50 M/BYTE HARD DISK 
Miniscribe, 12 month warranty. IBM• 
compatible. 42 M/Byte formatted. 

EXCLUDING CONTROLLER . $649 

80 M/BYTE HARD DISK 
Seagate, 12 month warranty. IBM• 
compatible. 

EXCLUDING CONTROLLER $2,490 
VERBATIM 

HARD DISK CARD 
Available 20 or 30 M/Byte! IBM• 
compatible, plugs straight in to your 
computers bus connectors! 

X20020 20 M/Byte $695 
X20030 30 M/Byte $895 

IBM* XT* COMPATIBLE CASE 
AT* STYLING 

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

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

"IBM AT* TYPE" 
COMPUTER CASING 

Features security key switch, 8 slots, and 
mounting accessories etc. 
Size: 534(W) x 163(H) x 426(D) 

Cat. X11092 ...... $139 

BABY AT* STYLE 
COMPUTER CASING 

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

Cat. X11093 ...... $189 
. ....-.. 
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RODIRVING 
ELECTRONICS 

MELBOURNE: 48 A'Beckett St. 
Phone (031 663 6151 

NORTHCOTE: 425 High St. 
Phone (031489 8866 

CLAYTON: 56 Renver Rd. 
Phone (031543 7877 

MAIL ORDER & CORRESPONDENCE: 
P.O. Box 620,CLAYTON 3168 
Mail Order Hotline: 008 33 5757 
(Toll lree, strictly orders only) 
Inquiries: f03J 543 7877 
Telex:M 151938 
Fax: (031 543 2648 

MAIL ORDER HOTLINE 
008335757 

(TOLLFREEJ 
(STRICTLY ORDERS ONLY) 

LOCAL ORDERS 
&INQUIRIES 
(03J 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 ................................... $7.50 
The above postage rates are for basic 

r.ostage only. Road Freight, buli':l.:.::: 
raglle Items wlll be charged atd 

rates. 
Errors and omissions excepted. 
Prices and specifications subject to change. 
IBM', PC", xr·.- AT•. are r!'grstered trademarks or ln~nAtlonal 
Business MachlnE'S •Apple 1s a regrs~red tradfomark 
"Denotes reg1s1ere<1 cradmarks ofr~ir r~t1ve ~rs 

~!111111 ~ll!l!!!ll!!~l!IMll!!!l!ll!l!l~'-Wl!!llll!R!~~!P.!t! !!l!!l!'-!l!!!P.l!IMP.!11111!.il!!I!! 



One standard. 
Zero defects. 

From IC people 
committed to quallty. 

Some IC companies talk about defect 
standards of 500 ppm as if they were proud of 

them. At Philips, we have a different philosophy: 
one defect is one too many. So zero defects is the 

the standard we've set for our !Cs. And the warranty 
for that standard goes like this: when you receive !Cs 

from Philips, if you find a single defect in that batch, we'll 
take them all back for re-screening or replacement. The 
reason we can offer this warranty is that after 1000/o 

testing, we sample every batch. If we find a single defect, 
that batch isn't delivered. 

The Philips IC activity is absolutely committed to a 
standard of zero defects. We have been for some time, in 

fact. In 1980, we instituted a rigorous 14-point program aimed 
at preventing mistakes - rather than correcting them. Since • 

then, the program has evolved until it's now more than a 
program: it's a state of mind. 

By working with you and examining rejects, we'll 
carry zero defects beyond a standard to a reality. You'll 

find that same commitment to quality throughout Philips, 
whether we're designing a VLSI chip containing 

more than 100,000 transistors, or a simple gate. 
So while many IC companies are bragging 

about a standard of 500 defects per million, 
we at Philips are working our way 

towards zero. And when you put your trust 
in that kind of individual commitment, 
you can't lose. 

When you're offered zero, 
why settle 
for less? 

One standard. Odetects. 
Sydney (02) 4393322 Melbourne (03) 5423333 Adelalde (08) 2430155 Perth (09) 2774199 Brisbane (07) 440191 

Electronic 
Components 
and Materials 

the UN 428 

PHILIPS 



TV stations 
challenge 
tribunal 
The commercial television in
dustry has placed further re
strictions on violent, threaten
ing and suggestive material in 
program promotions shown in 
early evening. 

Announcing a new industry 
code which took effect in 
June, the Federal Director of 
the Federation of Australian 
Commercial Television Sta
tions (FACTS), Mr David 
Morgan, said that the indus
try was responding to com
munity concern about promo
tions for adult programs 
shown earlier in the evening, 
when many younger children 
are watching. 

"These promotions already 

have to meet all the censor
ship requirements applying to 
early evening programs. How
ever, many parents obviously 
believe that the short ex
cerpts shown in promotions 
should be even more carefully 
regulated. We have come up 
with a set of rules that will do 
this most effectively - for 
example, by banning any use 
or threatened use of guns, 
other weapons or dangerous 
objects of any kind in promo
tions shown in early evening 
for parental guidance or 
adults only programs." 

Military Electro-Optics 
Current US military budget 
cutbacks, coupled with the 
relaxation of superpower ten
sions brought about by Glas
nost, point to some lean 
years ahead for US defence 
suppliers. The fast-moving 
electro-optic sector of the 
military market, however, will 
be somewhat cushioned from 
the effects of this downturn 
and will be in the vanguard of 
the next cyclical upturn in 
military spending. According 
to a new 233-page research 
report from International Re
source Development Inc., the 
military electro-optics market 
will rise to more than $8 bil-

lion in 1995, from the current 
level of $6.5 billion. Certain 
sub-sectors of the market will 
display much faster growth 
rates; major increases are ex
pected in spending on loser
protective goggles, visors and 
clothing, and on high-energy 
defensive and offensive 
losers. 

The I RD report notes that 
some critics of the "Star 
Wars" Strategic Defence Initi
ative (which is heavily based 
upon the use of various elec
tro-optic technologies) see 
SDI funding drying up soon. 
These SDI critics ore specu
lating that ofter the Reagan 
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"T!iere will also be greater 
restrictions during the paren
tal guidance period up to 
8.30 pm, and in any "G" 
classified programs that ex
tend beyond 8.30 pm. This 
means that during family 
movies like "The Sound of 
Music" only program promo
tions suited for early evening 
viewing can now be shown." 

Mr Morgan noted that the 
Australian Broadcasting 
Tribunal had planned to in
troduce restrictions on pro
gram promotions after a re
cent inquiry. These. had been 
delayed because television 
stations were contesting the 
legality of part of the T ribu
nal' s ruling in the Federal 
Court. The commercial televi
sion industry had decided to 
adopt its own restrictions 
while the Tribunal's plans 
were held up by the Court 
Action. 

administration ends, support 
for SDI will rapidly dwindle 
among every major group in 
the new President's adminis
tration. 

While the US politicians 
argue over Strategic Defence 
Initiative, the conventional 
weapon scene is being rapidly 
changed as new electro-optic 
technologies are implement
ed. From laser protective gog
gles for individual soldiers to 
heads-up displays for pilots, 
new technologies coming on 
line in the late 1980s and 
early 1990s will irrevocably 
change the way people ex
perience warfare. 

Sonics Contest 
Robert Yan der Vlies (left), 
Queensland State Manager for 
Amber Technology, 
congratulates Ranier Guth, 
band member of Strangelife -
the Brisbane rock band that 
won the top prize in the recent 
competition run by Sonics 
Magazine. Among Strangelife's 
$50,000 prize bonanza was a 
Soundtracs PC-Midi console 
donated by Amber Technology, 
the major sponsor of the 
competition. 



New European Satellite TV 
Standard 
The major representatives of 
Europe's consumer electron
ics industry hove unanimously 
agreed on the specification 
for the 'Eurocrypt' Scrambling 
and Conditional Access Sys
tem for satellite tronsmissions 
using the MAC packet family. 

The agreement was 
reached ofter many months 
of intensive negotiations be
tween two major industry as
sociations - the 'Anglo-Nor
dic' and 'Euromoc' groups -
and took into account the 
work done by the European 
Broadcasting Union - EBU. 

With the bocking of more 
than 75 per cent of European 
industry, 'Eurocrypt' is as
sured of success. It demon
strates clearly the TV indus
try's commitment to 1992 -
a single Scrambling and 
Conditional Access System 
for a single Europe. 

The final 'Eurocrypt' func
tional specification hos been 

issued with the release of the 
detailed technical specifica
tions following in a few 
months. Volume delivery of 
products to the market 
should then start from mid-
1989 onwards, on time for 
Pay TV services on the new 
medium and High-Power 
Satellites. 

All parties involved with 
satellite TV need a single 
scombling and conditional ac
cess system to ensure accept
able consumer prices, moss 
audiences and guaranteed in
comes for program providers. 
'Eurocrypt' is the complete an
swer. 

Under the new regime, view
ers will need only a single 
satellite receiver to view pro
grams from all the new Euro
pean satellites. Program 
providers will see both their in
vestments and their critical 
customer data protected. 

With The 'Eurocrypt' speci
fication agreed, the consumer 
electronics industry hos de
cided to work together on a 
single Subscriber Manage
ment System for Europe. 

All ElEQ1~0NtQ COHPONENTS 
118-122 LONSDALE STREET, MELBOURNE, VIC. 3000. TEL: 662-3506 

Rocky 
• Winner 

The winner of the Doihotsu 
Rocky valued at over $27,000 
from Theiss Toyota of the 
NT is Mr Ken Brown of 
Stuart Park, Darwin. Ken was 
the lucky subscriber who ent
ered the competition run from 
October to December last 
year in ETI. Congratulations! 

INDUSTRIAL (03) 662 1381 

FAX (03) 663 3822 

(Andrew Frolley) 

SPECIALISTS IN ELECTRONIC COMPONENTRY 
We don't stock ......................................... POP-UP TOASTERS 

We don't stock ......................................... REMOTE CONTROL CARS 

We don't stock ......................................... CAR RADIOS 

BUT - We DO stock one of the largest ranges of electronic components in Australia. 

We SPECIALISE not only in common standard parts and values, but also many 

hard to get items. 

MOTOR START, MOTOR RUN AND LIGHTING CAPACITORS .. DIACS, TR/ACS, 
VAR/ACS ... TRANSISTORS, VARISTORS, THYRISTORS ... VALVES ... 

114 W TO 200 WATT RESISTORS, 2W TO 50 WATT POTENTIOMETERS 
THIS IS JUST A SMALL CROSS SECTION OF OUR RANGE. 

We offer company accounts, and our convenient one-stop-shop service. If we do not normally stock the 
item you require we can usually locate and quote on the same day. 

AFTER 32 YEARS IN THIS INDUSTRY WE HAVE A PROVEN RECORD OF 
RELIABILITY AND INTEGRITY, AND INVITE YOU TO CONTACT 

OUR INDUSTRIAL DIVISION TO DISCUSS YOUR NEEDS. 
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GRADUATE TAI 
17p of .... lcelterg 
The Australian government has proposed 
to fund tertiary education (among other 
systems) via a graduate tax. Krys Wareing 
studies the options and who pays in the long 
term. 
When CSIRO chairman Neville 
Wran suggested that students 
might pay for their university 
eduction, he opened a pando
ra's box. Questions now in the 
melting pot include: who pays, 
who studies, and what do they 
study. Recent figures show 
Australia's output of engineer
ing graduates is low compared 
with overseas, and our high
school students are perform
ing badly in traditional skills 
such as mathematics. 

According to Dr David 
Widdup, executive director of 
the Federation of Scientific 
and Technological Societies, 
Australia had only 4000 elec
tronic engineers, with only 500 
or so graduating each year. 

Furthermore the Australian 
Science and Technology 
Council found recently that 
Australia trained only 19 engi
neers per 100,000 population 
in 1985, whereas Singapore 
and France trained 23, 
Sweden 25, Britain 26.5, Israel 
29, West Germany 30.5, the 
US 31, Canada 32, Korea 49 

studying advanced mathemat
ics in Year 12 in 1985, com
pared with 40 per cent in 1964, 
the science and technology 
council committee hos found. 

Teachers under 
the microscope 
The government is moving to 
address some of the problems 
in the secondary sphere. John 
Dawkins, Federal Minister for 
Education, Employment and 
Training has foreshadowed 
the need to restructure teach
ing and has announced a 
three-member committee to 
review teacher education in 
mathematics and science. The 
review, which is part of Mr 
Dawkin's proposed national 
schools pion, was signalled in 
the Government's Green Paper 
on higher education funding. 

It covers the teaching of 
those subjects at early child
hood, primary and secondary 
levels. A 10-member steering 
committee of academics, busi
ness and union representatives 
will support the committee's 

Under the Federal Govern
ment's proposals for higher 
education, of which the gradu
ate tax is one, 37,000 extra 
places would be created at ter
tiary institutes by 2001. There 
are at present 88,000 tertiary 
students. The scheme, called 
ACCESS (Australian Contribu
tion to the Cost of Education 
for Students Scheme), was 
proposed by a committee 
headed by ex-Premier of New 
South Wales Neville Wran. It 
appears, however, that there is 
no guarantee within the pro
posals that the extra places 
will be filled by scientists or en
gineers. 

'If we htzd 011;ly spent.$600 million <m 9ttr 
new Paf'liament HBt1Se, we would .. 

With five job vacancies for 
each postgraduate chemical 
engineer, and 1 .2 jobs for each 
graduate, a professional skills 
shortage already puts Austra
lia in danger of becoming a 
"technological banana repub
lic", said David Trimm, profes
sor of chemical engineering at 
the University of New South 
Wales, recently. 

have had the funds f of' an extra 10,fHNJ 
tertiary students a year till eternity.' 

and Japan 59. Allowing for 
natural attrition and such, it 
seems Australia does little 
more than replace its engineer
ing professionals. 

That students are moving 
away from studying mathe
matics at high school is shown 
clearly by the figures on stu
dents who graduate with ho
nours in mathematics - the 
number hos fallen by one-third 
- since 197 4. 

There is a decline in all sci
ence subjects token in Year 
12, and only 19 per cent of 
Australian schoolchildren were 

findings. 
"(The Commonwealth Gov

ernment) recognises ... the 
important place of teacher 
education programmes in 
these subjects in the process 
of preparing young men and 
women to enter tertiary 
courses in fields such as engi
neerings, science and tech
nology which are so relevant . 
to Australia's future economic 
development," Mr Dawkins 
said when the establishment of 
the committee was an
nounced. 

Only time will tell if the re-
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view, due for submission in 
late 1989, leads to construc
tive action by Mr Dawkins and 
the Federal Government. 
Teacher education is but port 
of the problem. Students must 
be disciplined to return to the 
study of mathematics and sci
ence. 

Flat charge option 
In the wake of the ALP Na
tional Conference in June, the 
Government is examining an 
alternative to the Wran 
scheme's three-tier tax rates. 
Under the Wran scheme, ter
tiary students would return 20 
per cent of their course costs 
through a 2 per cent levy im
posed on average salary earn
ings of $21,500 or above. Arts 
and law students would poy 
about $1500 a year; engineer
ing and science students 
about $2500 and students in 
medicine, dentistry and agri
culture would pay up to 
$3000. 

If the government opts for a 
"flat charge" instead, stu
dents would probably pay 
more than $1500 a year for 
their courses. 

But should students pay at 
all? Wran argues students 
won't opt out of higher educa
tion if it "costs" them. At 
most, the system would lose 
students who have a low com
mitment to tertiary study, and 
students who attend tertiary 
institutes for years without 
taking a qualification. 

Even when the Whitlam 
Labor Government abolished 
fees in 197 4, there was no up
surge in students from the 
lower socio-economic ranks -
the government's intended 
aim of equity. Abolishing fees 
created a negligible difference 
in the make-up of the student 
population. But then, only 20 
per cent of students were full
fee paying; most were on 
Commonwealth Scholarships. 

According to Mr Wran re-



cently, the Australian taxpayer 
meets more than 85 per cent 
of the costs of higher educa
tion and every Australian pays 
47c a day each year to meet 
the costs of higher education. 
But only 7 per cent of the total 
population over 15 years, has 
ever used the system to obtain 
a degree or higher qualifica
tion. 

"The unacceptable inequity 
in the arrangements is that the 
small and privileged group 
which has had such access, 
pays no direct contribution to 
the cost of tuition - though in 
recent times an administrative 
charge has been levied," Mr 
Wran said. 

Employers, the Common
wealth and individuals should 
contribute to a "funding" part
nership, according to Mr 
Wran. The President of the 
Australian Confederation of 
T rode Unions, Mr Simon 
Crean, also suggested industry 
should pay its dues - by cor
porate tax. 

Levy will rest 
with consumer 
It is hardly surprising that the 
Business Council of Australia 
and the Confederation of Aus
tralian Industry have slammed 
the proposal for a levy on em
ployers. A BCA paper says "If 
such a levy were to be applied 
to all businesses, then it would 
simply become a means of in
creasing corporate taxes. 

Both the BCA and the 
ACTU support the introduc
tion of partial fees for students 
but preferably combined with 
loans or scholarships. An "im
balance" in the funding ar
rangements currently, where 
the Commonwealth Govern
ment foots most of the bill, 
could be "readily restored if 
the individual beneficiaries ... 
the students themselves con
tribute", the BCA paper 
added. 

Mr Dawkins will present the 
final composition of the pro
posals on higher education to 

Rofin Australia Pty. Ltd. 
P.O. Box 38, Mordialloc, Victoria Australia. 3195 
Telephone: (03) 580 0802 Fax: (03) 580 1480 

Cabinet for approval, in time 
for the August Budget. How
ever, there is one final twist to 
the tale. The current focus on 
the cost of education has also 
focussed attention not only on 
where the money comes from, 
but also where it is going to. 
There is considerable evidence 
that both the education de
partments and the universities 
are not spending as efficiently 

as they might. There are also 
questions of priorities. 

As Professor Sam Ball, 
chairman of the University of 
Sydney Academic Board told 
the Sydney Morning Herald re
cently, "If we had only spent 
$600 million on our new Parlia
ment House, we would have 
had the funds for an extra 
10,000 tertiary students a year 
till eternity." 

DON'T SWITCH ON YOUR RECEIVER WITHOUT IT! 

THE AUSTRALIAN 
H.F. FREQUENCY REGISTER 

This unique register has been compiled mainly from the 
Department of Communications Australian Master 
Frequency Allocation Register (AMFAR). The ring bound 
manual contains over 400 information packed pages. It is 
essential reading for anyone owning an HF receiver, 
scanning or otherwise. 

• 2.009MHz to 26.965MHz coverage. 
• Includes all frequencies assigned for voice telephony 
• Includes both government and private users. 
• Details include transmit and receive frequency, call sign, 
name of licensed user ·and in some cases, type of business, 
transmitter location. 

Order yours today. Full price $39.00 plus $'5.50 P&P 
Also available: The Australian UHFNHF Frequency Register 
(please specify State) $26.50 plus $5.50 P&P 

28 Parkes Street, Parramatta 2150 
or phone (02) 633 4333 for same day delivery. We accept 

Bankcard, VISA, MasterCard. Mail orders our specialty. 

READER INFO No. 5 
ETI SEPTEMBER '88 

16 

READER INFO No. 6 



,.---~-

PROGRAM PLANNING 
Listeners asked to 
promote programme 
planning 
International broadcasters 
have been appealing to radio 
listeners to be more critical 
and forthcoming in their re
ception reports, and to look 
at the programme content as 
well as giving technical infor
mation. 

At the recent meeting of 
the European DX Council in 
Antwerp, Belgium, many of 
those speaking on behalf of 
international broadcasters ap
pealed to the radio listening 
audience to be more critical 
or complimentary on short
wave programming. In the 
past most radio listeners have 
provided reports of a techni
cal nature but now many sta
tions have established paid 
monitors in various parts of 
the world strategically placed 
to ensure a good global 
coverage, so that the spas
modic technical reports are 
less essential. The pro
gramme material being 
broadcast is now under re
view. 

Most international broad
casters feel that the radio lis
tener writing for a verification 
of his reception does not 
want to be critical of the pro
grammes in case he offends 
the station and may not re
ceive confirmation of his re
ception. 

Swiss involvement 
Swiss Radio International has 
been the forerunner of this 
new look at radio reception 
reports and the Finnish DX 
Club has recently designed a 
new report form which gives 
space for programme com
ment. Broadcasters feel that 
listeners are always compli
mentary and as the reception 
reports and mail from listen
ers worldwide are their only 
contact with their audience, 

the radio hobbyist can well 
provide the broadcaster with 
some views on the type of 
programme they wish to lis
ten to. 

Toa ofter-. a reception re
port is basically just that. The 
listener does not feel he is 
conversant enough with the 
programming of the station 
to suggest changes, alterna
tives or deletions of the pro
gramme which he likes or dis
likes. Broadcasters are now 
making it well known that this 
is what they want to hear. 
They cannot serve the world
wide audience with so many 
different tastes in entertain
ment without the input which 
the radio listeners can give. It 
is hoped that in the future 
when radio listeners write to 
international broadcasters 
who are trying to serve their 
information and entertain
ment tastes, they will take 
time to comment on the pro
gramme content. 

International broadcasting 
is a costly business and to be 
able to show governments 
that the programmes have a 
wide following, are appreci
ated and are meeting the 
needs of the listening audi
ence, is one area on which 
the broadcaster can base his 
appeal for additional funds to 
extend the international ser
vice. 

Many listeners have their 
favourite sessions. They may 
only listen to Radio Japan for 
the "DX Corner" and not lis
ten to the balance of the pro
gramme. They may tune to 
London for financial news, 
cricket and other sports and 
are not interested in the 
popular music or serious 
music programmes, or they 
may be a fan of Radio Aus
tralia and find their interna
tional news and current af
fairs the main items on their 
daily listening menu. There-

fore, even comment on these 
programmes which may be 
their favourites can improve 
and alter the contents if lis
teners would be a little more 
informative in their mail to 
the international broadcast
ers. 

Around the globe ... 
BULGARIA: Radio Sofia 

broadcasts in English 0300-
0400 on 11750 kHz up to 
September 25 when Bulgaria 
returns to Standart Time and 
broadcasts will be heard one 
hour later. The session for 
the Pacific area 0630-0700 is 
on 9700 and 11720 kHz. 
There is a DX session in the 
Friday transmission. 

CANADA: Radio Canada 
International, Montreal, has 
an hour news service 0500-
0600 UTC Monday to Friday. 
This is broadcast with French 
0500 and 0530 and the 15 
minutes of English news at 
0515 and 0545. Many fre
quencies carry this transmis
sion with 6050, 6140 and 
9750 kHZ providing the best 
reception. 

GERMANY: On September 
25 Deutsche Welle resched
ules all its English transmis
sions and creates a World 
Service. Up to that date Eng
lish to Australia is carried 
0900-0950 on 9720, 11945, 
15510, 17780, 17875, 21650 
and 21680 kHz. The second 
transmission 2100-2150 is on 
7130 and 9765. 

ISRAEL: The Voice of 
America is constructing a 
modern relay station in the 
Arava to carry not only Voice 
of America programmes, but 
those of Radio Free Europe 
and Radio Liberty to Eastern 
Europe. In the laying of the 
foundation stone of the build
ing the US Ambassador in Is
rael Thomas Pickering said 
that the new station served 
the interests of Israel and the 
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United States, while the 
Voice of America 
Director/General defined the 
objects of the station, which 
is one of the largest used by 
the VOA. It is understood 
that there will be sixteen 
500 kW transmitters on this 
site and programmes will be 
beamed into the USSR down 
through the Middle East to 
Iraq and Iran. 

PHILIPPINES: The Far East 
Broadcasting Company, 
Manila with its broadcast in 
English to Australia is now 
using 151 00 kHz replacing 
15350 kHz for the broadcast 
0830-0930. The alternative 
frequency of 11850 kHz still 
provides the stronger signal. 



AN OFFER FOR~!:;"icsREADERS 
"These are NOT. • • Sunglasses!" 

Nationally Advertised 
Ambervision 
Super Fashion 
Glasses 
For only ... 

s19.oo 
(not $59.95) 

AMBERVISION 
REVOLUTIONIZES EYEWEAR 
Not $100, Not $59.95 - Incredible Give Away 
for only $19.00 
Similar eyeglasses have been advertised by others at $59.95 
each. In laci, you would think that high-lechvision revolution 
Super Fashion Glasses like these would sell for well owr 
$100.00. But during this publicity ~paign, you don't pay 
$100.00 - or even $59.95. You pay an incredible give ~ 
price of just $19.00. But this offer is for a limited time only. 

High Technology Disguised as High Fashion 
Don't be fooled by the appearance of these glasse5! These 
ar& ntA ordinary sunglasses. They may look like high fashion 
sunglasses (in fact, they are designed after some of the most 

expensive brand names on the market today.) Ambervision's 
scientific design filters out blue and ultraviolet portions of the 
light spectrum that have been proven harmful to your eyes. 
By filtering out these dangerous rays, your vision is 
enhanced to a new level of perceptual eyesight. 

A New World Through New Eyes 
Just imagine what It would be like to look through glasses 
that make the world seem sharper, more vibrant, more alive 
and more cheerful. Slip on a pair of these sleek designer 
sunglass "lookalikes" and you'll notice a marked 
improvement in your vision. This vision enhancement 
experience is so incredibly phenomenal that It has been 

widely publicised by others as a "Vision Breakthrough". 
Professional golfers, hunters and skiers have already 
discowred and reaped the benefits of these indispensable 
Super Fashion Glasses - now you too can experience the 
excitement of Arnbervision Glasses. 
Your "Super Glasses" even come complete with a luxurious 
black suede-like protective pouch. 
Each pair of Super-Glasses is oo.iered by a full 30 day 
money.back guarantee. 

Fabulous New Relief for Drivers 
WITH ULTRA COMFORTABLE 

FOAR'WORK FISHING lllW'CHING SPORT 

c,ON?'ouRE.0 

CAMPING 

'AUTOPAEDIC' 
CAR SUPPORT 

CUSHION 
WITH POSTURE SUPPORT 

Some chairs are so hard they make you squirm and give you unbearable pains 
in the back. Others are so soft they give you hardly any support. Now this great 
support cushion gives you comfort and support wherever you sit. It's inflatable 
- so it contours to your body and provides even support for your lower back and 
thighs. It's wonderful for those who sit for long periods in the car or office. Just 
try it, it's heaven for your back! 
Think, if you watch sports you can take it with you or take it on the train. If you 
know someone confined to a wheelchair it would be a Godsend. A little warning. 
You had better buy more than one because when other members of your family 
find out how comfortable it is they'll want yours! 
J079 SUPPORT CUSHION $15.00 
To order, fiH in attached coupon, place in the reply-paid envelope and post. Or it missing, send 
name, address, telephone no. and cheque, money order or credit card details (card type, number, 
expiry date and signature) to: FREEPOST No. 4, P.O. Box 227, Waterloo NSW 2017. No stamp re
quired. 



• Sweep second hand · 

• Rotating bezel for 
measuring elapsed time 

• Chime alarm for wake-up 
and appointments 

• Luminous numerals 

• Tachometer for distance 
and elevation 

• Stopwatch accurate to 1/100th 
of a second 

• 12 and 24 hour time modes 

• Tells time in two different time 
zones simultaneously 

• Lights up time in the dark with photon 
dispersion beam 

• Zero refraction matte black finish chain link 
a<ijustable band 

Powered by a computer-type chip and precision quartz 
movement, each "CELSIUS 9" watch is a time-keeping control 
centre. Its tri-level high tech face includes an analog dial with 
sweep second hand, a multi-function LCD digital readout that 
records time in both 12 and 24 hour (civilian and military) modes 
and a rotating bezel to measure elapsed time. 

THE PERFECT PILOT'S WATCH 
The ultimate in a man's wristwatch, the "Celsius 9" tells you 
the time in two time zones (while travelling); chimes the hour 
to remind you of passing time; keeps track of the day and date; 
awakens you from sleep and is even water resistant to five 
atmospheres. 

One of the most technologically sophisticated watches ever 
offered, the "Celsius 9" features a Stopwatch/Chronograph 
(accurate to 1/100th of a second); a tachym·eter that times 

HU'I' 11' wos·T t-:osT vor 11rsn1tEDs 

NOT 5380 JtHCI 5SOQ 
•To~S~· . ··9· ··.•. 00 
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• Powered by mercury cell 
.. (already installed) 

Analog dial plus digital readout 

Water resistant to a depth of 50 metres 

Accurate to within seconds per mof!th 
. ' 

• Scratch resistant mineral .glass c~I:' • ' 
• Stainless Steel case back 

• 

THE ULTI~IATE 
IN QUALITY 

AND RELIABILITY 
average vehicle speed over a measured mile and unseen, an 
amazing photon dispersion beam - smaller than the "eye" 
of a hornet, which lights up the mineral crystals in the dark. 

This handsome high-tech "zero refraction" matte black 
timepiece is the all purpose watch, smart for everyday wear 
and perfect for the office. It's a must for sporting events either 
as a player or spectator and is destined to become the most 
talked about watch in Australia. 
To order, fill m attached coupon, place m the reply-paid envelope and post. Or if 
missing, send name, address, telephone no. and cheque, money order or credit 
card details (card type, number, expiry date and signature) to: FREEPOST No. 4, 
P.O. Box 227, Waterloo NSW 2017. No stamp required. 

NO RISK MONEY BACK GUARANTEE 
WEAR THE "CELCIUS 9" W'\TCH FOR 30 DAYS AND IF YOU ARE NOT 

ABSOLUTELY DELIGHTED SIMPLY RETURN TO US FOR A FULL REFUND OF 
YOUR PURCHASE PRICE. 



.. · .~ SECOND GENERATION 
TECHNOLOGY AUSSAT FOR HUGHES 

Artist's impression of Australia's next generation Aussat 8 satellite, the HS60 T. 
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Aussat has chosen the 
Hughes HS60l as its second 
generation satellite. Two 
HS60 ls, designated Aussat 
Bl and B2, will be launched 
in 1992 and 1993 to replace 
the first two Aussat A series, 
also supplied by Hughes. 
These are due to come to the 
end of their lives when they 
run out of fuel for positioning 
motors. 

Hughes Aircraft Corpora
tion beat Ford Aerospace, 
and two consortia: General 
Electric/Mitsubishi, and British 
Aerospace with Matro for the 
contract. It was one of two 
major satellite tenders each in 
the region of $500 million 
dollars announced within 
hours of each other. Intelsat, 
the international satellite co
operative, named Ford Aero
space as the successful bid
der for its seventh generation 
of satellites. Intelsat will com
mence contract negotiations 
with Ford. If these are unsuc
cessful, Matro will be the sec
ond choice. 

Hughes vice president, 
Steve Dorfman, said his com
pany had believed it could 
not win both the Aussat and 
Intelsat tenders and had con
centrated its efforts on the 
Aussat bid. 

For Aussat, there is still a 
degree of uncertainty as to 
how the satellites will be 
launched. Aussat's tender, 
drawn up a time when a 
string of failures had dogged 
the world's satellite launchers, 
specifided in-orbit delivery: 
the successful bidder had to 
carry the risk of failure and 
include the cost of this risk in 
the bid. 

Hughes winning proposal 
specifies a launch on the Chi
nese Long March Rocket, 
and will cost a total of $440 
million with associated . 
ground facilities. However, 
the use of Long March is 
subject to approval from the 
US Government's Co-ordinat
ing Committee for Export 
Control (COCOM). If COCOM 
does not allow Long March, 

the cost could be as high as 
$645 for the two satellites. 

There have been sugges
tions that Aussat has violated 
the terms of its tender be
cause the launch vehicle will 
not be confirmed until Sep
tember. However, Aussat 
managing director, Graham 
Gosewinckel, claimed that if 
COCOM were to veto the use 
of Long March by Hughes, 
the veto would apply to all 
other bidders. Gosewinckel 
described the Hughes pro
posal as a clear winner and 
the best technical choice. It is 
believed to have been signifi
cantly cheaper than other 
bids, but not to have had the 
highest local content. 

ductory launch for Aussat 
A3. 

Hughes has already sought 
advice from US officials on 
the possibility of using Long 
March and on the basis of 
this initial advice proposed 
Long March to Aussat. Now, 
if authorisation is ultimately 
refused, it will be a matter for 
the Australian and US Gov
ernments to resolve. Unless 
there is strong evidence that 
the Chinese could gain ac
cess to sensitive technology, 
it seems likely that a Chinese 
Launch will go ahead. Any 
ban on Long March could 
benefit the US at the expense 
of Australia, to the tune of 
$200 million. 

Hughes has established a reputation as the leading supplier of 
Australian satellites, based on the performance of the first 
generation Aussats which were also supplied by Hughes. 

Both Aussat and Hughes Dorfman estimated Hughes 
say there is no possibility of will spend $A32 million with 
the Chinese gaining any ac- Australian companies on 
cess to satellite technology as components for Aussat B 
a result of launching the series. He said Hughes had 
satellite. Pointing to a table- "tentatively selected" British 
top model of. the HS60 l, Aerospace Australia, The Mi
Dorfman said: "They will see crowave Technology Devel
about as much as you can on opment Centre, NEC Austra-
this." lia, Philips Communications 
Economic sensitivities Systems, and Alcatel-STC, 
There are also economic which fabricated the wiring 
sensitivities. Some in the US harnesses for the first genera-

tion. Dorfman said Australian claim the Chinese are indulg-
ing in predatory pricing by of- built hardware was already in 
fering launches at subsidised use on eight Hughes satel-

lites. unprofitable rates. However, 
NASA and Arianespace Local components 
adopted the same strategy. Components which Hughes 
Aussat took full advantage of expects to manufacture in 
Arianespace's half price intro- Australia include Ku band 
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communictions equipment, 
L-Band solid state power am
plifiers, a Ka band beacon, 
digital electronics and com
posite structural material. The 
CSIRO will also assist with 
antenna design. 

With the contract Hughes 
takes on offset commitments 
of $Al 00 million. Dorfman 
said Hughes would meet or 
exceed these. He claimed 
that the $57 million offset 
commitment from the first 
generation would be met by 
1989, three years ahead of 
schedule. 

Each Aussat B series satel
lite will have 15, 50 Watt Ku 
band transponders and one 
150 Watt L Band transponder 
8 of the 50 watt transpoders 
will be switchable to provide 
domestic coverage of Austra
lia or New Zealand, or an in
ternational service between 
the two countries. Switchable 
spot beams will cover West
ern Australia, South Australia 
and the Northern Territory, 
Queensland, and NSW, Vic
toria and Tasmania. The L 
Band transponder will provide 
mobile communications for 
land, air and marine vehicles. 
(ETI June 1988). There will 
also be a 28 GHz Ka Band 
beacon for experimental pur
poses. The design life of the 
satellites is 15 years. 

There is an option in the 
contract for Aussat to ac
quire a third B series satellite. 
Aussat's third satellite (A3) is 
due to cease service in 1997 
and there are plans for fur
ther second generation satel
lite to be known as Cl. This 
may be of the same or differ
ent design as the B series 
satellites. 

Aussat originally planned to 
use A3 as in-orbit backup. 
This is not now the case, all 
three are in use. Aussat 
would not give details of con
tingency plans for in-orbit 
failure of any part of the sec
ond generation of satellites. 
Gosewinckel would only say 
that backup capacity was 
"adequate". 



SATELLITES 
THREATENED BY 
ISDN 
Intelsat, the international 
satellite co-operative believes 
it is under threat from emerg
ing ISDN standards which will 
penalise satellite services. Ad
dressing a seminar on ISDN 
for satellite communications 
held at Intelsat headquarters 
in Washington DC recently, fn
telsat deputy director general, 
John Hampton, claimed that 
"efforts to create certain types 
of ISDN standards are poten
tial problems. These proposed 
ISDN standards ... should be 
viewed as a potential danger
ous obstacle to the growth and 
development of satellite com
munications." 

Hampton claimed that there 
was a calculated campaign by 
new telecommunictions or
ganisation to use fibre optics 
as a strategic weapon against 
telecommunications systems 
which are microwave or satel
lite based. 

"In advertisements in maga
zines and journals and even on 
television in the US, there have 
been three basic messages all 
of which favour fibre optic 
cable and detract from satel
lite: * Fibre optic is the transmis

sion medium for ISDN and 
advanced packet switching 
services. * Satellite's role in ISDN will 
be limited to back up and 
restoration and to thin route 
services. * Fibre optics are the only 
way in the future age of 
ISDN to achieve low cost, 
reliable and effective data 
services." 
In addition, Hampton 

claimed that there had been 
attempts within standards 
bodies to create different ISDN 
standards for satellite and ter
restrial links. Such initiatives, 
he said, would make restora
tion of terrestrial services by 
satellite "difficult if not impos
sible". 

To add to these woes, he 
claimed manufacturers were 
designing digital switches, 
modems and PABX systems 
with delay characteristics less 
than 400 milliseconds, insuffi
cient for use on satellite links. 
"The result may well be equip
ment that is satellite incompat
ible," he warned. 

To combat this three 
pronged attack, satellite 
operators, manufacturers and 
users formed the Satellite 
Coalitioin for ISDN in 1986. 
The coalition now has 20 
members. One of its functions 
has been to create a series of 
demonstrations of ISDN com
munications via satellite. 

Robert Waldron of Hughes 
Communications told the 
seminar that satellite based 
ISDN services could now be 
demonstrated in over 170 
countries via Intelsat. He said 
a start had already been made 
with demonstrations in six 
countries. 

ISDN communications via 
satellite were first publicly 
demonstrated by Comsat, the 
US Intelsat signatory, at he 
ICA'87 convention in New Or
leans last year. A Plessey Sys
tem X ISDN telephone ex
change was used to provide 
the link between a variety of 
ISDN terminals at the conven-

tion into a satellite earth sta
tion over a 2.048 megabit/sec 
link. This data stream was car
ried via an Intelsat V satellite 
into the UK's public digital net
work. 

A much more ambitious 
demonstration was staged at 
the Telecom '87 exhibition in 
Geneva last October. Intelsat 
satellites linked ISDN terminals 
in Comsat's US headquarters, 
the British and US Telecom 
'87 pavilions and British Tele
com's demonstration centres 
via US, Swiss and British na
tional networks. 

New cable factory 
The NSW Minister for State 
Development, Wal Murray, 
last month broke the ground 
for the Tasman Cable Compa
ny's new $80 million subma-

STUART CORNER 

rine optical fibre cable factory 
at Port Botany. It will manu
facture cable for the Tasman 2 
cable to link Australia and 
New Zealand in 1991, for 
which the Tasman Cable Com
pany was awarded the con
tract last December. 

The contract will mean 300 
new jobs, 35 of them in re
search and development. The 
Tasman Cable Company is a 
joint venture of two subisidi
aries of the multinational Alca
tel group, Submarcon of 
France and STC Pty Ltd of 
Australia. There are expected 
to be about 30 cable contracts 
let in the Pacific region over 
the next l 0 years. The factory 
will be one of only five in the 
world capable of producing 
this cable and the only one in 
the Southern Hemisphere. 



Concurrent dial up 
access for five 
Dial up data communications 
took a great step forward in 
June with the launch by Tele
com of its X.32 dial in/dial out 
service. The service provides 
2400 bits per second synchro
nous X.25 communications 
capability over dial up tele
phone lines. Austpac subscrib
ers can now dial in to X.32 and 
dial out again to any computer 
connected to public switched 
telephone network. Up to five 
sessions can be in progress si
multaneously. 

X.32 dial in/dial out is now 
available to all holders of . a 
Network User identification 
(NUI) for the standard Aust
pac charges. Dial in costs 19 
cents and $4.20 per hour. Dial 
in and dial out costs 38 cents 

and $7.20 per hour. 
Communications hardware 

and software for personal 
computers to support X.32, 
and multiple sessions, is al
ready available from a number 
of suppliers including JN Alm
gren, Case and Datacraft. 

On the day of launch, June 
27, Telecom described the re
sponse as "very encourag
ing". A spokesman said sev
eral major clients were inter
ested in using the service as a 
backup to leased line net
works. X.32 dial in/dial out is 
also available internationally 
to th6se countries which sup
port similar services. 

Communications 
seminar 
A seminar jointly organised by 
the Australian T elecommuni
cation and Electronic Re-

search Board and the Electri
cal Engineering Foundation of 
Sydney University hopes to get 
Australian groups together to 
develop products for the 
growth markets of video and 
image communications. Video 
and image terminals equip
ment will become increasingly 
popular with the advent of the 
ISDN next year. 

One of the organisers of the 
Workshop, Trevor Cole, pro
fessor of Electrical Engineering 
at Sydney University, believes 
there are ample opportunities 
for Australian companies: in 
custom chip design, and in 
systems for compression and 
decompression of video 
images. Standards for these 
are still in the evolutionary 
stage and he hoped that Aus
tralian organisations would be 
able to contribute to the final 

CCITT recommendations 
which should come out later. 

High speed, high resolution 
Fax machines are likely to be 
the first of many new devices 
for video and image communi
cation which will come on to 
the market. There are also al
ready a number of video
phones designed to operate 
over the ISDN telephone net
work. The Japanese presently 
lead the field in many aspects 
of video and image communi
cation. 

The Workshop will be held 
at the University on September 
2 and authors are invited to 
submit papers on variety of 
topics. Further details can be 
obtained from either Professor 
Cole on (02) 692-2682, or 
John Ellershaw of Telecom Re
search Laboratories on (03) 
541-6655. 

The official Alcatel-TCC (Tasman Cable 
Company) groundbreaking ceremony at Port 
Botany, NSW. left to right: George Mo/thy, 
Managing Director, OTC: The Honorable 
Wal Murray, Deputy Premier, Minister for 
State Development, Minister for Public 
Works; Bill Page-Hanify, Chairman and 
Managing Director, Alcatel-STC. 

Model of A/cote/-TCC factory at Port 
Botany, NSW. 



VIATEL STANDS 
THE TEST 
Telecom's VIATEL has celebrated its third 
anniversary - it has come a long way 
since its launch in what was then a 
sceptical marketplace. 

Not only has VIA TEL estab
lished itself as a leading elec
tronic information service in 
Australia, but it is also a 
recognised provider of infor
mation to the international 
market. 

The facility now has users 
from more than 16 countries, 
including Sweden, Canada, 
Germany and Argentina, as 
well as the Asia/Pacific re
gion," said David King, Tele
com's manager for Viatel. 

businesses. Business subscrib
ers to Viatel now use it on an 
average about 12 minutes a 
day, compared to 9 minutes a 
day a year ago," David King 
said. 

Continued 
Growth 
"It indicates there will be con
tinued growth and develop
ment of Viatel and its key ser
vice providers resulting in sig
nificant benefits for its cus
tomers." 

VIA TEL's Marketing Man-

signed by Australian compa
nies with the active co-opera
tion and assistance of Tele
com," Mouli Ganguly said. 
"And the products have sub
stantial export potential." 

Several key interactive appli
cations have been developed 
and launched on Viatel in the 
past 12 months. Some of these 
have been used to meet the 
need of corporate or in-house 
users rather than the public. 
For instance: * AGC agents, including au

tomotive dealers can sell fi
nance packages to a pro
spective client and can seek 
approval for loans at any 
time. The system interfaces 
with data from several com
puters. It provides competi
tive advantages to AGC 
agents by reducing paper
work and allowing quick 
decisions to be made. * Transport technology offers 
an on-line/real time booking 
system for Ansett Pioneer 

"In fact, videotex services in 
the United Kingdom, France 
and New Zealand have menus 
allowing customers from these 
countries direct access to Via
tel and its services. 

"UK travel agents have the 
facility to book directly on 
Travtel (Viatel's travel infor
mation and booking service) 
and there is a reciprocal agree
ment for Australia's travel 
agents to use the British Tele
com Travel Service. "Viatel is 
also about to launch an inter
national Telex service at the 
end of March. Some travel 
agents have been using the fa
cility in a trial basis since late 
1987." 

"We are pleased with the progress of 
VIATEL and excited about its 
potential for profit growth." 

The system has more than 
30,000 customers and, in the 
past 12 months, 100 million in
formation frames were ac
cessed on the service, and 
1.5 m messages were sent. 
There are about 150,000 infor
mation frames in use. 

It has established itself as an 
essential tool for Australian 

David King, Telecom's Viatel Manager 

ager, Mouli Ganguly, said that 
the vision of Viatel being capa
ble of delivering complex data 
processing applications in an 
easy to use manner had been 
achieved. New services com
ing available on Viatel can uti
lise the Data Processing Gate
way which enables external 
computers to connect to Viatel 
without running videotex soft
ware. Viatel was also about to 
release proprietory software 
for IBM PCs and compatibles. 

"We are proud of the fact 
that the products for such in
terconnections have been de-

and Greyhound coaches 
and is directed toward travel 
agents. * TROL (Tender Requests On 
Line) provides access to 
tender information from De
fence contracting organisa
tions. Through a data pro
cessing gateway, users con 
search for specific areas of 
interest. * The Victorian Road T rons
port Authority provides ac
cess to the Vehicles Security 
Register which records all 
outstanding financial ar
rangements on motor vehic-
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les, motor cycles, caravans 
and trailers. The service is 
of particular interest to car 
dealers, financiers and in
tending purchasers and re
duces demand on the al
ready overstretched enquiry 
service within the RT A. 
"In the past year, we hove 

also launched T ravtel and Vio
ship to address the needs of 
the travel and shipping indus
tries," Mouli Gonguly said. 

T ravtel was developed from 
the original Mayne Nickless 
"Aftel" service and has grown 
substantially, delivering inter
active booking services to 
travel agents, whilst Viaship is 
a joint venture between ANL, 
P&O and Telecom. Develop
ment of the system is continu
ing to ensure the service meets 
the information needs of the 
shore based components of 
the shipping industry. 

Viatel plans to launch 
srvices to effectively meet the 
needs of users in new vertical 
markets. 

To make it easier for poten
tial customers to subscribe, 
Viatel is about to release pro
prietary software for IBM PCs 
and compatibles and has ent
ered into on arrangement for 
the supply of low-cost 
modems by an Australian 
manufacturer. 

Viatel plans to launch Vio
corp to better serve the needs 
of the corporate videotex mar
ket. Several corporate videotex 
applications are already run
ning on Viatel. 

"We are pleased with the 
progress of Viatel and excited 
about its potential for profit 
growth," David King said. 

Artificial Intelligence 
Available On French 
Videotex 
The Al service called "Carl", is 
specifically designed to help 
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small business owners and 
entrepreneurs. 

"Carl" has been created to 
offer advice to managers and 
future entrepreneurs on the 
250 most often faced prob
lems and questions in the 
start-up, or early phase, of a 
new business. Users are 
guided to information on 
financial advantages, subsi
dies, loans and employment 
possibilities. "Corl" then sorts 
the users answers through a 
system inquiry system which 

searches for the pertinent judi
cial, social and financial rules 
in its memory and gives the 
user a relevant answer to 
whatever problem was posed. 

Tota/net 
The Dutch government is sup
porting the implementation of 
T otalnet, a videotex and pay 
TV service that will run on the 
cable TV network (CATV} in 
the province of South Limburg 
(The Netherlands}. Totolnet 
will be accessible in three cities 

in this province where the mar
ket potential is about 90,000 
households. The initial ca
pacity of the system will be 
25,000 subscribers, upgrada
ble to 90,000. In this hybrid 
cable TV-videotex service, sig
nals ore sent via the telephone 
line and sent back via the 
cable TV network. A DFL60.5 
million subsidy was granted by 
the government for the net
work facilities. Marketing ef
forts will be supported by the 
porticiponts themselves. 

T otolnet will offer a variety 
of facilities ranging from pay 
per view to interactive videotex 
services. In addition, picture 
data bases will also be accessi
ble at very fast transmission 
rates thanks to the coaxial TV 
cables: l 00 pictures per sec
ond. 

T otolnet will start this year 
with Filmnet, a pay TV service. 
Users will need no additional 
decoders for this since a 
switching facility is installed at 
the network end. 



PETER BREWER 

l'lte Wheel l'lting 

AUTOMOTIVE 
IGNITION 

Peter Brewer reports on the march of 
technology and the way the 

microprocessor has changed our motor 
cars forever. 

ou only hove to look under the 
bonnet of any 1988 model car to 
gouge the rush of technology 

which hos turned the once-humble 
family hock into a plethora of plastic 
pipes, wires, plugs and connections. 

There's no stepping bock to the days 
of engine simplicity - and dare I say, 
design elegance ? - again. 

No, it would take a dramatic break
through - something which reaches 
into the basic principles of our 
inefficient four cycle combustion 
process and turns them inside out - to 
change the path of the engine 
development which car manufacturers 
have set in gear the world over. 

Deviating from the path with some 
new concept, no matter how 
worthwhile, costs hundreds of millions 
of dollars in establishment, machinery, 

0 No more replacement of 
pitted points, ivorn-out 
rotor buttons and high 

tension leads, and forget 
any problems with cold 

weather starting." 

tooling, and training. Large carmakers, 
despite their loud protestations to the 
contrary, ore as conservative as a 
banker's pin-striped blue suit. Slow, 
steady development of an existing 
engine line provides great economies of 
scale. It keeps the current plant and 
machinery ticking over, requires little in 
the way of new capital investment, yet 
still ensures the marketing and sales 
people hove an engineering 
development to crow about when new 
model time rolls around. 

That'!? not to say, however, that 
within this broad canvas - where the 
brush-strokes are controlled by 
accountants - there is engineering 
research and development underway 
ranging in scope from the most prosaic 
to the utterly preposterous. 

Marriage of Old and New 
On of the most interesting of these 
areas, at least in electronics terms, is 
the work being done on ignition 
systems. This is a part of the modern 
motor car which, in recent years, hos 
seen the marriage of old technology 
with new: the combination of an engine 
management computer with a 
conventional distributor, coil and spark 
plugs - all the trappings of an 
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Automotive ignition 

The 
SAAB 
direct 
ignition 
system in situ. 
spark plug is 
at the base of the 
ignition cartridge, 
between the valves. 
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POWER 
TRANSISlDR 

Above: The basic plug firing circuit in the 
Nissan EXA. The Engine Control Unit takes 
input from various sensors which detect the 
configuration of the engine, and outputs to 
the power transistor unit, which sends a low 
voltage signal to the ignition coils. 

Below: The cover 
conceals the wiring 
and controls for each 
unit. 



inductive ignition system. 
For those of us whose teenage years 

were often spend fumbling under the 
bonnet of a car, the loss of the "dizzy" 
to the intricacies of the electronic age 
will be disappointing. 

When you come from a cold, damp 
place like Tasmania, the first thing you 
learn about cars is how to dry out the 
ignition system and reset the points with 
nothing more than a clean cloth, a 
matchbox, and a screwdriver. 

But even back then, the inherent 
problems and inefficiences of a 
mechanical distributor were obvious to 
our untrained eyes and clumsy hands. 

The conventional ignition system has 
the battery feeding a 12 volt charge to 
the ignition coil which transformed the 
output into 25 kV. This power is 
conducted to the distributor and then 
through high tension leads to the 
individual spark plugs. The timing of the 
charge to each plug is controlled by the 
advancing or retarding of the 
distributor. 

It's a slow process - it takes around 
20 microseconds for an inductive 
system to build up the charge - and 
each of the ports involved is often 
subject to failure or loss of efficiency. 
Current can leak out through poor 
connections, a cracked distributor cap, 
faulty or aging cables plus a myriad of 
other potential problem areas, causing 
misfiring, reluctant starting and higher 
fuel consumption. 

Solution to Nightmare 
Robert Bosch, the West German 
electronics and engineering giant, has 
made major strides in this area but one 
of the most significant - and workable 
- solutions to the ignition system 

Saab and Bosch 
co-operated to 
produce SDI. It's 
tailor-made to the 
harsh Scandinavian 

. climate, but won't 
arrive in Australia 
until 1989. 

Multi-spark: Zapping the engine to life 
A conventional engine with dirty, wet 
or sooty spark plugs won't fire prop
erly, so the only answer is to remove 
eoch plug manually for cleaning or re
placement. 

But with the programmed "multi
spork" function of 01, cleaning plugs 
becomes just a memory. 

Each time the car is started, the DI 
system is programmed to supply a num
ber of 40 kV sparks - around 50 in a 
fraction of a secOt'ld - to the next 
spark plug in the firing order. 

This intensive jolt effectively burns 
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away moisture, soot and other coatings 
from the plug's electrodes ond insulo· 
tors. 

As soon os the engine starts ond en
gine speed exceeds 600 rpm, the Dl 
system switches automatically to its 
normal ignition mode. 

If the engine stiff foils to start, the 
DI hos another trick left in its micro
chips: when the driver releases the 
ignition key from tfae "start" position, 
the DI sends a massive jolt - obOut 
1000 sparks - simultaneously to every 
cylinder. 



Turn your hobby to.to a 
profitable career~~1 in 

computers. 

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

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

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

We then help you further by helping more than 
Sanford Vick 2003 

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

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

~~ CONTR..OL DATA INSTITUTE 
A computer career starts here. 

READER INFO No. 7 

PCBreeze 
Create PCB artwork quickly and easily. 

Features Include 
* 50 mil grid, up to 20x20 inches 
* 25 mil grid, up to lOxlO inches 
* Variety of Pad & Line sizes 
* Four Zoom levels & Panning 
* Autorouting - Single & Double layer, 

interactive or net-list input 
* Block operations: Copy. Move, Delete, 

Save & Load (with rotation) 
* Trace operations: Copy, Move, Delete, 

all or part of a trace 
* Text and Silkscreen layers 
* High quality output on a plotter 
* Prototype quality on a dot matrix printer 
* Automatic component overlay 

Hardware S,upported 
384K IBM-PC/XT/AT or compatible, 
CGA, EGA, VGA & Hercules graphics, 
HP-GL (eg: Hewlett Packard plotters). 
DM-PL (eg: Houston Instruments plotters). 
PostScript (eg: Apple laser printers or 
Linotronic 300 typesetting machines), 
Epson FX type dot matrix printer, 
or a compatible output device. 

•--.mo~~ 
I • oa 

$200 (tax exempt) 

To order or for further information: 

Kepic Pty. Ltd. 
4 Steinbeck Place, Spearwood 6163, 

Western Australia 
ph: (09) 418 5512 

if applicable add 20% sales tax 
prices include shipping 

within Australasia 

READER INFO No. 8 



Automotive ignition 

Inside the Saab DI system. The plugs and ignition coils are contained in the 
ignition unit (1 ), and controlled from the control unit (2), which gets its 
instructions from various transducers in the car (3 and 4). 

nightmare comes from Swedish car and 
aircraft manufacturers Saab-Scanio. 

The inhospitable Scandinavian 
winter's toll on conventional ignition 
systems was most likely the impetus 
behind the development of the Saab 
Direct Ignition (SDI). With SDI, the 
major problem sources within 
conventional ignition systems - the 
coil, the distributor and the leads - are 
eliminated. 

Fed with inputs from a pressure 
sensor and another which measures the 
rotation of the engine crankshaft, an 
electronic control unit regulates the 
firing pulse with extreme sensitivity. The 
single coil is replaced with four separate 
units of quite advanced design, 
individually located over the spark plugs 
in a cartridge. 

While the voltage to the coils is quite 
low - about 400 V - they are capable 
of boosting this to 40 kV, with the final 
transformation not occuring until the 
moment of firing. Spark plug life is 
increased threefold, according to Saab's 
engineering data, and aside from these 
rare plug changes, the system is 
maintenance-free and self-adjusting. 
The mini-coils, they say, should last 
indefinitely. 

No more replacement of pitted points, 
worn-out rotor buttons and high tension 
leads, and forget any problems with 
cold weather starting. 

Interesting Possibilities 
The coils' direct contact with the spark 
plug also opens other interesting 
possibilities, as the plug can become a 
measuring probe to monitor the 
efficiency of the combustion process. 

Pre-detonation or "pinking" can be 
detected by electronically measuring the 
level of ionisation over the spark plug 
gaps, and the electronic control unit can 
then take steps - such as enriching the 

DI reliability and safety 
The conventional petrol engine ignition 
system hos endured because of its low 
cost and simplicity, but its time is rap
idly running out. Problems with voltage 
loss, radio intereference, and the 
safety risk of accidental exposure to 
voltages os high as 40 kV - o jolt 
strong enough to kill someone with a 
weak heart - means inductive ignition 
has no place in the high-tech cars of 
tomorrow. 

The Saab's ignition "mini-coils' and 
components are enclosed in o patented 
metal cassette which can be touched 
without risk. It's a clever design as the 
cassette shields radio disturbances yet 
allows the rubber sleeve around each 
spark plug insulator to open whenever 
the cassette is removed. 

If a fault occurs in the microcomput-
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air-fuel mixture to cool the cylinders -
accordingly. The ignition timing is 
adjusted for each individual cylinder -
a system also used by Bosch for the 
Porsche 944 Turbo. 

This is a particularly desirable feature 
for turbocharged cars because it allows 
reliability and maximum engine 
performance despite varying load 
conditions and inconsistent fuel quality. 
While the Saab system won't be seen in 
Australia until 1989, and the Porsche is 
virtually unaffordable, Nissan offers its 
advanced version of thie direct ignition 
process on a model which is much more 
readily accessible - its twin-cam EXA. 

There's more to this fully-imported 1.8 
litre two-door car than just its clever 
snap-on snap-off targa roof panels and 
hatchback. The Nissan EXA's 
"mini-coil" direct ignition system is 
linked to a engine management system 
which monitors its own performance by 
comparing fuel-air mixture ratios in its 
engine with those stored in its memory. 

If, for instance, the EXA owner lives 
in a mountainous area wherer the air is 
thinner, the engine management unit 
adjusts for those conditions by rewriting 
its own fuel injection control data. When 
it detects a change in its environment; it 
rewrites the data again. This is a step 
forward from conventional management 
systems which, when the engine is shut 
down and restarted, return 
automatically to the settings 
programmed in at the factory. 

Nissan has maximised the 
low-maintenance benefits of its DI 
system by fitting platinum inserts to 
both the centre and ground electrodes 
on the spark plugs, increasing their 
service life to l 00,000 kms. 

er, a bypass circuit allows the crank· 
shaft sensor to toke direct control over 
the plug firing. This also occurs if bat
tery voltage falls too low far the com· 
puter to operate properly. 

And, unlike a conventional system 
which breaks down when the single 
coil malfunctions, if one of the Di's 
"mini-coils" foils, the car can still be 
driven on the three cylinders. 

The spark plug gap on a conven
tional engine is limited to between 
0.6 mm and 0.8 mm. Any wider and 
the engine has cold start problems or 
becomes inefficient under light loads. 

The powerful spark generated by the 
DI system allows the gap to be much 
greater between 0. 9 mm and 
1.5 mm - so the operating "life" of 
the plug is greatly enhanced. 



SYNDICATED R&D 
FUNDING 
Board approves first fund 
Research and development sources are 
rq.nning dry. The Federal Government's 
announcement regarding dispensations to 
syndicated R&D projects offers a viable 
alternative. John Coward reports on the 
possibilities of the scheme. 
With the difficulties being ex
perienced by Australia's Sec
ond Boards as a viable 
source of long-term funds 
and the recent contraction in 
global equities markets, new 
companies involved in re
search and development are 
having to seek out alterna
tives to their funding dilem
mas. 

Funds that were once avail
able through MICs and other 
venture capitalists have be
come more difficult to obtain. 
The MIC's have made only a 
small number of "new" in
vestments in 1988 and non
grant funding for research 
and development projects has 
become extremely difficult. 

In line with the Federal 
Government's recent an
nouncements as to the dis
pensations that will be of
fered to syndicated R&D proj
ects, the first syndicated R&D 
fund has now been approved 
by the IR&D Board (prior to 
30 June, 1988). The syndi
cate approved was the Pac 
Rio Research and Develop
ment Syndicate which was 
formed by the Sydney com
pany Pacific Biotechnology 
Limited, which specialises in 
Biopharmaceutical research 
and development. The Aus
tralian Taxation Office issued 

a ruling in relation to this syn
dicate structure. 

There is a range of impor
tant structuring and taxation 
issues to be considered in 
relation to the establishment 
of any such syndicates. Such 
syndicates can be contem
plated by technology and re
search companies or organi
sations in any fields of opera
tion, with certain provisions 
outlined by the IR&D Board. 

Additionally, the IR&D 
Board must be approached 
with full documentation, not 
only of the structure, but also 
the fund raising documents 
and details of the research 
and development projects 
being considered in order for 
the Board to review and op-

'A potential source 
of pmds in the 
current difficult 

climate' 

prove each syndicate. 
As the 150% taxation con

cession is still in force until 
June 1991 there is an oppor
tunity for Australian compa
nies to consider structuring 
such syndicates in order for 
contributions to such syndi-

cotes to benefit from the 
taxation concession available. 

There is a range of matters 
that need to be considered in 
the structuring of such syndi
cates which include the fol
lowing important issues: 
*the contributors (i.e. inves

tors) must be protected; 
One method of protecting 
such interests is the ap
pointment of an indepen
dent management commit
tee to oversee the research 
and development activities; 

*the management commit
tee may comprise members 
of the research body un
dertaking the research, but 
at all times it should be 
controlled by the indepen
dent members; 

* this management commit
tee needs to review and 
approve each research and 
development project; 

*legal agreements need to 
be developed binding the 
contributors and the re
search organisation; 

* as an added incentive to 
contributors, consideration 
can be given to the re,.
search organisation provid
ing a guarantee repurchase 
arrangement. In an agree
ment like this, the organi
sation must repurchase the 
contributors' interest at an 
agreed value if a majority 
votes to do so. This matter 
must be carefully consid
ered as in a number of 
cases the research organi
sation may not be in a 
position to make such an 
offer. 

* the contributors at all times 
must retain ownership and 
control over the assets 
generated as a result of 
the research and develop
ment projects; 

* the research organisation, 
in addition to deriving a 
normal commercial profit 
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margin on the research 
and· development under
taken on behalf of the syn
dicate, may also obtain a 
certain proportion of any 
royalty (or up-front pay
ments or other remunera
tion received by the inves
tors) in the commercialisa
tion of any assets gener
ated by the research; 

* the structure of the 
commercialisation vehicle 
needs to be considered. It 
needs to be flexible so that 

'As thft 150% tax 
concession is still 
in force until June 

'91 there is an 
opportunity ... ' 

the management commit
tee keeps its options open. 
The new dispensations 

available to such syndicates 
in relation to the 150% taxa
tion concession should result 
in the receipt in advance of 
the 150% concession. How
ever, this will be for pnly 12 
months of budgeted R&D ex
penditure rather than a 150% 
concession for the total 
amount initially contributed. 
This is likely to be an impor
tant issue when funds are 
raised for projects whose 
duration exceeds one year. 

The establishment of these 
syndicates takes some 
months due to the prepara
tion of the appropriate docu
mentation, submission to the 
authorities for approval and 
other related matters. 

With the 150% taxation 
concession still available until 
June 1991, these syndicates 
provide a potential source of 
raising of funds in the current 
difficult climate for considera
tion by Australian technology 
companies. 



Complete Statistical System 
for your PCI 

Here are some reasons why we believe that CSS is the most powerful, advanced, 
and elegant statistical package on the market. 

MAXIMUM SIZE OF DATA FILES 
CSS: As large as DOS allows I SPSS/pc+: As large as DOS allows 

GRAPHICS 
CSS: Large selection of colour, hi-res, quality graphs, very flexible SPSS/pc+: Limited character based graphs, rigid interface between 
interface between num00rs and graphics (all CSS output can be numbers and graphics. 
converted into a variety of graphs; also, user selected results from 
different CSS analyses can be easily combined in a single graph). 

USER INTERFACE 
CSS: Fast hierarchical menus; the entire user interface is optimised SPSS/pc+ : Command language; some commands are several lines 
to limit the number of keystrokes necessary to perform an analysis; long (in case of a typo, e.g., a misspelled variable label, the entire 
fast selection of individual variables or lists of variables; previous command has to be re-typed); commands can also be submitted via 
variable selections are "remembered" (and can be edited) across batch files. 
consecutive analyses; batch processing is also supported. 

PROCESSING LISTS OF VARIABLES 
CSS: Supported by all procedures (where applicable, lists of I SPSS/pc+: Supported by all procedures (where applicable, lists of 
dependent variables can be automatically processed with the same dependent variables can be automatically processed with the same 
design, e.g., in I-tests, Crosstabulations, ANOVA, Regression, etc.) design, e.g., in Hests, Crosstabulations, ANOVA, Regression, etc.) 

SELECTION OF SUBSETS OF CASES FOR ANALYSES 
CSS: Yes (on line selection of cases via "include ii" or "exclude ii" I SPSS/pc+: Yes (via logical "select if" conditions 
selection conditions that remain in effect for the. entire CSS session or 
until cancelled; the selection condrtions can be saved for repeated use) 

SCREEN DISPLAY OF OUTPUT 
CSS: All CSS output is displayed via Scrotlsheets. These are dynamic, SPSS/pc+: Output scrolls across the screen (a "MORE . . "prompt 
scrollable, user controllable, multi-layered tables wrth cells expandable appears when the screen.is full. 
into pop-up windows. All numbers and labels (or selected subsets) in 
Scrollsheets can be instantly converted into a variety of presentation 
quality graphs. The contents of different Scrollsheets can be instantly 
aggregated, combined, compared, plotted, printed, or saved. 

DISPLAY FORMATS FOR NUMBERS 
CSS: Flexible; all display formats are dynamically adjusted to yield SPSS/pc+: Fixed, regardless of value (e.g., ii values are very small, 
maximum display precision whild pnsserving compatibility of formats SPSS cannot display them with sufficient precision) 
within columns of numbers; special extended formats are available 
where applicable (B·weight = ·094027563759532) 

PRINTING 
CSS: Selective printing or saving of results (e.g., only specffied tables SPSS/pc+: Only via dumping all screen output from an analysis to 
wrth results, or subsets of tables); all results can also be automatically the printer or file; hi-res graphics are not available. 
printed (or saved) in formatted reports; graphics can be printed on all 
plotters, dot matrix, colour, and laser printers. (including printers 
supporting PostScript) 

ACCESS TO INDUSTRY STANDARD FILE FORMATS 
CSS: Intelligent read/write interface to (unlimited size) Lotus, dBll, SPSS/pc+: No (only ASCII; an optional file conversion package is 
dBlll +, DIF, SYLK, and a variety of formatted and unformatted available) 
ASCII files; CSS imports not only data values but also formats, labels, 
headers, logical variables, missing data codes, etc. 

SUBMlmNG OUTPUT FROM ONE ANALYSIS AS INPUT FOR ANOTHER 
CSS: In addition to matrices (corr., cov., etc.) and scores that are SPSS/pc+: Only matrices (COl'r., cov., etc.) and scores that are 
calculated for each case (e.g., residuals, factor scores), all other calculated for each case (e.g., residuals) 
numbers generated with CSS analyses can be converted into the 
CSS data file format. 

CSS (Complete Statistical System) is a high 
performance, integrated statistical data 
processing, database management, and 
graphics system for science, business, and 
engineering applications, that runs on your 
PC! The comprehensiveness and speed of 
CSS make it a realistic and attractive 
alternative to mainframe statistical packages. 
CSS is incomparably faster and more flexible 
than mainframe programs and at the same 
time offers an equal or better selection of 
analytical methods. 

CSS is capable of Basic and Descriptive 
Statistics, Multiway Frequency Tables, 
Nonparametric Statistics, Exploratory Data 
Analysis with Analytical Graphs, Multiple 
Regression Methods, Time Series Analysis 
with Modeling and Forecasting, General 
Anova/Ancova/Manova, Contrast Analysis, 
Discriminant Function Analysis, Factor 
Analysis/Principal Components, and 
Multidimensional Scaling. 

For a free demonstration disk on CSS, 
simply send us a copy of this advertisement 
with your business card attached. 

$900 

48 A'BECKETT STREET, MELBOURNE. 3000. 
PHONE (03) 663 6580 

FAX (03) 663 6117 
AUSTRALIAN DISTRIBUTOR OF CSS 







Crystal ball on TV 

to be synchronous because the output 
of the combined picture is taken from 
memory. The pixels are simply read into 
memory as they arrive, then clocked out 
from the appropriate memory locations 
when required to reassemble the com
posite picture. 

The TV 400 
from Casio 
features 
one-touch auto 
tuning, a built-in 
baclclight for 
brighter pictures, 
a 4-way choice 
of power supply 
and car adaptor 

High Definition Television 
Only one thing can be said for sure 
about HDTV at the moment: everyone 
agrees that it will be a good thing if and 
when everyone agrees on a system. Re
grettably, it seems likely that th;.Rppor-

,,. 
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tunity to create a universally accepted 
worldwide system for High Definition 
Television will be lost amid continuing 
bickering between proponents of the 
various (incompotible) systems. 

The major enhancements proposed by 
HDTV are a wider screen picture 



(aspect ratio of 5:3 or 16:9 vs the cur
rent 4:3 PAL standard) and greatly in
creased resolution ( 1126 or 1250 lines 
vs 625 lines in PAL). 

HDTV hardware, in several formats, 
has been available to programme 
makers for some years now and several 
features have been produced using the 
equipment but unfortunately, not trans
mitted or received 

The prime difficulty is in agreeing on 
a format. This extends not just to speci
fications for the picture, but also to 
bandwidth and delivery method. 

By its nature high definition signals 
will require greater bandwidth to trans
mit, posing enormous difficulties to 
broadcasters where the RF spectrum is 
already overcrowded. 

Other choices to overcome transmis
sion bandwidth limitations include pro
gramme distribution via cable or optical 
fibre, direct broadcast satellites, new 
video tape systems like S-VHS and 
Video Disc. 

Even when the optimum method of 
delivery is defined, the question of com
patibility will remain. At the moment the 
industry is wrestling with problems like 
whether HDTV needs to be compatible 
with existing transmitted standards. If it 
is incompatible, there will be enormous 
resistance to its introduction. But many 
fear that tying HDTV to existing PAL or 
NTSC formats might emasculate it to
tally. The "best guess" of industry pun
dits suggests that implementation of 
HDTV is unlikely before the late 1990s. 

Size and Shape 
Fascinating developments have been 
taking place in large screen, small 

screen and flat screen technology. Solid 
state displays, in the form of LCD 
panels, are now a serious contender for 
both colour and black and white appli
cations but the CRT is far from being 
replaced in large screen sizes as we 
shall see. 

At the top end of the scale, video pro
jection systems continue to improve in 
both brightness, contrast and sharp
ness. There are two major types avail
able in Australia. Single piece, rear pro
jection units with translucent screens 
display video images projected from 
within the cabinet. Two piece units have 
a separate screen and projector unit, 
with the latter often ceiling mounted or 
disguised as a coffee table. The two
piece projectors usually have no signal 
source built in and need to be con-

'The tndy stimulating 
part of all this crystal 

llcllaazing is the way all 
the various technological 

advances interact to 
shape our future." 

nected to a separate tuner or VCR. 
Both types use three special high 

brightness cathode ray tubes of about 
five inches ( 12 cm) diagonal, one with a 
red, one a blue and one with a green 
phospor coating. The tubes are liquid 
cooled and optically coupled to three 
lenses which focus geometry controls 
for each channel must be quite elabo
rate to allow for the accurate overlaying 
(convergence) of the three images and 
initial set-up requires adjustment of 60 
or more controls. 

Video Projectors ore not as bright as 
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Casio's TV 200 started the craze 
for supersmall TVs. It has a 
supersmall LCD screen with 
limited resolution in Black and 
White. But new technology 
waiting in the wings will make 
small solid state TVs with high 
resolution screens light cheap and 
popular. 

conventional direct-view sets and usu
ally require the room to be darkened for 
acceptable viewing. The impact of a 
picture that is up to three metres wide is 
sensational, however, it does require a 
large room for best effect. The cost of 
these devices has restricted their use to 
commercial applications but cheaper 
versions ore being actively marketed for 
domestic use in Japan and the USA and 
we may expect a similar trend here. 

Meanwhile, improvements in CRT de
sign and manufacturing have overcome 
the technical limitations of gloss size 
and weight to allow screen sizes of "di
rect view" sets to increase. Mitsubishi's 
37 inch unit was a dramatic demonstra
tion of what is now possible, even 
though the price and weight of the unit 
is similarly dramatic. Many manufactur
ers are now offering 28, 30 and even 33 
inch models in place of the once ubiqui
tous 26 inch screen. 

At the other end of the scale, tiny 
"pocketoble" TVs may finally be com
ing into their own. Self contained bat
tery powered block and white models 
with two to four inch screens have been 
around for three or four years now with
out generating much in the way of 
sales, at least in Australia. Now, how
ever, a range of tiny colour sets from 
half a dozen top manufacturers is set to 
change all that. 

There ore two distinct technological 
camps in the pocket TV stakes. Those 
sets (like the Sony) which still use CRTs 
give reasonable resolution but are easily 
washed out by strong light outdoors. 
The other contenders use colour Liquid 
Crystal Displays which do hove prob
lems with resolution and low contrast in
doors but which really shine in sunlight. 
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PTREX NEW! 

READER INFO No. 10 

LCDs with uniform LED backlighting 

Type No. Display Display Module Size View Area Character Size 
Fonnat Fonts (Wx H x Tmm) (Wx Hmm) (Wx Hmm) 

DMC16187-YGR 16 characters x 1 line 5x8dots 80x36x15 64.5 x 13 3.2 x 5.95 

DMC16266-YGR 16 characters x 2 line 5x8dots 84 x 45x15.1 61 x 16 2.95 x 5.55 

DMC40267-YGR 40 characters x 2 line 5x8dots 182x34.5x15.1 161.6 x 16.5 3.2 x 5.55 

I 

Also available 12 other models with EL 
backllghtlng as standard feature. 

13 AVON ROAD NORTH RVDE 2113 
POSTAL ADDRESS: PO BOX 285 

ELECTRONICS PTY LTD CHATSWOOD 2057 AUSTRALIA 
TELEPHONE: (02) 805 0844. FACSIMILE: (02) 805 0750 

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

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

READER INFO No. 9 

Standard models include: 

SINGLE OUTPUT 
OUTPUT: Output VOLTAGE: Current 

0-30V 0-1 A to 30A 
0-?0V 0-2A to 1 OA 

DUAL OUTPUT 
0-30V 0-1 A to 2A 

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD. 
VIC 2 JACKS RD .. SOUTH OAKLEIGH 3167 

PHONE (03) 5793622 TELEX AA32742 
NSW 559A WILLOUGHBY RD . WILLOUGHBY 2068 

PHONE (02) 95 2064 TELEX AA22978 
SA 31 HALSEY RD. ELIZABETH EAST 5112 

PHONE (08) 255 6575 TELEX AA88125 
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MULTIPLE OUTPUT 
0-30V 0-2A to SA 
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Crystal ball on TV 
Given the fact that the major uses of 

such ultra portables is likely to be out
doors, especially at televised sporting 
events where the close-ups and instant 
replay can supplement the live action, 
LCD sets would have to be the favou
rites in this race. 

It is hardly surprising that some of the 
leading companies in the field are Seiko, 
Casio and Citizen, perhaps better known 
for their calculators and wristwatches. 
Some of these companies have invested 
over US$ l 00 million in research and 
development of LCD displays to date. 

Developments in LCD technology, 
such as the "active matrix" where each 
LCD pixel is turned on and off by its 
own transparent transistor mounted 
right on the display are producing con
siderably higher contrast pictures. 

Proponenets of LCD technology also 
forecast a wide variety of uses for 
slightly larger flat panel screen TV~ be
cause of their ease of storage, light
weight and relative rebustness. Thi.n, 
wide screen LCD TVs could be easily 
moved from room to room or wall to 
wall and would be ideal for use in cars, 
buses and boats. 

Playback Systems 
Manufacturers are starting to reassess 
their policies of constant change in the 
light of marked consumer preference to 
stick with a known, universal format. 
Pundits who forecast the replacement of 
VHS by 8 mm and other systems have 
been surprised by buyer resistance to 
change away from the VHS standard. 

Eight millimetre systems have found a 
niche in the home movie market but it 
appears that, with the emergence of 
Super VHS, change in video recording 
and replay systems will be evolutionary 
rather than revolutionary. As if to clinch 
that argument Sony have recently an
nounced "Extended Definition" Beta, 
even though that format seems to be in 
its death throes and the industry has re
cently agreed to a standard for "high 
band" 8 mm which will provide superior 
performance. 

Laser Video Disc has yet to realise its 
mass market potential although it has 
quickly and enthusiastically been taken 
up for educational and industrial use, 
especially in computer controlled inter
active mode. If the public acceptance of 
CD carries over into the new CD-V for
mats which combine video and digital 
audio, then products like the combined 
CD/Laser Video players may signal a re
birth of this high quality video replay 
system. 

Infra-Red Remote Controls 
Can you imagine picking up your TV re-

A SMALL REMOTE. 
This device can be made to learn the 
codes used on all your different remotes, 
and then replace them all so that you only 
need this one, not one each for the 
stereo, TV, VCR and CD player. This 
technology is possible because all the 
manufacturers have standardised on infra 
red frequencies. 

mote control in the lounge and getting 
on screen confirmation as you turn off 
an air-conditioner in the bedroom, or 
command the microwave oven to start 
heating up dinner? Such devices are 
now actively under development. 

Remote control has evolved from a 
luxury toy to a common modern con
venience. Indeed their proliferation 
sometimes becomes an embarrassment 
with separate remote transmitters for 
VCR, TV, Cossett deck, CD and stereo 
all competing for space on the coffee 
table. 

Early remotes used UHF radio signals. 
they were unreliable and prone to inter
fere with other remote controlled equip
ment in the same room, or even in your 
neighbour's flat! Now with those prob
lems cured by the almost universal 
adoption of transmitters using pulsed 
Infra-Red radiation, engineers are turn
ing their attention to combining control 
functions for different equipment into a 
central, universal controller. 

Several companies are offering 
"smart" or universal remote controllers 
which can operate a variety of equip
ment from different manufacturers. 
They contain a microprocessor and 
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memory which can "learn" and 
"remember" the control codes used by 
different equipment and reproduce them 
on command. 

An extension of this system is an 
inter-room remote command system 
termed the "home bus". The idea is to 
develop a universal interface to allow all 
electronic devices in the house, includ
ing heating, cooling and security as we.II 
as entertainment devices, to communi
cate. Command signals would be coded 
and modulated onto the mains power 
circuits, obviating the need for special 
wiring. 

Connecting a home video product to 
the household power bus system would 
merely entail plugging it into a standard 
power socket. A product meant_ to re
ceive a command would decode appro
priate messages, perform its requested 
task and then transmit a confirmation. 
As an example, after plugging in a 
"smart" TV set in the kitchen, you 
could tell if it was on via a bedroom TV 
remote control unit. The command ex
ecution and confirmation would then 
appear on the bedroom's TV screen. 

Other Services 
An ever expanding alphabet soup of 
services is being offered as "add-on" 
components to the television signal. 

There's SAP (supplementary Audio 
Program) which is an alternative use of 
the second audio channel available in 
stereo receivers. The users of SAP in
clude translation of programmes into a 
second language and separate novice 
and professional commentaries during 
televised sporting events. 

The VPS (Video Program System), 
widely in use in Europe, is a control 
code inserted onto line 16 in the vertical 
blanking period. Specially equipped 
home video recorders can be remotely 
set-up, started and stopped by the 
code. In this way, special interest pro
grammes (educational, medical and 
financial) can be broadcast at varying 
times during the early hours and auto
matically recorded for later replay. 

Conclusions 
The truly stimulating part of all this 
crystal ball gazing is the way all the 
various technological advances interact 
to shape our future. 

For example, high definition TV sys
tems coupled with advances in pro
gramme distribution will probably first 
be taken up by industry, medicine, pub
lishing and indeed fabrics. A number of 
experiments have taken place where 
fabrics are being designed with HDTV. 
Just think what may be around the cor
ner as all these new technologies are 
cross bred. 



TECHNOLOGY 

Kathryn Doolan looks at a 
billion dollar probe which 
will be destroyed after 75 
minutes work. 

HE original Galileo was a 17th 
century mathematics professor. 
His most notable, but by no 

only, claim to fame is that he 
was the first ever to turn a telescope 
skywards, the first human to see the 
moons of Jupiter. Now a new Galileo is 
once more out to discover Jupiter and 
its moons. 

It's a highly automated robot, one in 
a series of probes that has opened up 
the solar system during the past twenty 
years. Spaceship Galileo will show us a 
whole new side to the giant of the solar 
system. But the success of the mission 
hinges on the success of the space 
shuttle. 

The history of the Jupiter Orbiting 
Probe (JOP) as it was known in the early 
70s was very similar to the Space Tele
scope. In 1975 NASA had ranked the 
JOP as its number one priority in plane
tary missions. A proposed start for the 
mission would have been contained in 
the financial year 1978 budget. How
ever the project nearly died in 1977 
when the House of Representative's Ap
propriations Committee recommended 
against it. The excuse for that action 
was the start of funding for the Space 
Telescope. The fight for the funding of 
the JOP was a turning point for the 
planetary exploration lobby. 

The main concern at NASA was that 
if funding for the JOP was not ap
proved, 200 jobs at the Jet Propulsion 
Laboratory would be lost. A frantic lob
bying effort was then launched by tele
phone and mail, to Congress and the 
White House. Although the scientists 
did most of the work themselves, they 
received active help from the emerging 
pro-space movement including the L-5 
Society, Omni magazine and "Star 
Trek" fans who were contacted at vari
ous conventions. This added thousands 
more letters and telephone calls, which 
in turn led to a new awareness of space 
and astronomy on capitol hill. 

Additional lobbying was carried out 
by staff members of the House Science 
and Technology Committee. In a very 
unusual political move, they challenged 

20th CENTURY 
GALILEO 

the Appropriations Committee in a floor 
fight and succeeded in having the fund
ing restored to the project. In 1979, 
Senator William Proxmire, an avowed 
hater of all things space, tried to stop 
funding and was voted down. In 1981 
another crisis occurred when the Rea
gan administration attempted to have 
the project cancelled but in the end was 
overruled by a personal appeal to the 
President by NASA. 

Clouded in Controversy 
Originally scheduled to be launched 
from the Space Shuttle "Atlantis" in 
May 1986, Galileo has actually been en
hanced by the time it has spent waiting 
for a launch. A typical Space Shuttle 
mission gets the payload into low earth 

DiscoYering Jupiter Again 
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20th Century Galileo 

The moon lo. It is as c:lose to hell of 
one would e'ler want to go. The 
biggest volcanos in the solar system 
spew molten sulphur across its 
landscape, gi'ling it a baleful, 
reddy-yellow appearance. 

begin an orbital tour of the planet last
ing eight months. In this time the orbiter 
will commence detailed studies of the 
planet with special emphasis on experi
ments which will determine the origin of 
Jupiter and it's composition. 

Another area for intensive study will 
be the four Galilean moons, discovered 
in 1610 by Galileo. lo also has a strong 
magRetic field. Callisto is covered by 
meteor craters, the largest of which is 
124 miles across. Scientists think that 
meteors date back to great bombard
ments some four million years ago. 
Ganymede seems to have bath old and 
new terrain, which contrasts in both 
light and dark zones, half water and 
half ice. Europa is a world which scien
tists describe in jest as a cracked billiard 
ball. It appears to be covered with an 
ocean of ice with no discernible fea
tures. Each of these moons will be vis
ited by Galileo in the spacecraft's 22 
month tour of Jupiter and images sent 

' ', 
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back to Earth will be 50 to 100 times 
clearer than ones sent back by the two 
Voyagers. 

Objectives 
The three main objectives for Galileo 
are as follows: 
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HEAT 
SHIELD 

1. Investigate the structure and compo
sition of the atmosphere of Jupiter. 

2. Study the surface and chemical 
properties of the Jovian moons with 
special emphasis on the Galilean sys
tem. 



3. Measure the structure and dynamics 
of the very powerful Jovian magnetic 
fields. 
The spacecraft that has been de

signed to carry out these goals consists 
of a 2500 pound orbiter and a 740 
pound atmospheric probe. The orbiter 
was built by the Jet Propulsion Labora
tory under contract to NASA, and is 
divided into spinning and despun sec
tions, a new development for planetary 
spacecraft. The "upper" section of the 
orbiter contains a five metre high-gain 
antenna which spins normally at 3.15 
revolutions per minute. The majority of 
the craft's electronics are located in an 
eight sided spun bus behind the high 
gain antenna dish. An 11 metre mag
nometer boom extends from the 
spinning section, allowing magnetic field 
readings in all directions. The electro
magnetic instruments must be placed at 
a distance to prevent interference from 
the other instruments on the spacecraft. 
The radioisotope thermoelectric genera
tors (RTG) used as the power supply, 
are placed at the ends of two five metre 
long booms because they could create 
electro magnetic interference. The RTGs 
can produce 570 watts of power which 
is used for all altitude control and ma
noeuvres. The entire system is spun to 
10 revolutions per minute for thruster 
firings as well for the deployment of the 
atmospheric probe. 

The orbiter will carry 10 instruments: 

( 1 ) A new camera system which 
should produce images up to 300 times 
better than Voyager. 

(2) A new infrared mapping spec
trometer which will be comparable to 
Landsat images. 

(3) An ultraviolet spectrometer to 
study Jupiter's atmosphere. 4) A 
photopolarimeter which will make tem
perature profiles of the Jovian atmos
phere and of the Galilean moons. 

(5) A magnometer which will measure 

II • 

Galileo undergoing tests at JPL. Meticulous cleanliness and infinite care have created a 
tradition in US Jupiter-bound space vehicles of unparalleled reliability. Pioneer 11, for instance, 
is still operating in interstellar space after twenty years. Galileo is only supposed to last eight 
months at Jupiter, but its designers hope that it, too, will be operating when many of them are 
gone. 

JOnce NASA became safety 
conscious after the 

. Challenger tragedy the 
initial project was replaced 

by a less powerfuJ but 
safer means of launching 
flatellites and probes ... ' 

magnetic fields and their interaction 
with the Galilean moons. 

(6) A plasma instrument which will 
yield data on low energy particles and 
clouds of ionized gas. 

(7) An energy particle detector which 
will measure high energy particles 
trapped in Jupiter's magnetic field. 

(8) A plasma wave instrument mea
suring plasma waves generated by light
ning. 

(9) A dust detector. 
( 10) Radio science experiments which 

will use tracking data to measure the 
gravity field on the two asteroids, Jupi
ter and it's moons. 

The atmospheric probe will consist of 
five instruments. 1 ) An atmospheric 
structure instrument which will measure 
temperature, density and pressure of the 
Jovian atmosphere. 2) A helium abun-
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dance interferometer which will measure 
the ratio of helium to hydrogen in the 
atmosphere. 3) A nephelometer which 
will determine the locations of cloud 
layers and the characteristics of cloud 
particles. 4) A net flux radiometer to de
tect the energy flow at each level of at
mosphere encountered. 5) A lightning 
and radio emission instrument. 

Protection From 
Sun and Venus 
Most of the instruments have been up
graded because of the cancellation of 
the 1986 mission. Other modifications 
have included thermal control surfaces, 
new blankets and heaters because of 
Galileo's proximity to the Sun. Extra 
protection has also been added to com
pensate for the craft's flyby of Venus. 

In the possible event that Galileo 
misses it's launch in 1989, contingency 
plans have been made to launch it 
again in July 1991. If this occurs then 
the flyby of Venus would be cancelled 
as well as the two asteroid encounters, 
although a singular flyby may occur 
from a greater altitude. Further delays 
would also add to mission costs. For the 
1986 launch the cost would have been 
US$673.5 million in development costs 
with post launch costs of US$225 mil
lion. For the 1989 mission development 
costs are now $US893 million plus 
US$500 million for post launch costs. 

As these things are measured, the 
Galileo mission will be money well spent. 
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TEXAS 
INSTRUMENTS 

TECHNOLOGY AWARD UPDATE 

PARAMETER MODULATION 
CONCEPTS 
In order to create musically interesting 
sounds it is necessary to have dynamic, 
time-varying waveforms by modulating 
the parameters of the FWF generation 
process. This modulation can be 
broadly divided into: 

i) time variation of the waveform 
within the time frame of a single 
note, and 

ii) time variation over the longer time 
of a musical phrase 

The user must be able to control the 
shape of the generated spectra by 

a) specifying the "default" dynamic 
spectrum for a single note occur
rence. This is carried out by pro
gramming the parameters of the 
synthesis process prior to playing 
the synthesiser and provides the 
basic timbre, or tone colour, of 
the synthesiser performance. 

b) varying the parameters of the syn
thesis process at performance 
time. This will be achieved 
through the control device (usu
ally a keyboard) the performer is 
using. Affecting changes in the 
dynamic spectrum over the length 
of a musical phrase (if done with 
skill) provides the musical expres
siveness to the performance. 

During 1987 Texas Instruments spon
sored various final year electrical engi
neering projects in the fields of Digital 
Signal Processing, Local Area Networks, 
and Parallel Processing. 

In Parallel Processing systems, multi
ple processors work together either on a 
common set of data, or multiple sets of 
data, in order to complete a task much 
faster than can be achieved by a single 
processor. In work carried out at the 
University of Technology, Sydney an ini
tial working prototype was developed of 

a performance oriented music synthesis
er. Ultimately this synthesiser will have 
multiple processors working in parallel, 
handling different sections of the syn
thesis process. This project was the win
ner of the Parallel Processing section in 
1987. 
Student: John Reekie 
Supervisor: Dr Warren Yates - Univer
sity of Technology 

PRINCIPLE OF OPERATION 
This project was motivated by a desire 
to design a musical synthesiser that al
lows musical expressiveness of a type 
that we hear from a saxophone or gui
tar, but which is sadly lacking in current 
electronic synthesisers. A performance 
oriented real-time synthesiser using 
time-domain Formant Wave Function 
(FWF) synthesis has a number of ad
vantages over the usual synthesis meth
ods because of it's computational effi
ciency and the ease with which one can 
generate complex sounds. 

As the first stage of this project a 
working system was developed using 
the TMS32020 Digital Signal Processor. 
Because the parameters of the synthe
siser were implemented through soft
ware, the system allows different algo
rithms and configurations to be de
veloped quickly. In order to control the 
synthesiser, a MIDI (Musical Instrument 
Digital Interface) compatible keyboard 
was used, which ensures that the instru
ment is easy to use, as well as allowing 
it to be connected to any other MIDI 
compatible hardware. 

prptptyH IHl-t!mt FOE tynlb11!11r 

TEXAS INSTRUMENTS AUSTRALIA 
SEMICONDUCTOR GROUP 

Phon.e (02) BB7-ii22 
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TECHNOLOGY 

pilot has to monitor a large num
ber of immensely complex systems, 
analyse faults as they appear and 

correct them. He also has to do it very 
fast, and be totally correct. The conse
quences of getting it wrong can be dire 
indeed. 

As a result of this, aircraft cockpits 
have become a training ground for er
gonomists, those who deal in the sci
ence of man-machine interactions, and 
in particular for those who manage the 
flow of information and control. The es
sence of the problem is information 
flow. It's possible to measure literally 
thousands of different things in an air
craft. Its possible to design displays to 
show the information to the pilot. Un
fortunately, however, it's not possible to 
get the pilot to absorb it all, and what's 
more important, understand it. 

To handle all these problems, a num
ber of different routes are being fol
lowed. At the most fundamental level, 
the way in which the information is dis
played is under review. Screens are re
placing dials, and the entire concept of 
the dashboard is undergoing modifica
tion, with the information being dis
played in more convenient positions. 

Then computers are being used to 
change the nature of what is displayed. 
They can now analyse the aircraft situa
tion, and drive the displays with relevant 
information. Finally, there is growing 
emphasis on non-visual methods of con
trol. 

Displays 
The initial response to the growing com
plexity of aircraft was to increase the 
number of dials. A typical second world 
war fighter might have had ten guages 
on the dashboard. The Boeing 707 in 
the late 1950s had perhaps 50. The 
1960s vintage BAC l - l l had only two 
engines, but this still needed the pilot to 
scan 47 dials. 

Without some rationalisation of the 
situation, the current generation of air
craft would have had proportionally 
more. Something had to give. One 
method might have been to employ a 
pilot to do nothing but perpetually scan 
the instrument panel. Economics, apart 
from any other inefficiency, rule this 
out. The chosen method has been to 
stop using the old mechanical dial tech
nology and start redesigning the dis
plays using the freedom given by mod-

The Airbus A320 is perhaps one of the most sophisticated aircraft erer to fly. Erery aspect of its 
operation is electronically controlled. 
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Flight deck ergonomics 

ern display technology. 
The result is that modern cockpits ore 

no longer dominated by impressive look
ing banks of moss instruments. Today, 
colour cathode ray tubes (CRTs) hove 
pride of place. Solid state LED and LCD 
screens ore also common. The advan
tage of using displays is that one is not 
limited by the mechanical requirements 
of a guoge. On a CRT, one con display 
information via a needle, via a bar 
graph or digitally, or even some combi
nation of these as required. What's 
more, one con mix and match instru
ments to present more information, fost
er, to the pilot. 

As on example, consider that tradi
tionally, a flight panel contains five in
struments, on airspeed indicator, com
pass, turn and bank indicator, vertical 
speed indicator, and artificial horizon. 
These tell the pilot all that's necessary 
to know about the orientation of the 
plane in the air. In the new Airbus 
A320, all these ore grouped together on 
one screen, dominated with a graphic 
representation of the horizon. Speed 
and heading ore displayed as digits, 
other information on bar displays and 
still more by indicator needles. 

However, this is but the first step. The 
second is to take the display of the 
dashboard and put it where the pilot is 
looking. The most common method of 
doing this is with the HUD, or Heads 
Up Display. The HUD concept has been 
around· for several years, the basic idea 
being to project some of the instruments 
onto the windscreen in front of the pilot, 

The layout of the new generation of cockpits is the result of much trial and error 
in simulators. Here, real emergencies can be simulated and the reaction of pilots 
judged. If nothing else, this work has shown that the way an instrument looks can 
save life. 

so that the pilot doesn't need to look 
down to see them. 

The design of really practical HUDs 
has come a long way since they were 
first suggested. The Fl 8s of the RAAF 
have the ability to project some of their 
instrumentation onto the screen, and 
most of the instruments ore arranged in 
such a way that the pilot has to look a 
minimum distance to find what he 
wonts anyway. However, the leaders 
appear to be the French Thomson CSF, 
who hove plans for what they call a 
"virtual cockpit", a complete set of 
cockpit instruments focused at infinity, 
so that the pilot con see them, not only 
witout moving his eyes from the world 
outside, but even without focusing. 

An enhancement of the HUD is the 
head mounted display (HMO), in which 

the display is mounted on the pilots hel
met so that he carries some of his in
struments with him irrespective of where 
he looks. At the moment, HMDs ore re
stricted to military use, mainly as 
weapon sights for aiming, and the 
amount of information that can be dis
played is extremely small. However, ad
vances in miniaturisation and optics 
may well allow the complete instrument 
panel to be shown at infinity no matter 
where the pilot looks. 

Computers 
All this presupposes that there is a set 
amount of information, and it must al
ways be available to the pilot. This is 
obviously not so, and in fact, from the 
point of view of managing information 
flow, being able to see it all easily is 
only the very first step. Having the cor
rect information in front of the pilot is 
much more important. 

Generally, modern instrument displays 
are organised by a flight management 
computer. This projects information on 
the displays as required. One of the 
most intelligent applications of comput
ers to flight deck management is in the 
new Boeing 737 model 300. The 737 
has been around almost twenty years, 
but the application of computers has 
turned an old workhorse into a brand 
new plane, well fitted to compete in the 
1990s. 

The A320 is the first airliner to have fly-by-wire side stick controller and fully 
integrated displays. Each pi/at has two similar displays in front, while 
communications and engine information is on the centre console. However, in an 
emergency, any display can be switched to any screen. 

The flight management system (FMS) 
allows the pilot to enter the entire flight 
plan before take off. After take off, the 
computer takes over flying the plane, 
while the pilot monitors its performance. 
In the cockpit, both pilots have access 
to colour CRTs, and they can, at will, 
nake the CRT display any instrument 
they want. However, the computer 
guides the display as well, through the 
control display unit. At every point in 
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the flight, certain selected instruments 
are displayed and not others. This is 
particularly handy with navigation in
struments, where all the facts and fig
ures relevant to a particular leg of the 
course can be displayed, to be replaced 
by others on the next leg. Furthermore, 
markers can be placed on instruments 
so that they only become visible if they 
move outside preset parameters. 

The function of the FMS is actually 
much more wide ranging than simply 
managing the display and acting as an 
autopilot. It integrates the flight man
agement computer, the flight control 
system, the autothrottle and the inertial 
reference system. Between them, these 
computers fly the aircraft, ensure that it 
is performing economically, navigate 
precisely and check themselves. The 
pilot monitors the system. 

Essentially, except for take off and the 
final moments of landing, the pilot is re
dundant. As long as things go well. 
When things stop going well, the pilot's 
assessment of the problem and how to 
fix it are the only thing that will save the 
day. 

Non-visual cues 
Currently, aircraft are managed by the 
pilot visually taking in information, and 
mechanically outputting control infor
mation. Many ergonomists are examin
ing ways of changing this. A number of 
projects are in the air that will result in 
pilots being able to talk to planes, or 
planes being able to talk to pilots. Even 
more exotic: using the pilots eyes as a 
control source. 

A number of different aircraft now 
use voice synthesis and recognition as a 
means of control. It's expensive, and 
not particularly reliable at this point in 
time, so the application is almost en
tirely military, nevertheless it's a pointer 
to the future. In 1981, for instance, the 
French Vecsys company won a contract 
from the French Air Force to build a 
voice recognition system for the Mirage 
2000. It is a learn and tell system, in 
which the pilot has to say a number of 
words to the machine, which then 
records them. Later on, repeating the 
word will trigger a response. It has 
taken a while to develop, but today in 
the Mirage, the pilot can control the dis
play, radar and radio by using some 
forty different words. 

Unfortunately, the French system is 
restricted to non-critical functions be
cause of its inherent unreliability. A sim
ple template system is totally unintelli
gent, thus it will always be suseptible to 
false triggering. The big push now is to 
develop some kind of intelligence that 

On 26 June an Airbus A320 crashed during an airshow at Habsheim, France, with 
129 people on board. Miraculously, only four people died. Were the computers 
responsible? Pilots throughout the world reacted with horror to the test pilot's 
statement immediately after the crash that the on-board flight computer had failed 
to relay instructions to boost power through to the engines. The incident has sent 
computer programmers back to the drawing board in a frantic attempt to 
demonstrate the reliability of their code. At the moment the real cause of the crash 
is not known, but it hos made industry people just a little more cautious about 
trusting planes to computers. 

will make the system respond more pre
dictable. 

Another exciting technology in cockpit 
management is the eyegaze monitor. 
Such systems work by tracking the posi
tion of the pilot's eyes. If you look at 
the radar screen, it turns on. Look at a 
button, it changes state, and so on. 
This makes possible a virtually instinc-
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tive response to the situation of the ma
chine. This, of course, is the object of 
all good man-machine interfaces, to 
make the machine so easy to use it be
comes virtually an extension of ones 
own body. Speech is the instinctive 
method of control and communications 
used by humans, so it will probably be 
the way control techonology will jump. 



FOL S SERIES 
The FOLSseriesofwideband (1 KHz to 1 GHz) 
analogue fibre optic telemetry systems provides 
interference free transmission of data from 
hostile EM! environments. 
Principal Features: 

• FOL 500 S : 1 KHz to 500 MHz bandwidth. 
• FOL 1000 S : 1 KHz to 1 GHz bandwidth. 
• Double shielded Transmitter 

Rofin Australia Pty. Ltd. 
P.O. Box 38, Mordialloc, Victoria Australia. 3195 
Telephone: (03) 580 0802 Fax: (03) 580 1480 
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Strawberry Tree 
Computers 

LABORATORY AND 
INDUSTRIAL DATA 
ACQUISITION AND 

CONTROL FOR IBM AND 
APPLE COMPUTERS. 

COMPLETE WITH SIMPLE 
TO USE MENU 
DRIVEN SOFTWARE. 
Call Today for a free 
Software Demonstration Dis 
- We11 also send you our 
56 page catalogue of 
products and applications. 'PLUG-IN AND PLAY' 

CURRENT SOLUTIONS 
12\ ( 11 l f{( 11 ._, I HI I I B \ ') <.., \ \ \ 11 I\ \ I l :n :J:l 

p110-..1 10:!1 no :!2<JK 1 \X dU1 no 1%7 

tor hig_hQower 
battery_rnotive connectors 

choose Anderson 
g_ower R.roducts. 

Phone your nearest outlet for 
a complete product catalogue 

T 
ALCATE L 
STC-CANNON 

248 Wickham Road, Moorabbin. 3189 
VIC. (03)5551566 N.S.W.(02)6632283 
SA (08)3630055 OLD. (07)8325511 
W.A.(09)3814155 TAS. (002)343567 
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JOIN THE 
WIRELESS 

INSTITUTE OF 
AUSTRALIA 

The Wireless l!lstitute 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. 

OTHER SERVICES INCLUDE: 
• Sole representation for amateurs at 

government level 

• Classes for students for the Novice, 
Limited and Full Call Certificates 

• Lessons by correspondence 

• A world-wide OSL service 

• Books and publications sales 
• Participation in contests, seminars 

and field days 

• Weekly news and information 
broadcasts 

Learn more about the W.l.A. and 
AMATEUR RADIO 

Forward this coupon, or write to: 

Helen Wageningen 

MEMBERSHIP & CIRCULATION 
MANAGER 

W.l.A. 
RO.BOX300 
CAULFIELD SOUTH 
VICTORIA 3162 
Please send a WIA membership form to: 

NAME ......................................... .. 

Address ....................................... . 

u 
"' ···················································~ 
Ci5 

. . . . . . . . . . . . . . . . . . Postcode .................. ;r 
"' Registered Address: 3/105 Hawthorn Road. Caulfield <D 

North 
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Let your car 
hi·fi hear 
the good 

news. 
Infinity RS693 KAPPA 
The definite acoustic 
loudspeaker system in 
automotive fidelity. 
The RS 693 is the most 
technologically advanced 
6" x q" loudspeaker on the 
road today. 
You don't have to travel for 
to hear it. 

~lnfinil',( 
Distributed by: 

Sliver Australla pty. Ltd. 
4 Rushdale Street, Scoresby, Vic. 3179. 
Ph: (03) 763 0177, Fax: (03) 763 0677. 
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Do comput,rs 
play any :patt 
In.your life?· 

If they do - or if you .. tust :wai'iOo 
find out about them "" dolt:'t miss 

each month's issue of 

•NEWS 
•REVJEWS 

•PROCRAMS 
•TUtO~JA~S : · 

All Your C011•'111:1t'r,'~· a~~ie!~~ 
wrltten. in everyday 
not computer . · 
you're a beginner . : .• 
something fGt you ln>eveij .... ·· 
issue. And our regut11:r.c1:1tttm~s 
on all the popufa" i/ 
mk:ro(omputersatJ ·· ·· 
enough Information 
newcomer straight 
exciting world of cot1~p~itfi!l11J; 
- Your Computer 
to cost you a Jot. fes.s 
than its over&ei!s ri¥al$ 
provide yqu :with ·the ta 
in Formation on the C.t?!)'l~l~f:·.·. · 
scene in Australia at the $iilfl°le 
time. Look for .it every· flloJ'ittl' a( •: 
your newsagent. 

Look for it eoch month· 
at your locQl·ne,wsatent 

or subscr;J.,·•ow by . 
ph:oning (02) 693• 9511 

or 693'9515 



~~ 
9 PIN TO 25 PIN 

CONNECTOR ADAPTORS 
The perfect solution! Features gold 
plated pins. 
X15668: DB9 Plug to DB25 Socket 
X15669: DB9 Socket to DB25 Plug 

.................... each 510.95 

RS232 BREAK OUT BOX 
A simple way of monitoring RS232 
interface lead activity. Interface 
powered, pocket size for circuit 
testing, monitoring and patching. 
1 O signal powered LED's and 
2 spares. 24 switches enables you 
to break out circuits or reconfi~ure 
and patch any or all the 24 active 
positions. 
SPECIFICATIONS: 

c~~~~~t~~~ieD:n~5 8~~5 os~~:im 
Indicators: Tricolour LED's for TD, 

AD,ATS,CTS,DSR,CD,TC, 
AC, DTA, (E)TC. 

Jumper Wires: 20 pieces. 
Power: Interface power. 
Dimensions: 85 x 95 x 30mm 
X15700 594.95 

·•· r;1:e 
RODIRVING 

ELECTRONICS 
MELBOURNE: 48 A'Beckett St. 

Phone (03) 663 6151 

NORTHCOTE: 425 High St. 
Phone (03) 489 8866 

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

MAIL ORDER& 
CORRESPONDENCE: 

P.O. Box 620, CLAYTON 3168 
Order Hotline: 008 33 5757 
(Toll free, strictly orders only) 
Inquiries: (03) 543 7877 
Telex: AA 151938 
Fax: (03) 543 2648 

ORDER HOnlNE 
008335757 
ITOLLFREEI 

STRltTL Y ORDERS OOL Y 

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 ........ $7.50 
The above postage rates are for 
basic postage only. Road Freight, 
bulky and fragile items will be 
charged at different rates. 

All sales tax exempt orders and 
wholesale inquiries to: 

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

Errors and omissions excepted. 
Prices and specifications subject to 
change. 
IBM", PC", xr. AT", are registered trademarks of 
lnternat10nal Busmess Machines "Apple 1s a 
registered trademark. ·oenotes registered 
tradmarks ot their respective owners 

COPY HOLDER 
(YU-H33) 

•Copy area 91/2" x 11" 
• Sliding line guide 
• Flat metal base 
C21060 .............. 539.95 

'~! <1 
PRINTER LEAD 

•Suits IBM" PC/XT, compatibles 
• 25 pin "D" plug (computer end) to 

Centronics 36 pin plug 
P19029 (1.8 metres) 514.95 
P19030 (3 metres) ... 519.95 

'11 
THE BUTTON 

SPIKE PROTECTOR 
Surges and spikes are caused not 
only by lightning strikes and load 
switching but also by other equipment 
being switched on and off, such as 
fluorescent lights, electric motors, 
fridge freezers. air conditioners, etc. 
For effective protection such spikes 
must be stopped before they reach 
your equipment. Simply plug The 
Button into an outlet and it will protect 
all equipment plugged into adjacent 
outlets on the same branch circuit. 
The Button employs unique metal 
oxide varister technology and will 
dissipate 150 joules of electrical 
energy. (nearly twice that of 
comparable surge arresters.) 
SPECIFICATIONS: 
Voltage: 240V Nominal 
Total Energy Rating: 150 joules 
Response Time: 1 Ons 
Protection Level: 350V peak 
.. ........................... 534.95 

MOUSE MAT 
• A quality mouse mat for accurate 

and comfortable tracking 
• Anti-static 
• 265x 225mm 
C21075 .............. 514.95 

tiiiiiii~/ 
PRINTER RIBBONS 

TO SUIT: 

CP80, SXSO, DP80, BX100 

1-9 
$8.95 

MB100 
(C22036) 10+ 

57.95 

MX70/80 FX70/80 RX70/80 
1-9 (C22031) 10+ 
$8.95 57.95 

MX100, FX100, RX100 
1·9 (C22002) 10+ 
519.95 518.95 

1·9 
59.95 

1·9 
527.60 

LX80 
(C22003) 

LQ1000 
(C22012) 

10+ 
58.95 

10+ 
525.00 

THOMSON 
EGA MONITOR 

Top quality high resolution EGA 
monitors with a space-age design. 
SPECIFICATIONS:. 
CRT: 14 inch (360mm) diagonal, 

90 degree deflection. 
Display Size: 245(H) x 180(V)mm 
Phosphor: P22, non glare, tinted 

screen. 
Dot Pitch: 0.38mm 
Video Bandwidth: 18 MHz 
Resolution: 15·75KHz · 640 x 200 

21 ·85KHz 640 x 350 
Input Signals: 

1. RGBI -positive, H(+), V(+) 
2. RrGgBbl ·positive, H( + ), V(-) 

Input Impedance: 330 ohms 

D~~~i~C:~1~\~g7~r~~~~~r.~ KHz 
+-10Hz 
Vertical: 50 - 60 Hz 

Connector: 9 pin, D·type 
Size: 312(H) x 363(L) x 380(W)mm 
Weight: 10·8 Kg (Net) 

x 14525 ................. 5695 

EGA CARD ........... 5195 

Z-DIN 
12" TTL MONITOR 

X14500 (GREEN) . 5139 
X14502 (AMBER) . 5139 
10 OR MORE $129 EACH 

Z-DIN 12" 20MHz 
COMPOSITE MONITOR 
X14514(GREEN) . 5119 
X14516(AMBER) . 5119 
10 OR MORE $109 EACH 

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

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

(80/132 column) 
• Excellent value at these prices' 
C21054 .............. 526.95 

DATA TRANSFER 
SWITCHES 

If you have two or four compatible 
devices that need to share a third or 
fifth, then these inexpensive d,ata 
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 
• Switch comes standard with 

female connector 
2WAYRS232X19120 

.. ................ ONLY 549 
4 WAY RS232 X19125 

.................. ONLY 559 

2 WAY Centronics ........ 
X19130 ........ ONLY 549 
4 WAY Centronlcs ....... 
X19135 ........ ONLY $59 

Verbatim 
Da/,1Life -

VERBATIM 
DISK SPECIALS I 

ALL PRICES PER 10 DISKS 
DESCRIPTION 1·9boxes 10+boxes 
31/2" 1 S/2D $39.95 $37.95 
31/2" 2S/2D $46.95 $43.95 
31/2" 2S/HD $99.00 $89.00 
51/4" 1 S/2D $22.00 $21.00 
51/4" 20/20 $26.00 $24.00 
51/4" 2S/4D $75.00 $70.00 
51/4" 2S/HD $41.00 $39.00 

MICRODOT 
DISKS! 

FREE PLASTIC LIBRARY CASE 
WITH EVERY 10 DISKS' 

DESCRIPTION 1 ·9 boxes 10+boxes 
3112" 2S/2D $32.95 $30.95 
51/4" 1S/2D $11.95 $10.95 
51/4" 2S/2D $13.95 $12.95 
51/4" 2S/HD $29.95 $27.95 

COMPUTER PAPER 
Quality paper at a low price! 
2, 000 sheets of 70 gsm bond paper. 
C2100311x91/2" 539.95 
C2100515x11" .$67.95 

PANASONIC KX-P1081 
DOT MATRIX PRINTER 
e 120C.P.S. 
• Pica or Elite character set 
•Print Modes: NLQ, Dot Graphics, 

Draft, Proportional Font. 
• Reliable and Compact 
• Proportional Printing 

: ~~gP~i~~~k~~ier 
C20035 . Normally $595 
We won't be beaten! only 5379 

DELUX.E 
PRINTER STAND 

• Restores order to your work area 
without occupying extra space. 

• Feeds and refolds paper under the 
printer automatically. 

• Adjustable paper deflectors to 
ensure smooth flow of paper. 

• Made of moulded plastic 
• Suitable for most printers 
C21058 80 column 589.95 

(i). (i). 
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"NO BRAND" 
DISKS 

Now you can buy absolute top quality 
disks that are probably the cheapest 
in Australia! They even come with a 
lifetime warranty! So why pay 2·3 
times the price for the same quality? 
Packs of 1 O, 2S/2D without boxes, 
or brand name, just their white paper 
jacket, and index labels. 
(51/4" disks includes write protects). 

51/4" 2S/2D DISKS 
10+DISKS 100+DISKS 1,000+DISKS 
56·95" 56· 75" 56·50" 

(ALL PRICES PER 10 DISKS) 

51/4" HIGH DENSITY 
(DOUBLE SIDED) 

10+DISKS 100+DISKS 1,000+DISKS 
527.95•• 525.95•• 525.95•• 

(ALL PRICES PEA 10 DISKS) 

31/2" 2S/2D DISKS 
10+DISKS 100+DISKS 1,000+DISKS 
527 526 524 

(ALL PRICES PEA 10 DISKS) 

51/4" DISK STORAGE 
(DD100-U 

Efficient and practical. ~rotect your 
disks from being damaged or lost! 
Features ... 
• 100 x 51/4" disk capacity 
• Smoked plastic hihged lid 
• Lockable (2 keys supplied) 
•High impact ABS plastic base. 
• Contemporary design 
c16020 . only 515.95 

JUMBO 
51/4" DISK STORAGE 

(DD120-L) 
If you have lots 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 ..... only519.95 •--

51/4" DISK STORAGE 
(DD50-L) 

Efficient and practical. Protect your 
disks from being damaged or lost! 
Features ... 
• 50 x 51;4" disk capacity 
• Smoked plastic hinged lid 
• Lockable (2 keys supplied) 
• Contemporary Design 
C 16025 .. .. . only 514.95 

31/2" DISK STORAGE 
(DD80-L} 

•Holds up to 80 x 3'12" diskettes. 
• Smoked plastic hinged lid 
• Lockable (2 keys supplied) 
• High impact plastic base 
• Contemporary design 
C16038 ..... only 519.95 





Professional headphones for 
the home 
Rockion T roding in Mel
bourne hos just released the 
Koss Model PR0/450 head
phone, and ore selling it as 
the Professional gear you use 
while at home. 

Each earcup hos a twin ele
ment driver in it. The mid to 
high transducer contains a 
Neodymium magnet with a 
copper clod, aluminium voice 
coil. The low frequency driver 
is a polyester diophrom with 
exceptionally long travel. 
There is a first order filter 
acting as a cross over to link 
the two together. As a result, 
Koss claim a frequency re
sponse of 10 Hz to 30 kHz. 

The connections between 
the various ports of the unit 

ore mode with oxygen free 
copper coble, which is 
claimed to minimise resist
ance. The headbond is mode 
of genuine leather and the 
eorcups hove a unique con
toured shape, oil of which is 
designed to make then com
fortable to wear over long 
periods. It even comes with 
two detachable extention 
cables, one 2.4 metres and 
the other 7.6 metres. 

Specifications 
Frequency Response 10 Hz-
30 kHz 
Impedance 1 OOR 
Sensitivity 300 mV at 100 
dBSPL 
Weight 426g 

READER INFO No. 286 

Hard disk audio storage 
The PBX4001 digital audio 
disk is on audio production 
tool intended to work in a 
video production environ
ment. A 50 MB Winchester 
disk drive provides 4.25 
minutes of storage of stereo 
signals. 

A 32-bit microprocessor 
makes format conversipn 
from different digital storage 

standards possible. An RS422 
remote control input is pro
vided enabling the PBX4001 
to be interfaced to most edit 
computers, to which it will 
appear like a conventional 
tape player. It's available 
from Quantum Pacific, Unit 
B, 5 Skyline Place, Frenchs 
Forest 2086. 

READER INFO No. 285 

Psychoacoustic design 
Australia's Acoustic Research 
Laboratories hove released 
another in its recently estab
lished Linc line of amplifiers. 
The Linc 2010 is a 50 W 
power amp, and while no 
specifications were available 
when we went to press, the 
amp hos been designed ac
cording to designer Tor An
dersen's principles of psy
choacoustic design. 

Psychoacoustic design 
doesn't exactly dispense with 
physical, objective specifica
tions so much as relegates 
them to the mildly interesting, 
way behind "sonic character-

istics". Reality Search hos 
been researching sonic 
characteristics, the subjective 
area of how we physically 
perceive sound and interact 
with sonic information on a 
subconscious level. In terms 
of designing, this means not 
only considering the physical 
characteristics of a compo
nent, ie, how many nonofo
rads, but studying any colour
ing or less tangible effects a 
component might hove, on its 
own and in conjunction with 
other components and ma
terials. 

Tor Andersen hos been 
designing amplifiers on a 
contractual basis for 15 years 
or so, and is now establishing 
a range to sell more widely. 
The range will consist of the 
aforementioned 2010 power 
amp for $599 and a match
ing preamp 2000 for $599; 
the 2020 100 W power amp 
for $800-$900; the 2110 50 
W integrated amp for $800; 
and the 2120 100 W inte
grated amp for $1200. 

If this approach interests 
you and you wont to test 
Reality Search's results, Tor 
Andersen con be contacted 
through PO Box 183, Strath
field, 2135, or on (02) 816-
1380. 

READER INFO No. 287 
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Customer research 
A recent Bose newsletter has 
some profiles of its custom
ers. They are likely to be 18-
34 year olds with high in
comes and professional or ex
ecutive occupations. These 

descriptions are some of the 
results of a survey of 3500 
Australian hi-fi buyers. 

Some other points to 
emerge ore that 46% of peo
ple buying hi-fi systems did 

not previously own one, that 
30% had selected a brand 
before entering the store, that 
men are more likely to be the 
decision makers than women 
or couples (38%, 20% and 

SOUND INSIGHTS, SEP. '88 
3 

Microphone 
for car phones 
Audio Engineers has released 
the Shure Clearvoice, a unidi
rectional microphone which 
attaches to the driver's seat 
belt, and a dual low-noise 
amplifier system. The idea is 
to allow clearly understood 
speech with no compromise 
in safety while talking on the 
telephone in a car. 

The response curve of the 
speaker has been designed to 
enhance the human voice 
and to suppress unwanted 
noise at frequencies outside 
the range of normal conver
sations. Design considera
tions include the elimination 
of vox system cut-off which 
'clips' the first syllable of the 
first word spoken and the 
'shock-wave' of car noise 
each time the driver comes 
back on line. The mic is avail
able from Audio Engineers, 
342 Kent Street, Sydney 
2000. (02) 29-6731. 

READER INFO No. 289 

18% respectively), and that 
doctors, electronic enginners, 
technicians and school teach
ers figure highly in the occu
pations of purchasers. 

READER INFO No. 290 



New Boot-Mounted 
CD Player 
Pioneer's confidence in the fu
ture of in-car CD technology is 
further evidenced by the re
lease of the new CDX-MlOO 
multi-play CD player. The 
CDX-MlOO utilises a six disc 
magazine (JD-MlOO), and so 
provides six hours of uninter
rupted music. 

Previously, the loading and 
storage of CDs in the dash
board of the motor car has pre
sented a number of drawbacks, 
however, the new CDX-MlOO 
is mounted in the boot of the 
vehicle. The six disc magazine 
can be pre-programmed with a 
music selection and loaded into 
the boot-mounted unit for con
tinuous operation. This archi
tecture is becoming increasingly 
common with most of the high
end Japanese manufacturers of
fering a boot-mounted option. 

Coupled with the CDX-MlOO 

is the dash-mounted KEX
M700 command unit which, in 
addition to controlling the CD 
function, also offers a high 
quality cassette deck and 
AM/FM Supertuner. A single 
DIN-size unit capable of com
manding all three sources ( cas
sette, AM/FM tuner and CD), 
the KEX-M700 is an industry 
first. 

The CDX-MlOO and KEX
M700 have been designed with 
security in mind. The likeli
hood of theft is reduced with 
the boot mounting of the 
CDX-MlOO and an anti-theft 
SECRET CODE on the KEX
M700. It also features the 
unique remote control unit 
which improves on safe driving 
and ensures convenience. 

The CDX-MlOO includes 
AMPS (auto magazine program 
selection), Track Search, Track 

Scan, Music Power, Program 
Play and Random Play. 

The KEX-M700 cassette 
deck offers Auto Reverse, Full 
Logic Control, Music Search 
and Dolby B&C while the 
tuner incorporates the latest in 
convenience features, such as 
Best Stations Memory for auto 
station selection. An infra-red 
remote control is included. 

The CDX-MlOO mechanism 
floats on air damper suspension 
(similar to that utilised on 
buses) to overcome potential 
mistracking as a result of un
even road surfaces. Mistracking 
is still a problem for the car 
CD, but new technology as 
well as new cars, is likely to re
duce the problem in the future. 

READER INFO No. 291 

Pioneer's CDX-M100 multi-play conpact disc player. Remote control for the Pioneer boot mounted CD player. 

• CD: Stores sound signals 
The CD family digitally for replay to a maxi-

mum of 7 4 minutes on a CD 
The non-recordable optical player with amplifier and 
disc family seems set to be loudspeakers. (Diameter 
joined by the recordable disc, 12 cm and 8 cm.) 
CD-RAM, Tandy and CVA CD-ROM: Stores keyboard 
Computer and Peripherals characters and graphic infor
(distributor of Maxtor), have motion for interactive recall 
both recently promised prod- using a CD-ROM player and 
ucts for the near future. But computer. Presently used 
while we're waiting, here is a mainly for on-line databases 
guide to what is presently such as telephone directories, 
available in this optical disc encyclopedias and census di
medium. rectories. Seems set to play a 

big role in computer memory 
storage also. (Diameter 
12cm.) 

CD graphics: Stores a digi
tal sound and graphic display 
for replay on a CD player, CD 
graphic decoder, TV monitor, 
amplifier and loudspeakers. 
Would seem to have limited 
use. (Diameter 12 cm.) 

CD-I: Stores a 2 to 16-
channel digital sound with 
image or text data for inter
active recall on a Laser Vi
sion Disk system. Could be 
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used for education or product 
demonstration much more 
than it is. (Diameter 20 cm 
and 30 cm.} 

CD-V: Stores a 20 minute 
digital sound plus five 
minutes of digital sound with 
moving images for replay on 
a CD-V player, TV monitor, 
amplifier and loudspeakers. 
The CD-V player also plays 
CDs and makes a marvellous 
jukebox. (Diameter I 2 cm.) 

READER INFO No. 292 



Latest in CD players 

Symphonio Hi-Fi in Mel
bourne hove just released the 
second of Cambridge Audio's 
CD players, called quite obvi
ously, the CD-2. Like the CD-
1, its on unusual mixture of 
things and has created quite 
a stir since its release at the 
Winter CES in Los Vegas. 

The front end and loser en
gine is essential the some as 
that of the Philips CD660. 
Cambridge hove re-worked 
the suspension components 
and ployed about with ear
thing paths, but thot's all. 
More importantly, they have 
completely replaced the 
power supply, up to a mas
sive l 00 VA and also in
creased the power supply ca
pacitance up to 22 milli 
Farads. 

The main point of interest 
is in the digital to analogue 
circuitry. It's so good that the 
CD2 outputs are connected, 
more or less directly to the 
output plugs. There ore no 
output filters or amplifiers ot 
all. 

The core of the design is 
the 16 x 16 decoding system, 
which is a unique Cambridge 
Audio development. A 16 bit 
word length is used for each 
data sample but after un
scrambling and error correc
tion the data is passed 
through a four times over
sampling digital filter from 
which it is fed to the Cam
bridge 16 times module. Here 
four data samples ore calcu
lated for each of the original 
samples. Thus the process is . 
four by four sampling be-

cause the process is spread 
over two circuits but if the 
whole process took place in
side one integrated circuit it 
would be seen for what it is; 
16 times sampling. 

Cambridge hove pocked the 
circuitry into six Custom ICs 
and shortly the complete cir
cuit will become available in a 
28 pin VLSI custom chip. 

The total data rote of the 
complete system is a stagger- . 
ing 23 M bits per second but 
this is brought down to a 
more manageable 5.7 M bits/
sec by the use of four paral
leled processing chains. Multi
plexed decoding circuitry 
feeds successive data sam
ples to one of four dual Digi
tal to Analogue Converters 
(DACs) thus enabling each 
DAC to work within its maxi
mum allowable operating 
speed with no loss of accura
cy. The outputs of the DACs 
ore summed via 2.2 K resis
tors to give on output imped
ance of 550 ohms before 
being fed to the audio out
puts via a 4.7 uF polycarbon
ate capacitor. 

The DACs used ore TOA 
1541 s which ore combined in 
matched sets. All the supply 
decoupling capacitors used 
are Siemens Polyester types 
rather than more common 
ceramic types. 

The Cambridge 16 x 16 al
lows the conventional low
poss filters, and integrator 
state (normally needed to 
smooth out the steps be
tween successive samples) to 
be completely eliminated by 

increasing the number of 
steps to 16 for each of the 
original data. As a result the 
analogue waveform is effec
tively smooth upon recon
struction. The only visible ir
regularity comes from the 
residual 705.6 KHz sampling 
rote; a frequency which con 
be efficiently attenuated by a 
simple single pole passive fil
ter. This filter is provided by a 
small polystyrene capacitor. 

The CD2 is totally manu
factured in the new Cam
bridge Audio facility at St. 
Ives, Cambridgeshire in the 
UK and is tested using the la
test automatic test equip
ment. According to Cam
bridge, all CD2s hove under
gone a new quality assurance 
scheme designed to minimise 
reliability problems. In addi
tion to normal test and in
spection stages each CD2 is 
loaded with a disc and 
wrapped in a polythene bog 
before being placed on a 
burn-in rock. It is then under 
power for a minimum of 12 
hours on a 5 minutes ON; 10 
seconds OFF cycle. The 
player quickly heats up to a 
case temperature of around 
80 degrees celcius ensuring 
the premature failure of any 
below standard components 
or soldered joints. Further
more after each l 0 second 
OFF period the player resets, 
its circuitry spins up the disc 
and reads its table of con
tents - the sequence where 
the CD player is most likely to 
give problems. 

READER INFO No. 293 
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IN BRIEF 

Yamaha pros 
Yamaha has added to its 
professional equipment range 
with a new studio monitor 
and a series of power ampli
fiers. The NS40M studio 
monitor is a compact 
(598 mm x 293 mm x 
312 mm) three-way system, 
able to handle 100 Wrms. 
The PC Series amplifiers is 
available in 240 W, and two 
400 W models. They attempt 
to provide pure, reliable 
power for critical professional 
applications. 

Audio visual 
package 
Sanyo has released the 
AV-7000 audio and visual 
home entertainment system. 
The system consists of a CD 
player, double cassette deck, 
an FM stereo/ AM tuner, a 
semi-automatic belt-drive 
turntable, a 55 Wrms per 
channel integrated amplifier, 
two 3-way speakers and a 
63 cm remotely controlled 
stereo television. The cabinet 
has glass doors and wood
grain veneer. 

New Hi-Fi shop 

Leading Edge Audio is 
Melbourne's newest hi-fi shop 
aiming to provide custom hi-fi 
for music lovers. Stock 
includes Acoustic Research, 
Vacuum Tube Logic and 
Australian products from 
Whatmough Monitors and 
Orpheus Speakers. The new 
premises are at 49 Ramsden 
Street, Clifton Hill 3068. 
(03) 489-0466. 



STOLEN NOTES 
Breaches of copyright in the audio industry have been a 
thorn in the side of manufacturers since the first sound 
was put to rest on various recording devices. 
Mary Rennie looks at what's being done to prevent it today. 

Digital audio tape (DAT) systems have 
all the attractive audio qualities now as
sociated with compact disc technology 
plus the ability to make very high qual
ity copies of copies. Concern over loss 
of intellectual property rights has pro
duced proposals for legislation requiring 
that DAT systems sold in the United 
States be fitted with a copy prevention 
decoder such that suitably coded ma
terial could not be copied by the DAT 
recorder. 

The CBS Records system, the basis 
for the proposals, removes a narrow 
band of frequencies from the audio sig
nal - termed putting a "notch" in the 
frequency spectrum of the signal. 

In considering this proposal, several 
committees of the Congress asked the 

National Bureau of Standards (NBS) 
three questions about the copy preven
tion system: 
1 . Does the copy prevention system 

achieve its purpose to prevent digital 
audio toping machines from recording? 

2. Does the system diminish the quality of 
the prerecorded material into which the 
notch is inserted? 

3. Con the system be bypassed, and if so, 
how easily? 
The National Bureau of Standards re

ceived from CBS Records descriptive 
material, specifications, circuit dia
grams, and operating encoding and 
recording/decoding devices for the tests. 
The results and conclusions of the NBS 
tests apply to these devices. Sugges
tions for recorded material to be used in 

RENNIE 

listening tests were received from sev
eral sources. 

NBS conducted a series of laboratory 
studies to understand the copy preven
tion system and to exercise it in several 
ways to obtain answers to question l . 
The NBS also constructed and evalu
ated several circuits designed to bypass 
the system (question 3). With the aid of 
an expert in acoustical evaluations on 
contract from a university, listening 
studies were conducted using subjects 
drawn from the local section of the 
Audio Engineering Society, NBS staff, 
and a few local audiophiles and musi
cians. These listening studies were car
ried out to answer question 2. 

The NBS findings are as follow: 
1: "Does the system achieve its purpose?" 

The system does prevent the copying 
of notched material much of the time. 
However, for about half of the recorded 
tracks studied, the system exhibited 
false negatives; ie, notched material was 
nonetheless recorded. In addition, the 
system also exhibited false positive 
behaviour, ie, the system failed to 
record unnotched material. NBS studied 
502 tracks on 54 compact discs and 



found false positives for 16 tracks on l 0 
discs. 
2: Does the system deminish the quality of 

the prerecorded material? 
NBS concluded: The system's en

coder alters the original electrical signal. 
For some listeners for some selections, 
this results in a discernible difference 
between prerecorded notched and un
notched material. 

NBS interpreted this question both in 
terms of objective electrical measure
ments and in terms of whether or not 
listeners can detect a difference be
tween notched and unnotched material 
in carefully controlled listening tests. 
Electrical measurements showed that 
the encoded signal is degraded relative 
to the signal as it was prior to copy pre
vention coding, degraded in terms of 

adding a deep notch in signal ampli
tudes near 3840 Hz. In a double-blind 
series of listening tests, 87 subjects lis
tened to a prerecorded tape of short se
lections from 24 different sources; 20 
compoct discs and four selections pro
duced on a keyboard synthesizer. The 
results show that, although the effects 
of the encoder are fairly subtle for some 
musical selections, there are some selec
tions for which the subjects detected 
differences between notched and un
notched material. 

In a second series, 15 experienced lis
teners worked with l 0 selections pre
sented on parallel tape tracks such that 
the subject could switch back and forth 
from notched to unnotched material. 
For two of the l 0 selections the en
coded version was correctly identified 

12 out of 15 times; these results are 
statistically significant. 
3: Can the system be bypassed, and if so, 

how easily? 
NBS concluded: The copy prevention 

system can be bypassed easily. 
This question was interpreted by NBS 

as asking whether or not a DAT re
corder can be made to record notched 
prerecorded material. It is not possible 
to restore all of the actual information 
removed by the encoding process. NBS 
engineers designed and constructed sev
eral electronic circuits for implementing 
five different methods to circumvent or · 
defeat the copy prevention system by 
the use of external signal conditioning. 
All five methods succeeded in bypassing 
the copy prevention system. The circuits 
are simple and easy to construct. 

8000A Integrated Amplifier 

MUSICAL 
AFFORDABLE 
... LOGICAL 

For full d1;tta, and details of 
your nearest Audilab dealer 

call or write to: 

J-1&6 ttoslvm. (Inc. In NS~ 
5 YEARS GUARANTEE 

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

Tel: (02) 597 3683. Facsimile: (02) 597 7241 
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'f() d nt ril!e$.'' . .• ..· ... ·• ..... ·.·· ... . . ··. . . renti~···a fii~fl medium for ... ecti& stm~.to hearing thEI pro~. 
ll'l · o Ginemo (,luCrttodum, .·the.• acfdftiori · .·roul'.td .br.oOdcostin~, but· TV sets in the g~ ifJ .. o .fo~r r®m or hall, it is· often 

of extra ·speakers. allows.•·• off-screen moin.··have low power audio systems refer,red·to os the Holl Effect, not to be 
soul'.td effects ond ·so on, which heighten with smoll speakers installed where they confused with the generation of Hall 
one's sense of reality. · will fit rather than where they will give voltage in transducers. 

In foct, theatre professioriols are more the best ~qund. Conveniently, the hi-fi At a live performance ambience is 
likely to refer to surround sound speak- system 'is not likely to .be needed for created by sound waves travelling past 
ers as "APs"; or audience participation o~r purposes while the family is a listener and reflecting from the walls 
speakers and perhaps the term Audi~ watching TV and so it seems fagical beyof'ld, arriving again at the listening 
ence Participation 01Qre. ctptly describes that its full-bodied stereo . .potentral position a brief moment later. The effect 
the cturol experience ~r.aqted when oddi- might be utilised to advantage by sup. is to delay the decoy or dying away of 
tional. speakers driven by a dedicated plementing the visual action in video the sound, which the ear perceives as a 
surround channel ·ore. placed strategi- movies and other programs where sustoiri, or reverberation. The •further 
colly around the .. regular listening p<:>S.i~ sound is featured. away the walls ore,. the longer the rever-
tiqn. After. Qfl1.in .~;;lir~ ~e really dO If. you have o stereo TV set, oll .the beroti(>n time be¢omes. We .otl know the 
tiort:icipc:1te 1,l ()II of~~· senSC)ry perce~ }>etter. Many television channels now sensation. 
tion~1~ hearing ~#:.'19:~· be on ex.:. .. br()Qdcost in. stereo and present popular 
. cepti(m, ... ~cc;ordingly~ •.·tri.· ~~iog • tO · movies recorded with einemo-stereo 
faitnfutty tepiqciuce· on .·~c:~stic per'." .$oundtrocks ·which with suitable eqoip
forrnonce, .·· surround soor'ld. ···might be ·. rnent in the home con be de<:oded to .re-
5"0 .to be· o ·l~c9' step.f~qrd in im- .J>k>Y full, cin.ema-type surround sound. It 
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Heori1'1 proc-' .. . ·· 
Through listening .to a vt;iriety of day to 
doy sounds and .special event!, our 
hearing process fecims to translate the 



qticed . . . . wit! e~hanc~ the reorism ff . . coqtrols t4' OdJU$t ~' ..... 
·iJ mo~hes the reverberation tbatwoukl 1EWe1. Others create two, odditW 1 

be expected or. experienced · at the li\le sound channels so that the. system has 
performance. Various techniques such its traditional Left ond Ris;iht front stereo 
as using interchonnel intensity and time channels and two rear channels combin-
delays can be used both at the record- ing to reproduce the desired surround 
ing and playback ends of the chain, to effects. 
optimise reverberation times and the lis-
tener's perception of width and depth in Thus, with speakers to the left and 
a sound stage. right, and to the front and rear the lis-

A simple ambience effect can be ob- tener is surrounded by sound sources. 
tained from stereo programs by con- Each pair of speakers in the system, in 
necting a third speaker between the left- turn sets up apparent sound images in a 
positive and right-positive speaker termi- "solid" field of sound, hence the name 
nals on a stereo system. The connection surround sound. Where surround sys-
should be mode while the amplifier is tems tend to differ from each other is in 
switched off, and the existing left and the number of channels and the amount 
right speaker wires should remain undls- of separation, or difference in informa
turbed. Care must be exercised, too, not tion coming from each speaker in the 
to short out the speaker leads or leave system. 
any bare wires which may result in dam- One of the most widely known sur
age to the amplifier and speakers round sound systems must surely be the 
should the wires touch while the system Dolby Stereo system used in motion pie-
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stereo systems.· The Sufi'Ounc:J ~~;is; ..... 
recovered by suitabte ~;:~:·~tiff: 
playback gear, if required. · 11

/ 111\ 1·· 

Typically, complex surround soi::md 
decoders were at first available only in 
expensive motion picture theatre projec" 
tion and professional equipment. It was 
necessary to attend the cinema to ex
perience the product. More recently, 
however, Dolby Stereo decoders and 
compatibility with' Dolby soundtracks 
ore features of surround sound equip
ment priced for domestic consumption. 
By simply integrating and odding the 
right equipment to a hi-fi and video sys
tem at home it is possible to recover 
and replay the surround or AP channels. 
Source material con include off-air 
transmissions on radio and television, 
video movies on tape and laser disc, 
and on audio discs and tapes, provided 



Sansui DS-77 

they were made from original, Dolby
Stereo soundtracks. 

The Dolby Stereo surround sound sys
tem provides for a third, Centre-Front 
channel between the traditional Left and 
Right speakers in a stereo system. In 
theatres or in systems where the front 
speakers are relatively widely spaced, 
the centre channel helps keep the cen
tre-stage sound located at centre stage 
where it belongs. In stereo systems 
where a centre channel is not required it 
is simply ignored. A centre channel is, 
however, especially effective for patrons 
seated to one side or the other of the 
listening area. Of course, a separate 
power amplifier is needed for the centre 
channel. The AP speakers may be any 
in number and are also driven by a 
separate, surround channel amplifying 
system using a signal derived from the 
tangible, Left and Right sound tracks. 

A further, important feature of the 
Dolby Stereo surround system is a time 
delay in reproducing the surround chan
nel, compared with the main front chan
nels. The delay is not apparent audibly 
but, in accordance with the Haas effect, 
it prevents front sound images being 
"pulled" fleetingly from the stage when 
the same sound occurs simultaneously 
in the surround and centre channel 
speakers. Without an appropriate delay 
a listener seated near an AP or sur
round channel speaker might perceive 
the sound source as being at that 
nearer speaker. 

Additional amplifiers 
An additional amplifier is needed for 
each additional channel in a surround 
sound system and may be integrated 
into a Surround Sound Processor or will 
have to be provided separately, depend
ing on the model. Of course, a corre
sponding number of speaker systems 
are needed, as well. Up to about thirty 
watts, continuous, seems to be a practi
cal rating for each of the rear channel 
amplifiers which in most cases only 
have to supplement the performance of, 
rather than steal the show from the 
stereo pair of speakers up-front, in 
home audio video systems. 

At home, surround speakers might be 
placed one to the Left Rear and one to 
the Right Rear of the room, typically. A 
similar speaker layout would also be 
suitable for matrix and other four-chan
nel sound reproduction from stereo 
discs and stereo radio broadcasts, and 
for pseudo-stereo sound created from 
mono sources, depending on the model 
processor installed. Stereo effects are 
also synthesised from mono sound 

sources such as old movies, for stereo 
TV transmission. 

Most of the facilities outlined are in
cluded in the Sansui AudioNideo Sur
round Sound Processor, Model DS-77, 
distributed locally by Atsui, in Mel
bourne. 

The DS-77 has a Cinema Surround 
Sound mode "compatible with the 
Theatre Dolby System". In the Cinema 
Surround Sound mode the two, conven
tional, front stereo channels operate 
normally while the surround channel is 
created in a matrix circuit which derives 
a Left minus Right differential signal. 
The differential signal is delayed by 20 
milliseconds and drives two ten watts, 
continuous power, on-board, amplifiers. 
Two pairs of surround channel speaker 
terminals are provided on the rear panel 
of the component-sized unit and it is 
recommended that relatively efficient 
speakers be used in the surround chan
nel. In order to improve signal to noise 
ratio a companding arrangement is used 
in the delay circuit designed around an 
analogue, or bucket brigade device 
(BBD), delay line. 

An optional Centre channel is also 
decoded in Jhe Cinema Surround Sound 
mode in the DS-77, and an output to 
drive an optional external, Centre chan
nel amplifier or the amplifier in a TV 

monitor, is available on the rear panel 
of the processor. In smaller systems the 
cent~e channel might be considered su
perfll'ious but it can be particularly ef
fective for wide screen video shows with 
stereo sound, or where listeners are 
unable to take up a "centre seat" in the 
listening area. Alternatively, the centre 
channel helps keep in place the centre 
stage sound should it be desired to 
move the front speakers further apart, 
such as in a larger room, for example. 

In the QS Surround Sound mode in 
the DS-77, QS encoded recordings can 
be decoded creating both ambience and 
a degree of separation between the 
Front and Surround channels which en
ables sound images to appear between 
the four speakers around the listener. In 
fact, the major difference between the 
various Matrix systems such as the QS, 
is the degree of separation each system 
provides between Front and Rear, and 
diagonally opposite channels. Although 
the QS Surround mode is best exploited 
when QS encoded material is played a 
realistic ambience can also be derived 
from normal stereo recordings played in 
the QS Surround mode on the DS-77. 

Surround sound from stereo 
Conventional, two-channel stereo 
recordings can also be given the sur-

VIDEO DISC 
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=--STEP2 
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FRONT SPEAKERS 
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Organising a home surround sound set up is not quite as complex as it looks. The 
big disadvantage is the requirement for a second amplifier. Still, this can be very 
small, only 10 or 20 watts and nevertheless be quite effective. 
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round sound treatment using the Stereo 
Hall mode on Sansui's DS-77. In this 
mode a signal which is the difference 
between the Left and Right channels is 
played back after a 20 millisecond 
delay, in the surround channels. The au
dible effect differs slightly from that in 
the QS mode and is similar to the rever
beration heard in a large hall, creating a 
sensation of spaciousness in the repro
duction. The Stereo Hall mode can be 
used to enhance the sound of classical 
and, say, organ music which might be 
performed in characteristically large 
venues. 

Naturally, since for a mono recording 
the information is the same in each 
channel on an otherwise stereo system, 
the surround signal for a mono record
ing is theoretically zero. The Stereo Hall 
effect is therefore most effective on 
stereo recordings with contrasting sig
nals in the Left and Right channels, that 
is, when there is plenty of separation. 

Of course, after the liveliness of stereo 
and surround effects mono program 
sound may tend to sound a little flat 
and closed in, so, Sansui have included 
a Simulated Stereo mode on the DS-77. 
The Simulated Stereo mode may be se
lected to synthesise a stereo-like sound 
from mono program material. It adds an 
impression of width to the otherwise 
point source notion that mono sound 
presents on a standard stereo system. 
Unlike processors which simply use 
phase shifts the DS-77 manipulates the 
mono sound in its bucket brigade device 
channel to obtain its pseudo-stereo 
sound, and operates into the Front 
channel speakers. 

Volume and balance controls are pro
vided in each sound channel to trim 
their respective contributions to the 
sound field as a whole, and LED bar in
dicators beside each level control, show 
which channels are operating and the 
instantaneous volume and balance 
conditions in each channel. The individ
ual level controls are subservient to a 
master volume control which provides 
single-touch control of the system vol
ume, overall, so that each channel may 
be trimmed, and the Front and Surround 
channels balanced without affecting the 
level in another channel. Conversely, the 
overall volume of the system can be ad
justed at the DS-77 without upsetting 
the relative level in each channel. 

Two additional features complement 
the surround sound facilities on the DS-
77. 

A Super Bass Synthesiser can be 
switched in, to enrich the bass content 
in a program. Atsui suggests that ex
treme bass with its typically high energy 

_____ oom CWINNELS ___ _ 
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SURROUND CHANNELS 
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Speaker set up of the back speaker is not nearly as critical as front speaker 
placement. Whatever happens, the screen must be at the centre of the sound 
stage. 

levels is often removed during recording, 
so as to minimise the risk of saturating 
tape and overloading other recording 
equipment, and that the Super Bass 
Synthesizer can restore some of their 
exciting impact. 

The Super Bass Synthesiser halves 
frequencies between 50 and 1 00 Hertz 
in the program, using a side channel in 
the system. The extended bass spec
trum in the side channel is then recom
bined with the main signal stream, add
ing floor-and-body shaking bass energy 
in the 25 to 50 Hertz range, to suitable 
soundtracks - provided, of course, the 
system speakers have the necessary low 
end response. A LED indicator on the 
front panel flashes each time the Super 

'Thus, with speakers to the 
left and right and to the 

front and rear, the listener 
is surrounded by sound 

sources.' 

Bass Synthesizer circuit is activated by 
frequencies in its operating range. 

Peak attacker 
A similar indicator array is provided with 
the DS-77's Peak Attacker. The Peak 
Attacker might best be described as a 
peak unlimiter which restores around six 
decibels to the peaks of rapid transients 
in the program sound. Atsui says that, 
typically, the peaks of these transients 
would have been limited or clipped in 
the recording process, again to reduce 
the likelihood of distortion and signal 
overload in the soundtrack recording 
process, and the Peak Attacker restores 
some if not all of their aural impact. 
The circuit has an attack time of two to 
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ten milliseconds, releasing in 100 to 600 
milliseconds. Attack and release activity 
displays on the front panel when the 
Peak Attacker is selected. 

The built-in surround sound power 
amplifiers in the DS-77 are rated at 10 
watts, continuous (20Hz-20kHz, 0. 1 per 
cent THD). Stereo pairs of RCA con
nectors are provided on the rear panel 
for inputs and output channels, indud
ing a Centre Channel and Surround 
Channel. Quick-connect speaker termi
nals for the surround speakers are pro
vided. As well, a non-switched Video In
Out loop is available on the set and 
audio may also be looped directly from 
the input connectors. Both the Peak At
tacker and the Super Bass Synthesiser 
are adjustable at the front panel, beside 
their respective LED indicators on the 
DS-77. 

Since the DS-77 pre-empts the Tape 
connectors on the user's amplifier or re
ceiver, Tape Inputs/Outputs are pro
vided on the processor which also in
cludes a Tape-Monitor switch. A Bypass 
switch is available to bypass all pro
cessor circuits in the DS-77 if required. 

The DS-77 may not necessarily be the 
answer to claustrophobia but it certainly 
enlivens TV sound and creates a more 
realistic and open acoustic effect. Given 
the right movie soundtrack and speaker 
system, it can also bring some full
bodied, floor-shaking cinema sound into 
the loungeroom at' home. The variety of 
modes it offers also enables the sur
round sound effects to be varied from 
time to time to suit different tastes and 
kinds of program sound recorded or 
broadcast in regular stereo. The set has 
a five year warranty and sells for $899, 
recommended retail price. 

More information: Atsuit, 33 Governor 
Road, Mordialloc, Victoria 3195, tele
phone (03) 587 3232. 



TECHNOLOGY 

[!AST YEAR at the Japanese Fair in Tokyo, I joined one 
of the queues on animated Japanese Hi-Fi buffs who 
were waiting to audition the Celestion System 6000. 

When we finally got into the demonstration suite I was im-
pressed by both the quality of sound and the visual impact 
of the System 6000. I wasn't surprised when it was 
awarded the title "Loudspeaker of the Year" by the Federa
tion of British Audio. 

Now as it happens the top half of the system 6000 bears 
more than a passing resemblance to the sealed cabinet of 
the SL700, and I suspect that the major portion of the elec
tro-acoustic performance of those two systems is also very 
similar. 

The base elements of the two systems are however en
tirely different, for whilst the base of the System 6000 em
ploys an attractive and acoustically desirable sub-woofer 
for its lower half, the SL700 employs a tall and very heavy 
lead filled die-cast pedestal. 

The SL700 is a very unusual speaker system and it owes 
much of its early developmental work to some very innova
tive research work conducted at the British Atomic Energy 
Commission in the late 70s and early 80s - Now who said 
that the British atomic research project hasn't achieved 
something worthwhile! That specific research programme 
centred on the development of a natty two-dimensional 
(and subsequently three-dimensional} laser interferometer, 
which was used to evaluate differential motion of speaker 
transducers under realistic drive conditions. If my memory 
serves me right, and although the subject is not mentioned, 
the B & W 801 series monitor loudspeakers were also nur
tured by the some research programme . As a consequence 
there appears to be a link between the Celestion and B & 
W developmental programme . 

New cabinet material 
One of the most exciting (and expensive) features of the 

SL700 is its use of a cabinet material called /1 Aerolam", 
which is an aluminium honeycomb with blue bonded sheets 
of metal on either side. This material is extremely stiff, light, 
exhibits low resonance and high damping characteristics 
and is also higly respected by Japanese speaker manufac
turers. I noted during my latest visit to Japan that both 
Matsushita (National) and Sony are currently marketing top 
line speaker cabinets made from either the same or a simi
lar material. One of the first things I decided to evaluate 
was how effective this Aerolam material really is, when 
compared with more conventional particleboard type ma
terials. As you will note from the attached graphs of cabi
net sidewall acceleration there is an astounding difference 
between the two types of material and it would appear that 
the Aerolam material must perform just about as well as 

THE CELESTION SL700 
SPEAKER SYSTEM 
Louis Challis reports on a speaker system, the embryo of which emerged 
from an Atomic Energy Commission research lab . . . 
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the B & W matrix system in a cabinet with these dimen
sions (see Figures 1 and 2). 

Rather surprisingly, the Japanese have not been using the 
Aerolam material for their speaker cabinets, but instead 
have chosen to use it for the latest flat panel speaker dia
phragms that are still very much the vogue in Japan. As a 
consequence, it looks like Celestion is currently the only 
manufacturer utilising this material for speaker cabinets. 

The other talking point of the SL700 is the speaker 
stands. They are filled with lead shot, which must cost the 
importers (and thus the purchaser) an awful lot of money in 
freight. Each speaker cabinet sits on three conical alu
minium points and are held down by two clamping screws 
to the top of the stand. The composite system then be
haves as a solid radiator with reduced spurious sound 
radiation and a claimed improvement in sonic clarity. The 
height of the stand has been carefully chosen to ensure 
that the correct degree of floor boundary layer sound re
flection is achieved at low frequencies. I subsequently found 
these stands achieve a remarkably flat room response in 
the critical one-third octave bands from 25 Hz to 80 Hz 
(see Figure 3). The stands provide that very important lift in 
what would otherwise be a drooping output response 
around 50 Hz. By increasing the mass of the pedestal to a 
phenomenal 17.5 kilograms and incorporating spikes in the 
base the supporting system achieves a dramatic improve
ment in mechanical stability. It is most effective under the 
high drive conditions when the sealed cabinet is shaking it
self on what turns out to be a very long and slender canti
lever. The reduced motion of the enclosure leads to an im
provement in sound clarity at low frequencies. 

Under partner pressure I baulked at digging eight holes in 
my polished parquetry floor and was content to remove the 
spikes and leave the base of the stand sitting on the floor. 

Refined Tweeter 
Each SL700 cabinet corporates the latest developmental 

versions of what appear to be two refined and technically 
advanced conventional drivers. The dome tweeters, in 
particular utilises a lightweight aluminium dome, which is 
apparently the same driver that Celestian now uses in its 
SL6S speaker system. This tweeter has been continually re
fined over the past five years to the point where it offers 
excellent sensitivity, extremely low distortion and superb 
transient performance. The combined mid range low fre
quency driver also happens to be a well proven unit which 
has been continually refined over the past five years. Much 
to my surprise the combined mid range woofer's diaphragm 
has a diameter of only 143 mm which is really miniscule 
when you take into account its acoustical output and the 
low frequencies to which it is capable of operating. 

The edge of the diaphram utilises an unusual flexible sur
round to achieve enhanced travel, good flexure, relatively 
low distortion and reasonable sensitivity. This particular 
edge termination is unusually effective in terms of its ability 
to attenuate standing waves, which are so readily gener
ated in a speaker diaphragm of such small type. 

The SL700s are not supplied with a protective front panel 
with conventional grille cloth, although the tweeter is pro
vided with an external curved slotted grille cover. This pro
tective grating not only provides speaker protection, but 
also simultaneously fulfils an important acoustical function 
controlling the dispersion angle of the tweeter. 

The passive crossover circuit and the input termination at 
the rear of the cabinet is unusual, as the designers recom
mend the use of two separate sets of speaker leads to feed 
the tweeter and mid range/woofer sections, respectively. 
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Figure 1: Vibration level on side panel for input level 
corresponding to o nominal 90 dB at one metre on axis. 
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Figure 2: For comparison, a similar exercise to that of 
figure 1, but carried out on the new 8 and W DM 11 Os. 
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Figure 3: One third octave view of pink noise from the 
Celestions in a normal listening room. 
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Figure 4: Frequency response at two metres off axis. 
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Celestion SL700 
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Figure 5: Frequency response measured at two metres 30 
degrees off axis. 

Potent1omeler Range __ dB Rectof1er ____ Lower Lorn Freq·_ Hz Wr Speed ___ mm/sec Paper Speed 

! l v 
I 

-~ 

'' 
- -l----1 

I I 
-r ,_, 

i LI . i i 
I 
i 

200 500 1000 2000 10000 20000 40000 D A 

Figure 6: Frequency response measured at 100 mm from 
tweter and woofer. 
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Figure 8: Phase response veers through 360 degrees before 
becoming linear over the critical mid range frequencies. 

i 

--

i 

40000 D 

These terminals are designed to accept banana plugs and I 
was provided with two separate Audiolab amplifiers and 
low impedance Monster cables for this purpose. The cross
overs are fairly conventional even though they result in un
usually high input impedancs within their operating range. 

The manufacturers supply a pair of individual frequency 
response curves measured under anechoic conditions with. 
each set of speakers. Apart from the obvious use of a low 
'writing speed' when producing those level recordings, the 
response appeared to be accurate. When I performed my 
own set of measurements in our anechoic room, I found 
that, apart from the minor differences resulting from our 
use of a faster writing speed, which re-creates all the 'wrin
kles and lines', the results are very similar. The most nota
ble differences between the manufacturer's curves and our 
own, are the extent of the frequency rise at l 0 kHz, the 
depth of the notch between 15 and 16 kHz and the extent 
of the rise in the frequency response at 20 kHz, which ex
tends to well beyond 25 kHz. 

For all that, the free field (or anechoic) frequency re
sponse of the SL700s is exceptionally flat within ± 6dB all 
the way from 50 Hz to 25 kHz (see Figure 4). The re
sponse at 30° off axis results in a broadening of the 15 kHz 
notch by a second notch at 13 kHz, but the response is still 
within l 0 dB all the way up to 25 kHz (see Figure 5). The 
cross over frequency has been set at 2.5 kHz as you will 
note from the level recordings produced with the micro
phone set at l 0 cm from each of the drivers (see Figure 6). 

Impedance Unusual 
The impedance characteristics of the SL700 are unusual 
and I had to make two attempts to record the full range of 
the impedance characteristics. At frequencies below the 
speaker resonance, and again between l 00 and 200 Hz, 
the impedance is down to a relatively low 6 ohms. At 
2 kHz, that impedance rises to 88 ohms which is remark
ably high. At high frequencies and for the full extent of the 
tweeters operational range, the input impedance does not 
drop below 18 ohms. As a consequence, the total power 
drawn by the tweeter tends to be much less than might 
otherwise be expected (see Figure 7). 

The phase response exhibits a complete 360° phase 

LOUDSPEAKER DATA SHEET 
Measured Performance of: SL-700 
Crossover frequencies: 2.2 kHz 
Sensitivity: 14.5 V rms = 26.3 Watts (nominal into 8 
Ohms) (for 96 dB average at l m) 
Harmonic Distortion: (for indicated level at 1 m) 

90dB 96dB 90dB 
1 OOHz l kHz 6.3kHz 

2nd -30.3 -38.2 -61.6 
3rd -45. l -4 l .O -58.3 
4th -54.0 -64.0 -56.6 
5th -42.8 -65.7 
THD -3.2 1.5 0.21 
Input Impedance 
l 00 Hz 8.4 ohms 
l kHz 30 ohms 
6.3 kHz 20 ohms 
Min at 4 kHz 7.2 ohms 

SIZE, WEIGHT & PRICE 
Dimensions: 375 mm h x 200 mm x 235 mm (cabinet) 

60 mm x 225 mm x 280 mm (stand) 
R.R.P. $5,995.00 complete 
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Figure 9: Polar plot at 10 kHz shows significant lobing. 

change at 2 kHz, but thereafter is remarkably smooth and 
really 'phase linear' over the most significant portion of its 
operating range (see Figure 8). 

The speakers exhibit an excellent uniformity of sound dis
persion all the way up to 6.3 kHz where it is within ± 3dB 
over a 120° arc. This dispersion beam width drops fairly 
rapidly at 10 kHz to only ±30°. At higher frequencies the 
sound dispersion becomes a relatively narrow beam of 
sound energy necessiting a listening position fairly close to 
the direct axis of each speaker for optimum fidelity (see 
Figure 9). 

One of the most outstanding features of the SL700 is the 
decay response spectra, which is extremely smooth all the 
way up to 25 kHz, although the droop in frequency re
sponse at 15 kHz is quite pronounced (see Figure 10). Not
withstanding the drop in output around the 15 kHz region, 
the SL700 exhibits minimal signs of frequency colouration, 
spurious cabinet or speaker resonances, and for that mat
ter, minimal signs of the other nasty physical characteristics 
which normally show up so clearly in this analytical proce
dure. 

On the basis of the decay response analysis, it is evident 
that Celestion have achieved remarkable improvements in 
objective speaker parameters. This is to a large measure 
the result of their choice of an Aerolam sealed speaker en
closure as much as it is the result of their choice of well de
signed and carefully chosen drivers. This conclusion was 
soon reinforced by my subjective assessment which re-

NWNvVv\i-------
n n n n n n ~ n n 1 
~ \/ \1 ·,,_ · !, •. ' :. ':, ,; ·,.: ', r\, _____ _ 

J ~ v v J v u v v 

100 Hz 1000 Hz 

vealed superb stereo imaging, smooth uncoloured sound 
with virtually all of the programme content to which I lis
tened. I was greatly impressed by the SL700's remarkably 
faithful reproduction of the human voice, which is among 
the cleanest and most realistic I have yet heard. I was 
equally impressed by the performance of the speakers on 
pink noise which exhibited minimal colouration as they also 
did with almost every musical instrument which I chose to 
audition. The only minor exception was the limited output 
of the speakers in the 15 to 30 Hz region when re-produc
ing bass drums or similarly at very high listening levels 
when trying to reproduce high outputs at low frequencies. 

Summing up 
My overall impressions of the Celestion SL700's is that 

they are capable of providing remarkable fidelity at modest 
listening levels, exeptionally low sound colouration and su
perb performance on virtually all of the classical music 
which I chose for my evaluation. These speakers perform 
admirably at high listening levels with frequency content 
above 50 Hz and appear to be primarily designed for classi
cal music, as opposed to rock and pop. 

With a selling price of close to $6,000, you will either 
have to be reasonably affluent or very dedicated to pur
chase a set of the SL700s. Equally importantly, you will 
have to be very tolerant to accept the holes that those 
eight spikes are going to leave in your expensive wooden 
floors. 

FREO.UENCY - kHz 

Figure 10: Decay Spectra shows frequency versus amplitude 
decay with time. 
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Figure 11: Tone burst test. Upper trace is electrical input and lower trace audio output. 
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In this article, the first of 
several in a series on 
loudspeakers to be 
published, Tom Manning 
describes several 
improvements which may be 
effectively applied to the 
enclosures of many different 
brands of commercially 
available loudspeakers. 

aker modifications can be divided 
to two groups - those dealing with 
pgrades retaining the existing driver 

complement and those · which involve 
driver substitues with the necessary ac
companying changes. Since many people 
will not be inclined to experiment with 
driver swaps, it's logical to examine the 
former first. By a great margin, the most 
common loudspeaker used in domestic 
environments is of the dynamic moving 
coil type. This system, employing two or 
more cone or dome drive units has been 
widely available for many years, and it 
will most likely continue to remain so. Al
though possessed of many shortcomings, 
which, as we will see, can be addressed 
and ameliorated, it has endured because 
it is probably the best compromise be
tween size, price and performance. 

There are, of course, several other dif
ferent types, the most well known of 
these being of the electrostatic/ribbon/
planar designs, but an in-depth discus
sion of this exotica is not really practical 
due to their inherent complexity and deli
cate construction. 

Let's examine the economics involved 
in loudspeaker production. A speaker is a 
labour intensive device, and the effort in
volved in fine tuning a design to extract 
the maximum available performance is 
simply not a cost effective exercise. The 
bulk of the performance of most quality 
speakers lies in the driver selection and 
crossover design, which is invariably re
flected in the retail price end of the pro-
duction chain. · 

All but a few of the world's speaker 
manufacturers simply don't spend seven 
hours making and testing each individual 
speaker, and those that do certainly 
charge for their efforts! Fortunately, this 
is not a problem for the home hobbyist, 
since labour costs you nothing. Addition
ally, hot-rodding speakers is enjoyable, 
rewording, and truly effective when done 
carefully. 

Understanding the enclosure 
Where to start? The obvious place to ex
amine is the enclosure itself - this me
chanical structure does several important 
tasks and has an enormous effect on the 

overall sound of a speaker system. Its 
main purpose is to control the rear wave 
radiated by the woofer, or low frequency 
bass driver. 

Since sound consists of minute varia
tions in air pressure, we need a method of 
controlling the rear wave so that it does 
not cancel that being radiated by the 
front'Of the cone and cause a subsequent 
loss of pressure. The simplest method of 
facilitating this would be to place the 
driver in the centre of a large open board, 
or baffle, but since low frequencies con
sist of long wavelengths you would, theo
retically, need a baffle 17 metres square 
to reproduce a 20 Hz signal! 

Of course, this is highly impractical, 
even considering that baffles of much 
smaller area can provide respectable boss 
end performance, a much more elegant 
solution is to "fold" the baffle around it
self, forming an enclosure which can ei
ther attempt to absorb the rear radiation 
or make use of it in some way to augment 
the output from the front of the cone. The 
various ways in which this can be imple
mented are beyond the scope of this arti
cle, but may form the basis of a future ar
ticle in ETI. 

Shortcomings 
Having determined that we need an en
closure, let's look at the inherent short
comings involved, and what can be done 
to make these as unobstrusive as possi
ble. A wooden box is a resonant device. If 
the bass driver in your speakers is cou
pled mechanically to the cabinet, the 
whole structure will vibrate at varying 
levels and frequencies. This is an empiri
cal truism, in contradistinction to many 
manufacturers' claims. It's also under
sirable, for these reasons: 
l. As the driver's cone moves outwards, 

an equal reaction occurs causing an 

TWEAKING 
YOUR SPEAKERS 
Part I: Enclosure Moclllicallons 
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Tweaking Your Speakers 

opposite force to be applied to the 
frame, and hence to the cabinet. This 
energy ultimately manifests itself as 
cabinet reasonances, which radiate 
energy, resulting in measurable and 
quite audible distortion. 

2. This gives rise to a second problem, 
occuring if the high frequency drivers 
are mounted on the same panel as the 
bass driver(s). The tweeter's signal, 
which consists of small wavelengths, is 
modulated in sympathy with the panel 
movements, causing Doppler distor
tion and vague stereo imagery. This is 
also quite audible. 
Having determined that a problem ex

ists, we can now turn our attention to see 
what can be done to control it within rea
sonable limits. The basic aim is to dis
perse these over a wide frequency range, 
whilst reducing resonances in level as 
much as possible. 

There is a simple method of "measur
ing" how your cabinet is behaving, illus
trated in figure 1 . Set up your box length
wise, on two narrow supports, mounted 
as close to the ends as possible. (Don't 
simply rest the box on a flat surface, this 
will provide misleading information, since 
the side remains unsupported during nor-

mal use.) You'll need a quantity of clean, 
dry, fine sand, an audio oscillator and 
your normal audio amplifier. If you don't 
have a signal generator, but do have a 

NEWSA-100 
SPEAKER KIT 

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 ranginll from a mere $399 to $1199 per 
pair incfud1ng cabinets. 

Never before have speaker kits been so 
popular in Australia than alter the heavy 
devaluation of the dollar. Similar fully 
imported quality loudspeakers are today 
typically 2-2% 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 bulld? No, the kits 

READER INFO No. 18 

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 tor the quality conscious 
audiophile. 

For full details please contact 
Sole Australian Distributor: 

SCAN AUDIO Pty. Ltd. 
P.O. Box 242, Hawthom 3122. 
Fax (03)4299309 
Phone: !o! 4292199 (Melbourne) 

02 5225697 !Sydney) 
0 3577433 Brisbane) 
09 322 4409 Perth) 

Stocked by leading stores throughout Australia 
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Figure 1 : Method of 
positioning the speaker to 
implement the "sand test''. 
Speaker can be turned 90° 
at a time to check each 
ponel's behaviour under test 
tones. 

compact disc player, the pink noise bands 
on the Denson audio technical test disc 
are excellent for this purpose and are 
probably more representative of real 
musical signals. By sweeping the signal 
through from a very low frequency up
wards, you'll notice several patterns ap
pearing. 

Where these are most prominent, a 
pronounced resonance is indicated and 

1 
should be addressed. For example, if you 
noticed a sharp increase in the agitation 
of the sand at 250 Hz, which seems to be 
fairly uniform across the panel's area, this 
would suggest that too much unsup
ported surface is being allowed to vibrate 
at this frequency. 

Suppose we place a rigid mechanical 
coupling between these sides, just at the 
position where the level of resonance is 
highest. We would then have two reso
nance occurring, each one roughly twice 
that of the original, but substantially re
duced in level. 

This is generally desirable, since the 
most obtrustive resonances lie in the 
lower midrange region, (about 100 up to 
400 hz) where much vocal energy is dis
tributed. Figure 2 shows an easy method 
of fitting extra bracing to a cabinet with
out removing any panels. 

Before this is attempted, you'll need to 
remove all the drivers [woofer(s), mid
range unit, tweeter] from the cabinet. 

It's probably a good idea, at this stage, 
to remove any soft damping materia.ls 
from the box. You'.11 need to cut the brac
ing piece slightly smaller than the dis
tance to be covered - this will enable 
you to manoeuvre it with your hands 



within the cabinet. Glue the two smaller 
pieces in first - you may wish to use 
small wood screws to hold these in place 
while the glue sets. PV A woodworking 
glue is quite sufficient for the purpose but 
epoxy type compound does a superior job 
of keeping things rigid. Once this has 
cured, you can fit the main supporting 
piece in position with screws and plenty 
of glue. 

66% OF (mTH.
1 

SIDE PANEL 

Improved rigidity Figure 3: The T-nut, this 
useful and widely available 
device con be used, 
mounted from behind, to 
secure drivers very firmly to 
the cabinet. It's also the 
best way to secure spikes to 
the bottom of the box (see 
text). 

I ~BRACE 
C:_ 

66% OF 
LENGTH 

This technique can be applied in several 
different places within the structure, from 
both side to side and front to back. Gen
erally it will improve the overall rigidity of 
the cabinent, but as discussed this will 
promote several resonances of higher fre
quencies. Now it becomes desirable to 
stagger these as much as possible, to en
sure that no particular frequency is ex
cited more than once. You can measure 
this effectively, albeit rather crudely, by 
applying pressure points manually at vari
ous positions on the cabinet whilst you 
run the 'sand test'. 

Figure 4: Note the off-set bracing 
arrangement, designed to stagger resonant 
frequencies. 

You'll probably notice that this stag
gering of resonances can be achieved by 
installing bracing at points 66 per cent of 
the length of the panel, both from top to 
bottom and side to side (see figure 4). 

Once you have determined the opti
mum placement and installed the bracing 
in position, the final step is to reduce as 
much as possible any remaining reso
nances. 

You'll need to obtain a can of bitume
nous compound, similar to that used to 
rustproof cars, or some "brushable hy-

draseal" available from auto body shops 
and hardware stores. Mix it up with sand 
into a thick paste, and apply it liberally to 
all inside surfaces, including the bracing. 
This excellent product really makes an 
audible improvement and was used by 
many of the English manufacturers be
fore widespread cost-cutting measures 
were implemented in the late 1970s. 

For those seeking the ultimate cabinet 
'tweak', bitumenous pads can be glued to 

SIDE 
PANELS 
TO BE 
BRACED 

2 OFF BLOCKS 
TO HOLD BRACE 
IN POSITION 
FIT THESE FIRST 
AND ALLOW TO DRY 

Figure 2: Shows how to instol brocing 
between panels. Cut the bracing piece 
slightly smaller than the distance between 
the sides, this will ollow you to manoeuvre 
it inside the cabinet with the driver 
removed. 
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the inside surfaces in places where any 
resonances are still obvious. It should be 
noted however that these chemicals emit 
fumes capable of breaking down the ad
hesives used in the construction of many 
drivers, so newly treated cabinets should 
be left to 'dry' in an open space for a 
week or so before any driver refitting is at
tempted. 

Investigate problems 
With these steps implemented, your cabi
nets should now exhibit very low levels of 
mechanical resonances. Acoustical prob
lems, however, still remain and should be 
investigated. Most quality loudspeakers 
are fitted internally with a certain amount 
of soft damping material, the purpose of 
which is not to reduce mechanical enclo
sure resonances, but to control standing 
wave patterns with the cabinet. 



THE GODFATHERS 
BIRTH, SCHOOL, 
WORK, DEA TH. 
(Epic) 
Cat No. 460583 2 
This is the second album 
from The Godfathers, a UK 
group who've topped English 
Alternative Charts, but the 
first to be released in Austra
lia. 

There's no doubt the group 
are eclectic, the songs range 
from revisits to mid-70s Lon
don punk, to Beatie pas
tiches, revamped rockabilly, 
straight ahead rock, and 
psychedelic epics with back
wards guitar, fuzztone drums 
and Georgian chants. 

The results are ocassionally 
surprising and invigorating 

(depending on the listener's 
tolerance for being subjected 
to sudden changes of direc
tion) but variety is not always 
the spice of aural delight. 
Now that they've shown what 
they can do, The Godfathers 
have to answer the question 
of who they are. 

JIMMY PAGE 
OUTRIDER 
(Geffin) 
Cat No: 924 188-2 
Ironically, Led Zeppelin guita
rist Jimmy Page will be com
peting against CD releases of 
Zeppelin's catelogue with 
this, his debut solo album. 

Inevitably comparisons will 
be drawn, particularly as 
Page and Zeppelin singer Ro-

bert Plant re-combine as 
writers and performers on the 
song, The Only One: 

Unhappily it's no contest, 
the song itself shows every 
sign of having been thrown 
together in the studio - no 
dynamics, no hookline, not 
even a grunge guitar riff or 
cataclysmic scream to rival 
Zeppelin's glory days. Similar
ly, Page's collaborations with 
the veteran English singer 
John Miles are wearisome ef
forts, all loud sound with no 
sensibility. 

But pay dirt is finally struck 
on three songs with eccentric 
English blues singer Chris Far
low who took time away from 
his collection of Nazi 
memorabilia to prove his ef
fortless ability with a slow 
blues song remains world 
class. 

Page's three non-vocal gui
tar pieces, to these ears any
way, sound like songs for 
which no lyrics could be 
found. Essentially, an album 
of unco-ordinated bits and 
pieces that probably won't at
tract an audience beyond 
hardcore . rock guitar and 
Zeppelin followers. 

MICHAEL BOLTON 
THE HUNGER 
(CBS) 
Cat. No: 4601632 
Michael Bolton is a successful 
American songwriter who, 
ironically, after clinching his 
own record deal, had a world 
wide hit with a cover of Otis 
Redding's Dock Of The Bay. 

To these ears, the cover 
does the original credit, with 
the delicately fingered guitar 
solo by Journey's Neal Schon 
an outstanding feature. 

Journey keyboard player 
Jonathon Cain (who's also 
written with and produced 
Australia's Jimmy Barnes) is 
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ANTHONY O'GRADY 

involved on four of the nine 
songs and it's no surprise 
that the album is in the same 
ballpark as Journey's Amer
ican · Arena rock sound of 
beefed up drums, layered gui
tars and co-ordinating key
board colouration. 

It's proficient, it's commer
cial, but it's in no way new. 

HOTHOUSE FLOWERS 
PEOPLE 
(London) 
Cat. No: 828101-2 
One day a band will emerge 
from Ireland, and make the 
international charts, without 
an imprimator from U2's 
Bono Vox and we'll know 
that Gaelic Rock has at last 
discovered a self-sufficient 
identify. Until then, Bono is 
doing just fine in his attempt 
to solve Ireland's balance of 
payment problems with a 
music-led export drive. 

Hothouse Flowers' best 
strengths are the infectious 
energy and sunny melodies 
with which they imbue their 
folk and blues based reper
toire. On occasions they can 
get darker, with vocalist Liam 
0 Maonlai letting go a partic
ularly desperate howling, 
screaming vocal on the song 
Lonely Lane. 

More typical is the hit sin
gle Don't Go, a beat that 
sticks steadfastly in the 
groove and an insouciant 
vocal that imparts the feeling 
of good to be alive. 

PHILIP GLASS 
POWAQQATSI 
(Elektra/Nonesuch) 
Catalogue No: 979192-2 
Philip Glass is a minor player 
when it comes to chart ac
tion, but his ability to invoke 
atmospheres has consoli
dated his reputation as one 



' 

of the world's best avant 
garde composers, while allow
ing him to escape the com
mercial constrictions that now 
burden higher profile artists 
such as Lauri Anderson. 

Powoqqotsi (pronounced: 
po-wo-KOT-see) is the sound
track to Godfrey Reggio's 
documentary of the exploita
tion of the Third World by in
dustrialised notions. It is the 
second collaboration for 
Gloss and Reggio, five years 
ago they won acclaim for 
Koyoonisqotsi, which exam
ined the plight of the Amer
ican Red Indian. 

The remarkable thing is 
that both documentaries fea
ture no narration - the 
music and images aim to 
form a sensibility that will 
flood the viewer with emo
tion. 

Reggio soys his aim is to 
send the viewer into a "con
scious trance" from which 
the exploitation of Third 
World Culture will be felt 
more profoundly than 
through rational thought. The 
downside of this theory is 
that the message of suffering 
can be blocked out, as 
images of horror and discom
fort are transformed into a 
visually stunning ballet. 

Certainly the soundtrack, 
which was composed during 
editing of the film, is more re
markable for Gloss' ability to 
fuse indiginous music and 
sounds into a series of uplift
ing anthems, clattering at
mospheres and depictions of 
tranquil moods. To this end, 
Powoqqotsi (the music) works 
just fine as multi-textured 
mood music, just the thing to 
soothe away the mental 
strain of a hard day at the of
fice. 

At time of writing there is 
no indication of when or 
whether the film will be 
released in Australia and only 

a limited stock of the album 
hos been imported. 

VARIOUS ARTISTS 
ATLANTIC SOUL 
BALLADS 
(Atlantic). 
Cat No: 241136-2 
"16 tracks and every one a 
little beauty!!" double empha
sises the accompanying blurb 
for· this CD-only compilation. 
It would be strange if every 
one wasn't, because Atlantic 
Records, which this year cele
brates its 40th anniversary, 
owns arguably the world's 
strongest soul catalogue. 

Certainly, from the 60s to 
early 70s with a roster of art
ists of the calibre of Otis Red
ding, Aretha Franklin, The 
Drifters, Wilson Pickett, Percy 
Sledge, Solomon Burke, Brook 
Benton and Ben E. King, At
lantic were the cutting edge 
of commercial soul. 

Not as smilingly slick as 
Motown, not as gruffly roots 
R&B as Chess, Atlantic boss 
Ahmet Ertegun hod on un
canny ability to marry great 
voices with pulsating arrange
ments and strong songs. 
Some of the best are present 
here - Otis Redding's wilfully 
teasing delivery of Try A Lit
tle Tenderness and Aretha 
Franklin's I Soy A Little 
Prayer, for example. 

There ore gems that may 
be more unfamiliar - The 
Persuaders Thin Line Between 
Love And Hate. Som & 
Dove's Something Wrong 
With My Baby and Brook 
Benton's Rainy Night In 
Georgia. 

Inevitably, some selections 
will not meet with everyone's 
approval - Clarence Corter' s 
maudlin Patches and Barbaro 
Lewis' lacklustre rendition of 
Baby I'm Yours, ore my picks 
to be deleted from the pro
gramme selection. 

Videos 

are sl.HlJl/j111n!JI! 
ture. 
thrilfin1 
film it i 
somewhd' 
makes ';Ou 
of today and t 
on l*peril'neAt 
Michoef Pare * This was supposed to be Allen ore the 

one of the entertaining: and ·she o ~ 
raunchy films of the decade, the moe&sttOl'n 
tho.t is if you believe olf the he, the ~ 
publicity hype. However, r refugee from 
found it o comprete f>ore, I R•~. 
hove yet to be convinced thot viewing. 
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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 llOO''. All of which proves that the 

44.1 kHZ and 16 bit technology. Now We could mention its 44 key wireless new CDX lllO 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 5 YEAR WARRANTY. 

READER INFO No. 19 
Saatchi YAM 044 12 month warranty on laser heads. 



WE USED THIS AS 
THE INSPIRATION 

FOR CLEARER SOUND. 

Aero/am. Honeycombed 
cabinet structure 

The Award Winning SL700 is now the Industry's landmark in speaker design. 
Prominent critics have quoted - "When sat dead centre, the sound from the 
SL700's seemed to extend well beyond the speakers. Instrumental definition 
of complex passages was outstanding." 
Julian Hirsch - Stereo Review, Sept. 87 

UK - "If the overall performance of the SL700 had to be summed up in just 
two words they would be 'precision' and 'transparency'." 
David Prakel - Hi Fi News, Nov. 87 

JAPAN - HI Fl VIDEO AND AUDIO AWARD 1988 
JAPAN - COMPONENT OF THE YEAR 1988 

~&(i tloslvm. (Inc.In NSW) 

268 Princes Highway, Arncliffe, NSW 2205 Sydney. Australia. 
Tel: (02) 597 3683 Facsimile: (02) 597 7241 

READER INFO No. 35 

SL700 SL600 

SL SERIES 
• 



Multigate to Apple 

The A T-GPIB from National Instruments - a high-speed 
IEEE-488 interface. 

IEEE-488 Inter£ ace for 
16-bit IBM PC/AT 
Elmeasco Instruments has 
released a new IEEE-488 in
terface for the IBM PC/AT. It 
can connect with up to 13 
additional devices or instru
ments (or more using a Na
tional Instruments IEEE-488 

Portable 
PROM 
The PROMAC 2 is an eco
nomical programmer for 
EPROMs and EEPROMs. It 
programs all popular 24/28 
pin devices up to 5 l 2K. With 
an optional adaptor it can 
also program a variety of sin
gle chip microprocessors. The 
slimline compact design al
lows it to be easily slipped 
into a briefcase or techni
cian's toolkit. An operating 
voltage range from 85 to 
265 Voe lets it be used virtu
ally anywhere. 

For further information con
tact Alfatron Bayswater, Vic. 
on (03) 720-54 l l. 

extender). A computer con
figured with the A T-GPIB be
comes an IEEE-488 controller. 

For further information con
tact Elmeasco Instruments on 
(02) 736-2888. 

READER INFO No. 267 

Webster Computer Corpora
tion, has announced multi
gate, on Ethernet gateway. It 
was jointly developed by the 
Department of Computer Sci
ence at Melbourne University 
and Webster Computer Cor
poration. 

Multigate can be used as a 
gateway between an Ethernet 
connected host computer 
running TCP/IP and up to 4 

Webster's Multigate 

READER INFO No. 268 The Promac 2 programmer from Alfatron in Melbourne. 
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Apple Talk networks. Apple
T alk is the networking proto
col used by Apple Macintosh 
computers. Alternatively, 
Multigate can connect up to 
4 Apple Talk networks without 
the necessity for connection 
to Ethernet. 

Details from: Webster Com
puter Corporation, (03) 764-
1100. 

READER INFO No. 269 



Voca Communication's ADX37 and ADX 17. 

BP's Suntamer solar modules offering a choice of 44, 52, 
and 58 waffs. 

Watts under the sun 
One of Australia's solar elec
tric companies has released a 
new range of solar modules 
designed to reduce the cost 
of solar installations. 

ing demand for solar electric 
systems. Modules with out
puts of 44, 52 and 58 watts 
provide greater flexibility and 
cost effectiveness for a wide 
range of solar power applica
tions. 

BP Solar Aust. on (02) 938-

Glare ware 
Night driving glasses, from 
Speed-Safe in Sydey are de
signed to reduce the glare 
from on-coming vehicles 
whilst retaining up to 98 per 
cent of your natural vision. 

They are not sunglasses, in 
fact they make very little dif-

A new line 
on the line 

Voca Communications, has 
introduced its new ADX 
range of telephone handsets. 

All three models come with 
a 30 number memory, on 
hook hands-free dialling, 
three position ringer volume 
control, two position ringer 
tone, redial, earth/flash key, 
electronic hold, tone/pulse, 
chain dialling to combine 
multiple memory locations, 
and a pause button. 

Contact: Voca Communi
cations, (03) 697-7000 for 
more info. 

READER INFO No. 270 

ference at all during the day, 
and are designed for open 
road use, not in town where 
high ambient light limits their 
benefits. 

For more details and orders 
ring Speed-Safe on (02) 558-
4004. READER INFO No. 271 

BP Solar Suntamer range 
features three new modules 
designed and manufactured 
in Australia to meet a grow- 5 l l l. READER INFO No. 272 Night driving glasses from Speed-Safe. 
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The T53 zoom stereo microscope. 

Plotting in colour 
A new colour thermal transfer 
plotting system by Benson 
lends itself ideally for CAD/
CAM and image processing 
applications that require co
lour output. The system con
sists of Benson's Colour Ther
mal Transfer Plotter and the 
Colour Image Processor. 

An A-size plot can be gen-

erated in as little as 45 sec
onds in draft mode; the maxi
mum timed needed to gener
ate a B-sized, full-screen CRT 
plot is 180 seconds. The plot
ter uses a three-pass tech
nique to lay down yellow, ma
genta, cyan, and black. For 
more details contact Schlum
berger on (03) 560-1166. 

Automated videotape library 
LaKart Corporation has re

cently released the pr9duction 
version of the LaKart ALS 
fully automated video tape 
cassette library system. 

The system is expandable 
in modules of 500 cassettes 
up to 1500 video tape cas
settes on line. The ALS is a 
total library system and will 
play tapes on a random ac
cess basis . 

The ALS uses an industrial 
robot driven by a Motorola 
68000 32 bit CDU operating 
at a 12 MHz clock speed. 

The ALS is format flexible 
and may be implemented in a 
number of video cassette for
mats such as Beta, Beta SP, 
Mii, D2, U-Matic and S-VHS, 

For more information con
tact Quantum Pacific, Brook
vale, NSW. (02) 975 1323. 

User-friendly projection 
microscope 
Dynascope is a projection mi
croscope system from Vision 
Engineering that displays a 
genuine 3D stereo image on 
a screen - essential for in
spection and rework of the 
smaller PC Boards and art
work of the Surface Mount 
Industry. 

Manufactured in England 
by Vision Engineering, pio
neers of this technology, the 
Dynascope range of micro
scopes and scanners has 
found acceptance in Austra
lia. 

Call the Penn Central 
Group, on (02) 648 166 l. 

The LaKart fully automated videotape cassette 
library system. 
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So Tiny .... 
Is this the world's smallest 2 Form C, 

sealed, OIL relay in volume production? 
Only 5mm. high and weighing 1.5 gram. National's TQ relay 

sets new standards in small signal switching 

Fast/ How about 2msec. operate time? 

Reliable! TO's bifurcated gold clad contacts ensure it. 

Powerful! 30Watt or 62.5 VA switching puts TO streets 
ahead of any OIL reeds. 

Sensitive/TO requires a mere 140 milliwatts drive. 

Design Flexibility! Single-side stable, latching, 2 c/o or 4 
c/o: - DC to 900Mhz, microvolts to 125Volts - Anywhere you 
need fast, reliable small signal switching TO is the answer. 

Economical! For around $3.80 ea. at 500 pcs there isn't a 
relay made that can match TO spec. for spec., dollar for dollar. 

RVB - MORE REASONS TO CALL 

RVB 
PRODUCTS PTY LTD 

MELBOURNE 
242 Huntingdale Road, 
Huntingdale Vic. 3166, 
Tel: (03) 543 1611 
Fax: (03 543 7747 

SYDNEY 
Shop 6 SPECTRUM, 
220 Pacific Highway, 
Crows Nest N.S.W.2065 
Tel: (02) 957 6385 
Fax: (02) 929 5334 

READER INFO No. 22 
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ROCKBY ELECTRONICS 244A HUNTINGDALE RD. P.O. BOX 189 PHONE: (03) 562 8559 
HUNTINGDALE 3166 HUNTING DALE 3166 FAX: (03) 562 8772 

OPENINO SPECIALS 
Verbatim. 

Data Life -II a 

• 
I I 

VERBATIM 
5114''DS/2D 
$24.00 

NASHUA 
3W'DS/2D 
$41.00 

VERO 
100x 160 
10-2845B 
$10.00 

C&K 
7201 DPDT 
$1.50 

ECCO 
10 - POS. 
MICRO DIP SWITCH 
0.90 

VND. LAB. UNO LAB. 
MICRO SWITCH 
15A 125, 250 OR 480 VAL. 
$2.50 

MIC. PLUG 
METAL BODY & LOCK 
$1.00 

24 PIN IC SOC. 
W/W$1.50 

Freight charges: $7.00 for orders under $50. 
: Free for orders over $50. 

ALL SPECIALS INCLUDE SALES TAX 

TRANSISTORS $ MEMORY $ 

2N 3055 0.65 2732 2.90 

MJC 2801 1.80 2764 3.30 

BC338 0.06 27512 12.70 

BC560 0.06 4164 3.20 

BC558 0.06 

BC547 0.06 

TIP42A 0.35 IC'S 

4013 0.30 

4534 1.90 

REGULATORS 4034 1.10 

7812 0.40 
74LS366 0.30 

LM395K 5.50 
74LS181 1.00 

LM317K 2.20 
74LS298 0.40 

LM320K5.2 1.20 
8130 2.20 

8085 1.90 

7483 0.40 

FREE ILLUSTRATED CATALOGUE 

To obtain a free catalogue just fill in this coupon and 
send with your business card to: -

ROCKBY ELECTRONICS 
P.O. BOX 189 
HUNTINGDALE 3166 

Or Fax to (03) 562 8772 

Company Name: ........................................................... . 

Address: ....................................................................... . 

. ......................................................... Postcode ............ . 

No. of copies required: .................................................. . 

ETI SEPTEMBER '88 
84 



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

Fast Sprint 
Sprint Plus is a low cost 
EPLD/EPROM. The system in
cludes 33 PALS and EPLDS 
from 9 different vendors, and 
programs 30 types of 
EPROMS from 14 vendots, 
plus has a PLO macro assem
bler while all PROMS and 
EPLDS from Cypress Semi
conductor, are supported. 

Sprint turns the IBM and 
compatible PC/XT/AT range 
of Microcomputers into a 
complete development tool 

for both CMOS and BIPOLAR -
technologies. 

No serial port is required, 
one long slot and 256 K 
bytes of RAM are all that are 
required to interface to a PC. 
The Megapod allows both 28 
and 32 pin devices to be pro
grammed, and all NMOS and 
CMOS up to 8 megabits will 
be eventually supported. 

Further details: Dynamic 
Component Sales (03) 873-
4755. 

READER INFO No. 273 

Point of measurement temperature logger by Metrosonics. 

Go-anywhere 
temperature logger 
Australian Metrosonics has of temperature measurement, 
released a micro-computer- display, alarm, data logging, 
based temperature logger. analysis and reduction. For 
The new Model 702 is config- further information: Austra
ured like a hand-held calcula- lion Metrosonics on (03) 233-
tor. The Model db 702 per- 5889. 

Sprint turns IBM PC type into a development tool for a wide 
range of technologies. 

Gates open on energy 
products 

Gates invented and patented 
the starved-electrolyte re
combining sealed-lead bat
tery. One of the two forms 
this development takes is in 
the Cyclon wound cells and 
monobloc batteries. 

Cyclon products feature a 

pure lead grid for long life. 
The recombination design 

eliminates water addition. 
Cyclon cells range in size 

from 2.5-25 amp-hours. 
More information from Ani

tech. (02) 648 1711. 

READER INFO No. 274 

forms the combined functions READER INFO No. 275 Gates' energy products - claims to have eliminated leakage. 
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UV PROCESSING 
EQUIPMENT 

KALEX LIGHT BOX 
• Autoreset Timer 
• 2 Level Exposure 
• Timing Light 
• Instant Light Up 
• Safety Micro Switch 
• E~posure to 22in x 11 in 

$650.00 
PCB PROCESSING 
KALEX ETCH TANK 

• Two Compartment 
•Heater 
• Recirculation 

(by Magnetic Pump) 
• Two Level Rack • Lid 

$650.00 
3M Scotchal Photosensitive 

Riston 3400 PCB Material 
All prices plus sales tax if applicable · • 

Ex :~.f ~~~,:,· 3079 
(03) 497 3422 

497 3034 
Fax (03) 314 7400 

ELECTRONIC COMPONENTS & ACCESSORIES 
• SPECIALIST SCHOOL SUPPLIERS 

READER INFO No. 24 

~~~.,M~~snica11oris. 1c. e VLS\ TtcHNOLL)(_-;Y, \NC RISC. ASIC 

mem SCJ!t:~~~:~·. ASIC 

MICRO oc.v1ci:::.s 
• ~:~g2~~~~F. sue. ASIC 

~ UNX L.OQIC Ceil Array 

C. XI EPROM 40 - 45Un Sec. Bit 

1lBP'~· slice 2900 E' PROM. PLO 

- EPROM 45 - 35on sec. 

~® V1deO !)AC. RAM o~c 

NOVIX FORIH Micro to 10 M.IJ~· 

LED Displays 3rnm. smm. 7 S<';i. 14 Sag 

• ,,,-<>dcrystals. 
~~ Mlm.a1urerugge··5

8
.,50rs 

WI ... ~ "Temp and ~~~~actors . 

.. 

Crysta,"s'o~~~isD~L PGA 
HI Re 

~~ smart Watch. FCC Mudt.~1 Module 

~- 74ACf(3,,Sec). 
~ VTCIM_,....tM fastAO,OA.L111ear 

"'"' ---·1rans1stors 
~ AIO. O/A, Opa.mps. rt-

Head Office 
26 Boron Street, 
Sumner Park, Brisbane, 
Old., Australia 4074 

Telex: AA 43778 ENECON 

Fax: 61 - 7 - 376 3286 

-1 t:LE\- HONE 
BRISBANE -

07 376 2955 
MELBOURNE -

03 873 4755 
WELLINGTON -

04 85 8742 

e1ne11gy 
CONTROL 

READER INFO No. 27 

PCB CAD 
DESIGN 

EFFICIENT ARTWORK 
DESIGN 

PEN PLOT- PHOTO PLOT 
CNC DRILL OUTPUT 
D. SIDED AND MULTILAYER 
S.M. DEVICES 
LOW COST EDITING 

M Muraca 
8/31 Park Street 
St Kilda, 3182 

Tel. (03) 537 2102 

READER INFO No. 28 
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8 Locations 
Gore Hill, Sydney, Hurstville, 

Concord, Carlingford, Brisbane, 
Melbourne & Springvale 

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 20K source 

file in 10 seconds. 

VANDA IA 
Suite 8, Midway Arcade 

145 Maroondah Highway 
Ringwood 3134 
( 03) 870 6078 V2b2 AM[ 

READER INFO No. 29 



New desk-top 
MCAE 
modeller 
Autodesk Australia hos an
nounced the introduction of 
AutoSolid, a solid modelling 
package. It links to Auto-

CAD, the world's most widely 
used CAD package, as well 
as a wide range of third-party 
applications for tasks such as 
analysis engineering and nu
merical control manufactur
ing. You may call Autodesk 
Aust on (03) 429-9888. 

READER INFO No. 277 

New recorder 
• series 

Parameters has released a 
new series of Lab pen record
ers called the LR8100 series. 
They go up to eight channels, 
and a wide range of input 
configurations. They can be 
controlled via an RS232 or 
GPIB interface. Phone (02) 
888-8777 for more informa
tion. 

READER INFO No. 276 

Parameters' LRB 100 recorder. 

Capacitor catalogue 

~;r11'-up (tpl'•r<f\-t h"-H~ 
l)t~h+~-· N~m1~d #>JI id 
St~y~: s~-t .id-I'>: 
Rc•turo· -

Images created on the Autodesk mode11er. 

RI FA have recently released 
their new 1988 Capacitor 
Catalogue. 

It provides comprehensive 
data on RIFA's range of Elec
trolytic, Interference Suppres
sion, Pulse, Power and Preci-

ETI SEPTEMBER '88 
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sion capacitors as well as de
tailed design information. 

Further information is avail
able from Rifa, Preston, Vic
toria 3072, phone (03) 480-
1211. 

READER INFO No. 278 



SEMl-CONDUaOR WATCH 
Single chip 
floating-point 
processor 
Texas Instruments Single 
Chip Floating-Point Processor, 
the SN 7 4ACT8847, per 
forms high accuracy scientific 
calculations as part of a cus
tomised host processor. The 
chip can perform 33 million 
floating-point operations per 
second (MFLOPS) in single 
and double precision opera
tions and is particularly suit
able to high-level computer 
systems such as worksta
tions, minicomputers and 32-
bit systems or advanced 
graphic processing, digital 

New 88000 
• microprocessor 

family 
Motorola has released details 
of their new 88000 Reduced 
Instruction Set Computer 
(RISC) processor. The Central 
Processing Unit (CPU), desig
nated the 88100, operates at 
1 0 MHz and delivers l .4 to 17 
million instructions per sec
ond (MIPS). Used in multi
processing applications, it 
generates 50 MIPS. By using 
integer and floating point 
functions on a single chip, 
the 88100 sustains 7 to 12 
million floating point instruc
tions per second (MFLOPS). 
Scoreboarding which is a fea
ture taken from mainframe 
technology allows a number 
of operations to be managed 
concurrently. The 88100 can 
have up to 11 different in
structions in process during 
any clock cycle. The architec
ture is particularly suitable for 
the "Supermini-computer" 
market including multiproc-

signal processing and array 
processing. 

The one-micron EPIC ad
vanced CMOS device com
bines two 64-bit functions, a 
floating-point multiplier and a 
floating-point arithmetic logic 
unit (ALU). The 8847 is fully 
compatible with the IEEE 754-
1985 standard and supports 
IEEE single and double-preci
sion formats. It performs fast 
floating-point addition, sub
traction, multiplication, divi
sion, square-root and com
parison. Chains of sum-of
products and product-of
sums operations are also sup
ported. The device can also 
function as a numeric pro
cessor capable of performing 
division, square root opera
tions, inter ALU functions 

Inside the 88100 CPU 

essing and multitasking appli
cations. 

The 88200 cache memory 
chip supports the 88100 and 
it contains 16 k Bytes of 
memory as well as a memory 

The single-chip, floating point 
processor 

and logical operations includ
ing logical shifts. 

When fully pipelined, the 
ACT 8847 performs a dou
ble-precision floating-point or 
32-bit integer operation in 
30ns which translates to 33 
MFLOPS. With the multiplier 
and ALU operating in paral
lel, the 8847 has a perform
ance of over 50 MFLOPS. A 

management unit (MMU). 
Multiple 88200's can be 
used to increase memory 
and the 88100 can support 
up to eight 88200 for a total 
of 128 kBytes of memory. 

ETI SEPTE/v\BER'88 
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double prec1s1on IEEE divide 
can be executed in 11 30 ns 
cycles. 

Registers are provided at 
the inputs, outputs and inside 
the ALU and multiplier. The 
device can be completely 
halted without affecting the 
data stored in these registers. 
Four data multipliers are also 
available on the chip. Power 
dissipation for the 8847 at 
10 MHz is approximately one 
watt and it operates from a 
single 5-Volt power supply. 
The device is packaged in a 
209-pin grid array. 

For further information con
tact:-

T exas Instruments Austra
lia on (02) 887 1122 or DWR 
Communications Group on 
(02) 909 3188. 

AT and T will make the ap
plications binary interface 
(ABI) specifications and as
sociated implementation of 
UNIX system V release 4.0 
and later releases available 
for the Motorola architecture 
through it's UNIX software li
cencing program. The first 
system V release 4.0 software 
for the Motorola architecture 
is expected to be available in 
late 1989. 

A large number of indepen
dent software vendors have 
announced compilers and 
software applications for the 
88000 family. Motorola has 
also introduced a series of 
multiprocessing boards called 
Hypermodules that deliver up 
to 50 MIPS on a circuit board 
measuring 3.4 x 8.5 inches. 
The initial version will be 
available in the third quarter 
of 1988 with full shipment in 
the first quarter of 1989. It 
will be sold through Motoro
la's Microprocessor Products 
Group and Microcomputer 
Division. 





THE BEST RESORT IN THE WORLD 

THE BEST ACCOMMODATION 
There are individual "Polynesian-style" Bures, 

spacious hotel rooms and luxury, self-contained 
suites with up to three bedrooms. All have king or 
queen size beds, ceiling fans and spacious 
balconies and the views are spectacular. 

~---------------~ For reservations see your Travel Agent or Ansell Airlines. For further information call 02·327-1899 or maJl this I coupon to FREEPOST 14, Hamilton Island Marketing. Suite 609, Eastpoin~ 180 Ocean Street, Edgeclitf NSW 2027. I 
I Name 

I Address 
I 
I _______________ Postcode ____ _ 

~---------------~ 

THE BEST ACTIVITIES 
Ride a jet-ski. Hire a catamaran, dinghy, surf 

ski, canoe or power boat. Water-ski, fish, snorkel or 
scuba dive. Sailboard, parasail or bushwalk. 'Tty 
tennis, squash, aerobics or the gym. Or just lie on 
the beach and soak up the sun, 

.THE BEST FAMILY FACILITIES 
As well as their own supervised Kids Club (for 

those under 12), the-children will love meeting the 
kangaroos, emus, koalas, wallabies, deer and 
birdlife in our mountain-top Fauna Park. And that's 
on top of all the other island activities. 

THE BEST VALUE 
Currently prices for a week on Hamilton Island are: 
SYDNEY $879* CAIRNS $699* 
MELBOURNE $949 * CANBERRA $899 * 
BRISBANE $799* PERTH $1249* 
ADELAIDE $999*. HOBART $1069* 

•All prices include return economy airfare and share twin Allamanda or Bure accommodation. Similar savings are available in Bougainvillaea hotel rooms and one and two bedroom apartments. 
These prices are available April 30 to September 18, 1988. 



Line printer 
in the 
long run 
Epson Australia has released 
the DFX-5000, a high speed, 
heavy duty printer that has 
been specifically designed for 
long print runs. 

Filling the gap between 
high cost line printers and 
traditional impact dot matrix 
printers, the DFX-5000 is ide
ally suited for continuous re
port generation where speed 
and continuous use are of 
paramount importance. 

The DFX-5000 prints at 
533 cps in high speed draft 
mode, and the long life print 
head is capable of printing up 
to 200 million characters. 

READER INFO No. 279 

Epson's DFX-5000 9-pin impact dot matrix printer 

Adapt, convert and store 

Po/or's DS 102 oscilloscope converter. 

The Polar DS l 02 is an adap- pies/second in both single 
tor that converts a conven- and dual channel modes,. 8 
tional analogue oscilloscope bit vertical resolution, 2048 
into a fully featured l 0 MHz byte memory per channel, 
sampling rate digital storage conventional front panel digi
oscilloscope. tal storage controols and a 

It has true dual channel simple 3 lead interconnection 
operation using twin flash to the analogue CRO. 
analogue to digital converters More details from Emona 
(one per channel), a sampling on (02) 519 3933. 
speed of up to l 0 megasam- READER INFO No. 280 

T erasalci's Din-T range features 12 arc extinction plates, 
de-ionising type, designed to break up and dissipate the arc 
generated during inte"uption. 

Baby breaks the circuit 
NHP/Terasaki offers a choice 
of DIN-rail mounted miniature 
circuit breakers (MCB's). 

This selection is based on 
the 9kA and l 4kA series and 
the accessories which convert 

the ranges into a flexible sys
tem for protection, control, 
switching and monitoring. 

For more information con
tact NHP on (03) 429-2999. 

READER INFO No. 281 
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Ul 
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sQ.~~r~9on II 
R3 
470 

RS 
470 

OrCAO A CUT ABOVE THE BEST 
on:AD/SDr 'lhe advanced SOfEMATIC CAPlURE package 
Now oanbines with OrC.AD/VST the DIGITAL SIHJIA'IOR 

'Ibis pcAVerful oanbination now gives yoo the ability to 
"electronically breadboani" ycur design on ycur \o.IOrk desk 

OrCAD/VST Features :-

14, 000+ Gate capacity 
50 Channels (signal or buses) 
10,000 events per second (SMHz AT) 
Selectable sampling times 
Plus many other facilities 

OrCAD/SDT features :-

Over 3700 unique library parts 
Unlimited level hierarchy 
Powerful Keyboard macros 
Netlisting & post processing utilities 
Variable size Text 
On Line parts browsing 
Graphics entry of library parts 

Design and Simulate at your Desk 

elk 

POR 

QA 

QB 

QC 

QD 

O/P UBA 

O/P UBB 

0 
Sw•Time : 4SOO 

1500 
Cur•or = 3200 

Cut out and mail Today 

3000 
Value = 0001"' 

We will send yoo a FREE 0erro disk and Literature 

Name 
Titl~e~~~~~~~~~~~~~~~-

caipany_~~~~~~~~~~~~~~ 
Miress 

Telefh:>ne·--~----_-_-_-_-_-_-_-_-_-.=FaX=-============= 
Prometheus Software Developments Pty Ltd 

260 High Street, Kew. Vic 3101 

Phone (03) 862 3666 Fax (03) 862 2092 

READER INFO No. 32 

I 

Save time and money with our fully 
featured, Australian made Printer Buffer 
Queuer. No more hassles or delays 
unplugging cables, you can keep working 
and save money by sharing your printers 
amongst several computers. It's easy 
to install and use - storing and directing 

.·./'481l~'\ 
~ 

• 2 Year Guarantee 
• Comprehensive 

back-up service. 
• Large buffer memory 

- dynamic allocation. 
::?- • High speed inputs - all 

can be active simultaneously. 
• Sophisticated character compression techniques eg. A 
750k desktop graphics file used only 120k buffer space. 
• User friendly memory resident software makes 
command usage a breeze. 

7 Barreenong Rd, Cottles Bridge, 
P.O. Box 105, Hurstbridge,3099. 

Ph: (03) 714 8269 Fax: (03)714 8554 

READER INFO No. 33 
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Versatile 
voltmeter 
A new vector voltmeter de
signed for sensitive rf voltage 
and phase measurements has 
been introduced by Hewlett
Packard Australia. 

The new HP 8508A can 
tune across the l 00-kHz to 
1-GHz or 300 kHz to 2-GHz 
frequency range. The front 
end of the vector voltmeter 
has two channels and is con
tained in a replaceable mod
ule on the front panel. The 
standard version of the HP 
8508A comes with two high
impedance probes. 

For further information, 
contact: Hewlett-Packard 
Australia (03) 895-2644. 

READER INFO No. 282 

The HP 8508A vector voltmeter. 

Tektronix training equipment and Educational Support 
comprises Oscilloscopes, Test Materials and Measurement 
Equipment. 

Bench equipment with 
a touch of class 
Tektronix has released its 
new classroom Series (CRS) 
laboratory bench equipment 
for use in colleges and univer
sities, vocational training in
stitutions and secondary 
schools. The series features 
lab package pricing and in
structional support materials 
for both digital and analogue 
equipment. 

The Classroom Series in
cludes industrial-quality oscil
loscopes, test and measure
ment equipment, instructional 
materials and teaching aids in 
beginning and advanced 
bench set-ups. More informa
tion is available from T ektro
nix, North Ryde, NSW. (02) 
888 7066. 

READER INFO No. 284 
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New local outlet for relay and 
1/0 modules 
Amtex is distributing the solid 
state relay and 1/0 module 
range of Continental Indus
tries. 

The Continental relays in
clude panel-mounted units for 
heavier loads and printed cir
cuit and DIN rail mounts for 

light loads. Featuring 4000 V 
opto-isolation, the relays have 
zero voltage turn-on as 
standard and can be ordered 
for random turn-on as an op
tion. For more information 
phone (02) 805 0844. 

READER INFO No. 283 

Some of Continental's 110 and relay products. 
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EPROM 
PROG MER 

ELECTRONICS 
ETl-668 Recently R W Daley, found the need to upgrade his EPROM Programmer. 

iie changes shown in the enclosed 
ircuit diagram show how the ETl-
88 (Feb 1983) may be upgraded 

to programme EPROMS up to 27512's, 
using the existing software. 

Although the simple approach used in 
this circuit does not make use of the 
fast programming algorithms for the la
test EPROMS, it con be used with a 
large number of computers, not just the 
Microbee as originally described. Many 
parallel ports ore provided by program
mable devices such as the Z80 
Pl0,6820/21 and the 6520/21/22 series. 
Any of these con be used to drive the 
ETl-668. In addition, the IBM parallel 
port con be mode to drive this program
mer by making the port bi-directional, 
as described by Peter Radcliff (ETI Nov. 

•SY 

11 
9 

12 10 7 
13 11 6 

8 

15 13 s 7 

16 1l 4 
6 

17 15 3 
s 

18 16 2 4 

19 17 ZIF SOCKET 3 
1 

8><1K FOR EPROM 23 25 
MICROBEE 22 24 
SOCKET 

19 
21 

12 

IBM 
SOCKEl 

12 24 21 20 18 

14 27 26 23 22 20 1 
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1987). 
Although the ports of the above de

vices ore programmable as either inputs 
or outputs, the control lines of most 
bias the A port to be on input and the B 
port to be on output. The ETl-668 was 
originally designed for use with the Mi
crobee and as the Microbee uses the B 
port, the control lines ore programmed 
as "write handshake" lines. If the A 
port were used the control lines would 
hove to be programmed for the "read 
pulse" mode, to generate the clock 
pulse for the address counter. This 
applies to most of the devices and must 
be remembered if the programmer is 
used with on A port. 

Most of the circuit changes from the 
upgrade published in ETI January 1984 
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YR1 
10K 

YR2 
10K 

concern increases in address range, Vpp 
and Vee. Another was token directly 
from the originating trigger pulse which 
caused the address counter to incre
ment when the programmer was 
switched from read to programme. I 
hove used the output of the first mo
nostable as the read address clock to 
prevent this false triggering. 

For use with modified IBM clone's an 
extra control line is extended from the 
programmer to force the output drives 
of the IBM clone high impedence in the 
read mode. 

Other than Microbee 
As already mentioned this upgraded 
programmer should still operate on the 
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existing software, however as the author 
doesn't run his on a Microbee he can't 
guarantee this. The only possibility of 
error is the delay on the clock pulse in
troduced by the first monostable which 
may need a software delay for the read 
mode. 

For computers other than the Micro
bee the software will have to be written 
specifically for each computer. To assist 
in this the following algorithms outline 
the three basic requirements of the pro
grammer. 

PROGRAMMING: 
1 Request input of source data. (Start 

and finish addresses) 
2 Read and store contents of the 

Condition Code Register (CCR) 
3 Set CCR to generate a clock pulse 

on the control lines. 
4 Set the Data Direction Register 

(DDR) as an output. 
5 Display instructions to switch pro-

grammer to program. 
6 Output data byte, wait 50 ms. 
7 Read the port and discard the result. 
8 Increment source data counter. 
9 Repeat steps 6, 7 and 8 until com

plete data is written. 
10 Restore CCR. Set DDR as on input. 
11 Display instructions to switch to 

read. 

CIRCUIT DIAGRAMS 
$4.00 EACH 
PYM1 ... AM.A.ZING PYRAMIDS 
BLS ... AMAZING BLACKLIGHT 
EH1 ... ELECTRONIC HYPNOTISM 
CB1 ... CHERRY BOMBS 
CLS ... COLD LIGHT CHEMICAL LAMPS 
HVS1 ... HI VACUUM SYSTEM (LASERS ETC) 
ST2 ... SATELLITE TRACKING STATION 
PAB1 ... PARABOLIC (SOLAR, RADIO, ETC) 
RP2 ... RADAR PRINCIPLES 
PA1 ... C.B. RECEPTION IMPROVER 
VT4 ... VORTEX TUBE 
FCL1 ... ORGANIC FUEL CELLS 
SLS ... LEARN SECRET LANGUAGE 
SYG1 ... MAKE SYNTHETIC GEMS 
FC1 ... MAKE FLASH COTTEN 
RBD1 ... RADAR BAND DETECTOR 
ULG1 ... ULTRA GAO LAMP (PLANTS) 
SG4 ... SPARK GAP TRANSMITTER 
HR2 ... HI ALTITUDE ROCKET 
MB3 ... GROW BACTERIA 
CBD3 ... C.B. DIRECTION FINDER 
PM? ... PRECIOUS METAL DETECTOR 
SMB3 ... SCRAP METAL BATTERY 
WG1 ... WIND INFO 

$6.00 EACH 
LHP2 ... PULSED SIMULATED LASER 
LHP2 ... CONTINUOUS SIMULATED LASER 
LLD1 ... LASER LIGHT DETECTOR 
LSD3 ... LASER LIGHT PULSE DETECTOR 
LLS1 ... LASER LIGHT SHOWS 
TCL3 ... SOLID STATE TESLA COIL 
EML1 ... ELECTRO MAGNETIC LAUNCHER 
PST1 ... PORTABLE STROBE LIGHT 
PBK3 ... MINI 20,000 V POWER MODULE 
HOD1 ... HOMING OR TRACKING DEVICE 
SM3 ... SHOTGUN DIRECTIONAL MIC 
IPG7 ... INVISIBLE PAIN FIELD 
USD1 ... ULTRASONIC DETECTOR 
ULG3 ... ULTRASONIC GENERATOR 
RAT2 ... RAT & PEST EXPERIMENTAL 
RCR1 ... ROACH ROASTER 
SSL3 ... GAS IA LASER SYSTEM 
LDT1 ... LASER TARGET INDICATOR 
BTC1 ... SMALLEST TESLA COIL 
IOD1 ... ION & FIELD DETECTOR 

VERIFY: 
1 Request input of source data ad-

dresses. 
2 Read and store contents of CCR. 
3 Set CCR. 
4 Set DDR as an input. 
5 Input data byte and compare with 

the source data. Print source ad
dress, source data dna eprom data if 
the comparison fails. 

6 Output FF (HEX). 
7 Increment source data counter. 
8 Repeat steps 5, 6 and 7 until last 

byte has been tested. 
5 Restore CCR. 

STEP (Advance address counter 
"N" times) 

1 Request number of steps to be ad-
vanced. "N" 

2 Read and store contents of CCR. 
3 Set CCR. 
4 Set DDR as an output. 
5 Read the port and discard the result. 
6 Write FF(HEX) to the port. 
7 Action steps a total of "N" times. 
8 Restore CCR. 
These three algorithms are only the 

bare bones of the softw ;re but should 
be sufficient to get most people started 
and ore suitable for either A or B ports. 

HGAS ... ULTRA HI GAIN AMPLIFIER 
BD1 ... BUG DETECTOR 
FCTS ... FM BROADCAST TRANSMITTER 
RWM3 ... RADIO REPEATER TRANSMITTER 
VS10 ... VOICE SCRAMBLER 
USW1 ... ULTRASONIC SWITCH 
PSP4 ... PHASOR SHOCK WAVE PISTOL 
HT9 ... HI FREQUENCY TRANSLATOR 
DOG2 ... ANTI DOG FORCE FIELD 

$7.00 EACH 
LGU4/6 ... HELIUM NEON LASER (1 & 2.S MW) 
BTC3 ... TABLE TOP TESLA COIL 
IOG1 ... ION RAY GUN 
HKP1 ... HI ENERGY KILOWATT PULSER 
MOD1 ... MAGNETIC DISORIENTATION 
HV1 ... VAN DE GRAFF HI VOLT GENERATOR 
SDS ... HIGHT VIEWER 
VWPM7 ... LONG RANGE PHONE T'MITTER 
SHP2 ... SNOOPER PHONE 
PWMS ... LET PMS TRANSMIT TO FM 
SCU4 ... MUL Tl FUNCTION DETECTION 
BLB1 ... OBJECT ELECTRIFIER 
FISS ... FISH SHOCKER & WORMER 
LBT1 ... LIGHT BEAM TRANSCEIVER 
PTG1 ... PLASMA TORNADO GENERATOR 
MCP1 ... MAGNETIC CANNON PROJECTOR 
GRA1 ... GRAVITY GENERATOR 
GC6 ... GEIGER COUNTER 
XP1 ... PORTABLE x.qAY MACHINE 
MFT3 ... LONG RAN . VOICE T'MITTER 
TAT2 ... AUTO PHO!'._ RECORDING 
PMS ... DIRECTIONAL PARABOLIC MIC 
SOX2 ... SOUND OPERATED SWITCH 
ISP2 ... PROPERTY GUARD ALARM 
UL01 ... ULTRASONIC OSCILLATOR 

$8.00 EACH 
RUB3 ... RUBY LASER 
LC3 ... SMALLER C02 LASER 
DYE1 ... TUNABLE DYE LASER 
CVL1 ... COPPER VAPOR LASER 
TCC7 ... TESLA COILS MILL VOLTS 
HVG1 ... HI VOLTAGE GENERATOR 
CPFG1 ... PARTICLE BEAM GENERATOR 
INF1 ... PHONE INFINITY TRANSMITTER 
PPF1 ... PHASOR PAIN FIELD 
PSPB ... PHASOR SHOCK WAVE PISTOL 
LC? ... C02 LASER 
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The wiring for the Personality 
socket is different for each type of 
EPROM you wish to use. This is a 
simple but elegant method of 
reconfiguring the programmer for 
different pin outs on the EPROMs. 

• 
LAG1 ... ARGON LASER 
BTCS ... 1 MILLION VOLT TESLA COIL 
JL3 ... JACOBS LADDER (3 MODELS) 
HEG1 ... HI ENERGY SOURCE 
ASS ... ATOM SMASHER 
PPG1 ... PHASOR PROPERTY GUARD 
PCC30 MORE POWERFUL PPF1 

KITS (INCL. ALL ELECTRONICS, KITS DO NOT 
INCL. HARDWARE, BOXES ETC) 

LHC2K/LHP2K SIMULATED LASER: 
LHC2K CONTINUOUS ........................................... $18.9S 
LHP2K PULSED. .. ............................................ $19.9S 
TAT2K ... PHONE BUG .......................................... $27.00 
TCL3K ... SM TESLA COIL ................................... $189.00 
MFT2K ... VOICE T'MITTER ................................... $35.00 
RCR1K ... ROACH ROASTER ................................ $99.00 
RWM3 ... REPEATER T'MITTER ............................ $24.00 
HOD1K ... HOMING!TRACKING ............................. $49.00 
DOG2 ... DOG FORCE FIELD .............................. $10S.OO 
VWPM7 ... PHONE T'MITTER ................................ $27.00 

S.Y.M. 
ELECTRONICS 
P.O. BOX 296 
CLIFTON HILL 
VICTORIA 3068 
PAYMENT: BANKCARD-VISACARD
CHEQUE-MONEY ORDER. 

POST/PACKING $5.00 
PHONE ORDERS FOR 
BANKCARD/VISACARD 
(03) 500 0078 



TECHNOLOGY 

ile Baby AT contains a 80286 pro
essor running at 12 MHz with a 

processor clock cycle time of 82.5 
ns, and an average memory cycle time 
of 180 ns. 

These memory cycles are more than 
twice as fast as the memory cycle times 
of an 8 MHz IBM PC/AT running with 
one wait state. 

There is provision for an optional 
80287 math coprocessor. The coproces
sor runs on a clock that is the same as 
the processor, and is in the divide by 3 
mode. At 12 MHz operation an 8 MHz 
coprocessor is required. 

The ETl-1613 contains space for 36 
16-pin DRAMs. when populated with a 
combination of 256 Ks and/or 64 Ks, 
the 1613 can support memory maps of 

THE BABY AT: 

512 K, 640K, or 1 MB. A parity bit for 
each byte (two additional bits per bank) 
is provided. 

It may be worth noting that VLSI in 
the US apparently has other boards 
available that will support the additional 
memory maps provided for by the 
CL82CPCA T-compatible chip set of 2 
MB and 4 MB when using 1 MBit 
DRAMs. 

For 12 MHz no wait state operation, 
80 ns access times are required, and for 

In this orticle thi cufflta 
-xx is taken tO h •lVDf•ltt.\to ·.··· 
Xii, meaning tht ~~t •is•.-,tltf ·· 
when logic tow. · · · · 

Feel like speeding up the old PC? 
Build a high performance AT drop-in board 
This is the second article in our series on building a cheap, high 
performance AT computer. A quick guide to value for money: the unit is 
being sourced by Energy Control in Brisbane for $499, and features a board 
with only 18 individual integrated circuits plus the memory, runs at 12 MHz 
and has zero wait states. That's cheap, easy to build and very, very, quick. 

80287 ............ 
FP 

COPRoc ..... --. ... 

CLOCK & cONYROL 
TO !:O~!i 

~~!,CONTROL 

VL82C100 

PERIPHERAL 
CONTROLLER 

80286 
CPU VLB2C103 

ADDRESS 
BUFFER 

CLOCK & RltSEJ 
T() SLOTS 

Figure 1: Connections between the chips of the chipset and other components on the board. 

VL82C104 

DATA 
BUFFER 



12 MHz one wait state operation, 120 
ns access times are required. 

There is also provision for two BIOS 
EPROMs that can either be 27128s or 
27256s. The access times for the 
EPROMS can be either 120 ns with one 
wait state or 200 ns when using two 
wait state accesses. ROM access cycles 
ore either three or four PROCCLK cycles 
long. PROCCLK is a 2X clock provided 
to the processor. In the Baby AT it runs 
at 24 MHz. 

The 1613 provides drive for up to 
e'1ght XT-compatible cards (six of which 
can be AT-compatible with the second 
connector). The bus is directly driven by 
the chips of the chip set, and con have 
up to 50 LSTTL loads (drive capability 
= 20 mA), and 200 pF. The 200 pF is 
the practical limitation to systems since 
a conservative rule of thumb is that PC
compatible cards rarely exceed 25 pF 
per pin. The 200 pF limitation allows for 
all eight slots to be populated and not 
violate any of the driver specifications. 
For expansion bus access, four wait 
states ore automatically added, thus 
making reads and writes into six cycle 
operations. 

Although the five chips reduce the 
complexity of the board considerably, it 
is quite impractical to either publish a 
complete circuit diagram, or even give 
you a complete how it works. We just 
don't have the space. However, one can 
get a pretty good idea of what's going 
on by discussing the internal design of 
each of the chips in the chip set, and by 
looking at the pin out descriptions. 

As we discussed last month, the ETl-
1613 is based on a VLSI Technology 
chip set. There are five chips in the set, 
and the way they fit together is shown 
in the block diagram figure 1 . This is 
not the only way to do it, as demon
strated in the table which shows a com
parison of the different chip sets on the 
market. 

This five-device chip set has been de
signed using the highest integration 
consistent with economic and reliable 
system design. The VL82C103 Address 
Buffer and VL82C104 Dato Buffer are 
offered in separate packages, although 
their circuitry is relatively small. If they 
were offered as a single device, the pin 
count would be extremely high, or some 
performance degradation would occur. 

The devices are manufactured with 
VLSl's CMOS process and all five are 
available in a JEDEC-standord 84-pin 
plastic leaded chip carrier (PLCC) pack
age. 

The Peripheral Controller 
The VLC 100 Peripheral Controller inte
grates two 8237 Direct Memory Access 
(DMA)controllers, two 8259 interrupt 
controllers, one 8254 counter/timer and 

Five chips contain the majority of the circuitry to implement an entire AT. 

a 7 4LS612 equivalent along with sup
port logic onto a single chip. 

The peripheral controller will replace 
all the logic on the X bus of an AT
compotible design except the keyboard 
controller and real time clock. 

The VL82C 100 is broken up into five 
major subsections. The chip select sub
section consists of decodes of the sig
nals -MASTER, CPUHLDA, and the 
address bus XA9-0. This decode is used 
to generate the chip select signals to 
each of the megacells within the 
VL82C100. 

The DMA subsection consists of two 
8237 megacells, two 8 bit latches to 
hold the middle range address bits dur
ing the DMA cycle and a 7 4LS612 
equivalent megacell to generate the 
upper range address bits during a DMA 
operation. In the PC environment, DMA 
is the process whereby some parts of 
the computer, particularly the disc 
drives, can exchange data directly with 
the memory, without going through the 
microprocessor. The 82C100s DMA 
subsection also has logic to force all 
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DMA cycles to have one wait state in
serted and some logic to delay the lead
ing edge of the -XMEMR signal for 
one DMA clock cycle. These groups of 
logic are used to maintain AT-compato
bility. The DMA subsection provides a 
total of seven external DMA channels. 
Four of these channels are used for 8 
bit 1/0 adopters and the other three are 
used for 16 bit 110 adapters. All chan
nels are capable of addressing all 
memory locations in a 16 megabyte ad
dress space. 

The interrupt controller subsection 
consists of two 8259 megacells cas
caded together to allow for 15 possible 
interrupt sources. One of these interrupt 
request lines is used internally, so there 
are a total of 14 possible external inter
rupts. 

The counter/timer subsection contains 
a single 8254 megacell. This megocell 
hos three internal counters. All of the 
counters run off a common clock input. 
The output of counter zero is routed to 
the interrupt controller subsection to be 
used as interrupt request zero. The out-
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put from counter one is routed to the 
hold request arbiter to initiate refresh 
cycles. Counter two's output is available 
as an external pin. 

The hold request arbiter and refresh 
subsection is used to arbitrate between 
a possible hold request from the DMA 
subsection or counter two of the 
counter/timer subsection. This block of 
logic also controls the -REFRESH out
put signal. 

Address bits XA 9-0 are used to gen
erate chip selects for each of the indi
vidual megacells. 

System Controller 
The VLC82C101 chip generates all the 
major clocks for an AT-compatible sys
tem design along with the command 
and control signals the primary function 
of the address buffer is to multiplex the 
address lines to the system, peripheral 
and memory address buses for both the 
system and peripheral buses. It inter
faces with the CPU to determine the 
type of bus cycle to execute and gener
ates the - READY signal to indicate 
that the current bus cycle can be termi
nated. It also contains logic to make 
conversions between 16 bit and 8 bit 
data accesses. Finally, it generates 
some of the control signals necessary 
for the 80287 Numerical Processor. 

The VL82C 101 contains two oscilla
tors to generate the clocks for an AT
compatible design. Both oscillators are 
designed to use an external, parallel 
resonant fundamental mode crystal. 
The first oscillator is used to generate 
the video clock output (OSC) and 
MHZ 119 which is the clock for the 
8254 time in the VL82C 100. A 14.318 
MHz crystal is used on this oscillator to 
maintain compatibility. The OSC output 
is generated directly from this oscillator 

for the system bus and the MHZ 119 
output is derived from the OSC output 
divided by 12. 

The second oscillator is used to gen
erate the system clocks. The crystal fre
quency for this oscillator is twice the op
erating frequency of the CPU so, for a 
12 MHz system, a 24 MHz oscillator is 

POWERGOOO) (811 8284 
RC 9 82284 
XTAL 111 J . CLOCK 
XTAL 1( 21 2 GENERATION 
XTAL2(11 (831 AND READY 
XTAL2l21 (841 CONTROL 

R£AOY 

-so} 171 -S1 (61 
A0·1 1 ·101 

M/10 } 
(8) 

CPUHLDA (51 
FASTMOOE {16 

LMEGCS 
1701 

wso } (121 
ROMWTST 117) WAIT 
RAMWTST (18) STATE 
-ROMCS (131 LOGIC 

ETl-1613 

used. This oscillator is used to generate 
four clock outputs. PROCCLK is gener
ated directly from the oscillator and will 
have the same frequency as the crystal 
input. This input is connected directly to 
the CPU and Numerical Processors 
clock inputs. PCLK and -PCLK are 
used to clock the 8242 Keyboard Con-

(33) RESCPU 
!4Sl RESET 
(6SI -READY 
(.461 PROCCLK 
l47l SYSCLK 
{531 PCLK 
(521 -PCLK 
\201 osc 
211 MHZ119 
SS -ENAS 

(28\ t" 126 - NTLO 
SUS (251 -DENHI 

CONTROL 129 ALE 

82288 
30 RAS 

(641 RAMALE 
BUS (66} EN ORAS 

CONTROL l.421 

r~ BUS {41 I -1ow COMM ANDS(40 J -MEMR 
39 -MEMW 
(441 - INTA 

/511 f '"'"' 501 -SMEMW 
(351 -XMEMR 

BUFFER (34 -XMEMW 
37 -XIOR 

(361 -XIOW 

(57 Q1 

l/OCHRDY } 
-MEMR 

(711 REFRESH 
-REFRESH (4) CONTROL (561 

-REFEN 

{ DIR245 F16 } DATA 
·IOCS16 CONVERSION (601 GATE245 
-MEMCS16 1 CNTLOFF 
-MASTER 1491 SAO 

OMA -DMAAEN 
-AEN2 } CONTROL 

-AEN1 
287 AND 124! {RESET287 

XA0,3,5·9 
(80,79 78-74) PERIPHERAL 23 -NPCS 

CONTROL I -PPICS 
1621 XDATADIR 

Figure 3: The VL82C101 System controller block diagram. Pin numbers on the 
package are shown in brackets next to signal names. 

PC-AT Chip Set Performance Table 
Custom PAL's 

Maker Chips Required 
IBM None None 
Chips-NEAT 4 None 
Chips 6 6 None 
Zymos 2-16 4 1 
Zymos 2 2 1 
Faraday/WO 4 4 2 
UMC 2 ? 
Erso 2 ? 
Logicstart 5 None 
G-2 (LSI Logic) 3 2 
VLSI 5-12 5 Oil (Clock Mod) 

Non Memory System 
IC's Clock 
88 8.0 MHz 
26 16.0 MHz 
25 12.0 MHz 
39 16.0 MHz 
39 12.0 MHz 
26 12.0 MHz 
53 12.0 MHz 
53 12.0 MHz 
25 12.0 MHz 
14 16.0 MHz 
17/18 w/clk mod 12.0 MHz 
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Read 
Waits 
1.0 
0.8 
1.0 
1.0 
0.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.0 

Time for 9 reads 
Write and one write Relative 
Waits (ns) performance 
1.0 3750 1.00 
0.8 1750 2.14 
1.0 2500 1.50 
1.0 1875 2.00 
0.0 1667 2.24 
1.0 2500 1.50 
1.0 2500 1.50 
1.0 2500 1.50 
1.0 2500 1.50 
1.0 1875 2.00 
1.0 1750 2.14 



ELIMINATING FIRE RISK 
WITH PAPER I 

Withqut a capacfto#'fiji{' r \ > • 

. pliesorhouseholdapf)ffanoosthat · 
you manufacture couldcause radio 
frequency interference: With an un
safe capacitor, they coutd catch fire. 

On average, such a cap has to 
·take more than ten transient attacks 
a day. Consequently, the self-healing 
ability is decisive for a long life. But 
as the number of self-healings in
creases, so does the risk of break
downs and short-circuits. 

·The ability to withstand high 
voltage transients is measured by a 
test called First self-healing. This is 
defined as a voltage drop of 5 V, and 
is executed periodically at the Rita 
Laboratories in Kalmar, Sweden. 
Foryears, theoutcomeofthistest has 
always been the same: 95% of metal
lized plastic film caps start self-heal
ing at voltages lower than 3 kV; of 

• . if. . 

metallizectpaper caps made by Rita, 
less than five percent: '. 
' Th is testis regarded as a realistic 

way to quantify the risk of short-cir -
cuits. To that, ~dd another aspect. 
The type of damage that can occur in 
a plastic cap, resulting in the winding 
melting OJ glowing, is a fargreatertTre 
hazard than a similar occurrence 
would be in a paper type cap. 

QUALITY IN OUR BOOK 

In our book, QUALITY means meeting 
your customer's performance require
ments, and he certainly doesn't ex
pect your product to catch fire or 
cause interference with radio fre
quencies, does he? 

When your ~ty 
... F~ reputation 

depends on 
Head Office:-------- quali•ty 
capacitors 

202 Bell Street, Preston, Vic. 3072 
Ph: (03) 480 1211. Fax: (03) 484 3645 
Toll Free (008) 334 832 capaci•tors 
RIFA is a member of the Ericsson Group • . 

Rita capacitors are made tomeet< 
the needs of practical $pplicatlons, · 
not just to come up to a standard. 

So if you want all your products 
to perform faultlessly in any country, 
which capacitor do you choose? 

To start with, send for our free 
brochure "Why Meeting Standards is 
Not Enough'r. 

*) X2 capacftorsssff-heallng <3kV . 

r-----------..... ~ ..... 
I PIBass, send me my copy of your new 
I brochure "WhylllflBtlngstandaft/S 18ilot 
I enough". 

I Name 
I 
I Company 

I 
I Address 

I 
I 
I P/Code 
I Rl!ll1AME , _______ ._.. __ ~ ........ ---

READER INFO No. 36 



Same thing as the West German 
Military, the Danish Atomic Energy 
Commission, the Swedish Bureau of 

As~
Standards, General Motors, Volvo, ICI 

N and Esso - saving time and money by 
automating data collection with 
Data taker. 

Australian designed Datataker is atS 
doing with 

now the standard acquisition tool in 
laboratories around the world. 

It's not only scientists and engineers 
overseas who recognise Australian 
design excellence. You'll find plenty of 
Datatakers in Australian universities, 
research labs, public utilities, hospitals, 
government departments and factories. a little Forget chart recorders, forget 
unreliable tape drives, forget that mess of 
plug-in cards.Move up to Datataker.Asolid-

Aussie 1 I 
state, stand alone data logger that will 

Automate data collection, run 
remote experiments, monitor and Ogger communicate with any computer. 

1 control processes. Datataker is simply 
the most cost-effective data logger 

READER INFO No. 15 

available. 
Fully programmable, with all 

software in ROM, 24K Memory, 
54 channels, Analogue/Digital Inputs/ 
Outputs, Real Time, Averaging, Max./Min. 
Controls and Alarms, Polynomials, 
Thermocouple Linearisation, Strain 
Gauge Support, 4-20mAASCII 
Communications, Engineering Units. 
Laboratory, industrial and field models 
available. 

Data Electronics, 46 Wadhurst 
---------.,.,......,,....,=--- Drive, Boronia, Vic. 3155. 

I Phone (03) 801 1277. 

_ .Fax (03) 800 3241. 

I DATA 
.--..;.;;;;;;;;;;;;;;;;;;;...,.._ ________ , ELECTRONICS 
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Figure 4: The interior of the VLC100 Peripheral controller block diagrom. Pin numbers on the package are shown in brackets next 
to signal names. 

troller. These outputs are free running 
clock signals with a frequency of half 
the PROCCLK frequency. The last clock 
output is SYSCLK. This clock is also at 
half the PROCCLK frequency, but it will 
be held low during reset and will not 
begin running until the first bus cycle is 
initiated by the CPU. It will then make 
its first low to high transition on the fall
ing edge of the PROCCLK during the 
start of the first TC cycle. TC is part of 
the standard command cycle of the 
DRAM. This synchronization is done to 
ensure that the system clock is synchro
nized with the 80286 internal system 
clock. The SYSCLK output is used to 
drive the VL82C 100 peripheral controller 
directly. 

The 82284 megacell along with some 
support logic is used to control the sys
tem reset signals and READY signal for 
the CPU. Two basic reset signals are 
generated for the system. RESET is the 
system reset out of the 82284 megacell 
and is synchronized to PROCCLK. It is 
generated form the POWERGOOD input 
signal. RESCPU, the other reset output, 
is connected to the input on the 80286 
processor. RESCPU will be active any
time RESET is active. It can also be 
generated from two other possible 
sources. The first is the RC input from 

the keyboard controller. RESCPU will go 
active within 4 to 18 PROCCLK cycles 
after RC is asserted and will go inactive 
16 PROCCLK cycles later or 16 
PROCCLK cycles after RC is negated. 
RESCPU will also be generated if a 
shutdown command cycle is decoded 
from the CPU. As with the RC input, 
RESPCU will go active within 4 to 18 
PROCCLK cycles of detecting the shut
down command and will be negated 16 
PROCCLK cycles later. The POWER
GOOD pin has a Schmitt-trigger input 
so that an RC network can be used to 
generate the reset signals. 

The -READY output is synchronised 
and controlled by the 82284 megacell. 
-READY is an open drain output con
nected directly to the CPU and requires 
an external pull-up resistor. Bus cycle 
length is controlled by the -READY 
output. Bus cycles are lengthened and 
shortened internally by the VL82C 101 
depending on the type of bus cycle 
being executed. 

The VL82C 101 also contains an 
82288 bus controller megacell to gener
ate all the bus command and control 
signals. The 82288 megacell generates 
the -MEMR, -MEMW, -IOR and -
IOW command signals and the DT/-R 
control signal. The DEN output from the 
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megacell is split into -DENLO and -
DENHI for enables on the upper and 
lower bytes of the data bus. Internal cir
cuitry is used to insert one PROCCLK 
cycle of command delay for all 1/0 
cycles and off board 8 bit memory 
cycles. 

The VL82C 101 operates in four basic 
modes. First, and most common, is the 
CPU mode_ This mode is active any 
time the input CPUHLDA is low. While 
in CPU mode the VL82C 101 will drive 
both the CMD (-MEMR, -MEMW, -
IOR, -IOW) bus and XCMD (
XMEMR, -XMEMW, -XIOR, 
XIOW) bus. 

The other modes can only be active 
when CPUHLDA is high. Then the 
VL82C 101 can be in DMA mode, MAS
TER mode, or REFRESH mode. If the in
puts -AEN2 are active, the VL82C101 
is in DMA mode and the CMD bus is 
driven from the intputs on the XCMD 
bus. If the -MASTER input is active, 
the VL82C 101 is in MASTER mode and 
the XCMD bus is driven from the inputs 
on the CMD bus. When the REFRESH 
mode is active the -MEMR output will 
be driven to generate the refresh for the 
DRAMs but -MEMW, -IOR and -
IOW will be in a high impedance state_ 
The XCMD pins will be configured as 
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outputs driving whatever value is on the 
CMD pins. 

A state machine for controlling the 
conversion between 16 bit data ac
cesses from the CPU and B bit peripher
als is contained in the VLB2Cl0l. This 
state machine will generate the ·control 
signals DIR245, GATE245, and 
CNTLOFF to the data buffer chip to 
route the data correctly for both read 
and write conversions. The conversion 
logic will signal the wait state logic to 
hold the CPU and start the read/write of 
the low data byte. It will then latch the 
low byte for a read operation, negate 
the bus control signals, switch SAO to a 
high, and then perform the read/write 
operation for the high data byte. The 
VLB2Cl0l also uses the DIR245 during 
B bit DMA cycles to route the lower 
byte on the system data bus to or from 
the high or low byte of on board memo
ry. 
Memory Controller 
The VLB2C l 02 memory Controller pro
vides address buffering for the upper 
address bits on the system and CPU ad
dress buses. It generates chip selects for 
the two possible RAM banks and the 
two possible ROM banks. The 
VLB2C l 02 also contains the Port B 
register logic to control the Non-Mask
able Interrupt signal and the speaker. It 
generates chip select decodes for the 
B042 keyboard controller and 
MC l 46B l B real time clock. 

The upper address bits A23- l 7 and 
XA 16 are used to decode chip selects 
for all on board memory. The three op
tion inputs RAMSEL2, RAMS EL l, and 
RAMSELO are used to select one of 
three possible memory mapping options. 

The memory mapping options are 
used to generate the enable signals for 
the RAS and CAS pulses to the 
DRAMs. RASO and CASO are the en
ables for Bank 0. RAS l and CAS l are 
the enables for Bank l . These signals 
will be active anytime the decode on ad
dress bits A23-17 fall in the ranges 
shown in the memory maps. The signals 
are latched by the input signal RA
MALE. The latches will be transparent 
while RAMALE is high and hold the 
value in the latch while RAMALE is low. 
The latch clocks will also be forced high 
when CPUHLDA is active making the 
latches transparent during all hold ac
knowledge operations. 

When -REFRESH is active address 
bits A23-17 are ignored and both RASO 
and RAS 1 are forced active (high) while 
CASO and CAS 1 are forced inactive 
(low). 

A23- 17 are also used to generate four 
address bits for the upper address bits 
of the DRAM memory space. These ad-
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Figure 5: The VLC102 memory controller block diagram. Pin numbers on the 
package are shown in brackets next to signal names. 

dress bits are also latched by the combi
nation of RAMALE and CPUHLDA as 
described for the RAM Selects. The four 
latched address bits are then multi
plexed out on MAB and MA9. MA9 is 
needed only if a memory mapping op
tion using 1 M bit DRAMs is selected. 
REFBIT9 is multiplexed out onto MAB 
during refresh cycles. 

The ROM address space is decoded 
from A23- l 7 and latched by ALE. 
These latches are also forced transpar
ent when CPUHLDA is active in the 
same manner as the latches for the 
RAM chip selects. This latched value is 
then split into the two signals -
LCSOROM and -LCS l ROM using the 
XA16 input. 

If XA16 is low, -LCSOROM will go 
active any time the ROM address space 
is decoded. If XA 16 is high, -
LCS l ROM is decoded. In this configura
tion -LCSOROM selects the address 
space from OE 0000 to OE FFFF while Z 
-LCS l ROM selects the address space 
oF 0000 to OF FFFF. 

The ROM address space is duplicated 
at FE FFFF to FF FFFF and the chip se-
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lects will go active in the same manner 
as described above in this address 
space. 

The VLB2C 1 02 provides buffer drive 
capability to drive the card slots on the 
1/0 signals LA23- l 7 and SA 19-17. The 
values on A23- l 7 are passed directly 
through to the LA23- 17 outputs if -
MASTER is high. If -MASTER is low 
LA23- 17 become inputs and pass the 
value on those pins to the A23- l 7 bus. 

A 19- 17 are latched by ALE and 
driven onto the SA 19- 17 bus whenever 
CPUHLDA is low. When CPUHLDA is 
high and -MASTER is high, the latch 
is bypassed and A 19-17 is driven di
rectly to SA 19-17. SA 19-17 will be left 
floating when CPUHLDA is high and -
MASTER is low. 

Address bit 20 is handled differently 
to other address bits. The A20 signal 
will be generated directly from CPUA20 
if the input A20GA TE is high. If A20-
GA TE is low, the A20 signal is forced 
low. 

A buffer transceiver between XAO 
and SAO is also provided on the 
VLB2C l 02. If the input -DMAAEN is 



high, signal flow is from SAO to XAO. If 
-DMAAEN is high, signal flow is from 
XAO to SAO. 

The logic necessary to control the 
Non-Maskable Interrupt (NMI) signal to 
the processor is contained in the 
VL82C 102. An NMI can be caused by a 
parity error from the system board 
DRAM or if an 1/0 adapter pulls the 
input 1/0CHCK low. At power up time, 
the NMI signal is masked off. NMI can 
be masked on by writing to 1/0 address 
070 hex with bit 7 low, or masked off 
by writing to 1/0 address 070 hex with 
bit 7 high. 

Address Buffer 
The VL82C l 03 · Address Buffer reploces 
several bus transceivers and address 
data latches located within the PC/ AT
type system. The DRAM refresh cir
cuitry is also located on this device. 

The primary function of the Address 
Buffer is to multiplex the iAPX286 mi
croprocessor address lines (Al -16) to 
the System Address Bus (SA l-16), the 

AH6 
120-2) 

D Q 

LATCH 
A1-16 

ALE 
1221 

GATE 

CPUHLDA ( 3 l ENABLE 

-DMAAEN 
1241 

RESET 
1281 

CLR 

9 BIT 
COUNTER 

-REFEN 
1261 

ENABLE 

GATE BIT9 

ADDRSEL 
1271 

-REFRESH 1251 
D LATCH 

RAMALE 110l A1-16 

-BHE 
(121 

LATCH 

GATE 

ENABLE 

-ERROR 
129) l>o 

Peripheral Address Bus (XA l-16), and 
the Memory Address Bus (MA0-7). This 
is accomplished through two sets of 16 
bit wide, positive edge triggered latches 
and a group of data multiplexors. One 
set of latches have their output enabled 
with CPUHLDA and are gated with 
ALE. This set of latches drive the SA 
and XA bus outputs. Another parallel 
set of latches are mux'd into the MA 
lines and are gated with RAMALE. RA
MALE is an early ALE signal which is 
generated inside the VL82Cl0l device. 
When FASTMODE is enabled, RAMALE 
becomes active as soon as a -MEMR 
or -MEMW signal is generated (typi
cally one PROCCLK earlier than ALE). 
This allows more setup time for the ad
dress to be mux' d to the DRAMs. If 
FASTMODE is not enabled, RAMALE 
and ALE are identical signals. 

The device also provides for address 
flow between the SA, XA, and MA 
buses and the -XBHE and -SBHE sig
nals. This control flow is arbitrated with 
the CPUHLDA, - DMAAEN, and -

(53-34) 
SA0-16 

(83-67) 
XAH6 

MUX 

SELO 
157-64) 

MA0-7 
SEL1 
ENABLE 

(30) 
REFBIT9 

(55) 
BALE 

165) 
-XBHE 

(32) 
-SBHE 

(84) .. IRQ13 

Figure 6: The VL82C 103 Address buffer block diagram. Pin numbers on the package 
are shown in brackets next to signal names. 
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REFEN Inputs. 
Memory Addresses are multiplexed 

from the SA and A bus sources and are 
controlled via the CPUHLDA, RE
FRESH, and ADDRSEL inputs. 

A 9 bit refresh counter is provided on 
this device. This allows support for 
DRAMs of up to l M bit in size. The re
fresh counter is clocked on the rising 
edge of the REFRESH inp.ut. A latched 
register inside the counter latches in the 
current state of the counter on the fall
ing edge of -REFEN and transfers this 
value to the internal bus which routes to 
the SA and MA bus outputs. The SAO 
output is provided only for refresh pur
poses and is driven only during this 
time. During a refresh the SA and MA 
bus outputs are driven from the output 
of the refresh counter latch Q0-8. 

Note that all SA bus lines are driven 
during a refresh cycle. The REFBIT9 sig
nal is the QB output of the refresh 
counter. This is output to the 
VL82C l 02 device which controls the 
upper MA address lines. It is required 
only for the refresh of 1 M bit DRAMs. 

Data Buffer 
The VL82C l 04 Data Buffer replaces 
several bus transceivers and a CPU 
lower byte data latch located within the 
PC/AT-type system. 

The primary function of the Data 
Buffer is to multiplex the iAPX286 mi
croprocessor data lines D 1-15 to the 
System Data Bus SD l -16, the Peripheral 
Data Bus XD l -16 and the Memory 
Data Bus MD0-7. This is accomplished 
through six sets of 8 bit wide data mul-
tiplexors. The lower data byte of the 
CPU data bus transceiver has a byte 
wide register which is clocked by the ris
ing edge of CNTLOFF. The data is 
latched in the direction from the System 
Data Bus to the CPU Data bus only. 
XAO is used to control data flow to the 
CPU Data Bus. 

When XA = 0, real time data is 
passed to the CPU Data Bus. When 
XAO = l, latched data is passed to the 
CPU Data Bus. The six groups of trans
ceivers can be seen in the block dia
gram of the device. The data parity 
encoder/decoder logic is also located 
within this device. All data present upon 
the Memory Data Bus passes through 
the parity logic. The outputs of the 
parity encoder/decoders, MDPINO and 
MDPI N 1, are enabled via PA REN to 
prevent decoding a ROM access and 
are gated with -XMEMR. The -PA
RERROR signal is fed back to the 
VL82C l 02 where it is gated with other 
logic to produce the NMI signal for the 
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iAPX286. 
The logic controlling the bus tranceiv

ers has been optimized for speed and as 
such there are not provisions to prevent 
internal bus collisions. This is not a 
problem as the control signals which en
able the transceivers are decoded in 
such a fashion as to prevent this from 
happening. 

From the block diagram it can be 
seen that every bus transceiver has an 
A and a B 1/0 port. The DIR input to 
the transceiver controls the direction of 
data flow through the transceiver. A 
high (l) input into the DIR pin causes 
data to flow from A to B. A low (0) 
causes data to flow from B to A. All 
transceiver enables are low true causing 
the output of the particular transceiver 
to be active. 

Memory Design 
When discussing the topic of high per
formance 80286 based PC/AT-compat
ible systems, the talk inevitably focuses 
on the number of clock cycles required 
to perform the various input/output and 
memory accesses in the system. In 
particular, we can define here four sepa
rate operations in PC/AT-type systems 
that are time critical, controlled directly 
or indirectly by the VLSI chip set, and 
associated with what has become the 
taboo term to systems designers around 
the globe - Wait State. 

However harshly wait states are 
looked upon, they are necessary to 
match the performance of subsystems 
to that of the microprocessor. In high 
performance PC/ AT system based on 
the 80286 microprocessor running at its 
maximum bus transfer speed, only two 
system clock cycles would be required 
for any given byte (8-bit) or word (16-
bit) transfer. The problem is that most 
subsystems cannot keep up with this 
pace, especially at system speeds ex
ceeding 8 MHz. This implies the need 
for wait states during some accesses, 
but the secret to high performance is to 
eliminate the wait states during the 
most frequent operations. The four criti
cal operations ore: 

• System Board DRAM Accesses. 
These are the most important target for 
no wait state performance. By far the 
most common memory or 1/0 cycle per
formed by the 80286 in an AT is a 
memory access to the DRAM on the 
system motherboard. 

• System Board ROM Accesses. Sys
tem board ROM in an AT system usu
ally implies the BIOS ROMs or EPROMs 
which contain various system services 
routines. These memory accesses occur 
more frequently during power up and 
much more infrequently during normal 
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Figure 7: Inside the VLC104 Data buffer. Pin numbers on the package are shown in 
brackets next to signal names. 

operation. Because ROM access times 
are usually slow compared with RAM 
access time and because these accesses 
are infrequent during normal system 
operation, wait states during these 
memory cycles can be tolerated without 
noticeable loss of system performance. 

• Expansion Memory Accesses. Be
cause of the increased amount of 
DRAM memory that is supported on the 
system board these accesses are not re
quired as often as they used to be. 
However, these accesses must be sup
ported by the VLSI chip set. The -
MEMCS 16 input of the V182C l 0 l con
trols the number of wait states in an ex
pansion memory access. If the pin is 
pulled low, one wait state will occur, 
and if the pin is pulled high, four wait 
states will occur on these "off board" 
memory accesses. A slow expansion 
memory system can take more time, 
just as any other device on the expan
sion bus, by driving the -1/0CHRDY 
line on the expansion bus low until it 
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has completed its operation. 
• Expansion Bus 1/0 Operations. As 

with ROM and expansion memory ac
cesses, expansion bus 1/0 operations 
occur relatively infrequently. The issue 
with these types of operations in the 
high performance AT systems centers 
more around slowing the access down 
than speeding it up because of the 
abundance of expansion cards that sim
ply can't keep up with the fast bus tim
ings. The -IOCS 16 pin on the 
VL82C l 0 l controls wait states on the 
1/0 operations just like the -MEMCS 16 
pin described above (low forces one 
wait state, and high forces four wait 
states) with slow peripherals able to fall 
back on the l/OCHRDY line for more 
time if needed. 

System Board DRAM cycles are im
portant because most PC/ AT applica
tions spend over 90% of their time exe
cuting these types of cycles. Streamlin
ing these cyles is the best way to 
acheive high performance in a PC/AT-



compatible system. 
A complete, standard DRAM memory 

cycle with zero wait states consists of 
one TS (status) cycle followed by one 
TC (command) cycle, whereas a one 
wait state memory cycle consists of one 
TS cycle followed by two TC cycles. 

The memory cycle can alternatively 
be defined with respect to the MEMRAS 
signal. 

With standard memory timing during 
a zero wait state memory cycle, the 

· MEMRAS signal will be active for two 
PROCCLKs, through both phases of a 
single TC cycle. During a one wait state 
memory cycle, MEMRAS will be active 
for three PROCCLKs, through an addi
tional TC cycle (wait state). 

In both the zero and one wait state 
standard memory read cycles, the time 
available to generate the MEMRAS sig
nal, allow for the data access time of 
the DRAMs, and return the data to the 
processor, is equal to the number of TC 
cycles (the 80286 will expect to latch 
valid data on the falling edge of the 
final TC cycle). This is because in 
standard mode we do not start to gen
erate RAS until the end of the TS cycle. 
For example, in a l 0 MHz one wait 
state system, we have 200 ns. 

The way to analyze this critical path 
is to treat the DRAM RAS to data ac
cess time as the unknown and plug-in 
the rest of the known values in the 
path: 

l) We start with the amount of time 
we have to perform the access, 200 ns. 

2) Subtract the delay in the 
VL82Cl0l from the falling edge of 
PROCCLK at the end of the TS cycle to 
the rising edge of RAS, 17 ns. 

3) Subtract the delay through the ex
ternal Fl 0 gate that performs the 
NAND function on RAS and ENDRAS 
to generate MEMRAS, 6 ns. 

4) Leave the DRAM RAS access time 
as the unknown. 

5) Subtract the delay through the 
VL82C l 04 from the memory Data Bus 
to the Doto Bus of the 80286, 19 ns. 

6) Subtract the Dato Set-up time for 
l 0 MHz 80286, 8 ns. 

Performing the arithmetic, we find 
that the maximum RAS access, time 
that can be tolerated under worst case 
conditions is 150 ns (200-17-6-19-8). 

With standard memory writes, the pa
rameters limiting the type of DRAMs 
that may be used in the various system 
configurations ore the memory cycle 
time and RAS prechorge time. 

The system memory requirements 
with standard memory timing are gov
erned by the memory read timing. Since 
the timer of the critical path for memory 
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Figure 8: The circuit board supplied by Energy Control in Brisbane. It is available 
direct from the supplier, together with the chip set. Next month we show you how to 
put it into an existing PC or XT. 

reads starts "ticking" when we begin to 
generate RAS, the logical way to get 
more time to access data is to generate 
RAS sooner (generate an "early" RAS). 
It turns out that generating RAS one 
PROCCLK earlier will allow us to run the 
system at 12 MHz with no wait states 
on memory read cycles using a --08 
DRAM. However having one wait state 
on memory write cycles sounds worse 
than it really is in an AT-type system. It 
is a fact of computer science that ap
proximately 70% of a conventional mi
croprocessor's time accessing DRAMs is 
spent on instruction fetches (DRAM 
reads). It would be conservative to esti
mate that 213 of the remaining 30% of 
the processor's time is also spent on 
read cycles because the processor inevi
tably goes to memory to get two pieces 
of data before it performs an operation 
on them and puts back a single answer. 
This brings us to an estimated 90% of 
all DRAM cycles being read cycles. 

Systems board ROM Accesses are far 
less complex in the ETI- 1613 than 
DRAM accesses. Since ROM accesses 
are for less frequent during normal 
operation of the AT than DRAM ac
cesses, we need not worry so much 
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about elimination of wait states on 
these types of cycles. However, ROM 
timing in the VL82CPC/ AT can be ad
justed to accommodate a variety of 
ROM access speeds by using the 
ROMWTST pin of the VL82Cl0l. If this 
pin is pulled high, the VL82C 10 l will 
generate one wait state on ROM ac
cesses. If ROMWTST is pulled low, two 
wait states will be geneoted for ROM 
accesses. 

With the VL82CP/ AT chipset, the time 
between -LCSOROM or -LCS l ROM 
becoming asserted and the data from 
the ROM becoming valid represents the 
ROM acces time. 

Just as we covered the critical path 
for RAM access, we can perform an 
analysis for ROM accesses. 

In the case of ROM timing, there are 
actually two critical paths for ROM ac
cesses. We call these paths "fast" ROM 
timing, and "standard" ROM timing. 
The difference between the two is sim
ply a matter of whether the system de
signer "hardwires" the XA 16 pin of the 
VL82C l 02. This hard wiring will allow 
foster access to the ROMs, but will limit 
the ROM address space which will be 
accessed. 



TECHNOLOGY 
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EXPANDABLE 
MIXING 

CONSOLE: 
The Output Module 

This is the second part in a three-part 
series by Andrew Robb and Glen 

Thurecht on the design and 
construction of a high quality 

expandable mixing console. 

T 
he output module comes as a single 
block of metalwork in which four 
printed circuit boards are mounted. 

They perform all the mixing functions 
that combine the inputs to form one of 
the 6 output channels - Subgroups 1-4 
and the Left/Right outputs. 

Most of the versatility of a good mixer 
is found in the design of the output sec
tion. Flexibility of routing and mixdown 
facilities are fundamental to a design 
that will enable a sound engineer to get 
the most out of the sounds created. 

For instance, if a multitrack mixer 
does not allow direct mixdown to the 
right and left channels; monitoring the 
complete sound source can only occur 
after the recording has been made, 
which may mean that the recording has 
to be made again if everything is not up 
to scratch. So, even though the input 
sections are responsible for most of the 

quality of the sound, the output must 
not be neglected or the utility of the 
mixer will be reduced. 

Again, as in the design of the input 
channel, the number of active compo
nents in the signal path should be kept 
to an absolute minimum to reduce 
noise. Parallel signal processing should 
be used wherever possible instead of 
serial to prevent noise from each op
amp adding through each stage. Resist
ance values should be low enough to 
minimise thermal noise while at the 
same time not being so low as to exces
sively load an amplifier hence creating 
distortion. 

This design has kept all the active cir
cuits in the output channels down to the 
equivalent of two op-amps. The solo cir
cuitry uses a parallel processing and 
gating system that reduces the number 
of active circuits usually found in such a 
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Expandable Mixing Console 

circuit by one. All in all, this will lead to 
a low noise mixer that will do justice to 
high quality digital recording systems. 

since it is too large to fit on one sheet. 
So the ancillary circuits will be shown on 
another diagram to be published in next 
month's issue of ETI. 

bridge rectifier, and two power transis
tors. The TO 3 transistors must be 
mounted using the insulating washers 
and bezels provided. Smear a small 
amount of heatsink compound on the 
base of each transistor and the area to 
which they will be fixed on the case. 
The transistors mount outside the case, 
with their leads pointing in. Using a 
multimeter, check that there is no con
nection between either transistor case or 
pins, and the mixer case. Now wire the 
power supply as shown in the wiring 
diagram using spagetti to insulate all 
240 Voe connections, and the transistor 
legs. Attach the green earth lead to the 
case using the lug provided. Scrape 
some paint off under the lug to ensure a 
good metal-to-metal earth connection. 
Leave the eight connecting wires ready 
for wiring to the AAC-05 PCB when it 
is completed. Mount the 16 6.35mm 
connectors on the back panel and, 
using stiff wire, link the OV pin on the 
four rows. Mount the two faders as per 
the input modules. 

The circuit diagram of the output 
module is shown broken up into four 
sections. These sections correspond to 
the four printed circuit boards that are 
found in the output module. The circuit 
diagram is not fully complete, however, 

CONSTRUCTION -
COMPLETE OUTPUT MODULE 
Prepare the case by attaching the power 
cable, transformer, switch, fuseholder, 

RitO; R66, R72, 
A91 ........................ 4k6 
R41, R42. R43, 
R44a), 845, R46. 
R47,R5$, A57, 
R58, R59, ROO, 
R62, Pl(j3, R64, 
R71 i R73; R74, 
R75'R7 .. ~8. 
A$;7~· -f191; 
~fl!S4. • 

·· R70, R71. RSS, 
.,R96, R103, 
Rtoe .... ;, ................ tk 
R481RSO,R66 ....... 5k6 
Fl49, R:SS· ............... 3k6 
R51, A52, R6$; 
R67 ........................ 21<2 
~.R69.R79, 
A81, A8\f.. R64 ....... 31< 
R801~-. 
flt$, Pl100, R101 .•• 1k5 
RE, RBS, R102, 
R11J5 ...................... 11k 
RV14,RV16, 
RV19. R\121, 
R\'2.S, Rl/25, 
RV28,RV29, 
RV30, R'\132, 
RV35; RV35 .......... 10k. LOG 

• RV15, RV20, 

~ ....... , 
~s!!Qg~se 

SYSTEMS 

READER INFO No. 37 

. AV24, RV31 .......... 5k. LIN 
lilVt8, RV22 .......... 10k. LOG SUDER 
lil"28, RV33 .........• 10k. lOG DUAL 
RV27, Rl/34 .......... 1k UN 

Cepacltora 
C'3; C25, C26, 
C27, C28. C30, 
C3t, C33, C34, 
C35, C35, C38, 
03$, C41, C42, 
C43, C44, C45, 
C48, C48. C49, 
~. C5f, 052 ...... ;2.aif' to 10uF Bipolar 50 

. Volts 
C24, 029, 032, 
®• Q-40, C47 ....... ~ 
~rs 
·~10; 1013, 
IC1'4. IC17, 

IC21, IC22, 
te25, IC26, 

. IC28, IC29, 
1cap, IC31, IC33, 
JC34, IC35, IC36, 
IC37. IC38 ············· Tl-071 
IC12. IC15, IC18, 
IQ20, IC23, IC32 .... 5534 

· .Mlaotllaneoue 
6 x Slider knobs, 16 x 8.35mm connectors, 
OUpit . niOdute metalwork, ou~ '.module 
balleplate, 20 pin IOC connector, IQ ... pin IOC 
header, 4 x 34 pin 10C conn~. 4 x 34 ptn 
headers, wire, 34-way ribbon ... 2 x PCB 
AAC-03, PCB MC-04, PCB MC-OS, 4 x 2P/2P 
push button switches, 4 x sw«ch knobs. 

The AAC-03 board is set up so that a 
Left or Right channel may be made by 
the selection of 5 links logically set out 
directly above the bussing connector. 
These links select the different bus pins 
required by the Left and Right channels, 
thus saving the cost associated with 
producing a whole new board when 
there is little difference in the circuitry. 

Begin with one of the AAC-03 boards. 
Insert the links as per the overlay for the 
LEFT channel version. In this case, keep 
the links insulated, as they run close to 
each other. The usual procedure to sim
plify construction is to start soldering 
the lowest profile components and work 

If your Transceiver uses Micro Logic 
Components, then we recommend 

PRIMARY POWER 
PROTECTION 
... protects your transceivers memory against spikes, glitches, 
lightning, on-off switches, electric motors etc. Max. peak surge 
current up to 4500 amps; transient energy absorption up to 
75 joules. 

WESTINGHOUSE BRAKE & SIGNAL PIF 3-1 A 1 AMP 2 STAGE + E.L.C. 
COMPANY (AUSTRALIA) LIMITED PIF 3-3A 3 AMPS 2 STAGE + E.L.C. 
1
"'

0''°'""''""0
W"°"lhWel" PIF 3-6A 6 AMPS 2 STAGE + E.L.C. 

SIGNALDIVISION PIF3-10A 10AMPS 2STAGE +E.L.C. 
80·86 Douglas Parade. 

~~:~~~~:,"Victoria Vic: Westinghouse Systems, Tel: (03) 397 1033. 
1P.o. sox 2s1. N.S.W.: Autocatt Industries P/L, Tel: (02) 545 1322. 
~~~~::'rci~)~9~;~0~~ 161 QLD: Colourvi~w Wholesale, Tel:.i.(07) 275 3188. 
~~1:~0~4;;1~=~~ys S.A.: F.R. Mayfield P/L, Tel: (08) ~12 3161. 

W.A.: Geo. Moss P/L, Tel: (09) 446 8844. 
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The underside of the complete mixer. The expandible input units are to the left, and the outputs to the right. The 
power supply has been omitted from this prototype. Expansion of the unit is simply a question of unbolting the rails at 
top and bottom, and replacing with longer elements. 
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Expandable Mixing Console 
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1:J~.!~9-~J$-~] DYNAMIC COMPONENT SALES PTY. LTD. 
: : : : : : : : : : : :: P.O. Box 476 Ringwood 3134. Victoria. Telephon°' (03) 873 4577. FacsimUe' (03) 872 3478 

Showroom 1, 17 Heatherdale Road, Ringwood 3134. Victoria. 

QUALITY, AT GREAT PRICES. 
[ *80C85B - 3MHZ to 10MHZ Microprocessors I 

[_; 82C37A * 82C55A * 82C54 * 82C84A * s2css i 
Each Peripheral CMOS Device to Industry Standards, Pin and Functionally Compatible with Commercial and Military Specifications. 

Also: DC - DC Convertors, 
Digital filter Design System for PC/XT/AT Operation 

READER INFO No. 38 

and F.l.R. Filter Evaluation Kits. 
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up to the highest so that the board may 
be laid faced down for soldering without 
all the compbnents falling out. So we 
next insert the resistors and diodes. The 
zener diode, ZD2, and 112 Watt resistor, 
R 125, should be mounted about 3mm 
off the boord. This assists in airflow 
cooling, as both these components dis
sipate considerable power. Now con
struct the two bargroph displays. Bend 
the legs of each rectangular LED at 
about 4mm from the LED body, and 
solder in place. There are seven green, 
two orange and one red LED (red at the 
top). The orientation is important, with 
the shorter leg being the cathode (K or 
bar). The body of the LED should sit 
about 6mm above the board, so that it 
meets the rectangular hole in the metal
work. Take care to make each LED the 
same height above the board as this will 
affect the appearance of the overall 
bargraph. 

Finally, insert the IC's, capacitors, 34-
way connector, 20-way connector, 
switch and three spots. Solder five 
lengths of wire ( 120mm), ~s shown in 
the wiring diagram, ready for the 
6.35mm connectors, and a twisted 
three-way piece (400mm) for the fader. 
The fader and connectors are soldered 
in once the board has been mounted in 
the case. Now recheck every compo
nent, link and solder joint visually. It is 
going to be a lot easier to fix any mis
takes before mounting the board! Give 
the board a good brush down to shift 
any loose solder flakes or wires, then in
sert into the metal case. Tighten the 
three pots down, push on the switch 
cap and knobs and line up the LEDs. 
Wire up the connectors and faders. 

@~S!!ERS 
Ratings: Available as standard types: 240V Primary 

The output boards are in the foreground. The connectors are normally coupled via 
ribbon cable which forms the only electrical connection between the boards. 

Now on to the RIGHT channel board. 
This is almost identical. The links are in 
a different position, there is no 20-way 
connector, and the SOLO summing am
plifier is not used on this board (that is 
IC 13 and R48 positions are left without 
any components). 

AAC-04 contains the subgroup 3 cir
cuit plus the headphone monitor circuit. 
Following the same procedure as previ
ously described, construct the board, 

starting with the links. Again, because 
of the close proximity of tracks and 
pads, take care when soldering. Note 
that, due to a different designer being 
used to layout this printed circuit board, 
the IC's point the opposite way! Mount 
the LED bargraph zener and resistor off 
the board as before, and check the ori
entation of all diodes and the regulator 
(7805). There is also a 6.35mm stereo 
connector for the headphones, mounted 

Now available with Telecom 
engineering approval -
secondary insulation 
conforming to AS3108 
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Power 
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• Smaller size and weight to meet modern "slimline"' 
requirements. 
• Low electrically induced noise demanded by compact 
equipment. 
• High efficiency enabling conservative rating while 
maintaining size advantage. 
• Lower operating temperature. 
As the Telecom approved transformers are of similar 
dimensions and output characteristics to the standard types, 
prototype equipment can be developed using stock toroidals at 
lower cost. 
ILP transformers can also be supplied with 110V and 
120+ 120V primary. Write or Fax for our comprehensive 
specification sheets and list of non-standard types regularly 
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Expandable Mixing Console 

I BUS I 
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D 

SG' 

R 
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D 
E 

EFF 2 I VM 

VM ~ 

on the board. Hoving rechecked this 
board for mistakes, shorts and other 
problems, insert into the case and wire 
up to the four connectors. 

Finally, construct the AAC-05 board, 
containing the remainder of the power 
supply, following the usual procedure. 
Note that there ore some links which go 
under the large capacitors, C65, C69. 
Mount D4, the LED supply diode, about 
3mm off the board, as it also will get 
worm. Mount the microphone about 
13mm off the board, using stiff wire, so 
that it lines up with the hole. Using a 
pair of pliers, remove the. small metal 
latching pin from the TALK switch. Sol
der in the eight wires from the power 
supply, mount the board and connect 
the four sockets. 

Push one end of the 20-woy ribbon 
coble into the 20-woy connector on the 
LEFT channel board, ready for connec
tion to the input modules. The small 
raised section on the header (ribbon 
coble connector) should be facing out 
towards the monitor board AAC-04. 
This is critical, as it ensures the orienta
tion of the coble is correct. Do not con
nect the four output boards together yet 
as we will follow a power-up procedure 
in the testing phase. 

Hoving completed the output module 
construction, you ore all ready to put 
the whole thing together and test it. 
Until it is fully checked, we suggest the 
unit should be bolted together without 
the base plates. This will make it easier 
to see, pull boards out, or check wiring. 
To do this, lay the modules out upside 
down, with the output module on the 

CSiJO ~MON2 
10~ ~SEND 

B ' 
2 

'ii ~ EFFECTS 2 SEND 
10µ 
BP R107 

Bk2 

right, and input module on the left, and 
all other input modules in between. At
tach the roils at top and bottom. Do not 
connect the input modules using the 20-
woy coble yet. The power-up procedure 
for the commissioning will be described 
in the final article next month in which 
the input modules will be plugged in one 
at a time. 

Should the mixer need to be expanded 
at a later dote, each input module hos 
provision for a second 20-woy connec
tor in parallel with the first. Additional 

SUBGROUP4 
TALKBACK 

input modules will be supplied with two 
connectors, and a short ribbon length. 
This unique procedure allows as many 
expansions as needed, without any sol
dering or use of space-wasting blank 
panels. 

Because we cannot discuss testing the 
mixer until you hove seen the complete 
circuit diagrams and know how the sys
tem works, (due to space restrictions, 
we could not publish them all this 
issue), we will be covering testing and 
troubleshooting next month. 

The output jack wiring. These are all supplied at 6.35 mm jacks in the kit. There is 
no reason why professional quality cannon connectors could not be used instead. 
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The circuit diagram hos all the out
put section electronics except for 
four ancillary functional blocks which 
will be described in next month's edi
tion. These four blocks ore the moni
tor output and headphone amplifier, 
tolkbock station, LED borgroph cir
cuit, and power supply. The diagram 
is arranged in four sections that cor
respond to the four printed circuit 
boards in the output module. 

The Subgroup I /Left output and 
the Subgroup 2/Right output boards 
contain exactly the some circuitry 
but with different bussing connec
tions, so a description of one will ex
plain both. IClO (and IC16) is config
ured as a current summing amplifier 
which combines the currents injected 
via bussing point SG l (SG2). These 
currents ore generated by the input 
channels that hove the correct sub
group select switch activated (i.e. 
SW6 on the input channel). R40 
(R56) is the feedback resistor and 
sets the gain of the stage in conjunc
tion with R30 (R33) on the input 
channel. C23 (C31) is a de blocking 
capacitor to prevent de voltages 
from the input channels accumulat
ing to cause clipping. RV14 (RV19) 
is the potentiometer that sets the 
level of the subgroup to be mixed 
down onto the Left/Right busses for 
Mixdown monitoring. IC 11 (IC 17) is a 
voltage follower which is used for on 
impedance buffer to the Pon circuit 
formed by R4 l, R42, R43, R44, and 
RV15 (R57, R58, R59, R60, and 
RV20). The input to the Pon is de
rived from the output of SW9 (SWlO) 
which selects between the direct 
mixer subgroup mixdown and mix
down via the output of the four-track 
recorder itself so that the actual 
sound being recorded con be moni
tored. The output of the Pon circuit 
is injected into Monitor Mix Left 
(MML) and Monitor Mix Right 
(MMR), in the ancillary monitor sec
tion. 

The output of IClO (IC16) is also 
sent to the main subgroup output 
level controls, RV16 (RV21). The sig
nal is then buffered via IC12 (IC18) 
which is a low noise 5534 op-amp. 
These amplifiers are used here be
cause the output noise of the sub
group should be very small, even 
when the output level is extremely 
small (eg when fading out at the end 
of a song). C24 (C32) is the unity 
gain compensation capacitor for the 
5534 op-amp. R44 (R61) is a current 

ETI - 1418: HOW IT WORKS 

limiting resistor to prevent damage to 
the op-amp if the output is shorted 
to ground. C25 (C33) blocks any de 
from being injected into the output 
stage from on external source and is 
used in association with R45 (R62) 
to set the lower frequency break 
point. The stereo Auxiliary inputs are 
occupied via C26, R46, C27, and 
R47 (C34, R63, C35, and R64) onto 
the bussing connector for use by the 
Subgroup 3 and 4 boards. 

The next port of the diagram is the 
Left and Right outputs. The circuitry 
is complicated by the inclusion of the 
Solo feature. Firstly, the input cur
rents at bussing point L (R) are 
summed by summing amplifiers 
formed by IC 14 and R50 (IC 19 and 
R65). At the some time the solo bus 
is summed via IC 13 and R48. RS 1 
(R66) is a current limiting resistor 
that is used to protect the output of 
IC14 (IC19) when the solo control 
line is asserted. This control line is 
grounded when SW8 on any input 
channel is pressed. This then has the 
effect of blocking the signal on the 
left (Right) channel and letting the 
solo signal through via R49, (R68). 
R52 (R67) is used so that the solo 
signal is not blocked off as well when 
the solo control line is grounded. The 
values of R49, R51, and R52 (R68, 
R66, and R67) ore such that there is 
no change of level in the channel 
being put into solo when the solo is 
activated. The signal is then sent to 
the fader (RVl 8 and RV22) via the 
ac coupling capacitor C28, (C36) 
which prevents the fader scratching 
sound that can occur when de is pre
sent on a pot and its position 
changed. IC 15 (IC20) is an output 
impedance buffer formed by a low 
noise 5534 op-amp for the same rea
sons as explained above. C29 (C37) 
is the unity gain frequency compen
sation capacitor. R54 (R70) is the 
short circuit protection resistor and 
C30 dnd R55 (C38 and R71) set the 
output frequency break point, the 
output impedance and also prevent 
de from returning via the output 
socket and damaging the op-amp. 
R53 (R69) are summing resistors that 
go to the headphone monitor circuit 
that will be described in the next edi
tion. 

The output circuitry for subgroup 3 
and subgroup 4 is the same with the 
addition of two extra resistors on the 
Auxiliary l iriput pan control so both 
will be described at the some time. 
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The electronics for the subgroup 3 
and 4 output and monitor is the 
same as that already discussed for 
the subgroup 1 and 2 section and so 
will not be repeated here. The new 
sections ore the Auxiliary, Effects, 
and Monitor send circuits. IC26 
(IC35) is the summing amplifier for 
the Monitor 1 (2) buss. R85 (Rl02) 
sets the gain of the stage. C42 (C49) 
is a de blocking capacitor to prevent 
scratch noise from effecting the 
RV28 (RV35) master level control for 
the monitor. The signal is then buff
ered by IC27 (IC36), current limited 
by R86 (R103), and output via C43 
and R87 (CSO and Rl04) for de pro
tection and frequency breakpoint ad
justment. The effects send circuitry is 
the same as the monitor send and is 
centered around IC28, R88, C44, 
RV29, IC29, C45, and R90 (IC37, 
R105, C51, RV36, IC38, R106, C52, 
and R107). 

The stereo input signals terminated 
on the subgroup l and 2 boards ore 
then topped off the bussing connec
tor and input to the level control 
formed by the dual potentiometer 
RV26 (RV33). The signal is then 
buffered by IC24 and IC25 (IC33 and 
IC34) and sent to the pan circuit to 
enable mixdown onto the left and 
right output channels. The pan of 
subgroup 7 is formed by R79, R80, 
R81, R82, R83, R84, and RV27. The 
output of the pan control goes to 
two places: R81 and R83 bus directly 
to the Left and Right output chan
nels and R79 and R84 ore used to 
bus the Aux 1 signal to the head
phone monitor amplifier (next 
month's edition). The Pan of sub
group 4 is formed by R98, R99, 
R100, RlOl, and RV34. This is the 
some as the subgroup 3 except that 
the output of the Pon . only goes to 
the Left and Right output channels 
via R99 and R 10 l and is not routed 
to the headphone monitor amplifier. 
The value of the resistors change be
tween the subgroup 3 and 4 chan
nels because, to maintain the correct 
level in the Pon circuit, the ratio of 
the summing resistors to that of the 
Pon pot should stay ot about 1.5 as 
the Pon pot is rotated. Hence for o 
1 k Pon pot the resistors should be 
1.5 k. Since the subgroup 3 Aux 1 
Pan hos two outputs, both going to 
virtual earth points on the summing 
amplifiers inputs, the two 3 k resis
tors form a parallel combination to 
give 1.5 k as is required. 
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l!ike many projects, this one grew 
from a need, created by a recent 
re-organisation of my overcrowded 

workshop. An essential part of any 
workshop is a sound system, both as a 
means of entertainment and as part of 
the test gear. For nearly 25 years (is it 
that long??) a valve amplifier hps faith
fully fulfilled this role for my workshop, 
but, apart from a deteriorating perform
ance, it was taking up too much room. 
So the search began for a simple, small 
equivalent. Research showed that a 
plethora of amplifiers are available -
either as kits or as ready built modules. 
But, l wasn't sure if these amplifiers 

would have the same sound as the old 
valve unit. Also, there was no challenge. 

Whatever I came up with, costing and 
performance had to be competitive. 
After all, re-inventing the wheel is not 
viewed favourably by either editors or 
readers, and therein lay the challenge. 
Slowly some thought crystallised, and 
further research confirmed that there 
was a way by using ideas that (as far 
as I can tell) have been out of fasion for 
many years. Basically, the design uses 
three ideas that collectively do not ap
pear to have been integrated before, but 
which individually are fully tried and 
tested. The first idea was to use Sanken 
Power modules as the outputs. These 
modules have been around for years, 
and have proven their worth as being 
both reliable and rugged. The question 
was, can you still get them? At the time 
of writing, George Brown confirmed that 
the type I wanted is currently available 
for around $20, ( 10 watt module) and 
that supply was no problem. 

The next two ideas came as a result 
of the circuit development process. Like 
most projects, this one had its genesis 
on a breadboard.· Basically, all I had to 
do was develop a tone control stage, as 

the Sanken modules had everything 
else, including sufficient gain to operate 
directly from a typical signal source. I 
researched the field to find that contem
porary circuits all use an active tone 
control configuration. This method 
places the tone control circuitry as part 
of the feedback around an amplifier, 
with component values chosen to give 
the required boost or cut for both treble 
and boss controls. So, I commenced 
using a design that borrowed from vari
ous ideas, and soon had a circuit up 
and running. But, no matter what I did, 
I could not get the sound I wanted. I 
was able to perform an A - B test with 
the old valve amplifier, and it always 
won. Then, with an uncharacteristic 
burst of insight, I figured that if I 
wanted the same sound as the valve 
amp, I should use the same circuit. And 
that's idea number two. 

The third idea grew after all my con
centration on valve circuitry. Older read
ers may recall that in the 'good old 
days' magazine projects always built the 
circuit on tag strips or terminal strips -
that is, using paint to point wiring. 
While this method is fussy, it meant that 
anyone could do it. Today, the mini-

A BWT TO BEAT 
THE PAST 
From the workbench of Peter Phillips comes a 10 watt per channel amplifier, 
costing around $75, which doesn't require a printed circuit board, but 
has a gut thumping performance that is reminiscent of valve amps. 
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lmum requirement for any but the most 
1simple projects is a printed circuit board, 
1which is great if you can make your 
own, or if it is available as a stock item. 
Because the circuit for this amplifier is 
essentially quite simple, I decided to 
build it all on strip-board (Vero board) 
and to present it in this form. 

So, collectively, the final result is an 
amplifier that will 'knock your socks off' 
even though it uses the most basic 
components and a piece of strip board 
osting around $4.00. Demonstra

:tions of the unit have resulted in high 
;praise indeed - and I now have no re
luctance to pension off the valve ampli
.fier, as this one compares in every way. 
More importantly, I don't have to up
date to a more expensive set of speak
ers, as the boost frequencies from the 
!tone controls compensate admirably. 

'About The Amplifier 
;These days, applications for a stereo 
amplifier that can operate into cheap 
speakers abound. A tuner, a video re
corder, or a second sound system for 
Mum, (or whoever) are common appli
cations. Other reasons include electronic 
keyboards, computers (such as the 
Apple 2GS with its sound synthesiser) 
'and even fully blown hi-fi systems with 
,a room equaliser that requires rear 
speakers. This amplifier has the right 
sort of bass and treble boosting com
pensate for a cheap set of speakers, so 
you win all round - a cheap amplifier 
with cheap speakers. Naturally, the am
. plifier will also perform well with good 
speakers, as distortion is extremely low, 
,and frequency response very high. 

But why does the tone control cir
cuitry of this amplifier have a different 
sound (a better one, I believe) to other 
circuits? Certainly, sound quality is a 
subjective phenomenon, and has been 
the subject of much debate. The argu
ment of solid-state versus valve ampli
fication often involves reasoning more 
· akin to a witch-doctor's explanation of 
bone pointing. One dedicated individual 
of my acquaintance even asserts that 
20% carbon resistors are essential for 
true valve sound. It is probable that 
most people could not tell the difference 
between various amplifiers operating 
under 'flat' conditions, given controlled 

• listening tests. But, fiddle the frequency 
, response by rapping up the bass and 
'treble controls, and each different am
. plifier will take on a characteristic as 
' easily discernible as ·one set of speakers 
i to another. The amount of boost, the 
; boost frequencies and the shape of the 
' response curve all contribute to the ef-
fect. Of course, purists will by now be 
shuddering at the very thought of listen
ing to sound that is not 'flat', although 
it is arguable that- most speaker systems 

C13 
( C30 underneath) 

Overlay diagram. The open circles indicate track cuts. The position of these is 
not critical provided the components all stay on the correct side. 
exhibit humps and bumps in their re- The tone control circuit used in this 
sponse curves. amplifier is not my design, (I confess), 

There are various reasons why boost- but one that in various forms appeared 
ing bath ends of the audio spectrum is with many valve amplifier circuits of the 
desirable. Compensating for speaker 1960s. Because of its losses, it needs 
deficiencies is the most typical, as is low amplification both before and after it. 
volume listening. The latter reason is to The circuit is intended to operate into 
compensate for the ear, as low volume an impedance of 220k, easily obtained 
sound often sounds thin and lifeless. with a valve, but difficult with a transis-
Another reason is to enhance certain ef- tor amplifier. The solution here was to 
fects, a liberty taken by many FM radio use operational amplifiers, although the 
stations, particularly those with an em- spectre of a dual polarity power supply 

phasis on pop music. So, I reckon, if 
you are going to take musical license, 
then do it with the best effect. This am
plifier uses high impedance voltage am
plification with a passive tone control 
circuit, giving a close approximation of 
a solid-state equivalent to the traditional 
valve pre-amp circuit. As a result, the 
bass is big and the treble bright. There 
is a distinct lack of harshness, and dis
tortion seems to be minimal, allowing 
hours of fatigue free listening. Con
vinced? Build it and see for yourself -
it works!! 
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is consequently raised; a complexity I 
wanted to avoid. However, by using RC 
coupling and mid-supply biasing, single 
supply operation has been achieved. 

The Sanken power modules are the 
real 'guts' of the circuit, as virtually 
everything else is incorporated within 
them. Unlike other IC power amplifiers, 
the Sanken module is a hybrid unit, en
closed in an aluminium housing that al
lows direct mounting on a heat sink. 
They are physically large compared to 
an IC, and require only four externally 
connected capacitors to become opera
tional. The specifications include 0.5 % 
distortion at full power, and a power 
bandwidth of 20 Hz to 20 kHz. How
ever, I found that at a normal listening 
level, the bandwidth extended up to 
60 kHz; impressive by any standards. 
These modules ore available in various 
power ratings; 10 W, 20 W, 30 W and 
50 W. I chose the 10 W size as this 
keeps things simpler and cheaper, and 
10 watts per channel is more than 



Stereo amplifier 

enough for a domestic situation unless 
you have very inefficient speakers. 
Readers requiring more power could use 
the 20 W module, although a power 
transformer with a higher voltage and 
VA rating (37 V, 1.5 amp) would also 
be needed. The higher voltage would re
quire the value of R9 to be raised to 
around lk (1 watt minimum, as 0.9 W 
would be dissipoted). Also, the heat sink 
should be increased if full power appli
cations are envisaged. I have not re
searched the other higher power mod
ules, but their cost effectiveness may 
make them less attractive than other 
currently available circuits. 

The whole amplifier in its presented 
form is basic, but can be extended if re
quired to include input selection and 
any other sophistication that may be 

INPUT 

How It Works 

R2 470K 

R12 470K 

C21 
4n7I 

TREBLE -=-

ICI is a quad, FET input op amp, and all 
four non-inverting inputs are tied to a 
fixed 12V supply, filtered by C 17, and 
regulated by ZD 1 and R 10. This sets 
the quiscent output voltage of all four 
amplifiers to 12V, in turn making all the 
inverting inputs equal to 12V. The op 
amp is supplied by a 24V supply, regu
lated by ZD2 and R9, filtered by C16. 
Because of the quiescent de voltages, 
RC coupling is used throughout the am
plifier. IC 1 A and IC 1 C are set to give a 
gain of 10, with an input impedance of 
47K, established by R 1 (and R 11). The 
tone control circuit follows, in which 
RVl gives treble boost or cut, and RV2 

needed. Under normal listening condi
tions, heat generation is low enough to 
permit the enclosure to be a plastic case 
or a timber cabinet, although any suit
able size aluminium case is probably the 

easiest and cheapest. If you intend op
erating the amplifier at loud volumes for 
any length of time, the size of the heat
sink should be increased or the case in
corporated as port of the heatsink. The 

complete amplifier shown is an example 
of how I adapted the amplifier module 
to make a complete unit, and may give 
some ideas. There are all sorts of ways 
to make a Sllitable front panel, including 
application of press-on lettering direct to 
the selected front panel, or, as in the 
example, with Scotchcal aluminium. I 
suggest the use of a metal front ponel, 
electrically connected to the circuit 
earth to minimuse hum pick-ups as it 
earths the casing of each potentiometer. 

Construction 
The design is based on the strip-board 
unit, catalog number H-5612, available 
from Dick Smith, and features tinned 
copper strips with an alpha-numeric grid 
to uniquely identify each location. Any 
similar board is suitable, and the alpha-

+12V --~-~-~r/Vlr-----=2..:.;4V~-....-=-....JVV'v....--. 27V5 

!If 
C17 
100n J: ..,,. VR3a SOOK 

R3 

bass boost or cut. If both controls are 
set to mid position, the frequency re
sponse is essentially flat, although a 
square wave will exhibit slight variations 
from the ideal at frequencies around 
1 kHz. The output of the tone control 
circuit is coupled to the next stage by 
C7 (and C24), which, because of the 
high impedances used, need to be. tan
talum for low leakage. RV3 is the bal
ance control, and operates by varying 
the gain of IC 1 B and IC 1 D from zero to 
approximately unity in mid position, and 
2 for either extreme. If more gain is re
quired from the circuit is intended to op
erate into an resistance of 220k, and 

..,,. ov 

<:13~2n5 
RB 
10K BR 

C14 
47nJ _ 

::n:'"' 8R 10K 

C31 
47nI 

lowering either of these resistor values 
may affect the operation of the tone 
control circuit. RV4 is the volume con
trol and supplies signals to the output 
modules. 

The output modules have a gain of 
approximately 40, with bootstrapping 
applied via C12 (and C29). The remain
ing components connect sections of the 
internal circuit to ground. The network 
R8 and C14 (R18 and C31) are sug-, 
gested by Sanken, presumably for 
stability and transient suppression. The 
output coupling capacitors, C13 (and 
C30) can be lOOOuF values, as recom
mended by Sanken, but I used 250uF to 

L----------------------------------get the best low frequency response. 
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numeric grid can be written on the 
l;>oard as required. If the chosen board 
i~ not tinned, clean it thoroughly with 
steel wool to ensure easy soldering. 
Commence by marking on the track side 
~och of the 42 track cuts required using 
the track-cut diagram/listing. Use a 
3mm drill bit in a slow speed drill to cut 
each track and remove any swarf on 
Clompletion. 

1 Insert the 23 track links next, using in
sulated tinned copper wire. It will be 
4seful to write the alpha-numeric grid 
dn the component side of the board to 
Help identifying each point from this 
side. When fitting each link, bend the 
excess along the track, rather than side
ways before soldering, to minimise adja
cent track short-circuits. The diagram 
showing the links also shows the points 
f¢>r each track cut, this time as viewed 
ftom the component side. Check care
flfllly for any misplaced cuts or links, as 
ohe error can make life difficult. 

Then mount the resistors, carefully 
fqllowing the layout diagram. Mount 
t~em all before soldering, again bending 
the leads along the track. Once the 
resistors are soldered in, mount the IC 
socket and start inserting the capaci
tors. Fit several before soldering, as this 
h\;!lps to locate them and minimise mis
tC)kes. the next task is to fit the potenti
ometers. Attach 1 mm diameter tinned 
lepds to the lugs, and arrange them to 
fit into the required holes. Mark the 
holes to ensure all six leads will be cor
rdctly located then fit each pot in turn. 

'At this point, preliminary testing is 
recommended, as the possibility of error 
with this kind of construction is more 
likely than for o pcb. Attach the input 
shielded leads, then insert the IC. Apply 
a . de supply (25 V to 40 V) between 
edrth and the top of R9 (end facing the 
rear of the board), and check that the 
s~pply current is around 15 mA to 

20 mA. Connect on input signal, prefer
ably from a signal generator, and con
firm that signal is present at the volume 
control. If possible, check that all con
trols are working by observing the wave
form with a CRO, or by listening to the 
sound with o signal tracer. Confirm that 
both channels are operating equally, 
that is the same amount of treble and 
bass control occurs, and the amplitude 
of both signals is the same when the 
balance control is set to its mid position. 
A square wave set to a frequency of 
around 400 Hz should exhibit consider
able leading edge overshoot for treble 
boost, and the bass control should alter 
the slope of the top and bottom of the 
wave. 

With everything working so far, mount 
the bridge rectifier. Note that tracks Y 
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and Z are earth, and, although already 
joined at two other points, should now 
be connected together with a very solid 
connection between the negative termi
nal of the rectifier and the negative end 
of C 15. Lay a short piece of wire be
tween the tracks, and run solder to form 
a continuous connection. This connec
tion minimises hum due to the charge 
current for Cl5 taking paths shared by 
the inputs to the power modules. Next 
connect the ac supply leads and the 
output leads checking carefully that 
there are no adjacent track shorts due 
to a single strand. It may be necessary 
to enlarge the holes for these leads with 
a lmm drill. 

The final task is to mount the power 
modules and the heatsink. Enlarge, with 
a 1 mm drill, the holes in the strip board 

Above: The top view of 
the amplifier mounted in 
its case. The transformer 
is at the bottom left, 
along with output 
terminals. 

Left: A rear view of the 
module itself. The power 
modules ore at either 
end of the aluminium 
strip, which serves as a 
heotsink, apart from 
carrying the power 
supply capacitors. 



Stereo amplifier 

required to accept each module, and 
form the legs of the module to match 
the hole spacing by bending each odd 
numbered lead to form a dogleg to
wards the next even numbered lead. 
The even numbered leads do not need 
more than slight reforming. Note partic
ularly that both modules face the same 
way and the left hand module faces in. 
Make the heat sink from a strip of alu
minium measuring 45mm by 280mm. 
Bend the strip at right angles 68mm 
from each end, then drill it to match the 
holes in each module. Also drill two 
holes to attach the tag strips required to 
support the off-board components. At
tach the heatsink, then solder the mod
ule terminals to their respective tracks, 
making very certain that no shorts 
occur between the tracks. The tag strips 
and their respective components can 
now be fitted, and the final wiring com
pleted. 

Before connecting the transformer, 
verify by measuring the resistance 
across C 15 that there are no shorts be
tween the power supply rail and earth. 
Also, do a final check that everything is 
as it should be, then attach the trans
former and a pair of speakers and apply 
power to the unit. If all is well, and the 
fire extinguisher is not really needed 
after all, a thump at switch on should 
indicate both output coupling capacitors 
charging. Touching both input leads 
should also give the characteristic hum 
and the controls should all operate 
properly. There should be no hum or 
noise of any kind when the volume con
trol is turned full anticlockwise. The 
power modules run slightly warm, as 
does R9. Obviously, if there is a signifi
cant rise in temperature of the heat 
sink, there is something wrong. The 
voltages shown on the circuit diagram 
may assist in any fault finding, although 
correct de voltages still occur if the fault 
is an interruption in the signal path. 

A Compete Unit 
The example shown of a complete unit 
uses a home made aluminium box, di
mensions 95mm X 260mm x 200mm 
(h x w x d) fitted with a Scotchcal 
front panel. Because the amplifier is for 
workshop use, the inputs are on the 
front panel, with selection of either pair 
accomplished with a 2 position, 2 pole 
piano-key toggle switch. A mains on-off 
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switch, a LED power indicator and a 
stereo-mono switch complete the top 
row, all located above the amplifier con
trols. A 1 amp fuse in the mains lead 
(active), is fitted to the rear panel, along 
with the speaker output terminals. The 
box is earthed to the amplifier by having 
one speaker terminal (the earth of the 
pair) connected directly to the panel. Al
though probably unnecessary, I ar
ranged everything so that this was the 
only earth point to the case to ensure 
no earth loop currents. Naturally, the 
box and transformer casing are earthed 
to the power point in the usual manner. 
The LED is operated by the transformer 
using the 27.5 V and 24 V toppings, (to 
give 3.5 V) with a diode and a 100 ohm 
resister in series with the LED. The 
stereo-mono switch simply connects 
both inputs together, which is somewhat 
rough, but useful in the planned appli
cation. Two brackets from the heat sink 
to the case bottom support the rear of 
the amplifier module whilst the front 
panel supports the controls. A no frills 
workhorse, with all the facilities neces
sary, including the right sound. 

It is planned to present in a future ar
ticle a pcb version of the tone control 
circuit of this amplifier, but integrated 
with a 4 input mixer. The power output 
section will be up to the reader, so if a 
more sophisticated unit is required, keep 
tuned-in to these pages. Otherwise, 
enjoy the sound of the 'sixties from this 
unit. 

A view of the module from the top. The pots are conventional panel mounting ones, 
secured to the board by a bit of stiff wire, (off-cuts from resistor leads work just 
fine). You can use special circuit board mounting pots if you wish, but there are 
problems both of supply and price. 
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SIEMENS 

At last ... a complete range 
of future-proof connectors 

What you need with connectors is full 
compatibility. You don't need "today's" 
connector that is obsolete tomorrow. 
With a complete family of compatible 
connectors, Siemens is your total ~stems 
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 

de~ices. 

@ D connectors 
D Hugerange 
D Wide variety of functions in the one 

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

Siemens. A higher technology_ 
READER INFO No. 43 

© IDC connectors 
D New compact clip-on head saves 

space. 
O Superior mechanical strain relief 

clamp. 
@ SIEOECON connectors 
D The first connector for double 

Eurocard format confirming to DIN 
41612. 

D Solves every connection and 
tolerance problem. 

D 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, Vtc., 3121. 
Phone: 420 7318 
Sydney: 383 Paciftc Highway, Artarmon, N.$.W., 2064. 
Phone: 436 8711 
Brisbane: 9 Parkview Street, Milton, Old., 4064. 
Phone: 369 9666 
Perth: 153 Burswood Road, Victoria Park, WA., 6100. 
Phone: 362 0123 
New Zealand: Level 9, Marshan House,. 
142-146 Wakefield Street, Welling1on, N.Z. 
Phone: (4) 846 068 
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.......... __ WIN ...... , .......................... 
on~e of these innclvtative. 

;;;~~,r~~~on. Or anisers. b . .• .. Sw~ring 
. {, 1

1;i]
1

c?
1

.::!1!~· 1 r 11 ;~ ese four sim.p e questions. 
<' ,'' ''' ., 

·· i
1

if,ype of device is used to store programmes? 
rriQny ktflys on the front panel? 

1, , l< .... , .... · .. · .ts the name of the protoc<;>I the organiser use~ to talk to o mainframe? 
,.,!4~ 11 

•• ~Y:'ov ore the winner, how would you use the organiser? 
'hi 11/.: I I• 

-~~~~~~-----~-----------------
SEND YOUR ENTRY TO: 

Freepost No. 4 Federal Publishing 
Company 

P.O. Box 227, Psion Organiser 
Eti Competition, 

Waterloo, N.S.W. 

My answers are: 

1 ................................................................ . 
2 ................................................................ . 

3 ································································· 
4 ................................................................ . 

Name: ........................................................ . 

Address: ..................................................... t 
................................................................... t ·_.-... 1· 
.................................... Postcode: ............... 1 -

L------------------------------...._~--------·------------....J 



COMDITIOMS OF EMTRY 
1. There will be four winners. Each winner will receive one Psion Organiser by the 
mo~t convenient method depending on their location. 

2. Pri~es ore not transferable or exchangeable and may not be converted to cash. 
3. The first four correct entries drown will be declared the winners. The judges' 

declision is final and no correspondence will be entered into. 
4. Sol\lth Australian residei:its may enter by completing their answers on a hand 

drown facsimile of the entry format on this page and posting it to Freepost No 4, 
Fed,erol Publishing Company, PO Box 227, Psion Organiser ETI competition, 
Waterloo, NSW. 

The Psion Organiser is a universally 
acciaimed hand-held computing de
vice. 
* 28k memory made up of EEprom 
or Ram. 
* 36 keys on front panel. 
* Lotus 123 Compatible. 
* Communicates via RS 232. 
* Unique, flexible programming 
language (0.P.L.) 
* Special application EEproms 
available (financial, maths, Ox
ford English Dictionary etc.), 
or write them yourself. 
* An ideal scientific calcula
tor, telephone and address 
book, or appointments 
calendar. 
* Bar Code reader. 

5. Description of the competition and instructions how to enter form a part of the 
competition conditions. 

6. The competition commences on September I st, I 988 and closes with the lost 
mail on November 7, I 988. The draw will toke place in Sydney on November I I, 
1988 and the winners will be notified by telephone and letter. The winners will 
also be annouced in The Australian on November 14, 1988 and the next 
available issue of ETI. 

7. The promoter is The Federal Publishing Company, I 80 Bourke Road, Alexandria, 
NSW 2015. Permit No TC88/2193 (NSW), TP88/755 (ACT). 88/1290 (VIC). 
Issued under the Lotteries and Art Unions Act 1901 . 



Idea of the month 

+SV 

IC2b 

KEY IC1a 

@ Pin 11 on 7910 

ORIGINAL !with 9N3 installed I 
IC2a 

MODIFIED 
Modifying the Avtek Minimodem 

IC1-7408 
IC2-7404 

There are a number of 300 every minimodem I've seen it 
baud modems floating around has been cut. 
that have been toppled from That is all you need to oper
th.eir previously safe places ate the modem at 
alongside their owner's com- 1200Rx/75Tx (i.e. Viatel, 
puter in favouc of a ritzier ver- some bulletin boards etc). 
sion capable of more sophisti- Switch 3 now selects between 
coted operating modes. 300 baud (answer and origi
Hence, they ore secondhand note being selected via switch 
and, usually, quite cheap. 2) and l200Rx/75Tx. Note 
Many of these modems are that in 1200/75 mode, the 
built around the all singing, all answer/originate switch has no 
dancing world modem chip, effect. 
one such modem, is the Avtek 
Minimodem (also sold by Dick 
Smith as the Dataphone 300). 
Consequently, this modem, 
and others built on the 7910 
can be modified to perform a 
variety of new dance steps. 
For the cost involved of two 
chips (a 7408 and a 7404), a 
dpdt switch, a little wire and 
some time/solder etc the fol
lowing may be used to modify 
the Avtek Minimodem/Dick 
Smith Dataphone 300. 

On the original circuit board, 
there is space for another dpdt 
switch SW3. Wire links have 
been soldered into place in
stead of the switch. Remove 
these links and install switch 3. 
Solder a jumper from pin 28 on 
the 7910 (world modem chip) 
to pin 10. There will probably 
already be a track on the 
board doing just this, but on 

To convert the modem to 
75Rx/1200T x capability, the 
forward and back channel re
ceive lines must be ANDed. 
The carrier detect for the main 
and back channels must be 
ANDed together, and cuts and 
links must be made on the 
modem board to mimic the 
change illustrated in the dia
grams. I used a 7 408 (quad 
two input AND gates) and a 
7404 for the necessary inver-
sions. 

Originally the carrier detect 
was produced via a resistor/
transistor, after the mod's this 
didn't work anymore so I dis
pensed with that setup and 
used the circuit shown to drive 
the carrier detect led. 

A. Kelly 
Brampton 

SA 

ELECTRONICS 

Circuits 
Minimum component autorepeat circuit 
A number. of circuits have D102. 
been produced to add a de- When the original strobe sig
layed autorepeat effect to a nal goes to its active (high) 
simple strobe signal. The state, IC 1 is freed from its 
standard arrangement is to forced reset and commences 
combine an oscillator (at the to oscillate, cyclically charging 
required autorepeat frequen- and discharging (via R 10 l) the 
cy), with a delay timer, via suit- capacitor(s) connected at pins 
able gating circuitry. The cir- 2 and 6. 
cuit presented here however, The initial charging period is 
exploits the "controllability" of lengthened by the presence of 
an LM555 oscillator/timer IC C103, causing an extended ini
and reduces the number of tial high output state. 
IC's to only one. Once initially charged, C103 

The circuit may be simply in- has no further effect due to the 
serted in series with the origi- blocking effect of D 101, and 
nal standard strobe line. oscillation then occurs at a fre-

Short duration strobe sig- quency largely determined by 
nals are merely reproduced the values of RlOl and C102. 
without modification. Strobe 
signals of long duration pro
duce an initial strobe signal as 
before, but after a time delay, 
the output becomes a continu
ous train of output pulses. 

IC101 is an LM555 config
ured as a square wave oscilla
tor. 

The standard strobe signal 
is applied to ICl's RESET 
input, pin 4. Its normally low 
condition forces ICl's output, 
pin 3, to also go low. At the 
same time C 102 and C 103 are 
held discharged via D 10 l and 

C103 

The output of IC 101 is used 
as the new strobe line. 

When the original strobe sig
ncil reverts to its idle (low) 
state, IC 1 is again forced to 
reset, and C102/C103 are dis
charged via DlOl and D102 in 
readiness for a repeat of the 
sequence. 

Original and modified strobe 
signal waveforms are as 
shown. 

R. J. Martindale 
Mill Parle 

Vic 

CHARGE-UP TIME 

(a) short (b) long 
strobe pulse strobe pulse 

"OLD" R102 
STROBE 1K2 
INPUT 

0102 
1N914 

0102 

1N914 

C103 
10µ 

C102 
470n 

6 

IC101 
LM555 

7 N/C 

5 

"NEW" 
STROBE 
OUTPUT 

C101 
100n 
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DVM temperature measurement adapter 
This very simple device was 
built when I needed to mea
s1,1re a temperature rise be
tween a heatsink and ambient 
and this was the easiest way to 
do it. Two LM335 temperature 
sensors are connected to a 9V 
battery and the meter input set 

~OFF 

..=... 9V BATTERY I 
I 

to measure de voltage, via a 
dpdt spring return centre off 
switch. One of the sensors is 
placed on the heatsink. 

L. W. Brown 

Burwood 

Vic 

I Vout 
ln------1-----' 

Mounted on surface 
where temperature 
is n;ieasured 

GND 

BASE VIEW 
LM 335DZ 

Feed Forward needs your minds. If you have ideas for circuits that you 
would like to enter in our idea of the month contest, programs for the com
puting columns or just want a word with the editor, send your thoughts to: 

Feed Forward 
ETI, Federal Publishing, 
PO Box 227, 
Waterloo, NSW 2017 

Contributors can look forward to $20 for each published idea/program which 
should be submitted with the declaration coupon below. 

Programs MUST be in the form of a listing from a printer. You should in
dicale which computer the program is for. Letters should be typewritten or 
from a printer, preferably with lines double spaced. Circuits can be drawn 
roughly, because we have a draughtsman who redraws them anyway, but 
make sure they are clear enough for us to understand. 

'Idea of the month' contest 
Scope Laboratories, which manufactures and distributes soldering irons and 
acce$sory tools, is sponsoring this contest with a prize given away every 
month for the best item submitted for publication in the 'Ideas for Exper
imenters' column - one of the most consistently popular features in ETI 
Maga.tine. Each month, we will be giving away a Scope Soldering Station 
(model ETC60L) worth approximately $191. 

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

Letters 
See you there ... 
We would be grateful if you 
could pass the following in
formation onto your readers. 

The MSX and Spectravidea 
Users Group (Inc.) can be 
contacted through Mitch 
Raitt on (03) 438 2687 and 
meetings are held at the 
Nunawading Civic Centre on 
the first Saturday each 
month, 12 noon to 6 pm. 

Hugh M. Raitt, 
(President) 

Diamond Creek 3089 

Review Reviled 
I am writing with regard to 
the ETl-186 Wide Range 
Voltmeter by Peter Phillips, 
the article which appeared in 
two parts in the March and 

RULES 

April issues of your magazine 
this year. It is my considered 
opinion that, as presented, 
the device is unlikely to live 
up to its roted performance. 
Some simple experiments that 
I did confirm this. 

The first problem is associ
ated with the input protection 
diodes D 1 and 02, two 
1 N914' s. These' diodes are 
unacceptable for this applica
tion. Data on the 914's cur
rent at 1 00 m V is not so easy 
to find which is why I 
checked it out with prototyp
ing board. The problem oc
curs mainly on the 1 V range, 
where the input of IC 1 sees a 
source resistance of around 
470 k ohm. The errors caused 
by the diodes were as high as 

The winning entry will be judged by the Editor of ETI Magazine, whose deci· 
sion will be final. No correspondence can be entered into regarding the 
decision. 

The winner will be advised by telegram. The name of the winner, together 
with the winning idea, will be published in the next possible issue of ETI 
Magazine. 

Contestants must enter their names and addresses where indicated on 
each coupon. Photostats or clearly written copies will be accepted. You may 
send as many entries as your wish. 

This contest is invalid in states where local laws prohibit entries. Entrants 
must sign the declaration on the coupon that they have read the above 
rules and agree to' abide by their conditions. 

----------------------------, 
COUPON I 
Cut and send to: Scope-ETI 'Idea of the Month' Conteat/ I 

Computing Column, ETI Magazine, PO Box 227, I 
Waterloo NSW 2017. I 

"I agree to the above terms and grant Bectronics Today lntamationa/ all rights to 
publish my idea/program in ETI Magazine or other publieations produced by ii. I 
declare that the attached idea/program is my own original material, that It has not 
previously been published and that its publication does not violate any other. 

. yright.*" ~each of copyright is now a criminal offence. 

Title of Idea/program ................................................................................ . 

Signature .......................................................... Date ............................... . 

Name ................................................................................................•.......... 

Address ..................................................................................................... . 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

................................................................. Poatcocle ................................. I 

L---------------------------J 
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13%, considerably greater 
than the plus or minus 2% as 
stated on page 82 of the 
April issue. Even on the 10 V 
range the diodes contributed 
significant errors. The effect 
is twofold: first, the l V range 
will read roughly 10% low 
when compared to the uther 
ranges, and secondly, there is 
some nonlinearity throughout 
the range of the order of the 
stated accuracy. Neither of 
these effects are in any way 
countered in the circuit as 
published. 

Another weakness in the 
meter's front end is the com
pensation for stray capaci
tance. The problem here oc
curs mainly on the 10 V 
range. Since there is no com
pensation it is likely the 
quoted bandwidth is wrong, 
at least for the lO V range 
and probably also for the 1 00 
V range. 

In reply 

Phil Denniss, 
Dept of Plosmo Physics 

University of Sydney 
NSW 2006 

My thanks to Mr Denniss for 
his comments concerning the 
front end of the Wide Range 
Voltmeter published March
April 1988 ET/. 

Mr Denniss asserts that the 
linearity af the meter is more 
likely to be around 13 per 
cent, rather than the 2 per 
cent given as a specification 
and offers experimental data 
to support his assertion. 
Examination of his data in 
fact confirms the original 
+l-2 per cent linearity speci
fication stated within the text 
for the project. The effect of 
current flow in the diodes is 
compensated by adjustment 
(RVl), and the figures pro
vided by the correspondent 
show that averaging the set
ting of RVl, as detailed in 
the original text, will give the 
specified linearity. The load
ing caused by the diodes on 
the input attenuator is easily 
compensated by adjustment 
of the resistor values compris
ing the attenuator, and space 
is provided on the pcb layout 
for this. I do not understand 

his assertion that the input 
impedence is 470k. It is not. 
He also writes that the fre
quency response cannot be 
as stated for the 10 V and 
100 V ranges due to the lack 
of adequate compensation. I 
can only reaffirm that the 
specifications listed are those 
actually obtained. The circuit 
was originally developed on a 
breadboard and was thor
oughly tested before a pcb 
design was made. The even
tual prototype was con
structed with all new compo
nents, giving two working ex
amples of the circuit. The 
fact that both circuits oper
ated according to the speci
fications listed is evidence 
that the design is repeatable, 
and that component varia
tions have been accounted 
for. In fact, removing the pro
tection diodes altogether 
makes little overall difference 
as any non-linearities within 
the electronics are likely to be 
masked by the meter move
ment anyway. However, I 
agree that some non-linearity 
is caused by the diodes, but 
certainly not to the extent 
suggested. It may be that the 
modifications offered by Mr 
Denniss will improve the line
arity, but I stand by the origi
nal design. 

Peter Phillips 

Readers' requests ... 
Would it be possible for ETI 
to publish a regular feature 
which wilt include data sheets 
and a brief review of new de
vices. 

Alon Dyde, 
Perth 6200 

Could ETI please refrain from 
placing entry forms so the ar
ticles I wish to keep will not 
be ruined by cutting them 
out. 

M. Moy, 
T oowoombo 4350 

And praise, too! 
Great! You're publishing 
some VZ programmes. Please 
keep it up. 

Mork T eorle, 
Busselton 6280 

Progran11nes 

Statement printer 
1 ' tJ t::f.tt1:f*:tl::f:t.:t.ttUt.ti.*1:*****lt:f:l.t.HUl:l 
2 ' t. Writt,;,.n by Ed..,.a.rd D,;,.kh.•l'S :I, 

3 ' :f; fi;:.r fl\Ulli t. 
-1- ' t 7/5/88 I 
s ' .t:·tr.lt.t:ttt*-lJ.u:tu·:tt:ttu**·t::n.uu:u.J.t::t:tt 
10 CLS:SCREEN O:WIDTH 80 
20 DIM T$(50) I A1${50) I A2$(50) 'D$l5(l) 'PF50) ! Al50;1, Bl50), Bl (50J 
30 INPUT "Ti) who a.r.,. W'1' s..-ndir1g: "; T$ 
35 IF LENi.H»<.-19 THEN TS=TS + " ":GOTO 35 
4(1 INF"IJT "Addr.,.ss:";Al'S 
45 IF LEN~All.l, ;19 THEN A1$=AU., " ":GOTO 45 
50 INPUT "Suburb,Stah:";A2$ 
55 IF LENlA2$J..:- .'l"j THEN A2$=A2$ + " ":GOTO 55 
E.O INPUT "How many entries: ";H 
65 INPUT "PeY1od Ending";DSS 
67 IF LEN<D$$) .>18 THEN 0SS=05$ + ":GOTO 67 
58 INPUT "l"s th...re a balance bYought fol'"wal'"d";IS 
70 FOP H=l TO M 
BO INPUT "DATE";DSCH) 
85 IF LENC0$lH)),·>s THEN DSCHl=DS!HJ + " ":GOTO 85 
87 IF IS="Y" OR IS="y" THEN Pf (1.i="Bal a.nee brought foYwa.!'"d 
·:ic· IF H· '1 OR U="N" OP l$="n" THEN INPUT "PARTICULARS"jPS(H) 
95 IF LEN<.PScHJJ.,,4;:: THEN r·$cH1=Pf(H) +"":GOTO •35 
1('0 INPUT "AMOUNT";AtH) 
111) NEXT H 
11 5 FOP Z=l TO :: 
120 PRINT "Pl ease Wait, I am PYinting., ••• " 
130 LPRINT CHRf034) ;STRING$( 1'31 157) ;CHP.fl.14'3) 
140 LPRINT CHl''fc.156); "Eddy's Cactus Fann ";CHRSc.156) 
150 :....PPINT CHRS<156);"Lot 73 The Hoses\1.::ie";CHRft15bl 
160 LPPINT CHRf( 1'56"1 i "Wand1 W.M. E.167"j CHRSU56l 
17(1 LF'F'WT CHRf ( 153j i STF'INGf( 1'3,157l jCHl<:St.154) 
18(' LPF~INT "Ti:•:" 
l 30 LF'RINT CHRft 134:.; STRING$l 1'3, 157) ;CHRSl 14'5') ;TAB(E.0) ;CHR$(134) ;STRINGS oa, 157) 
;CHRfi l·t':IJ 
200 LPF'1NT CHRS1156JjTfjCHPf<.156);TAB\E.CJJ;CHRS(.15E.l;" STATEMENT ";CHR$(15 
€,> 

21 0 LPRINT CHR$ c.156J i A1$; CHRSd56); TAB\60 > ;CHRS<.150) ;STRINGS( 18, 157) ;CHRS<. 151) 
.2:20 LPPINT CHRS< 15E.J i A2f; CHRf 1 156 l; TABl60.l; CHRSt 15G) ;DS$;CHR$( 15E.) 
231) LPPINT CHR$ ( 153) i STRINGft 1'3, 157 1 i CHPf1 154.\; TA9(60); CHPS053) i STRINGS.l 18, 157) 
iCHRSl 154·i 
240 LPRINT : LPRINT 
:·so LPPINT CHR$l134.>;STRING$(78, 157);CHR$(14'3l 
260 LPRINT r:HF:Si.15E.J;" Datl!o ";CHR$(156l;STRING$115,32J;"Parti.;ulars";STRINGSC1 
5,3;::1;CHf<·f1t~6J;" Ar~·:ou11t ";CHPf\!56l;" Balan•:e ";CHR$t156l 
:_ 70 LP~' INT CHRf< 150J ;STF.'lNGS' 8, 157 l / CHRf( 159); STPING$142, 157) ;CHRSl 15'3) ;STRINGS( 
i.1.i, 157 .l; CHRf I 159J ;STRlNGf( 15 1 1571; CHRf( 151 ) 
:~w· rop X=1 TO M 
.29 1) LPPINT CHR$! 15t;i i D$(X I; CHF:$' 156) i Pf! X>; CHR$\ 156J; "f"; AC(); TAB<.64); CHRS( 156) i 
300 Bl<X>=A\X1 + BllX·-1·, 
301 T=Bt r X l 
3lb LPF:lNT ''$";BltX"l;TAB•80';CHP.$(156) 
3_::(1 NEXT X 
330 FOR Y=l TO 10 
340 LPRINT CHRS( 156);. TAB< 10) ;CHRS1.156J i TAB\ 53); CHRS<.156.l i TABl64J; CHRS( 156); TABr.8 
01;CHRf\156) 
350 NEXT Y 
352 C=T 
353 D:::O 
354 Ir l$:::"Y" OR If="y" THEN D=A\ 1) 
3'55 IF IS="Y" OP IS="y" THEN C--:oT - Al 1) 
3f.O LPPINT CHR$ ( 153); STRINGfl 29, 157) i CHF'Sl 152 l i STRINGS<9, 157) j CHRS< 152); STRING$1 
10, 157); CHRS( 15.:: 1; STRINGf(9, 157) ;CHPf ! 152 l; STRING$t.7, 157) t CHRf( 152J; STRING$C'3 1 15 
7 1 ;CHRS(151J 
370 LPPINT TAB!.23 l i "Ov~rdue:"; CHRS l 156); "S"; D; TABI 41); CHR$(15E,); "Curret1t: "; TAB(5 
2) i CHRf(15E,) i "S"; C; TAB<6:.?.l; CHR$ l 1561; TAB<64 l; "T•:•tal: "; CHRS<15E.); "S"; T; TAB(80) ;C'H 
RS(156) 
380 LPPINT TABC.31); CHRf \ 153); STRINGf<. '3, 157); CHRS t 1541; TAB(5::J ;CHRf(15,3) i STRING$( 
'3, 1571; CHRf.054) i TAB(7Q) ;CHRS\ 153); STRINGS f·~, 157); CHRSf.154) 
390 LF'R!NT CHR$t 1;::i 
3'i2 NEXT Z 
395 PRINT "AnotherCY/NJ?" 
400 U=INf.:.EYS: IF 1$=" "THEN 400 
410 IF U="Y" DR IS="y" THEM PUN 

NOTE BELOW: 
To print your firm on top of the statement, change line 140, 
150 and 160 to read between the quotation marks 
(line 140) (Your firm name of 19 characters) 
(line 150) (Your first address line of 19 characters) 
(line 160) (Your second address line of 19 characters) 

This program will produce a 
statement which automatically 
adds up Overdue, Current and 
Total. Enter name and address 
lines up to 19 characters. Enter 
date up to 8 characters 
(dd/mm/yy). 

Enter amount without dollar 

signs. 
This program is for an IBM 

or compatible PC with any dot 
matrix printer. 

E. Dekkers 
Wandi 

WA 
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Microbee bingo enhancement 

00010 REH HICROBEE BINGO <1987> by G.R .. LAHING 

00020 REM 1/3A FALCON AVE HILE END 'S031 

00030 REH PH COS) 43 3912 

00040 SD14 ;CLS: DIHP ( 90 > :CURS25, 2: INVERSE 1PRINr•HtCROBEE BINGO• :NORMAL 

00050 CURS20 ,S:PRINT •SELECTING RANDOM NUMBERS• 

00b60 CURS25,15:PRINT"by G.R.LAHING• 

00970 REH ************* RQndont Nu1111ber Sel•ctor *************** 
00975 FORX•OT089 

ooOao P<X>=X+I 

00085 NEXTX 

00090 FORN=89T01STEP-1 

00095 R•INT<RND•FLTCN+l) > 

001.QO T=P<N> 1P<N> ""P<R > :P<R >•T: IF'N<SI :CURSJO, 9ELSECURS31,9 

001\05 PRINTINTC90-FLTCN)) 

00110 NEXTN 

001l5 REH ***************•***********•****•******************* 
00120 CURS20 ,S:PIUNTCA24 32J :CURS31, 9 :PR I NP I :CURS27, B:PRINT"EYES DOWN" 

00130 Al $=KEY: IFAU<> I I THEN130 

001~0 CURS27,B:PRINTCA10 32JaN=O 

OOISO IFN<O :N=OELSEIFN>B9:N•B9 

0016-0 T=F' (N) /10: U=P ( N)-T*l01 IFU=O :U=lO 1 T=-T-1 

00170 S=61S74+T•6+U*64: !FU=10: U=O: T=T+tELSEIFT=O r T=-16 

00180 POKES, T+48: POKf.S +-l ,u+48:A1 $=1'\EY: IFA1$=" • :N=N+1: GOTOI50 

00190 JFA1$=CHRC8): POKES ,3:.! :f'Oti..ES+l, 32:N=N-1 :GOT01~0 

00200 1FA1$:r::CHRC27) :kUN 

002.l Q FORX=:I TOlOO:NE.XTX: IFT <> ···16: POKES ,PEEK CS) +128 

oo:~2<) f'.•QKES+l ,F'EEKCS+l) 1-12B:FCJRX=1 TOlOO:NEXTX1GOT0150 

Just prior to my original Bingo 
program being published in the 
June. 1988 edition, it was 
pointed out to me that the pro
gram may contravene gaming 
laws ·.and as such, I contacted 
the Qeportment of Recreation 
and $port, where-upon they in
formed me that some comput
ers e>chibit a tendency to re
peat games in a regular pat
tern and so, if I could prove to 

them that all numbers hove a 
fair and equal opportunity of 
being drown without any pat
tern evolving, they would ac
cept my program to be used in 
a gaming environment. 

Exhaustive tests proved the 
former to be the case with the 
original program and so the 
following modifications will 
hove to be mode before it is 
used. 

Jn J i.ne 00040 <:1.dd SfJ14 to l;he st-:irt of" ·hh.e 1J11e <.:.o t.he li1ie now re•1ds: 

00040 Gt11 4: GL G: Bli'1F'( 90): CURS:>5, 2: INV~RSE: PRINT" i'1ICROBE".F. BINGO": NOR1'1Al 

Nr.iw del~t~ .lines 00070 to 00110 inr-lus'iv~ 1.1nd add th@<;"" J1n~"O: 

00070 RclM *******•·****lf r.;:,_1tidom Nu1r1ber S~J.~ctor ******li-****~HHli:lf 
0007:1 FOIRX-::OTOf19 

00080 F'(k)o;o;,·+1 

00005 NE~ rx 
00090 FO N=8':?T01STEF'·-1 

00095 R= NT (fi·Ntiiffl TC N+ 1. ) ) 

00100 T= 'CN > :F' C N >=~· 'R}; P CR) =T: !FN': 81: ClJRS30, 9El..SECLIRS31, 9 

00105 f'H NTT.NT<90·+i .. T(N)) 

0011.5 RE **********•·*•·•********•·********•******'*********.i.**** 

An a ded advantage is that 
the ori inal program slowed 
down to ord the end of the se
lection process providing a 
consider ble amount of 
wasted time, but with the 
modified version it was oil over 
in a ma er of seconds. 

All will now be well but you 
may wish to RENUM the lines 
before saving. The complete 
program is reproduced here for 
clarity. 

G. R. laming 
Mile End 

SA 

IBM PC speech chip interface 
Parollel port 5peecti chip 
Pin number Pin number 

1 /STFIOBE 20 ll>W 
2 080 18 NJ 
3 081 17 Al 
4 082 16 A2 
5 080 18 A3 
6 081 17 A4 
7 082 16 AS 

10 /ACK GNO 

--®--11 BUSY b 8 /SBY 

4 
13 SELECT •SV 
15 /ERROR =i 16 /INIT 
18 GNO r GNO 
19 GNO 
20 GNO 
21 GNO 
22 GNO 
23 GNO 
24 GNO 
25 GNO 

The 'Commodore 64 T olker' 
described in ETI Moy 1987, 
provides on excellent, low
cost introduction to synthetic 
speech - provided you own 
a Commodore. The design 
con, however, quite easily be 
altered to interface with al
most any computer using the 
Centronics interface, without 
the addition of extra compo
nents. 

PRINT Solves Overwrite 
10 PRINT"Kee£ NZ" 
20 CLS 
,30 FILES 
40 INPUT "WIDTH ":W 
50 ON ERROR GOTO 150 

The circuit change sug
gested here utilises the stand
ard 25 pin parallel port of on 
IBM PC or compatible, which 
provides most of the signals 
(Fig. l ). It is necessary to in
vert the polarity of the 
standby signal (SBY) from 
the speech chip to conform 
with the BUSY signal of the 
Centronics interface. This con 
be done by inverter IC lb as 
shown, which in the original 
design was used as on extra 
buffer stage between the os
cillator and speech chip, IC2. 
IC la pin 3 connects therefore 
straight to pin 27 of IC2 (Fig. 
2). 

As for the powering of the 
speech synthesiser, you may 
either use the internal power 
supply of your PC, by toking 
+ SV and GND from one of 
the free connectors intended 
for additional floppy drives. 
Alternatively, you may design 
your own power supply, by 
using e.g.: a 9 V wall adopter 
and a 7805 regulator. 

Jorgen Nordqvist, 
Rorotonga. 

Cook Islands 

60 INPUT "NAME OF FILE TO PRINT "':N$ 
70 OPEN N$ FOR INPUT AS #1 
80 ON ERROR GOTO 170 
90 OPEN "COM:" FOR OUTPUT AS #2 
100 PRINT#2,CHR$<271"1" 
110 AS=INPUT$Cl,#ll:IF AS=CHRS<l31THEN C=O 
120 C=C•l:IF C<W THEN PRINT#2,AS;:GOTO 110 
130 IF AS=" " THEN PRINT#2,AS:C=O ELSE PRINT#2,AS; 
140 GOTO 110 
150 CLS: PRINT NS'" doea not exist ••• " 
160 RESUME 30 
170 FOR Q= 1 TO 5: PRlHT#2, ••":NEXT: CLOSE 
180 ~ uncoaaent next line to do aany copiea 
190 'RESU"E 70 
200 RESUME 60 

PRINT solves a problem with 
portables that occurs when 
you wish to "print" a text file 
to the RS232 port. The lock of 
Line Feed characters courses 
overwrite on the some line. It 
simply lets Basic insert on UF 
in the text each time it sees a 
CR. I hove added width con
trol. The program is error 

driven. That is the end of file 
and the existence of the file 
are found by the occurence of 
on error. 

This program should work 
on any machine with little 
modifying. 

K. Ross 
Greymouth 

NZ 
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AUGUST 
22-24: The fifth Aust.-New Zealand 

Geomechonics Conference will be held 
at the Hilton Sydney. Contact 193 
Rouse Street, Port Melbourne, Vic 
3207. Phone (03) 646-4044. 

22-26: Austcerom Exhibition of Industrial 
Ceramics together with the Interna
tional Ceramics Conference. At Darling 
Harbour, Sydney. Phone (02) 807-
0400. 

23-25: AutoCAD Expo '88, incorporating 
the Third Notional AutoCAD Users' Con
ference, will be held at Centrepoint in 
Sydney. The organiser, Autodesk Aus
tralia, hos called for papers. Contact 
(03) 429-9888. 

23-26: A four-day intensive workshop on 
the effective use of contemporary project 
management tools will be held at the 
Macquarie University Management 
Centre in Sydney. Contact Wendy Bai
ley (02) 963-2301. 

24-26: Database and Networking Seminar. 
It costs $795 and is arranged by Hous
ley Communications. At the Crest In
ternational Hotel in Melbourne. Coll 
(02) 498-7877. 

SEPTEMBER 
1-2: Symposium on Remote Sensing in 
Antarctica. Mr Peter Keage, Antarctic 
Division, Department of Administrative 
Services, Channel Highway, Kingston, 
Tas 7450. Telex: AA57090. 

5-8: The Third International Technical In
novation and Entrepreneurship Sym
posium will be held on the Gold Coast. 
Contact David Millhouse (07) 377-
2899. 

11-15: International Energy '88. Gold 
Coast. Secretariat, International Energy 
'88. GPO Box 1334, Brisbone, Qld 
4001. Telex: AA44587, Attn: H.C.E. 

12-16: Workshop on Surface Mounting in 
Sydney will be repeated in Melbourne, 
19-23. Cost $650. Coll (02) 647-1533 
or (03) 543-5122 to reserve a place. 

20-22: The Australian Computing Exhibi
tion will be held at Darling Harbour. 
Contact Michael Fleur (02) 264- I 266. 

21-23: Aust Computer Soc Information 
Technology Darling Harbour. Details 
Miss Koren Hucks, ACS National 
Secretariat, PO Box 319 Darlinghurst, 
NSW 2010. Phone (02) 211-5855. 

30: Australian British Chamber of Com
merce closes its Export Award applica
tions. Prize awarded to company with 
biggest increase in UK sales. Coll 
ABCC office in Sydney, or Melbourne. 

OCTOBER 
1-3: ACCA 88. The Australia Computer 
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Society's Annual Conference will be 
held at Darling Harbour in Sydney. 
Contact ACP Exhibitions Limited 
21124 Castlereagh Street, Sydney'. 
NSW 2000. Phone (02) 264-1266. 

7-8: Contributions ore being sought for 
T AD-SEM '88, a tWo-day seminar on 
Computers Serving People with Disabil
ities, at Comperdown in Sydney. Con
tact (02) 808-2022. · 

30-Nov 3: 9th lntemationof Conference 
on Computer Communication will be held 
at the Hilton Hotel, Tel Aviv. For more 
information contact Dr J. Raviv, Secre
tariat, ICCC'88, PO Box 50006. Tel 
Aviv 6 I 500, Israel. 

31 : CSIRO Division of Applied Physics 
Golden Jubilee Symposium and Open 
Days. Symposium Oct 31 to Nov 2. 
Open days Nov 4, 6. Inquiries: J Cook, 
OAP, PO Box 218, Lindfield 2070. 
(02) 467-6211. 

NOVEMBER 
7-10: The International Robot Show. Con

tact Australian Exhibition Services, 242 
St Kildo Road, Melbourne, Vic 3004. 
Phone (03) 267-4500. 

6-10: The International Symposium and 
Exposition on Robots will be held at the 
Sydney Hilton and Centrepoint. Con
toct the Australian Robot Association, 
GPO Box 1527, Sydney NSW 2001. 

15-18: Al'88, the Australian Joint Artifi
cial Intelligence Conference, will be held 
in Adelaide. Contact (08) 228-5586. 

NEXT YEAR 
13-17 Feb: The World Conference on En
gineering Education for Advancing Tech
nology will be held at the University of 
Sydney. Contact the Conference Man
ager, Institution of Engineers, 11 Na
tional Circuit, Borton, ACT 2600. 

14-17 March biannual: PC89 The 12th 
Australian Personal Computer Show at 
Darling Harbour, Sydney. Contact 
(03) 267-4500. 

14-17 March annual: ELENEX AUSTRA
LIA The Australian International Electri
cal & Electronic Industries Exhibition at 
Darling Harbour Sydney on (03) 267-
4500. 

27-27 April: The Institution on Engineers, 
Australia, hos called for papers for a 
conference on New Business Applications 
of Information Technology, to be held in 
Melbourne. Deadline for receipt of syn
opses is June 30. Contact (062) 70-
6549. 

11-15 Sept: lreecon '89: IREE hos callee 
for popers and is booking exhibitior 
spoce. The exhibition is being held a 
the Exhibition Hall, Melbourne. Book 
ings on (02) 327-4822. 



Crazies 
According to a recent study, nearly one 
half of the US population believes in 
one of the two accounts of creation re
corded by Genesis, and thus actively 
discount scientific theories on the origin 
of life, the universe and everything. 
Large numbers also believe in healing 
crystals, harmonic convergence, chan
nellers, Nostradamus and his prophesies 
and so on. Some people, including one 
who is extremely well-connected in 
Washington, even believe in Astrology. 

This is, as most scientists and educa
tors in the US readily admit, a pretty de
pressing state of affairs. 

There ore a number of reasons why 
this should be so, according to America 
watchers. One is a simple reaction 
against technology. Three-Mile Island, 

Chernobyl, Bhopal, nuclear deterrence, 
star-wars, identity cards, phone bugging 
and so on have given c;:ill of us, espe
cially the Americans, plenty of reasons 
to fear the misuse of technology. 

This antipathy to science applies to all 
the world's citizens, of course. What 
turns it into criziness in the US is harder 
to pin down. Many commentators argue 
that it depends on the mystical strain 
that has been a constant threat to 
American life. The current surge in 
creationist Churches is but part of a 
long term interest in fundamentalist reli
gion, porticularly in the 'bible belt' 
states.of the South. 

Another interesting trend, peculiar to 
the US, although with echoes in 
Queensland and South Africa, is the 
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way in which the various mystical strins 
have been hijacked by political extrem
ists. For instance, the creationist 
Churches are most often identified with 
ultra-Rightists. At the opposite end of 
the political spectrum, old 'flower chil
dren' from the 1960s, tend to believe in 
faith healing, oriental religions with odd 
sounding names and the power of pyra
mids. Their reaction, motivated by a dis
like of the new age of horror weapons, 
the rape of the environment and the 
centralising power of technology, is per
haps more forgiveable, even if just as 
silly. 

Whatever the reason, it is pretty de
pressing to think about how scientificaly 
illiterate the majority of the population 
are, given the importance of science in 
our lives. We are the first society in his
tory to ever really depend on technolo
gy, the fruits of science, for our very ex
istence, yet not since the dark ages 
have so many people wilfully turned 
their backs on explanations of why 
things are as they are. 

Rats 
The article on computers and aircraft 
might have caught your eye in this 
issue. It's nice to think of all those error 
prone pilots being replaced by shiny 
new IBMs, isn't it? 

Consider, if you will, a salutary tale 
out of India. It appears that rattus rat
tus, the common household rodent likes 
electrical cable, especially when its 
modulated with a bit of digital signal. It 
also appears that rattus rattus is turning 
up in increasing numbers as a stow
away on international flights. Put these 
two items together and you have Indian 
President Rajiv Ghandi firmly earth
bound recently, as first one, then a sec
ond plane, was found immobilised by 
rats gnawing through control cables. 

Fair enough: rats chew through the 
cables while the plane is stationary. 
Awkword, even embarrassing, but not 
dangerous. What happens, however, 
when the rat gets busy at 30,000 feet? 
Not only does one have the risk associ
ated with loss of control, but also with 
fire, a nightmare in a sealed-up aircraft. 
Boeing tell us they have built in redun
dancy to cover this eventuality. Good. 
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