
. . ·' ·. 
• Ad1ve Crossover 
• Loudspeakers . , 
• Souped-up Breadboard 
• EPROM Programmer 
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The Power of Choice 

LOTUS 1·2·3 $595 
Microsoft 
WordV.4 
Mouse PS2tSerial 
Windows 2 (The Clayton ·s OS/2) 
Excel (Unleashes the power of 

. your 2861386 computer) 
Works (The total solution) 
Quick Basic 
Quick ·c· 

$675 
$215 
$155 

$755 
$295 
$139 
$139 

Others . ·. . 
DBase Ill+ (The market leader) $825 
Word Perfect (Need we say mare?) $560 
Ventura Publisher (The last word 

. in PC publishing) 
First Choice (The perfect :first· 
package) 
Wordstar 2000+ V.2 
Wordstar 2000+ V.3 (rhe new 

$1435 

$225 
$249 

generation wordprocessor) $465 
Q & A (The plain English database) $495 
Norton 

Monitors 
OMT5153RGB 
OMT5154EGA 
.OMT 5155 MULTISCAN 
Printers . 
Epson LX 800(9 pin, 80 col} 
Epson FX 1000 {9pin, 136 col} 
Brother 1109 (9 pin, 80 col) 
Bt/Jther 1709 (9 pin, 136 col) 
OMTVP1814 (9 pin; 80 col) . 
OMTVP1821 (24 pin. 136 col) 
Attache . . 

$550 
$750 
$995 

$449 
$1005 
$425 
$950 
$480 
$1185 

Look no further than Attache to solve your 
accounting problems. Attache from $995. 
Modems 
Interlink 12/75 
Interlink 12/12 
NetComm 123SA 
NetComm 1234SA 
NetComm Pocket 

$225 
$555 
$850 
$995 
·Gall• 

The complete range of Norton guides and utiiities are available from every Blue Ghij) store. 

READER INFO No. 1 

~·· 

BWE 
CHIP' 
TOLL FREE (008) 033 841 

RINGWOOD: 8 Railway Pl. (03) 870 2243. CARLTON: 
109 Drummond St. (03)6637764 MOORABBIN: 350 South 
Rd. (03)5534488 WOLLONGONG: Cnr. Crown St. and Railway 
Pde. (042) 26 3200. CANBERRA: 30 Lyell St .. Fyshwick. 
(062) 80 7833. SURRY HILLS: 90 Foveaux St. (02) 28110~4. 
PARRAMATIA: 463a Church St. (02)6831599. CROWS NEST: 
272 Pacific Hwy. (02)4363655 BRISBANE: 55 Little Edward 
St.. Spring Hill. (07) 832 0408. 
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To Creation and Back 
The Hubble Space Telescope 

Fast PC cards 
All the latest developments 
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The fascinating hobby of Michal Gurdas 

Videoconferencing 
The latest rage 

ANSTO A New Era 
Australian Nuclear Science and technology Organisnation 

The Wonders of ACL 
Advanced CMOS Logic 

Sight and Sound News 

Optimizing Hi-Fi 
How to get the best from your equipment 
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CD and video reviews 
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Cover: 
Technicians at Hughes Aircraft Company's El 
Segundo, California plant, check JCSAT, 
Japan's first commercial communications 
satellite, after Its two major subsections were 
mated for the first time. Hughes is building two 
satellites - both HS393 wide body models 
operating on the Ku band frequency - for 
Japan Communications Satellite Company, a 
joint venture between Hughes and its Japanese 
partners, C. ltoh & Company and Mitsui & 
Company. The first spacecraft is expected to be 
launched into orbit around March 1989. 
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SIEMENS 

At last .•. a complete range 
iOf 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 systems 
supplier. And for you that means a future· 
proof investment. 
Put them to the test now, and discover 
Siemens higher technology ... brilliant 
design, peak performance and 
unsurpassed reliability at every level. Right 
through to the unique gold, silver and 
palladium plated contacts. 
Consider the benefits of our range: 

® DIN 41612 connectors 
o The world's largest range, with 

various polarisation systems. 
O Protection against static charge 

through pre mating contacts. 
D Available in surface mounted 

devices. 

@ 0 connectors 
o Hugerange 
o Wide variety of functions in the one 

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

Siemens. A higher technology 
READER INFO No. 32 

© I.DC connectors 
tJ New compact clip-on head saves 

space. 
D Superior mechanical strain relief 

clamp. 
© SIEOECON connectors 
o The first connector for double 

Eurocard format confirming to DIN 
41612. 

D Solves every connection and 
tolerance problem. 

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

Siemens Ltd. 
Sales Offices 
Melbourne: 544 Church Street, Richmond, Vic., 3121. 
Phone: 420 7318 
Sydney: 383 Pacific Highway, Artarmon, N.S.W., 2064. 
Phone: 436 8711 
Brisbane: 9 Parkview Street, Milton, Old., 4064. 
Phone: 369 9666 
Perth: 153 Burswood Road, Victoria Park, W.A., 6100. 
Phone: 362 0123 
New Zealand: Level 9, Marshall House, 
142-146 Wakefield Street, Wellington. N.Z. 
Phone: {4) 846 068 

CSA3282 
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C5 C5 
,The consequences for 
wealth creation and em
ployment of being at the 
cutting , edge of ,, this 
technology _ are · , enor-

_mous. 

?J ?J 
! 

~ussat is forging ~head with its plans for L band mobile satellite ser
vices. (See News Digest, p 8). 

The news is exciting for a number of reasons. Foremost, because with 
mobile radio, satellite broadcasting will finally realise its potential as a· 
communications medium. Arthur C. Clarke's vision of satellites linking·· 
together the countries of tlte world has collapsed in the face -of com- , 
munications economics: the price of launches and satellites is going up, 
while the _price of optical fibres is coming down. Instead, we confront 
the era of Dick' Tracy; communications on the ntove. Cellular .radio 
sized downstations with roof mounted pancake aerials are already on the 
drawing board. Just over the horizon, surely, is the wrist watch sized de- , 
vice that will allow you to call the world from your front yard, the top 
of Uluru; or indeed, the middle of the Pacific Ocean. 

Over short distances, cellular phones have shown the :way. -Even With 
Telecom charging outrageous prices, demand continues to outstrip sup
ply. No wonder Aussat, who will be able to sell a similar service, but•' , 
over the Whole of Australia, is keen to get into the act. 

Secondly, the news is exciting because Aussat is moving to set up its 
standards at about the same time as similar operators overseas, ·and 
working hard to ensure that the Australian system is aligned with the in- • ' 
ternational market place. Consumers in this country will be receiving 
services as fast as, or faster than, consumers anywhere else in the world. 
In view of their enthusiasm for the technology that is not altogether sur-
prising. • · _ 

Thirdly, and most importantly, it seems that Australian industry is 
actually prepared to -gird up its loins and run with this one, instead of 
adopting its usual chicken ·hearted "make it elsewhere" mentality.· When 
market leaders like AW A and British Aerospace :Australia start setting 

, - up joint ventures to table L' band technology, vie can expect the smaller 
fish who-cruise in their wake to get into the swim: The consequences for 
wealth creation and employment of being at ·the· cutting edge of this 
technology are enormous. It goes without saying that the risks are great, 

·too. 
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NEWS DIGEST~ 

nurgeoning demand< for .. its' 
. software here and :overseas Jlas 
prompted Australian Pick Sy$~ . 
teins .. to restructure, changing 
its .name ·.to Apscore Interna- · 
tional, and . to take on . John 
Wintets .. as General· Manager : 

the Silsnt 
Subs 

tor Asia aoo the Pacific. Work is proceeding apace on 
.. Winters, · formerly· Genera] the $4 billion dollar submarine 
Manager of Att~che SOftware; project for the RAN. New fa. 
said a · .maJdr · ····international cilities :are being built at Pott 
order ·for'Cue-Bic, the .porrtpa- · Adelaide where the final as
ny's 1Chief softWare product was sembly of the submarines is to 
likely to be announced at .the take place. 
SPECTRUM Pick users e;Xhibi· •. .In line with the governments 
tion in ·Anaheim, tos· Angeles . 'Technology Transfer' require" 
later this month. mehts, some 30 Australian en• * * ·. * · gineers and technicians are cur-
Daniella M~eniie. has· IJeen rently being trained in· the 
appointed 9roup · Ftn~U\cial Kockums shipyards in Malmo 
Controller at ·· Voicecall, .the Sweden. As readers of ETI will ; 
business .communications com· recall Kockums headed . the 
pany. She was previously With· consortium which' won the . 

·1ucrative subs contract some Wang: ·· 
months ago. . '. 

The first of the six new subs 
'is expected to be launched in 
1993 followed by subsequent 
boats at yearly intervals. 

Kodak's Research 

EMI Records' .David Hudson 
has joined Amber 'feehnofogy . 
as .Marketing Manager ·report· · 
ing to the .Gerieral Manager, 

· Karl Seglins. . . .· . 
t Before coming·t·o Austrlilia, 
~ne worked at BC Tel in Van
:1rouver on mf, hf .aM cellular 
~obile radiotelepMne sfstems. 
~ .- .. & .. 

6 -'-'-" E'r'I ·June 1988 

Recently the US Department · 
of Commerce awarded . a con:· 
tract to Kodak Research to ad- · 
vise the government on future 
policy ifor · procuring ·remote
sensing ·satellites. 

. The policy on space •com" 
merce was prompted by the be
lief in the US that the country 
;was fading behind its competi
tors. Spot Image in France, for 
example, is aggressively mar
keting .the products of its re
mote-sensing satellite. In the 
US, Congress and the Depart
ment of Commerce have criti
cised Eosat, the company set 

up to sell the data from landsat 
sateilites, for not .developing 
markets> this criticism 
prompted the current study by 
Kodak Research.· 

Kodak's contract is · one 
result ·ofthe emphasis put on 
turning space into a commer
cial proposition that was high
lighted in President Reagan's 
new space plan, published on 
February 11. Since the report 
was published, NASA has set 
up an advisory group for the 
commercial development of 
space,and invited proposals 
from industry for a privately 

funded space catrier. The gov
ernment says that it will pay up 
to $700 million to lease room 
on this carrier, Which must be 
ready fof'launch by 1993. The 
idea is to tempt investors into 
the .project . 

On the same day that the 
space plan was released, the 
Economic Policy Council 
within the White House pub
lished a 15-point plan stating 
policy on commercial space 
operations for remote sensing; 
processing materials in space 
and the development of private 
launch services. 

.. 



Nsw Physical E6ect in 
Semi conductors 
A new effect has been discov
ered in ·semiconductors . The . 
phenomenon occurs at very low 
temperatures in a thin semicon~ · 
ductor layer where electrons 
can move more freely in it than 
is normally the case. It has 
been established that the resist
ance of a narrow connection 
between .two areas in such a 
layer does not change uni
formly as .the width of the con
tact decreases,. as might be ex
pected, but in extremely' regu
lar steps. The size of the steps 
depends only on fundamental 
physical constants ·and not on 
material properties ' or the 
shape of the connection. ~. 

The measurements· were 
made on gallium arsenide, to 
which very pure aluminium gal
liurh arsenide had been applied 
very thinly. A thin layer of 
highly mobile electrons exists 
at·· .the boundary between the 
two compounds .. At . tempera
tures just above absolute zero 
(about -272°) the 'mean · free 
path' in the layer, :i.l!. the dis· 
tance between collisions in the 
material, is .many microns. 
Such a thin layer of highly mo
bile .electtoncs is termed a two
dimensional electron gas. 

negative voltage of -0, 6 v 
there should no longer be any 
.electrons below the electrodes. 
When the voltage is reduced 
even further ·the 'depopulated' 
area · will also spread beyond . 
the electrodes.' In this way a 
controllable, almost point~like, 
connection between the elec:. 
tron-gas on the two sides is ob
tained. The work showed that 
electrodes with such small spac
ings could be made successfully . 
and that the width of the con
nection could . )Je varied. Jn 
measurements ;of the conduc" 

·· tivity of such a contract it was· 
found th'at with a gradual re
duction of the width of the 
connection the conductivity de~ 
creased in steps, with the wave" 
length ... of electrons in a semi
conductor. These techniques 
are derived from the tech
niques used in making solid
state diode lasers and the latest· 
integrated circuits: 

Datil /Jisc 
Release 
The Australian· Bureau of 
eStatistics has released prelimi
ria·ry labour force data on 
hoppy disk for the first time. 
. The . information will be 

issued monthly on 5W' disks 
compatible with IBM PCs. The 
date files,. in delimited ASCII 
format, . can easily be loaded 
irito most popular ·spreadsheet 
packages. This allows quick 
analysis · of trends in labour 
force data by selectively look
ing at major labour force ag
gregates. 

The disks cost $50 each for 
most users, with a substantial 
discount on. annual subscrip
tions. There is a separate scale 
of charges for data agencies 
that want the disks for manipu
lation and resale. 

For more information or to 
obtain an order form, phone 

· . ABS Labour Household Sur
-----~-------------"---------~-~"'-'-~---'--veys Section on (062) 52~6683. 

Cape Yark Spaceport 

The research was carried out 
by researchers at Philips in the 
Nettlelads, Delf University and 
at Cambridge University. 

, Two ·· insulated metal elec
tro'des were applied oh the a1u
minium . gallium arsenide, with 
a narrow space' (0.25 mm) be
tween them. A volta~e applied 
to .these electrodes . influences 
the·· electron gas below. At a 

There are other proposals to 
construct spaceports in the 
Pacific Basin and these repre
sent· strong competition to cur
rent Australian moves, insofar 
as it is doubtful that more than 
one such facility in the region 
would be economically feasible. 

Indonesia is assessing Gag 
Island (130°E l 0 S) in the North 
Moluccas as a possible site, 
while the Japanese are looking 
into the possibility of establish
ing a site on Kirabati. The Chi
nese who, like the Japanese, 
already have a more northerly 
launch site, are investigating 
establishment of a· second fa
cility, on .Hainan Island (110°E 
18°N). 

There is also competition 
from the facility recently estab
lished by Brazil at Alcantara, 
just 1400 km south-east of the 
French lau:nch site at Kourou 
in French Guyana. 

In terms of economic and 
political stability, local tech
nology base, and capacity to 
rapidly develop the infrastruc
ture required, Australia would 
seem· to be in a good position 

to solicit support from interna
tional agencies and companies 
in the satellite launch business, 
should all sectors here agree to 
piress ahead with the develop
·ment of the Cape York site. 

Commonwealth 
Reaction 
"The Commonwealth Govern
ment fully , supports the 
Queensland Government's ef
forts fo develop a commercial 
spaceport at Cape York," the 
Minister for Industry, Tech- . 
nology and Commerce, Senator 
John Button, said recently. 

Senator Button ·has been 
appointed by the Prime Minis
ter, Mr Hawke, to co-ordinate 
the Comnionwealth's role in 
the current detailed feasibility 
studies .. 

The· Minister also ·said that 
there was intense interest all 
around the world in the space
port concept. "This was partic
ularly evident in my recent trip · 
to China. The technical advan
tages of a launch site near ,the 
equator, the wide international 
acceptance of Australia ·by 

other nations, and the growing 
trends towards fully .commer
cial space launch activities, all 
combined to produce a strong 
case for an international launch 
facility at Cape York." 

The Minister said he would 
be speaking about the space
port with the Queensland Pre
mier, Mr Ahern, to enable the 
Commonwealth and Queens-· 
land Governments to establish 
sound working relationships 
and a unity of purpose towards 
the project. Senator Button 
also announced that he· was ·· 
writing to all Coininonwealth 
Ministers seeking that they . 
identify all :issues raised by the · 
spaceport proposal, ,and that 
they set In train appropriate 
and timely processes· for· resolv
ing such issues. 

The Australian Space Board, 
which advises the Government · 
on space industry matters, will 
be asked to provide advice on 
the industrial opportunities 
which may arise from the 
spaceport development and 
appropriate· ·arrangements by 
which maximum .benefits can 

be achieved. 
The Australian Space Office 

within the ·Department . of In
dustry, Technology and Com-· 
merce, will have day-to-day re
sponsibility for co-ordinating 
the Federal Government's ac
tivities in relation to the space
port. . ., 

1'1' E UJ' f 

Cape Yorlc, the projected· 
launch sites 
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SUPEhB VIFA/EA . 
60+60 SPEAKER KIT! 

The Vifa!EA 50+60 loudspeaker kit 
has been designed to completely 
out perform any similarly priced 
speakers. This is a 2·way design 
incorporating drivers which give a 
deeper, more natural bass response 
and 19mm soft-dome ferro fluid 
cooled tweeters which provide clear,' , 
uncoloured sound reproduction 

These Vifa drivers are1dentical to the 
ones used in such fine speakers as 
Mission, A09ers, Bang & Olufsen, 
Monitor Audio and Haybrook just to 
name a few. Some of which cost wen 
over$1,000a pair! 

The dividirlg network is of the htghest 
quality and produce no inherent . 
sound characteristics of their own; 
they simply act as passive devices 
which accurately distribute the 
frequency range between both 
drivers in each speaker. 

The fully enclosed acoustic 
suspension cabinets are easily 
assembled All you need are normal 
household tools and a couple of 
hours and you've bunt yourself the 
finest pair of speakers in their class• 

019 TWEETE'.R SPECIFICATIONS: 
Nominal Impedance: 8 ohms , 
Frequency Range: 2.5 - 20KHz 
Free Air Resonance: 1, 700Hz 

~:1~1:,,01:!r~te1 mJ,~ii~B 
(fo: 5,000Hz, 12dB/OCI) 

Voice Coll Diameter: 19mm 
Voice Coll Reslstance:6.2ohms 
Moving Mass: 0.2 grams 
Welgh1: 0.28kg 
Cat.CI0301 ....... ·······--Sh 

C20 WOOFER SPECIFICATIONS: 

~~~~~;.~~~~~~Hz 
Resonance Frequency: 39Hz 

:0::.,01.'!;t 51'"~:~~B 
(12dBloct) . 

Voice Coll Diameter: 25ml'n 
Voice Coil Resistance: 5.5 ohms 
Moving Mass: 15 grams , 1: 
Cat CI 0322 ............................ , .. S89 

Cat. KB6092 (speakers only) $379 
Cat. K86091 (complete kit) ... $449 

Cf 
OMNl-DIRECTlbNAL 
WIRELESS MICROPHONE 
Tunoeble: 92 -104MHz 
Freq. ~noe: 50 • 15kHz 
Range: Over 300 feet in open field. 
Modulation: FM I 
Power SOurce: 9V Battery 

~;:::::'1~nxd:~~e~8mm 
WeJght: 160 grams 

Cat A10450 ......... $19.95 

COMPACT DISC 
CLEANER 

Even compact discs need to be kept 

~:~~~rrn:~i::e~~opouts 
or skips. 
• Cabinet incorporates working 

base to place disc , 
• Soft suede cleaning pad (with pad 

-cleaning brush) 
• Spray which will gently loosen 

contaminants and not damage 
discs 

•With disc cJoth for handling discs 

CD TO CAR CASSETTE 
STEREO ADAPTOR 

Enables a portable CD player or , '. 
portable TV to be played through any 
car speaker system by using the cars 
cassette player. Reduces the risk of 
theft. Just plug in when required, and 

, remove when you are finished Hard 
,, wiring not needed. 

A10011 ............... $29.95 

CPF 
CONTINUOUS POWER 

FILTER SPIKE ARRESTOR 
' The Fortron CPF filtered Electronic 
, Spike Protector provides a protective 

electronic barrier for microcomputers, 
printers, telephone systems and 
modems electronic typewriters, 
audio and stereo systems and other 
sensitive electronic equipment. 

The CPF provides protection from 
dangerous electrical spikes that can 
cause anything from obvious damage 
(like immediate equipment failure) to 
tess obvious harm that can drastically 
shorten a system's life. 

.CPF's superior circuitry design and 
-semi conductor technology responds 
instantly to any potentially damaging 
over-voltage, ensuring safe trouble 
free operation. , 

Addition811y. CPF"s fi1t&11ng capability 
helps eliminate troublesome and 
annoying interference, general hash 
crEt,ated by small motors, fluorescent 
lamps, and the like that threaten the 

~rf~~~.:~::~~o~~ipmerrt 
components. 

SPECIFICATIONS: . . 
Electrical rating: 220-260 vottS 

(AC) SO Hz 10 Amp • 
Spike/RF! Protection: 4,500 amps 

for 20m/second pulses. 
Maximum clamping voltage:275V 

differential mode. 

Cat.X10088 ......... $69.95 

~ 

WELLER WTCPN 
SOLDERING STATION 
ihe WTCPN Fea1ures: 
• Power Unit 240 V AC , , 

• ~:~bature_~trolledirOii, 
'•Flexible silicon leadb ea!le of 

use . 
• Can be left on Without fear of 

th~8i::?: ~1i:~s wOrth havl~. 
Cat. T12500 ·········'··· R.R.P. $149 

SPECIAL, ONLY $129 

CANNON TYPE 
CONNECTORS 

1-11 10+" 
1'10960 3 PIN LINE MALE.. • 

$3.90 •····•·•····•·······•· $3.50 
P10962 3 PIN CHASIS MALE 

$3.00 ·•····•·······•··••··· $2.50 
·P10964 3 PIN LINE FEMALE 
$4.50 ........ ; ............. $3.90 
P10966 3 PIN CHASIS FEMALE 
$4.95 ..•...........•......• $3.95 

.~/'METl:X 
. FOOT SWITCHES M-3650 
•Momentaryoron/offmodetsto MULTIMETER 

choose1rom 

: ~-~~~~~~~ 2·5 metres 

A 17000 Momentary operation · 
A 17005 Push On/Off operation 

......................... each $19.95 

• 10 TURN WIRE WOUND 
POTENTIOMETER 
Spectrol Model 534 
1/4" shaft. 
Equiv (Bourns 3540S, Beckman 
72S6) 
Oialstosuit'.16-1-11, 18-1-11, • 
21-1-11. 
R14050 SOR 
R140SS 100R 
R14060 200R 
R14070 500R 
R14080 1K 

R14100 
"R14110 
R14120 
R14130 
R14140 

~!::;~ .:~1\:!~~~~ 
capacitance meter and 
transistor tester. 

~~=%~~~8~~~~n;1e11ow · 

~ir~~~:~g; ~~~fe~(t~e2gJ:~~~es 
· -diode and transistor test, continuity 

· {with buzzer), capacit'ance meter, up 
to 20 amp current measurement end 
comprehensive AC/DC voltage, 
current and resistance ranges. 

CHECK THESE FEATURES .•.• 
'•Push-button ON/OFF switch. 
•Audible continuity test 

• ~~~:~~~·c~f~~ce~~~o 
and RANGE selection. 

•Transistor test 
•Diode test 

: ~~l~~h~~rast LCD. 
• Full overload protection 
•20Amp 
• BuDt in tiltir1g"ball 
• Capacitance meter 

• Replacement cleaning pad and 
spray available separately 

A10025 ............. :. $19.95 
• R14090 2K 

1·9 

SK 
10K 
.2QK 
SOK 
100K 

• Instruction manual 

091550 .... Normally$165 
Speclal, only $149 $9.95 

GOLD INSERT 
LOW PROFILE 
IC SOCKETS 

• Gold machined pins , 
·· • Extremely high quality 

•Anti-wicking. 
• Ideal for professional use or where 

field service of components is 
required 

.Cit.No. Description 1-9 10+ 
· P10620 8 pin $1.20 $1.10 

P10624 14 . pin $1.60 $1.50 
P10626 16 pin $1.90 $1.80 
P10628 18 pin $2.00 $1.80 
P10630 20 pin ·s2.20 • $2.00 
P10632 22 pin $2.40 $2.20 

· P10634 24 pm $2.60 $2.40 
P10640 .2s pin $2.90 ·• $2.60 
P10644 40 pin '$3.00 $2.70 

METEX 
4500H 
MULTIMETER 

. 10A, 4'f.z digit multimeter 
with dlgltal hold, · 
transistor tester and 
audible continuity tester. 
The Metex 4500H is perfect for the -

~~~~rre~~~~~~h0~r~~~~~~~~t 
a4,l2digitmultimeter. This meter is 
exceptionally accurate, (just look at 

, the specifications), and yet, still 
retains an exceptionally low price• 

The Metex 4SOOH features digital 
hold which is normally only found on 
very expensive multimeters. This 

.rh~~~~:crn~ :,k~i:;~~~~~~~~'d 
you have removed the probes. 
.simply by pressing the hold button. 

CHECK THESE FEATURES ... 
·• Readout hold 
•Transistor Tester 
e 4112 digit x 11.2"(H) LCD 

~NEVIi\ 

~~ 
9 PIN TO 25 PIN 

CONNECTOR ADAPTORS 
NEW! The idea"1 sOlutionrFeatures' 
gold plated pins. 

X1S668: DB9 Plug to 0825 Socket 
X15669: 089 Socket to 0825 Plug 

....................... each $10.95 

*******'* 10mm JUMBO LED;s 
z101ss Red •.. s1.oo so.so· 
Z10156 Green $1.00 $0.90 
210167 Yellow .$1.00 S0.90 

'thl~ unit was developed to alloW 
portable compact disc layers to be 
,used in cars by tra 

·******** ---- ~ ~~::::::,__ 

, ~e;g~~~~~e~u:_p~t~r radio. It in 

~~~t~~~s~i!~~=~~~iITos!~~al 
FM receiver. 

SPECIFICATIONS~ . 
•Input 3·5mm stereo phone plUg. 

Impedance 32 ohm. 
• Mono/stereo switch has plug 

mounting clip. 
•FM Transmission approx. 

90·35MHz (Tuneabte 89-91 MHz) • QUALITY 3mm LEDS 
Cot. No. Col. 1.g 10+ ·JOO+ 
Z10140 Red $0.15 $0.12 $0.10 
Z10141 Gm $0.20 $0.15 $0.12 
Z10143Ylw $0.20 $0.15 $0.12 
Z101450ra $0.20 $0.15 $0.12 

QUALITY 5mm LEDS 
Cat. No. Col. 1..g 10+ 100+ 
Z101so Red $0.10 $0.09 $0.08 
Z101S1 Gm $0.15 $0.12 $0.10 
Z101S2 Ylw $0.15 $0.12 $0.10 

~· 
P.l.R. SENTAV 

FEATURES: . 
• 7 LED indicators 
•Passive Infra-red detection·' 

radium 
• Built-in pieio siren 
• Rechargeable 12V battery 
• Built-in automatic battery charging 

system 
• External siren connections 
• ExiVEntry system 
• Terminals for externlif detectiOn 

devices 
,• $epara1e digital panel and main unit 
• 3 Function switch: delay/off/instant 
• 3 Adjustable timers 
• 24 Hour loop included 
• Bu~t-in tamper switch 
• Adjustable detection angle 

, • LED monitor for walk test 
• R.F. Protection design 

s ····························· $175 

DIECASTBOXES 
Oiecast boxes are excellent for 
RF shielding, and strength. 
Screws are provided with each box . 
H11451100x50x25mm $ 5.95 
H11452110x60x30mm. $ 6.50 
t-111453120 x 65 x 40mm . $ 6.95 
H11461120x94x53mm. $11.SO 
H11462188x120x78mm ... $13.50 

• Range 15 metres. (below 1 SmV/m 
at 100 metres) 

•Power 1 ·5V AAA size batteries 

• ~~ ~~~r~ ~~t~~~us use) ' , 

A16100 ............... $69.95 

~ 
AU1"0MATIC CABLE 

STRIPPER 
, • Strips cable With diameter of 

1 1 ·6 2 2·6 3·2mm 
•Fully a\ltomatic action. Squeeze 

g~ip ~ill simulataneously strip and 
,. e1ect insulation. 
• Length 180mm (7'') 

T11532 ............... $19.95 

SPECTROL 64Y 
. MUL Tl TURN JRIMPOTS 
Cat.No. Description 1-g 10+ 
R14700 10R ......... $3.50 $3.20 
R14710 20R ......... $3.50 $3.20 
R14720 SOR ......... $3.50 · $3.20 
R14730 100R ....... $3.50 $3.20 
R14740 200R ....... $3.50 $3.20 
R147SO 500R ....... $3.50 $3.20 
R14760 1K ........... $3.50 $3.20 
R14770 2K ........... $3.50 $3.20 
R14780 SK . $3.50 $3.20 

-R14790 10K $3.50 $3.20 
R14800 20K ·······'· $3.50 $3.20 
R14810 SOK .... $3.50 $3.20 

.R14820 ·100K ....... $3.50 $3.20 
.R14830 200K ....... ~.50 $3.20 
R14840 SOOK ...... ."$3.50 $3.20 
R148SO 1M .......... $3.50 $3.20 

Oi«I 
ARLEC "DISCO LITE" 
CONTROLLER 

: ~~~~~~~~ig~rc,w~t:~itch. , H11464188x 188x64mm ... $29.SO 
Give your parties a protessiOl'lal 
touch with the arlec "Disco Ute" ' 
.Simply plug your light(s) into the 
"Disco Lite .. and you·ve instant party • Quality set of probes 

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

• Built in tilting bail 
• Instruction manual 
• Full overload protection 
•hFEtest _ 
• Battery and Spare luSe 
•Diode Tester 

· • Vinyl case 

091560 .... Normally $175 
Special, only $159 

~ 
12 WAY TERMINAL 
BLOCKS 

life' , , 
3 DIFFERENT MODES! 
Music Mode: Place the "Disco Ute': 
~n range of the speakers and it 
flashes the lights to the beat of the 
music1 
Str~ Mode: Simply adjust to 
desired speecn Great for mime or 
.theatre1 The christmas season or 
advertising I 
Dim Mode: Allows you to dim the 
lights to create moods, effects etc. 
Cat M22003 $69.50 



· KEY SWITCHES 
1-9 ' 10+ 

Cat $12500 ......... Norrnaliy$7.95 
1·9 ' 10+ 25+ 
S4.95ea $4.2Se• · $3.9Sea 

. NICADS! 

I Save• lol1une on upon.we ': · 
throw ew•y bldterlea with these 
qU11llty Nlc1d1 and Rechargerat 
Size Desc. HI 10+ 100+ 

I AA 450 mA.~. $2.sis $2.75 $2.so 
: ·C 1 .2 A.H. $9.95 SB.SO $8.95 

D .1 .2 A.H. . $9.95 $9.50 $8.95 

I 
I 
I 
I 
I 
I 
I 

~·j/1 
~,I 

1 OW HORN SPEAKERS I 
White durable plastic. 8 ohms 
Cat. C12010 Normally $11.95 

SPECIAL, ONL y $9.95 I 
.~ I 

ELECTRET MIC 
INSERTS 

With pins for easy board insertioh 
Cat C10170 · 1 i-9 10+ < 100+ 
$1 .20 $1.00 $0.90 

THIS MONTH ONLY! 

I 
I 

;1~~1 
I CAR ANTENNA BOOSTER I 

• ln-Tine instalaUon 
• 12V boosts 100% .1 Cat A12073 ..... : $7.95 I 

I I 
· 1 DB25 CONNECTOR . I 
. , SPECIALS! • I 

PHl8S4 DE9P AA Plug·$3:65 
' P10885 DE9S AA Skt $4.25 

I 
P10890 DA15PMale ...... $2.10 I 
F'10891 0A15S Female .. $2.25 
P10892 DA15CCover .. :. $1.25 
P10894 DA15P AA Plug $4.25 

I P10895 DA15S A A Skt $5.00 I 
. P10900 DB25PMale . $1.00 

P10901 DB25S Female $1 .20 I P10902 DB25C Cover $1!125 
0904 DB25P A A Plug $4.50 

5 DB25S A A Skt $5.95 -

RELAY AND BASE 
Can carry 1 OA at 28V DC or SA at 
240V AC. Supplies with Chassis 

·Mounting Socke1 with screw 
terminals. Great tor school projects 
and demonstrations. switching DC 
power supplies,·central circuits and 
with contacts parallel up to 20A can 
be switched. 

·cat. S14074 NOrm•lly$8.95 
SPECIAL $6.95 

PUSHBUTTON 
1 ·: DIALLERS . 

Tired at old fashion dialling Bnd 
re--dialling engaged numbers? 
These convenient push button 
diallers include last number redial 
(up to 16 digits) and instructiOns for 
an easy changeover. 
cat. A12030 ...... NOrmolly $19.95 

SPECIAL, ONLY $14.95 
·: (Note: Not Telecom approved) 

MINIATURE HOBBY VICE 
•Lever operated suctton grip base 

1 for instant mounting and portability 
• Mounts on smooth non-porous 

surtaces. 
• Ideal for holding components, and 
. other small/light objects 

/Cat.T12458 ... only$5.45 

•• 10AMPRELAY 
S.P.D.T.12VCoil.240V ... (S14114) 
>1-9 10+ 100+ 
$4.95 $3.95 $3.75 

HIGH INTENSITY 
RED LED BAR GRAPH 

Dimensions: 
Overall: 63mm across, 5mm high 
LEDs: 10x5mmx 1mm 
CatNo 1-9 10+ 
Z10180 $2.95 $2.75 

..

.. ~···· 

• NEW COLOUR KNOBS! 
Standard metric fluted shaft with 

. black dot marker and available in six 
different colours! 
Dimensions: 17·2mmhigh 

12·8mm top diameter, 
17mm bottom diameter. 

Cat.No. Colour , 1-9 , 10+ 
H10070 Black ....... $0.75 S0.65 
H10071 Blue ......... $0.75 $0.65 
H10072 Green ...... $0.75 $0.65 
H10073 Grey ......... $0.75 $0.65 
H10074 Red .......... $0.75 $0.65 
H10075 Yellow ...... $0.75 $0.65 

~ ... · ......, 
UV EPROM ERASER 
Erase your EPROMs quK:kly and 
safely. This unit is the cost effective 
solution to your problems. It will 
erase up to 9 x 24 pin devices in 

o=~=!~·i~~40minutes 
Features include: 
'• Chip drawer has conductive foam 

pad 
• Mains powered 

• ~~~~~~ ~';!~~~s a~r~:Ros~~~~Y 
erased 

• Engineered to prevent UV 
exposure 

. 9 Dimensions 21 '1 x 80 x '68mtn 
WITHOUT TIMER 

; Cat. X14950 ........... NOrmally$97 
Special, $79 

WITH BUILT-IN TIMER 
Cat. X14955 ......................... $139 

Special, $99 

~ wa 
BRAND NEW FANS 
Quality, new fans for use in power 
amps, computers, hotspot cooling etc 

,:;~:~~~c~~t1~:~~y i~~~ss 
115V 45,s" Cat. T12463 $14.95 
240V 31,i," car T12465 $14.95 

· 115V 31,i," Cat. T12467 $14.95 
10+ fans(mlxed)only$10flllt:h! 

.f!=AN GUARDS TO SUIT 
. 4%"' Cal T1247f $3.95 
, 31,i," cat. : T12475 $3.95 

iELEPHONE 
EXTENSION BELL 

• 1.0 metre fenQth extension cord 
• Features US type plug 
•Use with US/Australian 

adaptor 
Y16043 ................ $25.95 

I 
1121• HIGH INTENSITY 
RED LED DISPLAYS 

(Available In Common Cathode 
and Common Anode) 

Dimensions: : , , , , 
Overall: 12. 7mm across. 1 !}mm high 

. Display: 12'.7mm(H) x 7.3mm(W) , 
Segment Width: 1.2mm 
Brightness: 3400 ucd. JF ""1 Om A 
COMMON CATHODE: 
Pin 1 Segment E Pin 6 Segment B 
Pin 2 Segment 0 Pin 7 Segment A 
Pin3CC . Pin 8CC 
Pin4SegiTlentC Pin 9SegmentF 
Pin5Segment0p Pin 10SegmentG 
Cat.No. 1-9 10+ 100+ 
Z10190 $1.95 $1.75 $1.50 

COMMON ANOl>E: 
Pin 1 Segment E Pin 6 Segment B 
,Pin 2 Segment D Pin 7 Segment A 
Pin3CA Pin 8CA 
Pin 4 Segment C Pin 9 Segment F 
Pin5SegmentDpPin 10SegmentG 
Cat.No. 1-9 10+ 100+ 
Z10191 $1.95 $1.75 $1.50 

STEP DOWN 
CONVERTER DC-DC 

· Built around a tiaavy duty heatsink 
this unit features the latest transistor 

~~~~~Po'~~~~~ ~fnf~hn:J~matt 
black with a unique mounting bracket 
makes it the best in its class. 

. SPECIFICATIONS: 
Input Voltage: 24V DC 
Output Voltage: 13·8V DC 
Primary Current: 4·2A {24V input 

4Aoutput) 
Output Current: 4 Amp continuous 

rated (5·5A max.) 
Size: 125(W) x 50(H) x 90(D)mm 
Weight: 450 grams , 
A16155 ................ $99.95 

. uiA STEP DOWN 
. CONVERTER DC-DC 

Built around a heavy duty heatsink 
this unit features the latest transistor 

~~~c8~Po1~~nS~~ :?n~~:~~matt 
black. 

SPECIFICATIONS: 
Input Voltage: 24V DC 
Output Voltage: 13·8V DC 
Primary Current: 11 A (24V input, 

10A output) 
Outpu1 Current: B Amp continuous 

rated (12A max.) , 
Size: 125(W) x SO(H) x 175(D)mm 
Weight: 900 grams ' 

RS23~ FAST CABLER 
· Makes AS232 intertace conligurating 
fast and simple. 3 slide switches 
enable line swapping functions, 

:s;t~;~~~ ~~~~~~u~o~~87s~ are 

SPECIFICATIONS: 
Connector: 0825 plug on 100mm 

cable and 0825 socket on 

1nJ1~;'.~~~\~1our L'ED;S for Ptns 
2(T0), 3(AD), 4(RTS), S(CTS). 
6(DSR). 20(DTR) . 

Switches: 3 Slide switches to swap 
leads. 

PoWer: Interface power. 
, : Enclosure: Black, high impact plastic 

Dimensions: 85 x 95 x 30mm 
X15710 .................. $145 

c ECONOMY ROTARY 
'SWITCHES 

Cit. No. , Description 
S13021 1 Pol 2· 12 pas. 

.. S13022 2 pol 2-6 pas. 
.$13033 4 pol 2·3 pas. 
513035 3 pol 2·4 pas. 

Price 
$1.95 
$1.95 
$1.95 

,$1.95 

A16160 ...... : .. $119.95 · 

PC BOARD HOLDER '. 
Better than an extra pair of hands! 
A must for all PCB work. 
Cat. T12444 ....... , ................. $9.95 

ECONOMY 
TRANSFORMEAs 

. . 1·9 1b+ 
2155 240V 6·15V 1A 
Cat.M12155 $9.95 $8.95 
2156 240V 6· 15V 2A 
Cat.M12156 S14.95 S13.95 •, 
284b 240V 9V CT 
Cat. M12840 $5.9$ $4.95 
2851 240V 12·6V CT 1 SOmA 
Cat.M12851 $5.95 $5.50 
12860 24ov 1 SV CT 250mA 
Cat. M12860 ·$5.95 $4.95 
6672 240V 15-3ov 1 A tapped 

.. cat.M1ss12 ·S14.95 · s13.95 

RECHARGEABLE12V 
GELL BATTERIES 
Leakproof and In 3 convenient 
sizes, these long service life 
batteries are ideal for bu~ular 
systems, emergency lightmg or as a 
computer backup power supply. 
Ideal for many power needs. 
Cat. S15029 12V 1.2 AH $17.50 
Cat. S15031 12V 2.6 AH $32.50 
Cat. S15033 12V 4.5 AH $39.50 

' PASSIVE INFRA-RED 
DETECTOR 

. 'FEATuRES: 
,• Walk test LED indicator 
• WaH/comerlcemng mount 
• Micro switch tamper proof 
'• protection 

. ,e 24 detection beams ln 3 different 
' ranges 

• N.C. silent S.P.S.T. dry relay 
contact output 

• Alarm auto reset approximately 
3 seconds after triggered 

•Superior RFI immunity protection 
•Extremely tow power consumption 
• Adjustable mounting bracket 
•Easy installation, easy adjustment 
•Dual element, low noise, high 

signal to noise ratio pyroelectric 
• Detection degree indicator 
• D.C. 8-16Vpoweroperating 
S15079 ................ $89.95 

TELEPHONE CURL CORD 
.•U.S. plug 1o U.S. plug 
• Replacement hand set cord 
•Length 4.5 metres 
Cal. Y15023 ..................... $7.95 

~ .~ 
DIODE SPECIALS 

We have mllllons Of diodes 
In Stocki 

1-90 + 100+ , 1000+ 
1N4148 Small signal Cat. 210135 
3e 2112e 2e 
lN4004 400V 1ACal.Z10107 
4¢ 3112e 

IJll!ll'!ml!l!P.!11. 

FEATURES ..... 
• Easy installation 
• Automatic on/off 
• Loud alarm signal 
•Autoreset 
.. • Low Price! 
SPECIFICATIONS: 
'Power: DC 12V battery , 
Current Consumption: 1 OmA at 

12VDC 
Dimensions: 139 x 165 x 136mm 

~~~~7.:y~~':'c'6~~=~~~x. 
Auto reset: 90 Seconds approx. 
515048 ............... $39.95 

o~ 
U.S. TO AUSTRALIAN 

TELEPHONE ADAPTOR 
•Australian plug to U.S. socket 
Y16008 ....... , .. .: ...... $8.95 

••• 
:r· · · :1~:e·" ... 
·. . ,.,._ . . . . . ' 
Roel Irving Electronics 
MELBOURNE: 48 A'Beckett St. 
Phone (03) 6636151 

NORTHCOTE: 425 High St. • 
Phone (03) 489 8866 
CLAYTON: 56 Renver Ad. 
Phone (03) 543 7877 
SOUTH AUSTRALIA: 
Electronic Discounters PIL, 
305 Morphett St, ADELAIDE 

~~~~:~~?i~!s2~~y1Ja~1n!ers1a!e due 10 
fre1ghtcostsJ 

MAIL ORDER: 
Local Orders: (03) 543 78n 
tnterstate.Orders: (008) 33 5757 
All Inquiries: (03) 543 7877 

CORRESPONDENCE: 
P.O. Box 620, CLAYTON 3168 
Telex: AA 151938 
Fax: (03) 543 2648 

•• MAIL ORDER HOTLINE 
008335757 
(TOLLFREEJ 

(STRICTLY ORDERS ONLY) 
LOcAL dRDERS 

&INQUIRIES 
f03J 543 7877 

POST AGE RATES: 
$1 $9.99 
$10 $24.99 
$25 $49.99 
$50 $99.99 
$100 $199 
$200 $499 
SSOO plus 

~~:i:~~~fg~s~~Y;. ~!~~ ~:.~~~t. 
bulky and fragile Items will be 
charged at different rates. 
All sales tax exempt orders and 
wholesale Inquiries to: 
RITRONICS WHOLESALE. 
56 Renver Rd, Clayton . 
Ph. (03) 543 2166 (3 lines) 
Errors and om1ss10ns excepted 
Prices and spec1f1cat1ons sub1ect to 
change 

:~~~:a~~s ~T;n~~~afi6~~~i;G~~~s 
Machines 'Apple 1s a registered trademark 
·oeno!es feg1s1ered tradmark~ of thrnr 
-respective owners 



NEWS DIGEST 

. Man 
·· i.fabnere 
···• .The · .. n . ·.. .. . ~!1:8·•· .. 
equipntfYllt-'.•\vOrf( .. 1;~{tJl ii.d" .. 
varited • . mountec:l" 
electrtinic ; • ~all<I.. 1aI•· 
th .it wRlriru1Utlly fQcus•<ID . 
·the ufactute df cellular • • 
·1>$e telephones/there are {Jlans. 
·to introduce•· other commWrica· 
. tions .and. electronic products in 
;the near filture. A . "cleaif 
room" in the ractoljr provides 
tonditic>ns .. suitable ·. for:. .··the 
mantlta.cture of spacecrlift. com- . 

.. ponents. ·· · 

.. "'··. 

;Nee;otiattonS · between Webster 
C0mputer COrpotation ~na 
Mentec .. Cdn'iputer . Systems· 
Limited have resulted in. Web· 
stet's app01i)tment as exclilsive 
·Australian distributor of Men" 
.tee's SBC (Sitlgle bOafd Cdm~ ·· 
putet.).i~odules. .·• • . . . 
· · M®t~, a private high tech· 
nology ¢ompany. wa.s . estal>
li$heti . in 197.8. As •II DEC• 
OEM S'ince )979, i.Me'ntec lias 
sPt::eialiseli Jn · lieveloping . its 
software:attd systems ·extJerfise 
• en• D!:C equipme1:1t, . In . •addi-• 
tfon to the rnanufa.Cmre of SBC 
ntodules, Industrial 00 Termi~ 
nation .~odules ·a:na · • Outsia- . 
. tions, .. Mentec · provides com~·•. 
plete ... soft.ware·· solutions ·for · 
. commercial·; and. industrial ap- . 
plications, c.A.D., finanCial 

··modelling and·· word. processing • 
and develops specific software 

. applications accotditlg to ctis· 
tomer foquirements. 
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to cycling Ca.used eventual loss 
of data. 

Ramtron's approach ·to this 
problem has been to use the fer
roelectric cells as shadow 
memory for transistor memory 
cells. The transistots isolate the 
ferroelectric mateial and thus 
extend the life of the cells . 

.Ramtron's rival Krysalis, also 
has plans to bring a device to the 
market in .the. near future. 
Krysalis; however, uses a differ
ent approach to Ramtron, writ
ing directly to the FRAM ca

. pacitor cell, whereas Ramtron is 
manufacturing its FRAM as a 
shadow memory. 

Closeup of a ceramic substrate patterned with high-temperature super
conducUng Wires made with a new IBM plasma spray technique. Such 
wires might be used to connect logic and memory chips In computers. 
The ability to make sure wiring patterns from high-temperature super
·ConducUng material Is an Important step toward adapUng the mater/al 

The Ramtron device is fabri
cated using a thin film PZT (lead 
zirconate titanate) .sandwiched 
between two metal electrodes to 
form a non-linear capacitor. 
This can be built above existing 
circuitry; allowing the device to 
be integrated · with standard·· 
CMOS circuitry. 

for possible future use In computers. . , 

With . production expected 
within 18 months, Ramtron is· FRAM Available Soon· 

The Queensland based com
pany Raintron· has announced 
that it has licenced Ramax in 
Melbourne to begin manufac
ture of its FRAM devices/. , 

Ferroelectric Read Only 
Memory (FRAM) is a nonvola
tile memory technology whieh 
stores information using the 
residual polarisation on a ferro
electric capacitor rather than 
storing a charge; as in conven
tional memory. 

The ferroelectric polarisation 
remains when power is switched 
off, making FRAM a direct 
competitor for EPROM and 
battery-backed RAM. 

FRAM was originally devised 
by a team at the University of 
Colorado. Ramtron bought the· 
licence and continued to invest 
in its development, in spite of in
dustry pessimism at the possibil
ities claim for it. 

However, in February, 'Ram
tron released details of its tech
nology at the International Solid 
State Circuits Conferencein San 
Francisco. .. 

A market report completed 
by US market researcher Data
quest in January predicts a mar
ket for FRAM in excess of $350 
million by 1992: Also in the race 

to release ·FRAM products' fo ·. optimistic ·about the prospects 
the market is a US company, for the technology. Dataquest's 
Krysalis: prediction for a $350 million 
· Ramax recently received a market for FRAM by 1992 is 

grarit of $6 million from the Vic~ . ?ase~ on .estimates that predict 
torian Government to puf c 1t tak1~g over more than half the 
FRAM into ptoduction locally · EEPR~M market when in full 
and expects to be marketing de- product10n. . . . . . 
vices within 12 to 18 months. Should ferroelectncs prove v1-

. At the •heart of FRAM is a a Ole in main memory applica
ferroelectric capacitor, which .tions, the market could exceed 

··stores logic states. The dielectric this prediction. A report from 
of th~ capacitor is a polar ma- .the US Naval Surface Weapons· 

. terial, which retains permanent Centre forecasts FRAM as tak
polarisaticin in the absence of an ing over several sectors of the 
applied electric field. This po- semiconductor memory market. 
larisation is caused by asymme- 1n fact, the military is extremely 
try within the crystal cellular .interested in the technology. 
structure. ·FRAM also has inherent 

Although the term ferroelec- radiation hardness, giving ·it 
ttic is used to describe the tech- :strong military potential. 
nology, there is no iron in- · Retention of data has been 
volved. There is little in com- observed at temperatures from 
mon with ferromagnetics except ·below - l00°C to over + 300°C . 
a si.milarity in hysteresis charac- In addition, the dielectric qual
teristics. ities of PZT give FRAM an in-
~ Materials which exhibit . the herent radiation hardness. . 
retention , of polarisation hive . Another interested industry is 
been known of for some time the automative sector. Current
and were in the past considered ly, the extreme ambient tern-

. as . possible replacements for perature inside motor cars de
magnetic core· memory. How- grades the performance of the 
ever; the technology has not electronics considerably. 
beell' commecialised before due FRAM could charge that. 
.to fatigue of the dielectric due 



MODEMS 

. MEOAMODEMS}2/123. . . 
The Avtek Megamodems provide Australia's best value commu
nications products: with a range of fully dutotnatic, dUtodialling 
modems. Megdmodems ore suitable for data transfer from 
personal computers, terminals, mainframes dnd mini Host com
puters and for all videotex services such as Viatel. The use of the 
latest technology has enabled us to make the Megdmodem 

. more compact and reliable than any other modem. Price is very · 
., . competitive and reflects efficiencies incorporated in the design. 
· .. The Megamodems are locally designed and built. Service, 
· support and specialist R&D for the Megamodem rcihge is all 

based in Austra1id. Available either as a standalone RS232 model 
or as a plug In l /2 card for IBM PCs and compatibles: the 
Megamodem range of modems dre Telecom authorised. ' 

·Automatic Dial, Answer, and Disconnect: Ttie Mega"' · 
modems will automatically answer an incoming call and . · ..... 

. connect the computer to the line. When originating a call it will 
. then dial out the required number and auto-connect to the ..... . 
·. computer at'the other end .. It will then "hang-up" at the end Of a 
communications session. Both pulse ar'ld tone dialling are 
supported. The modem is· compatible With new Telecom 
exchanges and modern PABXs and cah handle high speed tdne 
dialling. 

Fully Hayes AT Smartmodem Compatlb1e ~The Mega-· 
modems are industry standard "HAYES SMARTMODEM "compat
ible which means they can take advantage of all the cornmuni-

. · ca~ons facilities of packag~s such as Crosstalk, Opeh Access,' 
Symphony and Multlcom. All communk:ations parameters such '· 
as baud rate, parity and number of stop bits are set up auto- · ·· · 
matically by the software and the Megamodem. Using appropri
ate software data can be sent and received while the Mega
modem is unattended. 

MAIL ORDER WELCOME 

VISA -~ 
LEADERS IN MODEM COMMUNICATIONS 

Don't buy imported • 
. uns~pported 

The A vtek advantage • 
Australian designed 

Australian manufactured 
Australian supported 

·Specifications· · 
Data Standards CCITTV21, Bell 103, CCITT V22 

. Bell 212. (123 model only.CCITT 
V23) 

Data Rates 300/300, 1200/1200 
(123 model only 1200/75, 75/ 
1200) 

· BUY DIRECT FROM THE MANUFACTURER 

hctax 

~~YTEK 
PO lox 651 lane Cove 2066 
Telephone (02) 427 2177 
Facslmlle (02) 428 2995 

READER iNFO No. 3 
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is likely to 'fade away, the prac
tice of electronic sampling is 
more insidious. Electronic syn
thesizers incorporate solid-state 
.memory. To sample sound, the 
analogue signal from a micro
phone or tape recorder is con

' verted into· digital code, simifar 
to that used on compact disc. 

i This code is stored in the syn-

, . TJ r/Jtl I thesizer's memory, where it · 
. Oemrn•ao 1J n1t11 rf' serves as a digital snapshot or 
OaJ plilo 1-uu~ I',· the tonal quality of the original 
LaWyers toUnd the world are 
set to make enormous fees 
froth musicians' who are ex
ploiting new technology. 

This technology referred to 
lets musicians take . electrical 
"samples" of each other's work 
and use them to build new 
musical performances. Some
times the new music is then 
sampled by another musician to 
create something different 
again, often without perinis
sion. Despite many legal 
threats, there. are still no legal 
precedents concerning this new 
kind of plagiarism. 

There are two qtiite different 
kinds of sampling. A DJ can 
create a performance ·by mixing 
together short segments of 
commercially . available 
recordings,m sometimes· talking 
over the top. Alternatively, 
mus1c1ans can use digital 
recording equipinent ·to capture 
brief snatches of an instrumen
tal sound. 

.The record companies how
ever, are much inore concerned 
with' mix sampling as 'are the 
various musicians' unions. 
. Despite this concern how

ever, mix sampling is now a 
thriving trade: It grew out of 
the technique used by disc 

jockeys *hen they play records instrument. 
on radio 1 stations and in night Only the code for a few 
dubs~ They have two gramo- riotes need be stored, because 
phone tUrntables, and wear if the code is read out at differ- · 
headphorles to cue the start of e11t speed, the pitch of the 
one record while the other is sound is changed .. This builds 
finishing.I ' DJs then started up a wllole music scale, con
using the Technics' SL 1200 trolled by an electronic key
gramoph6ne tutntable, which board. If one snapshot of a 
has a qrtartz-focked electronic trumpet is sampled, notes 
control· that can vary the speed played on the synthesizer key" 
of the motor by 16 per cent. board by a musician will 
This lets the CJ match both the emerge as notes played by the 
tempo aiid pitch of successive sampled trumpet. But then 
recdrds, ! to create a natural there is no evidence of where 
transition. the original sound came from .. 

Adventurous Dis found that · Although the solid-state 
although the SL . 1200 motor memory of a sampling synthe
'has high torque when running ,sizer can .store only around 20 
free, the !torque falls to zero as seconds of high-quality snap
soon as a DJ touches the turn- shots, it 'is easy t6 dump these 
table. The DJ tan then tum samples onto magnetic 'tape or 
the turrtfable by hand, slowly disc for oulk storage. Most en
or fast, tlackwards or forwards, ~gineers working in recording 
to create' odd "scratch" sound .studios have their own "sample 
effects. DJs then started 'build- reel" which is a tape library of 
ing up al musical performance, • ·favourite instrument sounds. 
from sn~tches of music mixed - They ask a · musician in the 
rapidly between. their two turn- studio to play fl few solo notes; 
tables, at different speeds and · supposedly to help set up the 
pitches. l : microphone levels before a 

The bands such as Beastie routine recording session. The 
Boys have been accused of solo sound is, however, .also re
Using snatches from , an old ,corded, sampled and stored for 
recording by Jimmy Caster. future use. 

While the mix sampling craze 
I 

centres at Excellence 
Australia is to open seven new 
"centres of excellence", bring
ing the total to fi~een. 

The new institutions are in
tended to focus new institutions 
on research with potential eco
nomic benefit. $3.6 million will 
be spent on · the ce.ntres this 
year; Among the recipients are 
Jack Pettigrew, who will head 
Queensland's first centre, for 

vision, tdtich and hearing. pdt
tigrew .hits been successful in 
exploiting • :basic research on 
animals ' 1 tb develop a new 
binaural hfaring aid. · 

Other centres are for human 
comrriunibation (Graeme Clark, 
Melbourne); protein and en- . 
zyme techlio1ogy (Richard Wet
terall arid Robert Scopes, La 
Trobe), electronic structure of 

! : 

.. materials (Ian McCarthy and 
Erich Weigold, Flinders), lasers 
(James ··.Piper, Macquarie), 
membrane and separation tech~ 
nology (Christopher Fell and 
Hans ·Coster, New South 
Wales); and industrial oontrol 
science (Graham Goodwin, 
Newcastle). 

<. 

I· 



COMPLETE 
STATISTICAL SYSTEM 

FORYOURPC! 
CSS (Complete Statistical System) is a high pettorinance, integrated statistical'data 
processing, dat,abase 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, Multidimensional Scaling . ......................... $950 

, ' ·p . 

Here are some reasons why'we believe that CSS'isthe most p<>werful, advanced, 
nd elegant statistical package on the market. 

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

GRAPHICS.' 
CSS: Large selection ol colour, hi-res, quality graphs, very flexible 'SPSS/pc+~ Limiled character based graphs, rigid interface between 
interface between numbers 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). • · " 

, ;. • . .USERINTERFACE . , .· . . . , . , . 
' CSS: fast hierarchical menus; the entire user interfate is optimised SPSS/pc+': Command language; some commands are several lines 

to limit the number of keystrokes necessary to perform an analysis; ·1ong (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 cari be edited) across batch files. 
consecutive analyses; batch processing is also supported. 

, . . . PROCESSING LISTS OF VAAIABlES . 
CSS: Supported by all procedures (where applicable, lists· of 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 Mesls, Crosstabulations, ANOVA, Regression, etc.) design, e.g., ir'I I-tests, Crosstabulations, ANOVA, Regression, etc.) 

SELECTION OF SUBSETS OF CASES FOR A~AL YSES 
SS: Yes (on' line selection of cases via "include if" or "exclude if" SPSS/pc+: Yes (via logical "select if" ~onditions •' . 

selection oonditions that remain in effectforthe entire CSS session or 
until cancelled; the selection conditions can be saved for repeated use) 

. . 
. · . , . . SCREEN DISPLAY OF OUTPUT . . 

CSS: AllCSSoutput is displayed via Scrollsheets. These are dynamic, SPSS/pc+: Output scrolls across the screen (a "MORE .. "prompt 
strollable, user controllable, multi-layered tables with cells expandable appears when the screen is full. 
into pop-up windows. All numbers and labels (or selected subsets) in 
Scrollsheets can be instantly oonverted into a variety of presentation 
quality graphs. The oontents of different Scrollsheets can be instantly 

· aggregated, combined, oompared, plotted, printed, or saved. 

. DISPLAY FORMATS FOR NUMBERS , . : 
CSS: ~lexible; ail displ~y lormats are dynamically adjusted t6 yield SPSS/pc+: fixed, regardless of value (e.g.,. if values are very smail: 
maximum display precision while preserving 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,..' . 
SS: Selective printing or saving of results (e.g., only specffiedlables SPSS/pc+: Only via dumping all screen output from an analysis to 

with results, or subsets of tables); all results can also be automatically , the printer or file; hi-res graphics are not available. 
print!td (or saved) in formatted reports; graphics can be printed on all 

" !otters, dot matrix, colour,:and laser printers. (including printers 
supporting Postscript) , , 

.. -. ACCESSTOINDUSTRYSTANDARDFlLEFORMATs . . 
·· CSS: Intelligent read/Write intei'laceto (unlimited size) Lotus, dBll, SPSS/pc+: No'(only ASCII; an optional file conversion package is 

Biii+, Dlf, SYLK, and a variety of formatted and unformatted available) 
SCll files; CSS imports not only data' values but also formats, labels, 
eaders, logical variables, missing data codes, etc. 

SUBMlmNG OUTPUT FROM ONE ANAL VSIS AS INPUT FOR ANOTHER 
SS: In addition to matrices (corr., oov., etc.) and scores that are SPSS/pc+: Only matrices (corr .. oov., etc.) and scores that are 
alculated for each case (e.g., residuals, factor soores), all other calculated for each c~se (e.g., residuals) 
umbers generated with CSS analyses can be oonverted into the 
SS data file format. 
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Stuart Corner examines Aussat's new satellite plans 
and Queenslands "intelligent electricity supply" in 
this month's Communication News 

Communication· N~ws 
Aiissat gears up 
tor Mobile L. Band 
Services 
If Aussat's second generation 
satellite plans come to fruition, 
Australia will . be one of the 
first .nations in the world to 
boast a domestic satellite based 
mobile communications system. 
Such a system will provide two 
way data links for paging, navi
gation and remote monitoring 
as well as voice telephony. Aus
sat has been conducting exten
sive market research into mo-· 
bile services for some time and 
estimates that it will have 
50,000 mobile terminals in use 
by the end of the next decade. 

Should Aussat;s predictions 
be cdrrect, there will be a huge 
market for Australian manufa
turers who will be well placed 
to compete for export markets. 

. Australia will be ahead of most 
other countries .in mobile com"· 
munications services; Alreaay 
well over 100 companies have 
expressea interest in tenaering 
to proviae , equipment to oper
ate mobile services. Aussat · 
plans to release draft specifica
tions for equipment later this 
year. These will be followea, in 

;· · about July next year, by a re
quest for tenders for hub facili
ties ana up to 1000 terminals in 
reaainess to start services in 
January 1992, shortly after the 
launch of the first of the sec
ona generation of satellites. 

During the course of this 
year, Aussat will attempt to 
seek out a guaranteea market 
ana establish strategic ana 
synergistic relationships with 
other organisations in . the 
provision of services. 

The proaucts ana services 
which .are likely to appear in
cluae Australia"wiae satellite 
paging services. The pagers will 
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communicate dfrectly with the 
satellite, and vehicle navigation 
systems usirlg an omnidrec
tional rooftop antenna the size 
of a ainner plate. These navi
gation systems .may be .linkea 
to onboard CD ROM systems 
storing digitisea maps so that 
the ... vehicle's position is con
stantly upaatea on a visual dis
play in true James Bona style. , 

These mobile services will 
operate in the L-Bana (1.5 to 
1.6 Gigahertz). Aussat's first 
generation of satellites aoes riot 
proviae these frequencies. So 
Aussat plans to use a Japanese 
satellite (ETS-V) to carry out 

· tests of L Bana services prior 
to the launch of the secona 
generation of satellites .. Uplinks 
from base stations to the satel
lite Will, however, use Ku Bana 
as do all earth stations for Aus
sat's present satellites. 

Areas of particular concern 
in technology aevelopments in-. 
elude the design of small anten
nas, fixea omniairectional, ana 
steerable systems, voice codecs 
(compression and aecompres
sion) units able to provide high 
quality . voice in digital band
widths as low as 4800 bits per 
secona. Aussat says this has al- · 
ready been achieved in 9500 
bits per secona. The public 
telephone network digitises a 
3.1 .kilohertz analogue band
wiath into .6.4 kilobits per sec
ona. 

Other products which will be 
requirea incluae aigital 
modems, ana radio frequency 
components; Low cost, .com
pactness ana rugged construc
tion will be important consider
ations for mobile equipment. 

Problems 
Aussat does not plan to com
plete with Telecom's Cellular 
mobile network, Mobilenet, 
but to complement it. Aussat's 

· 1 •.. ' ' .'. ·.·" • •'' 
Mobilesat :services wiil have rio-" 

I . , , : ·~-
.where near the capacity of Mo-
bilene't; lt will have at most ' 
1000 telephone channels ana 

. these will work poorly in built-. 
·up areasibecause of the shiela-
ing effect of tall builaings. Aus
sat does' .hope to offer tele
phone s~rvices to remote areas 
which Mobilenet will never 
reach. Xussat estimates termi
nals· will\ cost about $5000 with 
call charlges about 50 precent 
higher th1an today STD rates. 

One hurdle which · Aussat 
faces in ~he long term with its 
L"Bana plans is the shortage of 
spectrum allocation within the 
Bana aria the conflicting de
manas from other communica
tions s~tellite operators for 
.acces to I this scarce global re
source; i 

Other !, organisations are aF 
reaay !experimenting with 
L-Bana ~ervices. These focluae 
Inmarsatj , the international 
maritime! satellite cooperative, 
Telesat j 1 of Canada and 
USAMC, fo the US. lnmarsat 
estimates: that it will be able to 
proviae data terminals for as 
little as i$lJS2000 by the mid 
1990s. Tfiese will be' cheap 
enough ~o create a "robust 
market, i numbering tens of 
thousana~ of terminals worla
wide" according to director 
general Olaf Lundberg, speak
ing at Telecom '87 in Geneva 
last October. ,Lundberg contin
uea "no one believes that there 
is a sufficient amount of cur
ren.tly i allocatea , spectrum 
within the t-Bana to satisfy the 
demanas idf the maritime, avia
tion ana :limo mobile markets. 
"The international aviation 
community has claimea that it 
will neea all the currently allo
cated VBana capacity ana 
more within the next five to 
ten years. ' 

The Irlfornatiorial Telecom~ 

munications Union's (ITU), 
Worla, Aaministrative Raaio 
Conference (WARC), is re
sponsible tor irttertlatiortal 
agreements on frequencr allo
cations. It 'met in 'Geneva last 
September, but· dia not have 
the authority on that occasion 
to rule on L-Band allocations. 
Another W ARC is scheaulea 
for J992 to discuss these issues. 
In the meantime, Lunaberg ex
pressea the hope that the few 
countries which are able to 
offer domestic L-Bana service 
ao not let their partisan inter
ests overriae their obligations 
~as ITU signatories. "Those 
planning domestic mobile satel
lite systems will neea to exer
cise a consiaerble amount of 
co-operation in trying to re
solve the vexatious problem of 
how .. to share. the orbital arc 
ana the extremely limitea 
amount of L-Bana spectrum 
'now available for mobile satel
lite services," he said. 

Queensland tests 
herald the intelligent 
electricity supply 
Electricity, like STD telephone 
calls, airline tickets .and train 
trips cost less when there is less 
demand. .Substantial off-peak 
discounts are offerea on all 
these services. Unfortunately, 
in the case of electricity, the 
options for off-peak services 
are very limitea because off
peak electricity must have a 
separate meter in each house 
to measure consumption. The 
off-peak supply is usually 
switchea by signals transmittea 
over the power lines. 

Telecommunications tech· 
nology could change this .in a 
few years time. Australian 
householas may have a small 
box on the Wall of their kitch
en, which lets them deciae if 



ROD IRVING ELECTRONICS 
HA VE A HUGE RANGE OF 
DISCOUNT.PERIPHERALS . . 

SAMSUNG12" 
">. FLATSCREl;N. •··\ 

. COMPOSITE MONlfOR 

:i;,~:i~h~~hs~~~irast, non-Qlare. r 

't ~~~~sOIUtion, ·aa or'40 cha racier 
display 

• lilt/swivef b'ase 
~ Compatible with Apple• and IBM• 

colour composite signal 

SPECIFICATIONS.... ,., 
Picture tube: 12" diagonal 8nd 90° 
. deflection , 

Phosphor: Available in Green or 
.Amber . 
v~ Input olgnalr Composite Signal 

Polarity: Negative Sync 
Level: 0·5·2·0Vp-p 

tmpedance: 75ohm . 
Scanning frequency: 

, Horizontal: 15.734 KHz +~0·1% 
Vertical: 50-60Hz 

Video bandwidth: 20MHz 
Active display area: 

216(H) x 160(V)mm. 
Display character: 

1n:~.;=~:tx~~£0P~~no Jack:' 
Controls: 

Outside: Power Switch, Contrast 

f~~~~~:e~~W~d~~i~Jh~,~~ 
, HNlinearity. Focus. . ,. 

Power supply: 110/120V 60Hz, 
220/240V 50Hz 

Dimensions: · 
310(W) x 307(H) x 300(L)mm 

Welghlr 8· 1 Kg 
Shipping weightr 9·6 Kg 
Cat.No. Description Price 
X14510GREEN only$199 
X14512 AMBER only $199 

, NEC DISK DRIVES 

3112" DISK DRIVE 
9 1 'Mi'BYte unformatted, 

e l!4u0b~e~~~~~~ble de~Si~:, 
• Access Time 3m/sec , 
Cat. ................................. $255 

S1i4" SLIMLIN~ 
• Switchabte 1.6 MiByte to 1 M!Byte 

unformatted 
.1.2 M/Byte to 720K formatted 

•Double sided, double density, 
~AT compatible • 
Cat. C11906 . .............. $269 

a·· SLIMLINE 
• Ooubie s';ded, doubledehsity,'' 
• 1.6 M/Byte unformatted. 
Cat. C11908 ..... ,....... $785 

. $AMSUNG 12" .20MHz 
·, .,. :'COMPOSITE MONITOR 
;?•JiEATURlo!L. ·' • 

• High contrast. non-glare screeri 
~ ·• ~i~~,~~so~utio~. 80 or 40 character 

SPECIFICATIONS .. <. • 
Picture tube: 12" diagonal and 90° 

· · deflection , 
Phosphor: Available 'in Green (P39) 

,. orAmber' .1 

Video Input signal: Composite 
Stgnat , . , .. 
Polarity: Negative Sync 

·· Levelr 0·5V·2·0Vp·p 
Scanning frequency: 

Horlzontal: 15.734 KHz +-0·1% 
, Vertical: 60Hz 
Video bandwidth: 20MHz 
Active display area: 

216(H) x 160(V)mm 
Display character: 
. 80 characters x 25 rows " , 

Input terminal: RCA PhonoJack 
·Controls: , , .. ; 

Outside: PowerSWitch, Cohka.st. 

f~~~~~e~~w7d~~i~/\Yh~1d~ · 
:HN linearity, Focus. • 

Power supply: 110112ov 60Hz. 
2201240V 50Hz 

Dimensions: 
30B(W) x 307(H) x 297(l)mm 

Weight: 7 3 Kg 
Shipping welghtr 8·3 Kg 
Cat.No. . OesCription Price 
X14514 (GREEN) $169' 

.X14516 (AMBER) $169 
,10 OR MORE ONL V $159 .. 

20 M!BV'fE HARD DISK 
Tandon drive with controller card. 
IBM" compatible. Warranty. 
Cat.X2001 o ...... ONL V $595 

40.MtsVTE HARO DISK 
Seagate drive, iB'f-X• compaHtile. 

· 12 month warranty .. , . , 
' Cat. x20020 ........ ONLY $795 

8o MIBYfE HARD DISK 
Seagate drive, IBM• compatible. 
,12 month warranty. 

··cat. x20030 .... ONLY $2,695 

, ,, .. ;,~io'O' ... ~·"- .. •b;,;1J,,;,;l'$Yi/.ll · ·, ·: , 51/4"DISKSTORAGE 
, nl ~. , U ft.;:t . ·'' , .· , , . (DD100-Ll 

· · ·'Now you t:&n buy albsolUte top' quality dlsksth'rit ate •· .. · ~.lficlent ana practical ~rotect ybur 
' also the cheaj:lestln Australia! They even come with'; . ,· ~!!:u'::..~ng damaged or 10

•" 

a 5 year guarantl!&, which Indicates the quality of ... ·. • : ~~.;;.;,;;~~;;~khT~!J;~ 
these disks. So why pay 2·3 times the price for the • Lockable (2 ke~s supplied) 
/Same~uallty? . , . . . -· =~~~!~~;~~d~~i~~tic~ase. 
Packs of 10, DIS DID without poxes, or brand name.1ust c1 6020 ............... only $17.95' 
their white paper jacket,and index labels. (51/4" disks 
includes write protects): . . . 

, S'l4" DIS "NO BMND" DISKS 
FftOM S'0.80 EACM II 

10+tl1SKS , 100+DISKS l,OOci+DISKS 

$9·0098
. . $8·5098 

. . $8·0098 

(ALL PRICES PER 10 DISKS. TAX EXEMPT PRICES LESS $1) 

3'12" D/S DtD "NO BRAND'' DISKS!· . 
10+DISKS ,- 100+DISKS 1,000+biSKS 

$27 $26 $24 
(ALL PRICES PER 10 DISKS. TAX EXEMPT PRICES LESS $2) 

I\ 

. 'MrcRbOOt DfSKSI 
DESCRIPTi5N . 1-9fle>XES 

31/2"·2S/2D' $29.95 
51/4" 1 S/20 $12.95 
51/4" 2S/2D $13.95. 

(SEND $2 FOR SAMPLE DISK!) 

10+ BOXES 

$28.95 
·$11.95 
$12.95 

3112" DISK STORAGE 
(0080-L) 

•·"Holds Up fo BO x ~,}2.,\ diskettes 
. • Smoked plastic hinged lid 

• Lockable (2 keys supplied) 
•High impact plastic base 
• Contemporary design 
cat.C1603B ...... only $19.95 

, JUMBO . 
51/4" DiSK STOAAGE 

' ' (DD120-L) 
• If you have )ots of disks, you'll 

· :appreciate the extra capacity of this 
disk storage unit when it comes to 
locating a particular disk. 

:e18J~~e:~fj4 ~ dlsl< ca~3citY 
• Smoked plastic hinged lid 
• Lockable (2 keys supplied) 
• High impact plastic base _ _ 

c1so28 ............... only $22.95 

fiiiiiiiiii~, .. ·· 
PRINTER Al880NS 

, Quality paper et a low price! 2,000 
· sheets of 70 gsm bond paper. 
Cat. C21003 11 x91'2" .-$39.95 

. Cat. C21005 15 x 11" .... $67.95 
TOSUIT: 

cPao, sxao, oPati, ax1o0,Me100 
$:.9S jC22036) ! $7'.~s 

MX70 MX~ mo FX80 liiidoRxeo 
1·9 (C22031) lO+ 
. $8.95 ,. $7.95 

'. . 
MX100, FX100, RX100 

(C22002) "'1·9 
$19.95 

10+ 
$18.95 

1·9 
$19.95 

Uc80 
(C22003) 10+ 

$18.95 

.All prlt:es 10 disk boxes/ 
Description 1-9boxes 10+boxes. 

31/2" 1S/2D .......... $44.95 .$42.95 
31/2" 2S/20 ...... : ... $46.95 $43.95 
51/4" 1S/20 .......... $22.00 $21.00 
51/4" 2S/20 .......... $26;00 $24.00 
51/4" 2S/40 .......... $75.00 $70.00 
51/4" 2S(HD ...... ~ .. $42.~5 $41.00 

• ;:~-~=i:f;~3~r~:g::~ng 
• AH 25 pins wired straight through 
Cat. X15650 Male to Male 

DELUXE PRINTER STAND 
• ~estores order to your work area 

without occupying extra space. 
• Feeds and refolds paper under 

the printer automatically. 
• Adjustable paper deflectors 

ensure smooth flow of paper. 
•Made of moulded plastic 
• Suitable for most printers 

C21058 .(BO column) ..... ; $69.95 

I~' (1 
. PRINTER LEAD FOR IBM• 
• ~ults iBM* PO Xi and compaff~s 

• ~5cf~~;~~i~~u~6(~f;1ti~~er ,end) 

Cat.P19029 1.8 metres . $14.95 
Cat.Pf9030 3 metres .... $19.95 

' ...... ,. ·, 
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. Rod Irving Electronla 
MELBOURNEr 48 A'Beckett St. 
Phone (03) 663 6151 
NORTHCOTEr 425 High St. 
Phone (03) 489 8866 
CLAYTON:'56 Renver Ad.', 
Phone (03) 543 7877 
SOUTH AUSTRAUAr 
Electronic Discounters P/L, 
305 Morphett St, AOELAIDE 

' :S~~~i~!s2~!y1!a~mlerstate due to 
lretghtCOSIS) 

MAIL OROERr I ' 
Local Orders: (03) 543 7&n 

,. :'Interstate Orders: (008) 33 5757 
All Inquiries: (03) 543 7877 
CORRESPONOENCEr 
P.O. Box 620, CLAYTON 3168 
Tetex: AA 151938 
Faxo (03) 543 2648 

• MAIL ORDER HOnlNE 
. . 008335757 

' · •(TOLL FREEi 
jSTRICTLY ORDERS ONLY} 

LOCAL ORDERS 
&INQUIRIES 

. f031 543 7877 
POSTAGE RATESo 
$1 $9.99 .. 
StO $24.99 . 

'$25 $49.99 
$50 $99.99 
$100' $199 

:::pt!:99 .. 

~,The above postage rates are for 
baste postage only. Road Freight, 

=%=~·d9.x:~i:i;:~' be 
All Hlel tax exmpt orders and 
wholeHle lnqulrtes to: 
AtTRONICS WHOLESALE, 
56 Aenver Ad, Clayton . 

, Ph.(03)543 2166(3 llnes) 
Errors and omissions excepted 

"Prices and specifications subject to 
change 

~~~:,:a~S ~i;n!~;.:~~~:r:!~ 
· Mact11nes ·Apple 1s a regtslentd trademark 

•oenotes registered tradmarks of !heir 
respective owners 



Commi.mication News 
they -want to use high price 
power at peak times or cheap 
rate off-peak· ele'ctricity. ·For 
example; if· they decide .they 
want to use the electric cooker 
at peak times, they simply 
press a button on the box, and 
electricity charged at .. the . peak 
rate will be supplied to .the. 
cooker. 

These facilities could eventu
ally be provided by a new 
energy management system; 
developed by Alcatel STC and 
now undergoing trials with the 
South East Queensland Elec
tricity Board (SEQEB). 

The system uses · a small 
energy management terminal 
located in the consumers prem
ises connected via the hormal 
telephone line · to equipment. 
This central unit is then con
nected to SEQEB's computer 
system by dedicated line. The . 
. terminal does not interfere with 
use of the customer's telephone 
for normal calls. It provides 
continuous meter reading infor
mation to the central computer 
and can be controlled by the·· 

, central computer so that · appli- · 
ances supplied with electricity 
at off-peak rates can be discon
nected. 

For the etectricity geherating 
industry there are potentially 
huge savings '.to be made. 
Power stations require massive 
investment. Yet the pattern of 
demand, with large peaks at 
certain times of day, means 
that much of this generating ca
pacity stands idle for most of 
the time. If the demand for 
electricity could be spread 
more· evenly tbroughout .a 24 
hour period fewer generating 
stations would be required. 
The savings to consumers could 
also 1 .be substantial. · The 
SEQEB trial will offer electric
ity atonly one tenth the price 
of peak rate tariff. 

·For Telecom energy manage
ment offers the attraction of a 
new market accessible through 
its present customer access net-

. work, the 'local loop' which 
connects each subscriber to the 
telephone exchange. This net- . 
work represents by fat the larg
est portion of Telecom's capital 
assets. Any means of using it 
for additional revenue earning' 
services is therefore very at
tractive, especially as some of 
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Telecom's traditional revenue 
sources, such as the first phone 
monopoly' are threafened by 
deregulation. 

The . electricity management 
service, which Telecom has 
named Emtel, is likely to be a 
joint ·· 6peration With Alcatel 
.STC which has licenced the un~ 
derlying technology · designed 
for building surveillance, from 
the US. Details of how . Tele
com and STC would work to~ 
gether in a ·commercial partner
ship have not yet been fina
lised. 

Energy management is only 
one of a whole host of services 
which will be available on the 
telecommunications network in 
a few years time. Another ser
vice, Securitel, recently 
launched by Telecom, provides 
monitoring of fire and burglar 
alarms. 

. The STC technology . which 
underpins Emtel is the basis of 
Telecom's Securitel service. 
.There are now about 1500 
premises in ·Sydney and Mel
bourne being monitored by Se~ 
curitel for about 10 security 
companies, according to Gerry 
Johnston, Telecom's national 
product manager, alarm and te
lemetry services. He .said. the 
number of premises connected 
to the network was doubling 
every 12 months. The service 
presently operates only in Syd
ney and Melbourne, but will 
·soon be offered irt other 
centres probably first on the 
Gold Coast. 

Telecom has come in for 
criticism over Securitel for a 
number of reasons. Security 
companies previously used . 
leased lines to provide building 
monitoring services. Telecom 
has been progressively increas
ing the cost of these lines to 
move customers on the Securi
tel. Johnston said that the dedi
cated use of a line was an inef
·ficient use of a scarce resoutce, 
and Telecom saw no reason 
why lines should be leased for 
security surveillance .at less cost 
.than other services. · 
· .Telecom is also trying to get 
fire brigades around the co"un-· 
try, the largest users of leased 
premises monitoring, onto Se
curifel. They are resisting be
cause they claim that . its re
sponse time is not fast enough. 

There can be a . 30 seconds 
delay· . before an alarm is ·re
ceived· at the monitoring cen-
tre.· I ,, 

Telemetry services over the 
public phone network are also 
planned kas part of the Inte
grated Services .Digital Net-. 
work, ISDN, which Telecom 
will offet to large cusfomers in 
capital cities from the middle 
of next I year and to smaller 
business 1customers around mid 
.i990. i 

·. ISON fill eventually provide 
two digital links operating at 64 
kilobit/sec (B Channels) and 
one 16 ._ilobit/second channel 
(D Chartnel). Over the same 

. pair of wires which now carries 
only .a ~ingle voice channel. 
The B channels will be switch-· 
able but ithe D channel will op
erate as 1 .!!· continuously con
nected . 1signalling and .data 
channel. i The ccm is now 
working ion standards for te
lemetry iover . the D channel. 
These will. take· some years to 
develop fully and at the present 
time, acddrding fo Johnston, it 
is not possible to poll terminals 
through JSDN to provide con
starlt , as~utance that they are 
functioning normally, as .the 
Securitel ! and Emtel networks 
so. So it lwill be some years be· 
fore. the iISDN provides an al
ternative ito these networks. 

I 
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Local :area network 
telephone launched 

I, ' 
An Australian designed busi- · 
ness telephone system which 
represents a radical departure 
from other technologies went 
on show1 for the first time 'at a 
recent Communications '88 ex
hibition, 1 held at the new. Dar
ling Harbour Exhibition Centre 
in Sydney; 
· The Lanx (Local Area Net
work Exchange) unlike other 

·PABX i 1 private .•; 'atitcimatic 
branch exchanges) has no cen· 
tral control unit. Each tefo
phone ·!fas in"built processing 
power · artd is connected to 
·other telephones over a ring of 
two shielded twisted wire pairs 
carrying ;signals at 2.7 Mega
hertz. Individual telephones 
connect ;into 'the twisted pair 
ring with ' simple passive con-

nectors. · 
Voice is digitised at 64 kilob

jts · using the standard CCITT 
A-law encoding scheme. These 
64 kilobit voice signals are then 
multiplexed onto the cable 
using single stage ·time com
pression multiplexing tech
niques. Up to 16 conversations 
can be 'carried simultaneously 
giving the system a capacity of 
16 exchange Jines and 80 exten
sions. Voice and control signals 
ate carried . on both pairs of 
wires, but the two .pairs are 
necessary to ensure control and 
voice functions can operate to
gether. 

The Lanx is "i;the result of four · 
years development by Sydney 
based telephone manufacturer, 
Tytel Pty Ltd. It is the only 
Telephone P ABX system de
signed and manufactured by an 
Australian company. 

Tytel at present has only a Re
stricted Authority to supply 
from Telecom Australia. This 
means the company can sell 
and instal only a limited num
ber (If systems until Telecom is 
satisfied with the system. Tele
com controls the maintenance 
of all P ABX systems connected 
to the public telephone net
work. Tytel expects to have full 

.authority to supply by June. 
. The Lanx uses proprietary 

Tytel designed chips in each 
telephone. The various features 
of the telephones are embed
ded in EPROMs. At present, if 
,users want to make changes to 
the configuration ' of a tele-

. phone, such as whether it has 
STD and ISD access, they must 
contact Tytel which will repro
gram an EPROM ahd go and 
install it on the customer's tele
.phone. If any telephone fails, 
according to Tytel, the user can 
. simply .unplug it, and replace it 
·with a spare. A small plug in 
each phone identifies the ex
tension number. So when the 
user moves to another location 
iff the office, he or ,she can 

· keep the same telephone num
ber. 

According to product man
ager, Jefferson Lewis, the next 
stage will to allow the customer 
to reconfigure some features 
themselves from a VDU at
tached to the system: "We are 
currently negotiating with 
VDU suppliers." e 

;,. 
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SONICS . 
YEARBOOK 
THE ULTIMATE 
REFERENCE FOR THE 
MUSIC INDUSTRY 
. WHAT' IS 1T? ' . 

For seven years the Sonics Yearbook has been the most 
comprehensive and widely accepted reference book for the . 
music, sound and recording industries. In over 340 pages, :it 
;lists music-related equipment and its Australian distributors: 
sound, lighting, backline and studio equipment hire, repair · 
companies,. audio and music schools, recording and 
rehearsal studios, media, and a broad range of people and 
services (agencies, video·production companies, cassette . 
·duplication, etc). 

i ' 

!!!!!!!~--,---WHO USES.•IT'? -· ·. As a single C:omprehensive direct6ry, the Sonics Yearbook is indi.spensible fo everyone who needs music industry . 
information and contacts _.__ musical equipment retailers and distributors, musicians, managers, engineers and studio 

personnel, agencies, ·venues and clubs! promot.ers, record companies - .the list goes on! It is the information source: 

DON'T MISS DUY.! 
ORDER YOU'R COPY "NOW 

AVAILABLE JuNe 1988 0 N LY . $ 9. 95 (plus $2. 75 P&H) NZ$10.95 plus P&H: 

· If you're involved in the music industry you ~can'tafford hot to have one! . 
Simply fill out the forfo below and mail (with payment) or send riame, ~ddress, phone no., along 

with cheque, money order or credit card details, to: " 
SONICS, F'ederal Publishin~fCo., Freepost, No. 4, P~O. BO>f 227, Waterloo, NSW 2017 

. (No stamp required if posted In Australia) · • · · · . ' 

Yes! I'd like to order a 1988 SONICS YEARBOOK - the ultimate music indus'try reference. .. 
Please send me ............ ; ..... : ... ' .. copies 
at o $9.95 each plus $2.75 p&h 

o $A 10.95 each ·plus · 
Surface $3.00 p&h ''. 
Airmail $8:00 p&h 

0 l encf~se cheq'ue/riioney ~rder for .; ... ' •. ~ ...... ~ ... :'.~ ... 
(made out to Federal Publishing Co.) . 
D Please charge my 0 Visa; o Bankcard; .· · 
D Amex; D Mastercard. 
Card No: 

Card expiry date: ............ / .. : .. :: ... :: ! ... : ... :·:.:. 

Name: .:.'.: ..• ~ .. ;;.1 ••• :: ... :::.: ...... ;.; ••••••• ;; ............. .J;.·., .. , .. ~ .•. .'.:.;;;·· 

,!, Address:· ···:····"··· .............. : ......... : .... : .................... · ...... ·."·": 

,• ••••••••••• ~;. •• ~ ........ ~. ~ ••• ~ ••••••••••• i •••• ~i. ••• .,; •••••• ••11 • •••••••••••••••••••••••••••• 

· -' ' ... ::· ....... : .... ~ ............................. , ...... 'fl/code: .... '.:.:'. .......... : .... · 

Signature: ......................................................................... . 
(Unsigned orders cannot be accepted) 

'LIMITED OFFER 
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This months; Kilohertz Comment 
examines the state of radio 
in the far east 

I; 

I 

Kilohertz CommeDt 
Deutsche Welle Vanimo 3205 kHz; Radio 

E d · S · · Western -Highlands at Mount 
xpan S erv1ce Hagen 3375 •kHz; Radio East 

The present English language Sepik at Wewak 3335 kHz; ' 
section of Deutsche Welle, 'the Radio Morobe at Lae ·· 
Voice of Germany, .at Cologne, 3220 kHz~ Radio Western at 
is to be amalgamated into one Darn on 3305 kHz; Radio' 
section which will comprise the Enga at Wabag on 2410 kHz; 
Asia, Africa and North Amer- Radio Central at Port .Moresby ' 
ican services. : > ·3290 kHz; Radio Siinbu at 

Deutsche Welle is also look~ · Kundfawa on 3355 kHz; Radio 
ing at a South East Asia relay Madang ··at Madang on 
base following the uncertainty 3260 kHz and Radio Milne Bay 
in Sri Lanka ·with their new ,at Alotau on 3365 kHz. The . 
base not being operational. first transmitters will be in
They have overcome this diffi• .stalled around August ·at Lae, 
culty to some degree by hiring Darn and Vanimo. 
time on Radio Veritas Asia in 
Manila for broadcast to China, 
but the service is restricted as 
there is no l:ieam available into 
South East Asia. 

Papua New Guinea 
A report from Gordon Darling 
in Port Moresby indicates that 
eleven 10 kW NEC transmit
ters are being installed at re
gional stations of the Papua 
New · Guinea . Broadcasting 
Commission. These Japanese 
transmitters will replace the 
present 2 kW ullits at eleven of . 
the regional stations later this 
year. The transmitters are 
being supplied .as . part .of 
Japan's aid to Papua New' 
Guinea. 

The stations which will be in
creased in power rate: Radio· 
East New Britain at Rabaul on 
3385 kHz; Radio West Sepik, 
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Expansion to All 
India Radio 
Rapid expansion of All India 
Radio has been announced . 
with high powered transmitters 

.. being installed at new sites to 
serve the Asian area. 

The expansion ·plans of All 
India Radio are being phased 
over many years with four pro-

. posed shortwave facilities ac
cording to a "Media Network". 
report. Of the new sites only 
three are expected to be in 
operation before the end of the 
present five-year plan in 1990. 
The expansion plans include six 
500 kW transmitters at Banga
lore. Building of this transmit
ting station commenced in 1985 
and two of the transmitters are 
expected to· begin bperation by 
the end of this year. A 50 kW 
shortwave transmitter is· being 

i 

' l . . . 
installed at Gorakhpur while a 
further hvo 250 kW transmit
ters are: ' to be installed at 
Delhi, bht .both of these addi~ 
tionar tr~nsmitters are not ex
pected to operate until March, 
1989. Tli.e Bangalore facility is 
beamed jto South Asia and 
Australia.' 

It is j understood that the 
Voice of America is upgrading 
its Sri Umka transmitters with 
several 500 kW units and this is 
believed 1to .have prompted the 
Indian Government to expand 
the Bangalore facilities. When 
all six 500 kW transmitters are 
commissidned the Bangalore 
station will be the largest in 
India. I: , · 
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Kilohertz Comment 
ANTARCTICA: Radio Na
cional Sah Gabriel has been 
heard 1 on 15474 kHz at 
2300 UTC. This interesting sta-. 
tion Jodted on an Argentine 
base .in . Antarctica carries 
broadeasts · in Spanish and is 
heard urider favourable recep
tion conditions. 
INTERNATIONAL 
WATERS: Radio Caroline 
broadcasting from Jhe South 
East C6ast of England on 
6210 kHz i has been received 
around 0700 UTC. At this time 
there was !a short news bulletin 
and reception is spoilt some
what from side·band signals 
from HCll3 using 6205 kHz. 
ISRAEU I The introduction of · 

L ......... ~ .. ········· __ .. _ ... -· ............... --·· ·-·-~-,.. -·· 

summertime in Israel means 
that English broadcasts are 
heard one~hour earlier. The 
news at 0400 UTC in English is 
on 17620 kHz for reception in 
Australia, while a new cha:hnel 
13750 kHz is also providing fair 
reception. The next transmis
sion in English at 1000 UTC is 
on 15650 kHz for listeners in 
the Pacific. 
LEBANON: The Voice of 

. Lebanon uses .6550 kHz and 
has a 10 minute news bulletin 
at 1815 UTC. At 1825 UTC 
when the broadcast concludes, 
listeners are requested to tune 
in at 11.00am (0900 UTC) the 
next day for a further session 
in English. There has been ex
cellent reception of this station 
in recent weeks, despite the 
power being only 15 kW. 
NEW ZEALAND: Radio New 
Zealand is using a new fre
.quency for its transmission to 
the Pacific 1830-2105 UTC. 
The broadcast is -now ·· on 
12030 kHz replacing 1l780 kHz 
but early observations show 
that Radio Moscow World Ser
vice is using this frequency at 
1900 UTC. 

This item ~as contributed by 
Arthur .Cushen, 212 Earn 
Street, Invercargill, New Zea
land who ·would be pleased to 
supply additional information 
on medium and shortwave lis
tening. All times are quoted in 
UTC(GMT) which is 10 hours 

·behind Australian Eastern 
Standard Time. 
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,Paul. Budde reports on the 
international position of 
videotex services. 

,, ' ~ ·v·d·· . '·"1·· ... ... .N ·.. . ...... . . ' 1 eo ex• ews. I: 
.·NZ Government.· 
and Videotex . 
The New Zealand Government 
Computer Service is determined · 
to become a player ill videotex. 
In an ·unexpected flurry of ac
tivity .earlier this year the Gov
ernment . Computer Service 
shouldered all the·· videotex re
sponsibilities of .International 
Computers· Ltd. . 
, The New Zealand Computing 
SerV:ice is now positioning itst!lf 

· to offer a turnkey .service to its 
customers including design,;con
sulting and implementation. Inc 
dications are that the GCS will 
work in partnership or joint ven
ture agreements with Informa-

·.· .tion Providers: 
The Government COmputer 

Serviee now hosts .the entire 
T AARIS database for travel 
agents, previously hosted by 
ICL. GCS now looks after all 
elements of this databa~e except 
for' the information provision 
which is looked after by BPI: At 
the same time GCS has taken 
over the Development Finance 

·Corporation .videotex system, a 
comprehensive database of 
financial services including 
home, banking-style · transac
tional applications. 

Electronic Mail Link 
An important new link has been 
developed between Prestel and 
Telecom Gold, British· Tele~ 
c.om's :electronic mail system. 
The riew .X.29 based ·gateway is 
a step towards establishing full 
interconnection between . the 

Prestel page •style ··-"- 24 lines 
with· 40 characters to a line ..:._ 
and the last two or three lines bf 
the message can be carried for
ward to 'the top of the next page 
for easier reading. 

Customers will be able to dial 
the same number for all 
custoriter service enqumes, 
whether on Prestel or Gold. 

Charges for the Gold mailbox 
and Prestel services will be col
lated onto the same bill. 

UK Controls On ·" · 
Electronic Banking 
Recently the British ·Govern
ment ordered an inquiry into 
electronic banking. This is the 
frontrunner for new· regulations 
in this field. The British Na
tional Consumer Council stated 
in 1983 that the present legisla" 
tion covered the users bf credit 
·cards and ATM's insufficently. 

European Standard 
for Telebaf'lking 
Within lO years, Europe will 
have 80 million smart cards and 
400;000 A:TMS. In order to han
dle all this financial traffic, the 
European Commission wants to 
set guidelines to prevent incom
patibility. Also· oncJine (vidoe
tex) banking services 'wili be in- · 
duded in this European plan. 
Both national and private net
works will be effected by the 
new guidelines. 

US Videotel to Import 
30,000 Minitels 

two networks. . US Videotel (USV) will import 
The . link ,incorporates new 'up tb 30,000 MlB Minitel termi

software to provide a better dis- nals for a . Texas residential 
play of information sent froin a videotex services. Ser\iices will 
scrolling ASCII-type' system to a .include borne banking, teleshop
Prestel terminal. Tlie standard . ping, financial services, com-
80 column computer display of . munications and private busi

. information is reformatted in a ness network. 
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Southwestern Bell Telephone 

found a· tiack-door approach to 
the ventute by offering to han-

. die market research for USV, 
thus skirtlrtg restrictions on di-

• rect' telecommunication jnvolve
trient in 1 ihfottnation services. 

·Before thb toinmercial launch of 
'the ventute late this year, USV, 
a .subsidfaty of software de-· 
veloper Encode Internation, will 
run a three-month, 300-site trial 
in • Ho\lston this summer using 
Minitel . ~rminals. Customers 
will be equipped with MlB 
Minitels t at USV calls "Video
tels" to atcess the service. USV 
won't distlose the unit price of 
~he Minitels, which it is import- ·· 
mg from French maker Telic-Al
catel, but !experts believe the de
vices ma~ cost tinder $US200 
each.· " 

Teleshbpping · 
.Booming in the US 
Not videotex but Cable TV has 
proven to I be the key to success· 
in .telesh~pping. 'f eleshoppirig 
turnover Hi the US grew from 
$US20 millibh in 1985 ·to 
$US400 million in 1986: ".the 
.fargest service, Home Shopping 
Network J(HSN), booked for 
$US3 million a day fast Decem-
ber: , .· 

HSN is ~vailable to 10 million 
viewers in 26 states in the US. 
Recently, ftSN .got competition 
from a new company · called 
Cable Vo!Ume Network, in .. 
which · 18 ~d1ble operators and 
NuMedia joined forces. 

Pharambeutical 
Network" 
US data blise operatorGeiscon, 
has introduced .a' range of verti" 
cal pharmaceutical information 
services for hospitals, chemicals, 
~holesal~rs and .doctors. Drug 
mformatton, messaging s~rvices, 

phce list, trade· conditions and 
order facilities are also avail
ab1e. The annualsubscription is 
$US150 with a monthly. fee of 
$US100 for ~manufacturers, . 
$US75 for wholesalers and $US1 . · 
pet minute for the users: 

Murdoch Readies · 
On-line Hotel 
Directory . 
Murdoch Magazines will launch 
".Murdoch Travel Systems" 
(MTS), .an on-line and video 
hotel booking system fortravel 
agents .. MTS, the first interac
ti":e extension of the company's · 
pnnt publications, will merge 
the information resources of 
Murdoch's massive "Hotel 
Travel Index" directory with the 
. reservations : capabilities of 
Utell, · a European-based hotel 
bookings system .recently ac
quired by Murdoch's ,parent 
company. . . 
·• The Utell . relationship gives 
MTS the immediate ability 10 
book <rooms at '3300 hotels in 
business and vacation cities 
Worldwide. Travel agents, cor
porate travel offices arid other 
·professional users will access the 
.electronic informationfreserva· 
tion system through a special 
"Jaguar" workStation that Mur
doch is developidg; the·unit will 
include an on-line system', 
videodisc and CD-ROM players - · 
and a laser printer. Murdoch 
clmently has •no plans to offer 
the information/reservation sys
tem to home users. . 

us Institutions to 
Launch Telebanking 
Seven US financialinstittitions · 
thatare part df the MAC net~ 
Work automated· tell~r machine 
system; will introduce "MAC 
Home and Business Banking''. 



ASSEMBLY LANGUAGE 
PROGRAMMING MANUAL, 

FOR. BEGINNERS 

*' 140 pages· specifically written 
for starting out in machine code 
on the VZ pri~e: manual $,24.95. 

EXTENDED BASIC.V2.5 
. UTILITY PROGRAM 

* 25 ·exfra Basic commands 
* over 500 sold * see review Ell Nov. '85 

price: tape $18.00 
disk $25.00 

Send c~equ.e/money ord~r to: 
, S. OLNEY 
·P.O. BOX 135 

NORTH .RICHMOND 2754 
(Manual also at DSE stores.) 

·READER INFO No. 7 

VANDA IA 
Suite 8, .Midway Arcade 
145 Maroondah 'Highway 

Ringwood 3134 
(03) 870 6078 

Software and Hardware for 
controllers professionally . 

made to your speCification, 

. We Specialise in converting.·. 
fixed logic designs to 8039, 
8749 and 6805 single chip .·. 
microprocessor systems · 
with enhanced capabilities · 

at economical prices.· 

Enquire abbut our PC 
based 4800 and 6805 

series· cross-assembler$ 
that will assemble a 20K . 
source file in 10 seconds.'· 

READER INFO No. 5 

.KOOKABURRA: COMPUTERS 
. XT PERIPHEllALS PFllcE READER INFO. No. ,. • , . • . . . . PRICE READER INFO. No. 
Speed Card $450 233 Set 019 64K Rain Chips (120NS) CALL 261 
Copyboard $200 234 Setof9256KRamChips(120NS) CALL 262 
Serial Card fc:ltl<T $51 236 Eprom Chip 27256 $10 263 
150WXTPowerSupµly' $139 · 240 6087·2{8MHZ) $340 264 
Multi l/Oand Floppy Controller $165 238 8087·1 (1tlMHZ) $479' 265 
Multi 110 . ' $135 ·239 
XT Case . . • • $93 289 
·XTHardDlskCOntrOllerCard $185 249 
· Floppy Controller Card · . $62 • 247 
XT Motherboard 4.77MHz/10MHz OK $199 . 274 
XT Motherboard 4.77MHzl10MHz 

640K 

AT PERIPHERALS 
AT Floppy & Hard DiSk Ci:>ntroner 
AT.Baby Mother Board 640K 1 OM Hz 
2MB Memory Cards lor AT 
2MB Multi 110 for AT 
Serial Card for AT · 
ATBabyCase 
ATFollSizecase . . 
AT Baby 180W PoMW Supply 

.ATPowerSupply200W 

PERIPHERALS FOR kT & AT 
Printer Card ... 
.-360/1·2MB Floppy Controller 
EgaCard 
Mono Graphli: Printer card 
HGC and Printer Card 
Color Graphle Ad8p10r 
64 Key Keyboards !or XT or AT 
101 Key Keyboard for XT or .AT 
Gamel/OCa!d 
512K Ram Card OK Installed 
Clock Card 
Joystlek 
Witty Mouse 
Mierosolt Mouse compatible 
Modem Bit Blltzer 123E 
tmaglnetring LE Modem 

$319 
.-$940 

$399 
'$450 
$130 
$125 
$165 
$185 
$220 

$40 
$119 
$299 
$115 
$135 
$105 
$120 

.$150 
•• $36 

$69 
$55 
$49 
$99 

$120 
.$480 
$399 

253 

. 250 . 
254 . 
259 
260. 
237 
252 
272 
241 
·242 

235 
248 
244 
228 
229 
227 
245 
.246 
230 
231 
232 
226 
224 
213 
270 
271 

FLb~PY & HARD DISKS 
Nationi!l 36bK DlskOIWe 
.National 1.2MB Disk Drive • 
Chinon 3.5 inch Disk Drive , . · 
Seagate 20MEG HD with Controller 
Seagate 30MEG HD with Controller 
Tandon 21 MB Hardcard 

MONITORS ... 

;" 

$1119 
$249 

.$249 
$590 
$620 

.$800 

ADI DM-2214 Ega Col-Monitor $820 
ADIDM·1502ColourMonltor • $620 
Tatung 14" Dual Scan Monomonlfor . $249 
Tatung 12" Dual Scan Monomonitor $199 

.. PRINTERS • 

221 
220 
219 
222 
223 
225' 

200 
201 
203 

.. 205 

Ultra Laser Prlnter $3600 290 
Canon A-50.Pririter · · $530 291 
Citizen 120D Dotmatiix Printer $499 . 292 

, Cltoh Daisywheet Printer $450 293 
Citoh Color Thermal Printer $399 294 

.. . Callfor a comprehensWe list of all per/Phera/s. We also 
cany a wide range of consumables and computer systems 
including such name brands as Epson, Canon and 
lmaginerrlng. Orders subject to stock availability. 

IMAGINEERING ULTRA TURl'!O COMPUf!:R 
4. 7711 OMHZ DOS 3.3 & GW BASIC 
640K RAM . Parallel Port 
Serial Port · 10 Blank OlSks; • 
Joystick Port Tactile Keyboard 

•·.Clock Calendar One Floppy Drive 
30 Meg Hard Disk Two Utility Oisks 

One Year Warranty 
with 14" Monochrome Monitor 
·with EGA ColOlir Monitor 

-$2, 100 
$2,880 

• 

r,-----------
1 :~ KOOKABURRA .. 
I .. COMPUTERS 
I SEND ORDERS TO: 

J 8 Curlewis St, Bondi, NSW 2026 

I Ph: (02) 365 0706 · ' 
Telex: AA 178278, Fax: (02) 3650366 

1 Please tick payment method· . . 

J . MICardO BDJICardd • , '. ChequeD 

LI I I I I I 
J I . I I 

.. 

I I · 
I Signature ........... : ............................... : .............. .. 

'I Expirydafe·.: ...... : .. ; .......... i ............................... :: .. ' 

• .I Name ................................................................. . 

I Address .............................................................. . 

·1 .......................................................... ., ............... . 
J ......... : ........... : ........... : ......... P/Code ............. ;!..., .. 

I ·State ................................................ : .... : .......... ' .. . 

I Ph( . ) ........................................................ .. 

I ~f ~~~:~~~g~ ~his·~c;u·i>c;~ · w1iti ·:;r,·u·; c;;ci;;;·: · · · ·· · ·· ·" · 

I I Road Freight, bulky and fragile items will 
be charged at different rates. Non fragile 

I .items up to 3 kg $10 anywhere in Australia. 
I Orders can be quoted by Reader Info. J'llo. 

Alf prices include Safes Tax While Stocks Lsst. 



A"NEWERA 
... The Australian Atomic ,.Energy Commission· becahle ANSto, 
. acronym for the Australian Nuclear .Science and Technology 
Organisation, in 1987. Changing the name is one thing, but·· 

what else has, or will change? In times when the term 
&nuclear' is surrounded by controversy, ANSTO is ~ow looking 

.tor a new image and greater public acceptance. 

·w· ·. " : e~· the HIFAR .. react~r ·first 
went critical (able to sustain· a 

l controlled nut:lear reaC:tion) on 
Australia Day, 1958, it enjoyed relative 

'isolation in the little known Sydney suburb 
of Lucas Heights. But, the' urban sptawl 

·has now caught up with the site, and pub
Ii~ opinion, often based more on emo
tional issues rather than fact, .has ·set into 

'motion various .changes that will see .a 
.higher public profile and a changed em-
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phasis for ANSTO, previously called the 
Australian ·Atomic ·Energy Commission 
(AAEC). The name change came :into ef~ 
feet on 27th April 1987, along with a new 
board of directors;· new legislation and a 
change of direction. In 1982 the CSIRO 
set up a b'ranch of its energy rese'arch at 
the Lucas Heights site, resulting in a more 
diverse use of the area with the two re
search organisations retaining their au
tonomy but enjoying closer links. 

Popular Fear 
Public acceptance pf a ·nuclear facility 
within a· l.6km radius of a residential area 
has by no means arrived however; a fact l 
can vouch for as a resident of the area. It 
is often difficult to counter the emotive lit- . 
erature that concerned action groups cir
culate, as scientific arguments supporting 
the facility are usually discounted as 
biased or just plain untrue. Chernobyl cer
tainly didn't help, and the nuclear arms 
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ASSEMBLY LANGUAGE 
PROGRAMMING MANUAL· 

FOR BEGINNERS 

* 140 pages· specifically written 
for starting out in machine code 
on the VZ pri~e: manual $24.95. 

EXTENDED BASIC V2.5 
UTILITY PROGRAM 

* 25 exfra 8asid cC>mmands * over '500 so1d 
*see review ETI Nov.··,as 

price: tape $18.00 
disk $25:00 

Send cheque/money order to: 
.s. OLNEY·· 

'P.O. BOX 135 
NORTH .RICHMOND 2754 

(Manual also at DSE stores.) 
. ' 

READER INFO No; 7 .. 

VANDA IA 
Suite 8, .Midway Arcade 
145 Maroondah Highway 

Ringwood 3134 
(03) 870 6078 

Software and Hardware for 
controllers professionally 

made to your specification 

We specialise in ~onverting .. 
fixed logic designs to 8039, 
8749 and· 6805 single chip . 
microprocessor ·systems 
with 1enhanced capabilities 

.at economical prices ... 

Enquire about our PC 
.. · .. based 4800 and 6805 
series cross-assemblers' 
that will assemble a 20K 
source file in 10 seconds. 

READEF! INFO No. 5 

'KOOKABURRA COMPUTERS 
lfTPERIPHERALS · PAICE READER INFO. No. , ,, ' , 
Speed Card $450 233 Se'tdf964KRamChips(120NS) 

PRICE R~ADER INFO. ND. 
'CALL 261 

Copyboard .. $200 .. 234 Set Ol 9 258K Ram Chips (120NS) 
.$erialCardfcitXT $51 236 EpromChip27256 

.. CALL · 282 
:$10 ·.263 

150WXTPowerSupply $139 240 ·· 8087·2{8MHZ) 
.MultiliOandFtoppyConlroller $165 236 8087-1'{1tlMHZ) · 

•$340 264 
$479 ~5 

Multl liO $135 , 239 
XTCase · · .. •· . • $93 289 
XT Hard Disk Contrbtleri:::ard $185 249 

·Floppy Controller Card . .. " · . $82 247 
XTMotherboard4.77MHz/10MHzOK $199 ~274 
XT Motherboard 4.77MHz/1 OMHz 

MOK 

Af PERIPHERALS"' 
AT Floppy & Hard Disk Controhet 
Af.BabyMotller Board 640K 10MHz 
:!MB Memory Cards for AT 
2MB Multi 110 for AT 
Serial Card for AT 
ATBabyC8$6 
ATFullSizecase .. 
AT Baby 1aow J>owj!l'·supply 
AT J:>ower Supply 200W 

PERIPHERALS l'OR XT & AT 
Printer Card 
360/1-2MB Flopi)y COnfr6ller 
EgaCard,. . 
Mono Graphic Printer Card 
HGC and Printer Card 
Color Graphie Adaptor 
84 Kayl<ayboaros tor XTor AT 
101 Key1<eybOardtorXTorAT 
Game'110 Card 
5121< Ram Card OK installl!d 
Clock Card 
Joystick .. 
WittyMoustf 
Mierosoft MoWle compatible 
Modem Bit Blitzer 123E 
lmaginerring LE MOdam 

$499 253 

$319 ' r25o 
$940 254· I 

$399 259 
$450 260 
$130 237 
$125 252 
$165 272 
$185 241 
$220 1242 

'$<lo '235 
$119 248 
$299 244 
$115 228 

,$135 229 
$105 227 
$120 '245 
$150 246 
'$36 '230 
$89 231 
,$55 232 
$49 ,.226 
$99 : 224 

$120 '273 
,$480 270 
$399 271 

FLOPPY & HARO Dl~KS. 
Na!iomil 360K OiskOrive . $19s 

· "National 1.2MB Disk Orive $249 
" Chinon 3.5 inch Disk Drive . . . ..· .. "$249 
' Seagate 20MEG HD With Controller $590 

Seagate 30MEG HO with Controller $620 
Tandon 21MB Hardcard $800 

MONITORS , 
.. ADI DM-2214 Ega Col-Monitor ' · $820 

ADI DM-1502 Colour Monitor , $620 
'iatuJ\g 14" Dual Scan Mononiohitor $249 
Tatu11g 12" Dual Scan Monomonltor · •$199 

PRINTl:RS • · 
Ultra Laser Printer 
Canon A-50.Printer . . " 

. Citizen 1200 Dotmafrix Printer 
: Citoh Daisywheel Printer 
· .Citoh COior Thermal Printer' 

$3600 
" $530 

'$499 
$450 
$399 

221 
220 
219 
222 
223 
225" 

200 
201 
203 
205 

290 
291 
292 
293 
294 

Call for 8 comprehensive list of al/per;fmerals. We also 
carry a wide range of consumables and computer systems . 
including such name bratldS as Epson, Canon and , 
lmaginerring. Orders subject to stock availability. 

IMAGINEERING ULTRA TURSO COMPUTER 
4.77110MH:Z DOS 3.3 & GW BASIC 
640K RAM Parallel Port 
Serial Port 1 o Blank Disks 
Joystick Port . , Tactile Keyboard 
Clock Calendar ··One Floppy Drive 
30MegHardOisk ' , TINoUtilityDiskS 

• OneVearWaminty , . · 
with 14" Monochrome Monitor 
with EGA Colour Monitor 

$2,100 
$2,880 

r.·-- - .. - - ~·-.;.... .;.....-- _ ..:.._ 
I .g . KOOKABURRA .. 
I . . COMPUTERS · 
I SEND ORDERS TO: 

' I 8 Curlewis St, Bondi. NSW 2026 , 1 Ph: (02) 365 0706 · 
Telex: AA 178278, Fax: (02) 3650366 

I Pl~ase tick payment met~od· , , 

, j 'M1bardD - 1l/Card0 • ChequeO 

I ..I i I I I IT] : .. · 1.. I .··I 
.. ~ j.j I·. I•] l I···· 

f · 'Sigflaiure ........... : ............... :.'. ... : ............... :: ..... : ..... ·, 

·1 expirydafe .:.: .................. : .. :.• ............ : ........... ". ..... 1 

.f Name' ................... ,,., .. , ......... : ... , .. ,,, ............. ,,,, ... . 

: I Addrtfss ............................ : ................................ .. 

'' : '.':.·,;;·"":'.""""""·;·,·:;: .................. :~~,· . .,~::"·~;~~~~·:::'.:::::::::;::::;::.' 
., ·state: ........................................ ;: .. •.: .. :.· ............ L .. .. 

I Ph ( :; .. , .. : ..... : ......... ' ...... , ....... :: ...... ". ..... : ..... .. 

I ~?~;~~"::~~~~ ~t;i,;·;;~1;p·cir.·v.:ii·ii·y;i;i'0;1i0r'.: ........... . 
: ., 
I Road Frei~h( bulky· and iragile items will · 

I 
!'E! charged 'at' different rates. Non fragile 
,1tems up to 3 kg $10 anywhere in Australia ... 

I Orders can be ~uoted by Reader Info. No. 
Atiprices fnc1Uc1e SaleS Tax Whil'e Stocks Last. 



The initial offering will involve a 
.. ·joint marketing deal with Source 
: Telecomputing . Corp, making 
· The Source on-line information 

serviCe available ~o telebanking 
... customers at preferential rates .. 
:Philadelphia National Bank, 
'which. is a leading bank in th 
,MAC network, is co-ordinating 
'the telebanking project. Tele- . 
banking . software is .based on 
Manufacturers Hanover Trust 
;(MHT) Corporation's "Excel", 
which has been adapted for the 
MAC service. MHT has lice'f1sed 

.'the telebanking software to 
MAC. 

Reasonable Growth 
Apart from France, most public 
videotex services in . Europe 
have now concentrated on busi
ness users. 
Country Public 1986 1990 

System (x1000J (x1000) 
Belgium .Videotex 2 10 
Denmark Teledeta 2 30 
Finland Telset 2 10 
Frence l'eletel 1200 :tooo 
UK Pres tel 65 250 
West Bild• 50 150 
Germany Chlrmtext 
Italy Videtel 2 15 
N'lands Viditel 20 25 
Norway Teledata 1 10 
Sweden Datavision 7 30 
Switz Videotex 2 20 

US "PC Banking" 
Finds Bigger Market · 
Security Pacific National Bank · 
in the US has found unexpected 
interest in its videotex system 
"Business Banking" from com
panies that are larger than the 
target market for SecPac's newly 
launched small business tele
banking service. 
. Mid-size organisations (firms 

with annual sales above $US2$ 
million) seem to prefer the PC 
Package to SecPac's "Specifics" 
cash management product de
sign for them. PC Business 
banking's most attractive _fea
tures include the relatively low 
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price ($US50 per month, which 
includes , communication char
,ges) and the balance reporting 
feature, which is especially use
ful to some mid-sized compa• : 
nies. 

International 
Network' 
To combat new competition 
from private enterprises in the 
deregulation battles of ,the na
tional Telecommunications Au
thorities, -European PTI's 
(Telecoms) have combined· 
forces. They will soon launch an 
international network for data 
transmission, information re
trieval and value added services 
not unlike the Australian VASA 
service. 

The network will be fully · 
. transparent to the users .and all 
conversions and the standardisa
tion will be done in the network 
·itself. The system will be in 
operation by late 1988. 

Teletext through 
Aussat 
The Australian Teletext Net
work service is transmitted via 
satellite through the Australian 
Television Network, which 
means it is now available to most 
'television stations across Aus
tralia. As more and more sta
tions install the necessary equip
ment to receive the Aussat sig
nal, it is expected that many of 
them will also pick up the Tele
text signal for broadcast in their 
areas. 

OTC's Australian . 
Database Director 
Speaking at the launch of the 
Australian Database Directory, 
the Minister for Trade, John 
Dawkins, targetted the informa
tion industry as vital in reversing 
Australia's trade in services defi-

cit. . . , 
: The director, compiled and 

published by OTC, lists over 200 
Australian databases and will be . 
distributed overseas through · 
Ausfrade offices . 
· "Australia currently imports 

more information than it exports 
and OTC, by marketing this di
rectory overseas, has taken the . 
iniatitive to reverse the flow of 
information" said ; Dawkins. 
"Everytime an Australian data
base is accessed from overseas it 
creates export rev~mie. 

"30'; ·For Videotex 
Jn Theus 
Newspaper publishers, including 
the most die-hard ventures, are 
dropping almost all videotex 
projects .. Cowles Media and Lee 
Enterprises, two midwest media 
companies in the US, are ~he la
test to write "30" (newspaper 
parlance for "end end") to their 
exploration of on-line and public 
access videotex systems. They · 
join the New York Times Co, 
which terminated its New York 
Pulse service in the beginning of 
the year.' Chronicle Publishing 
completed its sale of Bay Area 
Teleguide to GTE of California. 

The latest withdrawals leave 
only a handful of newspaper-ori
ented companies actively in
volved · in videotex, eg, Dow 
Jones, Gannett and Tribute and 
Co (Chicago). All are multifa
ceted media conglomerates. 
Dow Jones and Gannett are em
phasising 'business oriented on
line services .while Tribune 
Media Services and Courier 
Communications . in Louisville 
are working on specialty kiosks. 
Several publishers, formerly ac
tive in home and kiosk projects 
(such _as Time Mirror, Knight- . 

Ridder, McClatchy and Courer) 
·are· now· concentrating -on elec
tronic publishing for delivery of 
business-oriented data. 

In aadition, Southam's Info
rriatt in Canada now produces 
full-text electronic editions of 
four Southern newspapers, fol
lowing its .steady retreat from 
videotex in 1986. · ·· ' 

Keyword search 
on Prestel 
The most importa~t· service 
development on the UK Prestel 
service is clearly Keyword. Ac~ 
cess informa"tion by a plain E'ng
lish word rather than a page 
number. Set up your own word 
'to define a particular page you 
want to access frequently. Rea
sonably advanced keyword 
search, with features like accept
ance of some mis-spellings ·and 
synonyms are included. 

Interactive Marketing 
Network for Tasmania 
Applied Video have developed 
and test marketed since October 
1985 an entertainment and 
promotional machine using in
teractive video disc .technology 
to attract parents and children 
(2-10 years) in shopping centres 
with: * Simulated rides -on go karts, 

jet boats,·etc. 
* Interactive cartoons, stories 

and rhym·es. 
* Interactive riddles and puz

zles. 
On all entertainments the 

computer driven video disc al
lows the child to interact, mak
, fog choices; moving graphics, 
etc, all in video images not com
puter generated images. 

In the Tasmanian Test Mar
ket the machines used a generic 
shape and entertainments. e 

... 
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. General 
· Semiconductor 
Industries, Inc. 

POWER TRANSIENT 
SUPPRESSOR 

5876 

Operating Line Voltage 250 VAC Max . 

PART 
NUMBER 
5878062 
5878162 

MAX. LINE 
CURRENT 

6 amps 
16 Amps 

. .AV1eets IEEE Std. 587-198o' Categories A and B 
General Semiconductor Industries, Inc. has developed a family of 
220 VAC powerline protectors specifically for the OEM user. These 
employ solid state TransZorb@ technology, which has proven to be 
the most effective method for protecting electronic equipment 
against over-voltage transients. . ·= Electronics 

.· · & ~e~icondoctor . . 
D1str1butors Pty. Ltd. 

17 Russell St., Esseridon 
· Vic. 3040 AUSTRALIA 

READER INFO Nd. 23 

THE TS3 ZOOM STERE03-D MICROSCOPE 
' 

True 3·Dimensional Viewing · 
. Developed by Visiort Engineering and carrying world patentidhe Dynascopic· optical system incor--
porated in this Zoom Stereo Microscope allows operators to view a true stereo image in total com
fort, thus, reducing inspection time and cost a_nd improving ()Perator acceptability. 

• The elimination of conventioi"laf binocular eyepiece systems allows freedom of head movement 
and greatly reduces eye strain and fatigue. , . , 

•The elimination of interpupilliary and dioptre adjustments 'reduces operator training time by giving 
a relaxed "sit down ·and view" capability . 

. • Elimination of the need to remove prescription spectacles when-viewing. 
• Unrivalled resolution, contrast and image brilliance in the field of projected image systems. 
• Modular design for greater versatility covering most applications .. 

Unique 360° viewing attachment for 1006i SMD in~pection at so available: 

The TS3 Zoom Stereo .Microscope complements a complete range C)f world 
patented unique inspection and measuring systems from Vision Engineering. 
Ask for details. · · 

SPEC'iFICATION 
The unique stereo microscope, the resuit 
of considerable optical research provides 
a projected spatial image in three 
dimensions. It is provided with a 6:5:1 
zoom capability which has an adjustable 
facility for measuring against internal .. 

.reference reticles, quick change reticle 
carrier, counter-balanced coarse and fine 
'focus system and built-in camera selector. 

;A fully comprehensive range of add-on 
accessories are available to cover most 
applications. 

I 
.. ·.· PENN ·CENTRAL··. ·. 

(AUSTRALIA) PTY. LTD. 
Head Office: 56-58 Sil~erwliter Road, Auburn. 'NSW 2144.' Australia. 
Phone: NSW (02) 6481661. VIC. (03) 763 8333. OLD. (07) 814 2121 

READER INFO No. 8 

Phone: 370 5522 
Fax: 370 5572 



COMING EVENTS 

APRIL 
Commercial Opportunities from 
Space Transport and Related 
Industries Conference will be 
held in Brisbane over April 26-
28. · Contact The· Secretariat 
·uniQuest Limited 'university 
of Queensland, St :Lucia, ·Old, 
Australia 4067. Phone (07) 377-
:2899. . 

5-12. For more inforniation 
contact Deutsche Messe- und 
Ausstellungs-AG, Abt. 312 
Messegelande, D 3000 Hann
over 82. Telex: 9-22-728 
A Checking ·.the Arms Race 
Conference - will be held at 
Newport, Sydney, May 13-15, 
1988. Enquiries (02) 267-9230. -

-· · ·' Microelectronics 88 will be held 
The Canon Electrathon wiil at Sydney. University over May 
take place in' the VFL :park, 16-18. All -telephone inquiries· 
Melbourne, on Sunday, May l .. should ring IREE Australia. 

MAY 

;Contact the Co~ordinator, : {02) 327-4822. 
AEVA, P.O.. Box 273, The first .Australian FORTH 
Mitcham Victoria 3132: Phone • Symposium will be held at the 
(03) 758-6871. . . _ _ New South Wales Uriiversity·of 
An International Conference on Technology over May 19-20. 
Environmental Radio-Activity Contact Jose Alfonso. 
in the' Mediterranean area. NSWUT, PO Box 123, Broad
Cotl.tact Mr Alejo Vidal-Quad- way, NSW 2007. Phone (02) 
ras Roca; Servicio de Las Radi- .2-0930. 
aciones, Universidad Auto- The _Australian Bicentennial In
noma De Barcelona, E-08193 ternational Congress in Me-
Bellaterra, Spain. · chanical Engineering (Mech 88)" 
An International Aerospace Ex- -will ·host -a Conference · on 
hibition is to be .held at the Space Engineering to be .held 
Hanover Air Show from May in Brisbane over May 8-13. 
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Contact the Institution of Engi-. 
neers, Australia, Conference 
Manager, Mech 88 Conference, 
11 National Circuit, Barton, 
ACT 2600. Telex: AA62758. 

JUNE - ·•-- . 
PC 88 The 11th Australian Per-
sonal Computer Show will be 
held at :the Royal EXhibition 
Building, Melbourne, over 
June 7-10. Contact Australian 
Exhibition ·Services, (03) 269-
4500. 

· International ·"Technology 
Exhbition will be held in Syd
ney over June 7-12. Contact 
Total concept Exhibitions, PO 
Box 1227, Crows Nest, NSW 
2065. 
Infotech Asia '88, The 3rd 
Asian -International Computer, 
communications and informa
tion systems show will be held 
6ver Jurle 8-11. Contact AES 

. Suite 33 Illoura Plaza, 424 St 
Kilda Rd, Melbourne, · Vic. 
3004, Phone (03) 267-4500. _ 
Sound Vision 99; the 3rd Aus- · · 
tralia'.ri. International Confer
ence of the SMPTE, will be 
held' over _forie 21~24, 1988. 
(02) 516-1066. 
Austr8lian Transputer.. and 
Occam User Group Conference 
and Exhibition will be held in· 
Melbourne over June 23 &24 . 
Phone . John Hulskamp, (03) 
660-2453/2090. 
The lnte'rnatiortal Audio Video 
Fair is scheduled to be held in 
Melbourne from •June 30 to 
July ·3 •. ;for more , information 
contact Peter Barnes (03) 211· 
3777/3026. . 
JULY . 
Ausgraph · 88 the Australasiitn 

·Computer Graphics Association 
. annual conference and exhibi- . 
tion will be held at the Hyatt 
on Collins St,. Melbourne ovet 
July 3~8. Contact ICMS, (03) 
387-9955. 
The 10th . Perth ·Electronics' 
Show Will .. be held at Clare
mont, Perth over July 13-17. 
Contact the Manager's Office, .. 
94 .Hat :Street,' Subiaco, WA 
2008. Phone (09) 382-3122. 
COMDEX Australia's national 
and . International Computer 
and Communications Exhibition 
and Conference' will be held in 
the Darling Harbour area of 
Sydney from 26-28 July. Poten-

tial visitors and exhibitors 
should ring (02) 959-5555. 
AUGUST 
The 3rd Regional Convention of 
the -Melbourne Audio Engineer
ing Convention will be held in 
Melbol,lrne Hilton over August . 
16-18. Contact the Chairman 
Brian Horman, PO Box 131, 
GP.O · South Melbourne 3205. 
Phone (03) 329-0162. 
SEPTEMBER 
The ANZAAS Centenary Con
gress will be held 6ver 2-6 Sep
tember 1988 at Sydney Univer• 
sity. Contact Mr B. O'Bourke, 
University of Sydney, · NSW · 
2006 (02) 692-4356. 
The Australian Computing Ex
hibition will be 'held at Darling 
Harbour on September 20-22. 
Contad Michael Fleur (02) 
264~1266. 

The Fifth Aust.•New Zealand 
Geomechanics Conference will 
be held at the Hilton Sydriey · 
over 22-24 August. Contact 193 
Rouse St., Port Melbourne, 
Vic. 3207. Phone (03) 646-
4044. 
OCTOBER 
ACCA 88. The Australia Com
puter Society's Annuat Confer• 
ence will be held over October 
1-3 at Darling Harbour in Syd· 
ney. Contact ACP Exhibitions 
Limited, 2/124 Castlereagh 
Street, Sydney, • NSW 2000. 
Phone (02) 264-1266. · 
9th International Conference on 
Computer· Communication will 
be held at the Hilton Hotel Tel . · 
Aviv from October 30~Novem
ber 3. For more information 
contact Dr J. Raviv, Secretari
at, ICCC'88, PO Box 50006, 
Tel. Aviv 61500, Israel. 
NOVEMBER 
The International Robot Show ' 
will be held from November 
7-10. Contact Australian Exhi
bition services, 242 St. Kilda 
Rd, Melbourne, Vic 3004, Tel. 
(03) 267-4500. . 
DECEMBER 
ACSLITE '88 The sixth annual 
oonference on tomputers in ' 

· learning and tertiary educatiori 
will be held in Canberra over. 
December 5-8'. Contract Mrs 
K. Fielden, Canberra CAE; 
(062) 52-2111. 

\ 
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'- "'" _,._ ,. ' MINIATURE FILM CAPACITORS 
• Polyester-Polycarbonate-Polypropylene 
• World leaders in miniaturisation 
• Outstanding electrical characteristics 
• Approved mains suppressors 
• Fully supported stock lines 

VITROHM 

RESISTORS 
• Wirewound incl. Precision and Lo 

Ohm 
• Metal and Carbon Film 
• Networks and Hybrids 
• taped Zero Ohm and Jumper Wires 

READER INFO No. 46 

•1 JLft'JtJUrr.r L% dynamics limited 

REED 
RELAYS~IC 
SOCKETS 
• Dual in line Relays 
• Mercury Wetted Relays 
• Machine Pin/Standard 

Sockets . 
• Approved Jack Phi gs 

and Sockets · 

READER INFO No. 47 

(wEco) 
. . . 

TERMINAL BLOCKS . 
• Printed Circuit Board Mounting 
• Plug and Socket Connectors 
• Screwless Terminal Strips 
• Tab Type Connectors . 

·READER INFO No. 48 
• Socket Terminal Strips 

·~·,,··. 

' 

l 

CONNECT.ORS 
:. European Leader OIN41B12 
• Extensive Range Heavy Duty Types· · 
• Miniature D Series . . . 
• Mass Termination -Flat Cable 

READER INFO No.: 4g 

'

·4'· .... ·. ~ . ·. Adilarn . . 
Electronics PtyLtd 

Jncorporated in VICTORIA 

• 

RECTIFIERS 
• Extensive Range Bridge Rectifiers 
• Silicon Rectifier Diodes 
• Fast Recovery Rectifiers 
• Schottky Barrier Rei:tifiers 
• Fully supported stock lines 

READER INFO No. 50 

'i· 

TRIACS AND SCR 
• Packages include T092, T039, T0202, T0220, 

RD101 · · 
• Advanced technology 

·· ... • ITrms to 40 amp V RM to BOO volt 
• Fully supported stock lines 

'' 
READER /Nf=O No. 51 

SPl!CIALIST 

"""""' ... 

LED LAMPS AND 
.DISPLAYS 

·.· : Round, Rectanguiari.amps 
• Single, Dual Displays 

.. «Clock, Multidigit Displays 

READER iNFO N8: .52' 

EMI FILTERS 
~ '· •·>· · · ··Over 200 Standard Types . . . 

, :-\8.,·.·.·.·.· .. t.•ft.·.· •. · ..• ;··; .··• s~~.d~~a~a~~~~ftli:ic~ylBM, 
• • Superior design features 

• Competitively priced 

READER INFO No: 53 

PA PST 
FANS AND BLOWERS 

. Metb-

• Ac Fans 115, 240 VAC ' . 
···UC Fans,·electronically commutated 
; • Proven reliability and long life 

• Very low noise types · 
• Also extensive range of motors 

READER iNt=O No. 54 
Suite 7, 145 Parker St, . , 
Templestowe 3106 Adel- KO. Fisher (08) 277 3288 
POB0152, Bulleen3105 Bris- F. Hoe & Sons • (07) 2774311 
Tel(03l 8462511 , · C3nb-, Electronic , 
Tl115i369 Components 1062) 804654 
Suit 1, Ramsgate Plaia ~ . Perth - Atkins Carlyle 09) 321 0101 
J91 Ramsgate Rd, San So~ci 2219 Pros;iec .. 09) 3625011 
Ph (02) 529-2277. Fax (02) 529·5893 



Wide Field 'Planetary 
Camera 
(WFPC) 

High-Speed 
Photometer 

{HSP} 

High Resolution 
Spectrograph 

(HRS) 

Faint~Object 
Spectrograph 
. (FOS) 

·.The HST ls an immensely complex device designed to be remotely operated for most of Its working life. 
The software to control It requires more lines of code than any other non-mllltary operation In modern research. 

TO CREATION 
AND BACK 

. . . 

The Hubble Space Telescope will see back to the dawn of 
creation, but only when the shuttle is up and· running. 

KATHRYN M. DOOLAN 
··' . '' 

W
hen ever an astronomer, either 

professional or amateur, 
observes' the·stars, they face an.· 

age-old obstruction, the earth's atmos
phere, which acts as an effective barrier to 
an unimpeded view of the universe as a 
whole. As a result, astronomers have long 
wanted a vantage point above the atmos
phere. Today, it's tantilizingly close. 

And yet so far away. For the Hubble 
Space Telescope is another casualty of the 
Challenger tragedy. During 1987, when a 
rare .supernova occurred, the perfect 
means to view it was sitting in a Califorc; 
nian warehouse at the cost of a million 
dollars a month doing n'othing but waiting 
for the return of .shuttle flights. If the 
shuttle program resumes -0n schedule in 
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August 1988, the HST should be deployed 
in either late 1989 or early 1990, some five 
years later than intended. . 

The idea of having a large telescope in 
.. earth orbit is not a new one. Sixty years 
ago, German rocket pioneer 'Hermann 
Oberth advocated having a telescope in 
orbit to help solve some of astronomy's 
,greatest mysteries. After World War 2 a . 
.Princeton university astronomer, Lymari 
Spitzer, advanced the idea of having a 
large space telescope with an aperture of 
120 inches in a continuous earth orbit 300 
miles above the surface. Spitzer envi
sioned that the telescope would be larger 
·than ones here on earth and '.capable of 
sending data back 24 hours a day to _both 
amateur _and professional astronomers for 

their own research. 
With the large budgets of NASA during· 

the sixties, the Large Space Telescope as : 
it was then known, was discussed fre
quently by lhe American scientific com- . 
munity. Nothing came of these discussions 
until 1969, when the Space Science Board · 
of The National Academy of Sciences 
called for a 120-inch orbiting telescope. 

Due to . unprecedented lobbying by the 
astronomical community Congressional ap
proval was granted in 1977 with .some re
strictions. The aperture was reduced to 94 
inches . and it was to be known as the 
Space telescope. :It was the first time that 
the astronomical community had actively 
lobbied congress, and with the major sue- . 
cess of the Space Telescope under their' 



J 

belts, active lobbying· was commenced for The Optical Telescope Assembly is the 
the Galileo probe to Jupiter and a US most important part of the HST because it· 
mission to Halley's Comet. provides the means to view .the universe. 
Mr Hubble The OT A mounts a 94 inch reflecting tele-
The Hubble Space Telescope is named scope. The telescope itself has a Ritchey-
after Edwin P. Hubble, a noted Anforicart Chretien folded -Optical system .with a sec-
astronomer who discovered the galactic ondary _mirror on the inside of the prime 
red shift and was an advocate of the "Big focus. Light 'enters the front end of the 
Bang" theoty of universal creation. The HST, and is· then projected from the pti-
Hubble Space Telescope is unique in the mary mirror to the secondary mirror and 
fact that . it· is a "Shuttle shaped" craft then is directed to a focal plane 'where 
which can only be launched by the Space the apertures of the scientific instruments 
Shuttle because of its size and configura- are located. The images are then transmit-
tion. . . . . ted to the ground by the sophisticated te-

The HST is 43 feet long and 14.1 feet lemetry systems that NASA has made 
across, with· a w~ght of 25,500 pounds. available. 
The HST will orbit 375 miles above the The Scientific Instruments· are five dif-
earth with' an orbital inclinati~n •of 28.8 ferent experiments which have. various 
degrees. The HST has no thrusters ·of any functions. The Faint Object Spectograph 
sort, so the Space Shuttle will _be sent up · . will measure wavelengths coming from 
on a periodical basis to service 'it and if . faint sources to determine their constitu-
necessary boost it into a higher orbit. tions; physical characteristics· and oynam-

. With a lifetime of 10 to 15 years the HST ics. The· ,Faint Object Camera will be 
'was built at a cost of 1.75 billion dollars in using the foll tesolution performance of 
1985 figures, making it almost as expen~ "the ffST 'fo photograph stars and other 
siv:e as a new Space Shuttle orbiter. celestial objects that are so faint that .it 

The roles of the HST will be many and will.. require .cumulative· exposures from 
varied. Astronomers all over the world are several orbits ,to produce an image that 
looking forward to the HST answering · can be studied iri depth. The High Speed 
some of astronomy's more basic questions .Photometer ·will be used to obtain precise 
such as the founding of the universe and measuremerits of coristant or time variable 
life in other galaxies. The HST will be intensities thaf ·will stretch over broad 
able to look into space to see objects wave lengths Jo interpret ultra violet ac-
some 14 billion light years from earth, and tivity. The Wide Field Planetary Camera 
so enable astronomers to see how galaxies will be used for either of two different 
are formed, and perhaps provide the an- areas of study. The "Wide field" capabil-
swers to why we are in this particular ity will permit the· examination of large 
place in the Universe. The HST will give .areas of space· allowing··accurate measure-
man superb views of neighbouring planets ments of stars, galaxies and quasars. The 
and the resolution will be amazing, on the "Planetary" capability will be used for de-
ground astronomers will be able to see tailed studies ·Of planets within the Solar 
Jupiter with as much clarity as the Voya- System with a special emphasis on the at-
ger spacecraft provided. 

It is expected that the first serious stud
ies of the planet Pluto will be done With 
the HST. Until now Pluto has only ap
peared as a small dot on the largest of 
Earth bound telescopes. Other objects 
that will be intensively studied by the HST 
will include pulsars, quasars black holes 
and comets. It is hoped that the HST will 
be able to follow Halley's Comet on it's 
next 76 year journey to the Sun. 
Major Systems 
The HST comprises three major systems: 
the Support Systems Module, the Optical 
Telescope Assembly and the five 'modular 
Scientific lnstrumehts. 

' mospheric compositions of the .· larger 
planets'(Jupiter, Saturn and Uranus). The 
High Resolution Spectograph will be able 
to obtain the composition of ultraviolet re
gions of different stars with heavy gas 
,clouds (nebulas). This will then help scien
tists find put what sort of materials make 
up these mysterious clouds: . 
'rData tran~mitted .back to Earth by the 
HST will be transmitted to NASA's 
Spaceflight Tracking And Data Network 
.which .includes the Tracking and Data 
Relay Satellite. (TDRS), several ground 
receiving stations and the NASA Com
munication Network. This network will 
then provide· the communication links be
tween the HST and ground based systems. 
Computers will be used to convert the 
data in to a usable format which will then 
be relayed to the Space Telescope Insti- . 
tute at John Hopkins University in Mary
land . 

Overall ·management for .the 'HST ·is 
given by NASA's Office of Space Science 
located in Washington DC. The Marshall 
Space Centre in Alabama is · responsible 
for the day to day management of .HST, 
as well as the construction and intergia
tion of the telescope and spacecraft sys
tems. Minor management roles are shared 
by the Johnson Space Centre in Houston 
and the Goddard Space Flight Centre in 
Greenbelt Maryland. 

It is a shame to think that when Super
nova 1987A made it's· appearance the 
foremost telescope in the world was sitting 
in a clean room in California awaiting 
NASA's attention. Once the Shuttle is 
flying and keeps flying, the deployment of 
the Hubble Space Telescope will be one of 
the few positive features in a military 
dominated civilian space program. e 

The Support Systems Module contains 
the essential instruments to keep th'e tele~ 
scope operational. It ineludes the pointing 
and stabilization control, thermal controlS, 
data management equipment an'd <:om
munications. Two large s-otar pahels on 
each side of the· telescope will provide 
electrical power when it is oh the Sun side 
during Earth orbit: 

. The Space Telescope wl/I be operated from stations In the US even when out of sight of 
North Amerlca·uslng the Tracking and Data Relay Satellltes (TORS). Al/ Information to and 
from the telescope wl/I flow along this path. 
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SPEEDY.PCs 
Not a11 · ISM ;clones •are alike. ·Some ·go faster than '._others~ This 
article backgrounds the.· performance of ' your computer, 
and shows . you what you can do about it. · 

e history of the PC began in August 
98f when IBM announced the 

. IBM personal computer" to an im
patient world. The processor was an Intel 
8088, a new chip with 16 bit internal archi
~ecture and an 8 bit external buss. It was a · 
'.development of the Intel 8088, a genuine 
;16 bit device, developed to work with the 
:then plentiful industry standard 8 bit 
chips, but retaining .most of the internal 
'advantages of 16 bit operation. 

The original PC . had a performance 
measured at about a quarter· of a MIPS, . 
i.e: 250000 instructions per second. By the 
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standards of 1981, this was an 'adequate, 
but unexciting performance, and so early 
in the piece, efforts were made to boot it 
.up a little. The first result, fromIBM, was 
.the introduction of the XT. Tllis used the 
same processor, operating at the same 
speed, but with provision for a hard disc 
on board. The hard disc, with about five 
•to ten times the access speed of the 

. floppies, dramatically increased the useful-
ness of the PC, and made many disc inten
sive programmes a lot faster, but without 

·.increasing the processing speed of the ma
chine itself. 

·Jonathon Powers 

In 1983, however, a real change ·occured 
when Compaq announced their first ma
chine; the DeskPro, which used the 8086, 
and thus turned the PC into .a genuirle 16 
bit machine for the first ,time. The busses 
on the circuit boards were all 16 bits wide, 
and all the chips on board ran on a 16 bit 
basis; The 8086 was almost twice as fast as 
the 8088, so the DeskPro could trundle 
along at about 0.5 MIPS. It was a signifi
cant development, because _it made speed;
for the first time, a real issue in compari
sons of PC clones. 

It also spured on the chip makers to 



come up with faster designs .. It had be
come obvious that there was a market for 
high speed chips, especially jf they could 
be ,made downwardly compatible, so that 
software designed for the . slow chips, 
would run on the fast ones as well. The 
first result of this trend was the Intel 
80186, an example of a new generation of ' 
microelectronic . technology that allowed 
many of the peripheral chips that surround 
the 8086 to be put into the central pro- .· 
cessor. 

Popular chips 
The 80186, however, was not the most 
popular chip put out by Intel. It was used · · 
in . a few low selling clones like some of 
the early Tandy efforts, but generally fell 
by the wayside. The real advance came in 

· 1985 with the 80286, a complete redesign 
of the heart of the 8086 tOgether With.inte
gration of the cote ·of a small cornputer. 
By •comparison '·with the 1 8086 · -it' fairly · 
screams along, at about 1.5 MIPS. It can . 
add two numbers together about't\Vo mil- ' 
lion times a second, twice as fast as the · 
8088, and multiply thern 300,000 times a 
second, about seven times faster. The 286 
can do a c'onditional branch 600,000 times · 
a: second versus the 500,000 'of the '8088. 
And the beauty of it is that the 80286 will 
run all the code wtitteri for the 8086: · 

There :ire two modes of operation· ·Of 
the 80286; real and proteded'. In the real 
mode .the 80286 acts very much ·like an , 
8086. Its .fast of course; because· it takes · 

for it. 
Recently, Intel has released a new, even 

faster version of the 80xxx family, the 
80386, a genuine 32 bit high speed chip 
.that races along at extremely high speeds, 
16 MHz clocks ate common. JBM itself 
has ;'not used the 386 in any 'of its ma-
chiries: having stopped making the PC be-. 

' fore the · 386 was delivered. However, 
many :of the clone makers have, resulting 

·in PC compatible machines capable of 4 
MIPS, some 16 times faster than the origi-
nal PC. · ' 

Another route to higher speeds is the 
so-called co-processt:ir 'chip, notably ·the' 
8087, for the 86, the 187 for· the 186, 287 
for the 286, and so on. The 87 chips allow 
the main processor to offload appropriate 
number crunching onto the 87 specialty 
circuits. It can add both speed and ac-

. curacy ... to . .,calculations. Because _they . 
specialise iri .maths functions, the 87s can 
do some kinds of operations fifty to 100 
tiinesfaster than the motherchip. In prac-

. ·tice, ;this speed advantage drops down to ·5 
to 20 times faster .because of the overhead 
involved in using the 87s ... 

with the 87 installed. It's just not worth it. 
The story of the PC family is one of 

eight years worth of continual speed im
provement while maintaining compatabil
ity throughout the .range. The conse
quence 1has been tha'.t the standards, and 
standard programmes, have been around 
for long enough for them to become part 
of office lexicon. Most secretaries, for in
stance know what Wordstar is. Just about 
all accountants have heard of Framework. 
This has had profound .consequences for 
the rate of acceptance of computers irl the 
community. At the same time, speed adc 

. van·ces ··have .meant that PC clones·· can 
now . be found in applications that were 
unthinkable in 1981. Practical CAD, for 
instance, or circuit simulation, or real time 
animation. ' · ' · 

The consequence of this has been con
tinuing .. pressure to update. equipment. 
This could have taken the shape of built in 
obsolescence, so 'that one needed a new 
computer every year, like motor cars. Un
doubtedly, the PC makers wish it. had 
gone that way. The problem for them is 
that a multitude of small pc board level 

fess cycles to execute intructions, but ! 

otherwise it looks to the software, and · 
hardware §ust like lln 8086. The exception ; 
to this is that the 286 can also make use of 

·a . much faster 'dock, so that the·' cycle , 
times themselves are faster: The standard : 

· A typical speed up card: lntels Inboard 386. If has over 2m at memory plus the new 803li6 
chip running at 16 MHz. The empty socket is for the yet to be released 80387. 

PC with an 8086 runs 'at 4.77 MHz: The ' 
286 is a standard IBM AT runs -at fr MHz, incidentally, the 87s also offer signifi-
and clone makers have doubled this, mak- cant increases irt accuracy. They do all 

i ing it effectively about twenty times faster their calculations ii:t a 10 byte format, so 
than the ordinary PC at executing instruc- · • that any calculations are done to the high
tiorts. · est possible degree of precision. They also 

The other mode, protected thode, <does 'have seven special constants 0,1, rr, log 2 
not· actually confer any increase in sp~ed, :10, log 2 e; log 10 2, and loge 2. 

· although it ri:tay well :seem like 'ir ddes ·to . The trick td the .87 series .is that· they do 
; the user. ·It adds four new features: pro- ·,not automatically add anything to a pro-
tection, which allows DOS to protect parts gramme. The programmer .has to invoke 
bf the memory; extended memory; which · the use of the 87 diiectly, with the result 
allows up to 16 M 'to ·be installed on:·0oartl '.·that programmes written without such in
(the PC allows orily 1 M); virtual memory, . :structions will run at the same speed 
which makes it pdssible'for the·286 to· jug- ' whether a cocprocessor is fitted or not. 

• gle the memory allocations in such a way ·Secondly, even if the programme is· writ
that ·the PC can appear to have 1 Gbyte; .ten with the 87 in mirld, the speed advan-
and finally, multi-tasking,' which permits tage only becomes apparent when doing 
the· computer to· run 'mo'Te than one· pro- ;calculations. Any other function will be 
gramme· at a time, and swop between done at the same rate. Thus one would 
them at will. There is' 6nty :orte catch foal- expect that word processors would get lit-

. ly. While Teal mode is compatible :down- tie from an 87, while intensive engineering 
wards; so that.it will run programmes writ- or mathematical calculations will give 
ten for the 'slow 8086, protected mode is dose to the theoretical 1maximum speed 

'not. To gain any· of its advantages ·your boost. The result of this is that, while 
programmes have to be written specifically most computers have an 87 slot, few come 

designers have made use of the PCs open 
architecture to provide an alternative to 
buying a new computer every time new 
chips is developed. : 

For the most part this has taken the 
shape of speed up boards, cards that plug 
into a slot on the PC motherboard· and 
carry a fast processor. Typically, an XT 
owner can remove the 8086, plug in a card 
carrying an 80286, .and instantly enjoy the 
benefits of an AT. Often, makers take the 
opportunity to add extra memory to 
sweeten the pill even further. During the 
last year, cards carrying the new 80386 
have also been available, working ·on the 
same basis. 

Sometimes, speed up cards take the 
form of complete drop in motherboards, 
designed to be bolted into the case in 
place of the motherboard on $he PC .. All 
the existing option cards are then slotted 
in as before. This option allows the inclu
sion of large amounts of fast memory. and 
so on .. In either case, the result is a cheap 
alternative to buying a new computer. r ·• 

ETI June' 1988 ·~ :2g 
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HIS FINGERTIPS 
Michal Gurdas is the world's foremost monitot' 
of international radio ·broadcasts 

lhomas .E. King 

'International eavesdropper Michal Gurdas 
with his satellite dish. 
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:1· n 1974, following a coup in Cyprus, the 
· State Radio announced that President 

Makarioswas·dead. In reality, the polit
ical and religious leader of the war-torn 
Mediterreanlsland had only fled the capital 
Nicosia. He made his way to Paphos, a 
small village· in the southern part of Cyp
rus, and whilst there broadcast a message 
to his supporters using a small transmitter. 

That transmission was monitored and the 
tape replayed over Israel Radio. Other re
broadcasts from additional shortwave and 
medium ·wave outlets followed and were 
monitored by American .and British agen
cies. Swiftly acting on his appeal they orga
nised a rescue of Makarios and assisted with 
his eventual return as the head of govern-
ment. · 

. The man who monitored that inital plea 
·was Michal Gurdus. 

When the Iranflraq War began, radio 
transmissions from Syria and Libya co-ordi
nating the early shipment of weapons to 
Itan were monitored. After such activities 
were announced to the ·world community 
Iraq severed diplomatic relations with 
Libya. 

The man who monitored those broad
casts was Michal Gurdus . 
. ·As a TWA jet was flying over Greece it 
was hijacked. The man who first monitored 
the terrorist activity in progress' was Michal 

.Gurdus.· 
. While it's impossible for Michal Gurdus 

to always be at the right place at the right 
time, his ability to tune into the world and ., 
then interpret transmissions is very impres-
sive. And so it should be; because it's his 
job. He is the ears and eyes of a highly re-
spected and unique comrtmnications moni- -¥ 

toring service specialising in the Middle 
East. 

His lifestyle would drive lesser men craiy. 
This Tel Aviv·based Dxer listens to radios 
- lots of them - and watches several co
lour monitors for about .16 hours a day, 
seven days a week. He has equipment to 
scan the.bands from medium .wave through 



shortwave fo the UHF spectrum. In addi
tion, he has access to a sky full of satellites 
and the facilities to record everything. 

Guided by a stack of confidential fre
quency lists and a small library of specia
lised communications-oriented magazines 
and books, much of his equipment is 
squelched on fixed frequencies such as 14-
.418 MHz, the Kuwait .News Agency and 
9.117.7 MHz, a popular frequency for air
craft flying over the Persian Gulf. More 
often than not, however, the sporatic trans
missions are purely routine. But when 
something out of the ·Ordinary happens the 
communications room in the Gurdus home 
is crowded with voices from throughout the 
Middle East. 

·centre of Events 
He has been involved in much recent histo
ry, all of which has made world headlines. 
He was particularly busy providing informa
tion and insight during the Makarios esca
pade, the early days of Iran versus Iraq, the 
TWA caper, as well as the American bomb
ing of Libya, the lsrael/Lebanon War and 
the 1980 attempt by the American Air 
Force to free the hostages in Iran. While all 
these events are still vivid in his mind, the 
most "shivering" episode of his career to 
date was in 1984 when he heard the screams 
of tortured passengers in an ill-fated 

. Kuwaiti hijack. · 
A massive number of telephone calls and 

a large amount of monitoring time these 
days is devoted to the conflict in Michals 
own country. Not only docs he monitor the 

'broadcasts of Israel Radio but he eonstantly 
listens to and watches the events from 
neighbouring Arab nations. 

Michal's university training waSin Middle 
East political science; fluency in Hebrew, 
Arabic, Polish, Russian, French, English 
'and some· knowledge· .of Germari coupled 
with his passion for communications means 
that he is invaluable to'lsrael Radio and TV 
as an authbrative news source. . 

He also works for the US network, NBC. 

NBC TV yalues his ability to listen to and 
understand the Middle East so highly that a 
telephone 'hot line' Was established in 1985. 
All he need do is pick up the 'red phone. 
The company has also provided facilities for 
direct satellite transmission to New York. 

While a situation involving satellite trans
mission from his home has not yet arisen. 
Michal is more than familiar with receiving 
satellite broadcasts: 

At present, there are more than 20 dif
ferent satellites providing viewable signals · 
to Israel. . On the eastern footprint of the 
ECS-1, the European satellite, there's the 
BBC link between Washington and Lon
don. London's ITN TV network uses ECS- · 
1 's Bright Star Transponder in the evenings 
to transmit information to New Zealand. 
(Australian transmissions, unfortunately, 
are scrambled). Other ECS-1 transponders 
relay German and Turkish ~elevision sig-
nals. · 

SEB 
There are five Russian satellites with por
tions of footprints over Israel as well as two 
Intelsats which serve among other nations 
the communication needs of Gabon and 

. Niger. 
SEB is a satellite service for US Forces in 

Italy. The Arab League has two transpon" 
ders on its satellite which are frequently 
used for ·news· feeds throughout the Arab 
speaking world. 

One of Michal's favourite sources of in-
. formation and entertainment comes from 
and Intelsat transponder used by the US 
Armed Forces Television Service. Because 1 

of Ameriean interest in Johnny Carson an~ 
gridiron football Michal is able t6 keep fo 
touch' with these 'cultural contributions' 

. even if it 'means video taping them for play
back the next day. 

And what ooes a super snooper' use· to 
monitor the woi'Id around him? Michal· is 
fortunate iri having a wider choice available 
to him than can be fourtd In many' retail out
lets actually sellirtg communications equip~ 

c· , 
ment. Included in the cornucopia of elec
tronic gadgets are four satellite receivers 
{manufactured by Drake, Anderson and 
Tracker System); a Sony World Zone port
able shortwave receiver; a Collins 51S-1 re
ceiver; a Panasonic RF 2900 receiver; a 

'VHF/UHF tuner; •ti reel to reel tape re
corder next to a Seiko world time clock; 
controls for the two roof top rotators; two 
R-2000 receivers from Kenwood; a cassette 
recorders from Sony, Toshiba and Sharp; a 
Yaesu FRG-9600 VHF/UHF receiver; a 
Kenwood R-5000; a Drake R 7 receiver 
(which is his personal choice as the best re
ceiver of them all); a 5" NTSC Sharp colour 
monitor and another one from JVC; a 
Yaesu FRG 7000 receiver next to the older 
FRG 7; a BARCO professional colour 
monitor from Belgium; a Brother printer' il 
Telereader; a 21" BARCO monitor; an 
AKAi '9 Standard' VCR; a Sony TV and a 
National video. In the corner (now retired) 
is an HQ-129X receiver from Hammerland 
which he used for 27 years, a Collins 51 JX 
receiver and a Heathkit SB310 bought dur
ing an initial trip to the USA over 20 years 
ago. 

With such an assortment of equipment 
it's quite understandable that a wide variety 
of antenna accessories is needed. The roof 
top of his house is filled with an amazing as
sortment of 'signal grabbers'. Apart from a 
5 m dish from the 'C' band and a 3 m dish 
from the 'KU' band satellites {both of which 
are instantly rotatable) Michal has installed 
beams for 7, 13 and 21 MHz; dipoles for S,, 
11, 15 and 26 MHz; a long wire for the 
medium wave bands, a loop antenna; an 
FM beam and a VHF/UHF beam primarily 
for aircraft transmissions. 

The highest antenna is'located some 36 m 
above the peaceful, tiee shaded street in 
downtown Tel Aviv. This artificial moun
tain of solid steel towers and masts coupled 
with the area's slightly elevated position not 
far. from the sea provides for enhanced re
ception. It's not a place entirely free from 
noise, Michal noted, but it is just about 
ideal when the conveniences of a major city 
are considered. 

Even with rows of monitoring equipment 
in place, more have been ordered. A new 
satellite receiver is on the way. Offering a 
1 db noise figure and athreshold figure of 6, 
the new satellite receiver will not only pro
vide a better picture on existing signals but 
it will be sensitive enough to pull in even 
more stations. " . . . . . . . 

Such a feat will 'certai'nfybe of' assistance 
when woild events dertrimd lldditiortal re
sources, but it won't be needed this coming 
Septetnber aild October: • . , . - ' . 

Michal Is lookfog forWard' .. to ··those 
months because of Olympic actions' 'from 
Korea. "I'll be able to watch everythillg 
from Seoul," he said, .. ' 'and not just the 
edited bits that the networks choose to'tele
cast". • 
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CONFERENCING . . ' 
. ' 

, ·~· · e Video .. confere~ce, . with partici- , 
. pants in widely scattered locations, , 

has become a reality in Australia. 
· The development of videoconferencing 
. has proceeded along several strands, each ; 

with a slightly different application. Tele
com's considerable work in "face to face" 
videoconferencing in Australia holds enor
mous promise· for a communications revo
lution that will see video, audio and data 
transmission unified and facilitated . as 
never before. 
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Australia Live 
The largest' scale ·videoconference events 
make use of satellite technology in the 
"Point to Multipoint" mode. This is f'Pre
sentation Style". videoconferencing. Large 
corporations are the . typical , users of this 
type of function, for product launches, 
shareholders meetings and the like. .; 
· .Arranging a videoconference event re

.quires the . co-ordination of many ele
ments: production facilities at .the origina-

tion site, sate1lite transponder and terres-. 
trial bearer bookings and video and audio 
facilities at the presentation sites. , Most 
companies are reluctant to attempt the or
ganisation of ·an .event themselves and 
prefer to use specialist companies. 

Patricia Patterson :0f Network Technolo
;gies,. a leading Australian videoconference 
organiser sees this type of event as on the 
increase here. "We have had a fantastic 
number of enquiries since the 'Australia 
Live' programme on New Years Day. 

... : ' 
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Left: At 'the remote sites for an 
. ''Event Style'· Video-conference 
, video projectors display . the ·pie· . 
'tures from· the downlink receiver. 
·Below right: The Aussat satellite 
:makes 'Point of Multipoint' confer-
• enc/ng economlcally vlable In Aus
' tralla. Right: Transportable Earth 
'Stations can provide 'broadcast 

· ',quality' Vldeoconference up and 
: downlinks from any location In 
,Australia. 

People are realising the enormous poten- .. 
tial of satellite communications to reach a 

.widely scattered audience," she said. · 
In a, typical event, most activity ,centres , 

on'the origination site .. This may be a tele- · 
visibn studio, a convention centre. or a 

1 major venue like the , Sydney Opera · 
House; Here, the. main presentation will 
. be .given to a local audience and simulta
neously shot by a television outside broad
cast crew. The video and audio signals are · 

' then sent via microwave link to the near-

~~(Ai'i~s~t ~plink poirit for rda:y to ~he 
. satellite. If the origination site is remote, 
it may be better to use a portable uplink 
transmitter directly to the satellite; 

How It's Done · . ·· 
The uplink uses a large.parabolic antenna 
with a gain of around 60 .dB and a carrier 
power of up to 3 kW in the .6 GHz band . 
At the spacecraft .the received signal is re
transmitted as an FM signal on a some
what lower frequency (between 3.7 .and 

4.3 GH~) from·on board t~ansmitters. One 
complete receiver/transmitter .pair ·..is re
ferred to .as a ·"transponder" .. 
. .. ;On · :the . Aussat , satellites, both low 
power (12,watt) and highrpower (30 watt) 
transponders ;ue .. a".ailable. These may be 
switched to two different types of direc-
. tional ·transmitting antenna .. The "national 
beam" covers the whole of the continent, 
while "spot beams" are airected at specific 
areas, covering only two or three states. . i 

This rel.atively low powered signal has to· 
travel about 37 ,000 km from the satellite 
·to the receive site. The loss in the down 
link path is proportional to the square. of 
the receiver to. satellite distance and works 
out to a whopping 200 dB'. This results in 
,a signal strength on the ground of around 
. 10-20 watts' so a large parabolic dish an
tenna .and high gain, low noise head am
plifier is essential for a useable signal. 
;. , , Network Technologies have set the pace 
iii Australia by .. establishing a chain of re-

. ceive sites with 3.7 .metre antennae at Hile 
. (on ,International Hotels in each capital 
City. Trailer mounted mobile dishes can 
be deployed at other sites where there is 
no permanent receive antenna. .. . 

At ,the presentation site the video and 
audio signals from the receiver .are fed to 

, monitors .or a large screen video projector 
and PA system for the local audience. 
Each site can participate in the event by 
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Video Conferencing 

FRONT.VIEW 

o CODER 
o DECODER 
o AUDIO 1-'0NlmR 
o VIDBJ SWITCHING 

CONTROL . 
o PSU 

SPEAKER 

' --~ "; '1:, 

a~king. q~estioris·· on .~· r6verse a~dio' li~k· 
which is usi.rally , a telephone r or pro-
gramme line> · · , 

Back at the originatfo'ri site, the in.coin
ing audio lines from each {)f the ·presenta
tion sites .are'·fed to foldback 1speakets'so 
that the key presenters ceali hear and · re• 
spo'nd to questions 'fr6in around the coun
try. 

Second Style 
The second inajor'style of videoconference 
is the "interactive 'meeting''. Here a small 
numberdf people.'(up to a dozen at each 
·end) can participate in a "face to face" 
,conference with two way vision and 
sound. 

The obvious llsers 'of this t}ipe of service 
include executives arid engineers from 
companies with far flung operations, such 
as oil exploration companies .. · These. iype 
of operations cannot afford to have·' key 
personnel away from their posts for days , 

·:at a time travelling to meetings: ' ' . 
'/ There are other opportUnities as well. In 
' the legal field, travelling expehses •and 

lawyers time' can be very sigrtificant where 
·cases' must be presented interstate, for d- . 
ample before the High Court.· Whilst full 
hearings have not yet been conducted via 
video, legal conferences and certain High · 
Court procedural matters have · already 
made 'use 'of this technology here in Aus-
tralia. ·· 
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SELF VIEW MONITOR 

LINE Q)NNECTIONS 
PANEL 

RELAY 

Generally, this type of videotonference 
·does hot lise satellite' communication links. 
.Full two-way :Yision requires two transpon

. ders and two uplinks, ·this becomes expen-. 
sive considering the limited . number of 
participants. ,Security is also a problem 

;,,with the satellite, unless eiaborate ericryp~ 
·.tion methods are used, as ·the transmis
·. slion can be picked up .anywhere in the 
"footprint" of the transponder. · 

For these reasons, "face fo face" video· 
conferencing generally makes rise of 'ter
. restrial video bearers. .Full bandwidth 
;broadcast links, via microwave or coaxial 
cable can of course be used, but big sav-
ings can be made by digitalising the video 
and audio signals and sending therri on 
narrower band (arid hence cheaper) data 
circuits. 

Telecom Australia has been in the fore
front of both R & D and commercial ap
,plication. of this technology and has since 
'.1974 offered a public Videoconferencing · 
:service , between centres in Sydney and 
'Melbourne. · 

Confravision 
The opening of the iiewly refurbished Syd- · 
ney Confravision centre was the· excuse for 
Mike Richter, :'felecom's Videoconferenc
ing Engineering Manager ~and I, to 

.·demonstrate the ·effectiveness Of ·the· sys
tem by c6nducting an interstate meeting. 

I 
/ 

REAR VIEW 

Conference paftiCip~nfs sit at a board: 
· roorri table, facing a large·. screen video 
display. A camera, unobtrusively recessed 
above the screen, can be remotely con
trolled by the chairman to· provide a· wide 
shot of all participants or a close up of the 
current speaker. A monitor to one side al
lows the chairman to check the camera 
.angle.· An automatically switched micr
phone system provides exceptionally clean 
sound, free from any boominess. 

The heart of the system is the "Codec" 
. (for video COder/DECoder). This con· 
verts the analogue video 'and audio from 
tlie cameras and microphones into an out
going· ,.digital data stream and simulta
neously reconverts the incoming data into 
a PAL video signal and analogue audio. 

Full broadcast standard video requires a 
link with a bandwidth in the order of 5 
MHz. Such a link is expensive, so the pri
mary function of Codecs is to compress 
the bandwitch while maintaining the best 
possible fidelity. . 

Some Codecs can be switched to oper
. ate on data lines with a transmission rate 
as Iowa s 64 kbitslsecond, but with· these 
constraints, the best that can be·presented 
is a low resolution freeze frathe, updated 
every 30 seconds or so. 

This is a very serious flaw as without a 
fairly good representation of natural 
movement •it 'becomes very difficult for 
participants to concentrate on the content 



of the meeting. The pictures become a dis
traction, rather than ·im adjunet to the 
conference. 

Wider Bandwidth 
Wider bandWidth links give progressively 
better results but it is not until we reach a 
data tranmission line rated at 2 MBit/sec 
that we find a good compromise between 
quality and cost, so . many Codecs com
press to this standard. 

There are many different ways of reduc
ing the bit rate required but fnost are 
based on the peculiar content of video 
conference pictures. There ·are no quick 
changes of camera angles or different 
scenes. For most of the time the picture 
will consist of a head and shoulders shot 
of two or three ·people against a static 
background. 

Relatively few of the picture eiements 
will change from frame to frame, perhaps 
only facial expressions and lip movements. 
Rather than sending a complete new pic
ture every frame, it will take far less bits if 
we simply update those picture elements 
which have changed between frames. Most 
Codecs use this as the basis :of their opera-. 
ti on. 

Most business meetings requite that 
some form of visuals :be presented. The 
resolution of the full motiC>n Codec is too 
low for . graphic material so a special 

graphic mode ·of operation is often pro
vided as an alternative. It can be switched 
in when required to view documents, · 
plans and so on. The resolution is dramat
ically increased but each new .picture takes 
from 1.5 to 4 seconds to build up. 

The Codec will also provide interfaces 
for audio, which is PCM encoded, and for 
other data links such as high speed facim
ile machines and computer file exchange 
on the same lirie. 

The Overseas Telecommunications 
Commission .has recognised .. the oppor
tunity to provide a cost effective overseas 
videconferencing service by .combining 

· CODE.Cs wi~h s~tellite technology. 

OTC will open a public International 
Conferencing centre in Sydney this month 
using 2 Mbit CODECs to the CCITT 
standards. Compatable facilities are avail
able in a number of countries and OTC 
offers a complete "One stop" organisa
tional service.::Clierits can make use of the 
studio facilities or OTC can arrange con~ 
riection' to their own meeting rooms with 
portable terminal equipment. Other 
centres will follow, first in Melbourne and 
then in other states. 

Early Predictions 
The ultimate irt high-tech commu~i.cations, 
of course, wouid have you able to dial up 

a number of people right from your tlesk 
: and confer in a multi-way,· auto-switched 
video conference. This particular piece of 
science-fiction dreaming has just become 
science-fact; at least on a small scale with 
the development of the MINX workstation 
from Datapoint. . · 

Early ''predictions saw . the '"picttire
phone" as a logical developmenet of Mr 
Bell's telephone. However, the personal 
computer has opened up a much easier al
ternative which sees video/voice communi
cations as an extensidn of the facilities 
provided by a co~puter termin_al. 

With a PC, the high resolution colour 
monitor, high capacity data communica
tion connection and intelligent switching 
functions already exist. With the addition 
of a small video camera and audio facili
ties plus control software: the system is al-
most ready to go. · · 

' ' ' 

It isn't quite as simple as that of course, 
and the MINX system "is really quite com
plex; requiring a cluster• server to control 
the switching and a coaxial cable link be
tween workstations. None the less it can 
readily be implemented· as a local area 
network as is happening at EXPO 88. 

ffere the MINX will be used to help 
parents find lost children with a worksta
tidn at each of the four information 
centres and one in the operations office. 
.Three kilometres of video cable have been 
'laid at the site to implement the system. e 

1ETI Junei 1988 - i35 



ANEW ERA 
, The Australian Atomic Energy Commission' became ANsto, 
acronym for the Australian Nuclear Science and Technology , 
'Organisation, in 1987. Changing the name is one thing, but 

what else has, or will change? In times when the term 
'nuclear' is surrounded by controversy, ANSTO is now looking 

for a, new image and greater public acceptance. 

;{ ., ' ,_. ~ '' ' ' ,. 
~wen the HIFAR reactor .,first 
i went critical (able to 'Sustain a 
1 <:Onirolled nuclear reaetion) On 
) Australia Day, 1958, it enjoyed relative 
.\isolation in the little known Sydney suburb 
, of Lucas Heights, But, the· utban sprawl 
! has now caught 'Up with the site, a:nd pub
\Jic opinion, often 'based more on .emo
l tional issues rather than fact, has ·set foto 
! motion various ·changes that will s'ee a 
\higher public profile and a changed em-
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Peter Phillips . 

phasi's for ANSTO, previ~usly called the 
Australian Atomic Energy Commission 
(AAEC), The name change came 'into ef
fect on 27th April 1987, along with a: new 
board of directors;· new legislation and a 
change of direction. In 1982 the CSIRO 
set up }l branch of its energy research at 
the Lucas Heights site, .resulting .in a more 
diverse ·use of the area with the two re
search organisations retaining· their au
tonomy but enjoying closer links. 

Popular Fear · 
. Public ·.acceptance of a nuclear facility 
within a L6km radius of a residential area 
has by no means arrived however; a fact I 
can vouch for as a resident of the area. It 
is often difficult to counter the emotive lit
erature that concerned action groups cir
culate, as scientific arguments supporting 
the facility ·are usually discounted as 
biased or just pla:in untrue. Chernobyl cer
tainly didn't help, and the nuclear arms 



Left, the 20m high x 20m diameter sealed con· 
talnment building which houses ANSTO's 10MW 
(thermal) HIFAR research reactor at Lucas 
Heights. The reactor commenced full power 
operation in Apr/11960. 
Right, the interior view of the sealec contain· 
ment building which houses the 10 Megawatt 
(thermal) research reactor HIFAR (High Flux 
Australian Reactor). The reactor's 25 uranium 
fuel elements are located directly below the 
heavily-shielded circular top plate of the 
reactor. 

race is hardly a cogent reason for HIF AR. 
In part, it was this climate that set the 
political · wheels in motion to form 
ANSTO; a name change to herald a. new 
approach for Australia's only nuclear fa. 
cility. Under the original act, the AAEC 
had the responsibility to set up Australia's 
uranium ·mining and to research the nu
clear fuel cycle with a view towards nu· 
clear power. 

The allocation of Commonwealth· land 
at Jervis Bay for a proposed nuclear 
power station was announced in 1969, 
with little controversy, and much public 
interest. A subsequent change in Prime 
Ministership and the discovery of large 
quantities of coal in the Hunter and 
MacKay regions brought about a rethink 
of the project, and it was deferred, pend· 
ing further investigation. Later it was de· 
ferred indefinitely, and now the land has 
been re-allocated for use by the Navy 
when it transfers sections of the Garden 
Island complex. By the mid 1970's, the 
original legislation under which the AAEC 
operated was becoming redundant. Public 
opposition to uranium mining, and the 
cancelling of the nuclear . power station 
were starting to create an uncertain cli
mate for the AAEC, and it entered fields 
of research not originally defined in the 
legislation. In fact, the new legislation for· 
malises the activities that have been under 
way for some years. However, mention 
radioactivity in the Sutherland Shire, and 
you're bound to get an argument. So, 
what is really going on in the cloistered 
surrounds of the Lucas Heights Research 
Laboratories, and in what way. will Aus
tralians benefit from ANSTO? 

The Site 
The Lucas Heights site occupies 50 hec· 
tares, and its close by the Army's Hols· 
worthy firing range. Other bedfellows in· 
elude the local tip and new housing devel
opments, where land prices start at around 
$60,000. Although most of the buildings 
on the site are now 30 years old, the area 
is impressive, set in sweeping lawns and 
landscaped gardens. Already the CSIRO 
is located here, and plans are underway 
for the development of a technology cen
tre for the area. (Refer May ETI). The 
need for 'hard sell' is not just a publicity 
stunt; it's economic reality, and with the 
completion of a recent feasibility study, it 
is probable that the Illawarra Technology 
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ANSTO 

Installation of the high temperature rotary calciner as part of the SYNROC non-radiactive indus
trial-scale demonstration plant being built at ANSTO's Lucas Heights Research Laboratories. 

Centre will now work with ANSTO in set
ting up the Lucas Heights Technology 
Park. This centre will be located outside 
the area used by ANSTO, and will act as 
the agent for ANSTO and other research 
centres keen on selling their technology. 

For years the AAEC has welcomed visi- · 
tors, and has a publicity program that em
phasises an open-door attitude. Anyone 
can use the canteen, and tours are easily 
organised. The Technology Park concept 
is intended to remove the emphasis of 'nu
clear', by putting it into context with all 
other forms of technology, as well as al
lowing a closer interaction with private in
dustry. It is also hoped that ANSTO will 
become more viable economically, to off
set the current annual cost of $50 million. 

The Changes 
ANSTO is still a nuclear research facility. 
However, the essential changes include its 
disassociation with mining activities, an 
entreprenuerial approach and a dedication 
to .using nuclear science for industrial, 
medical and commerical applications. In
cluded in its Corporate Plan are objectives 
(or missions) to assist Australian industry 
to advance its competitive position in the 
world economy and to protect and im
prove Australia's environment using nu
clear technology. Its overall strategies 
even include diversification into noncnu
clear research where this doesn't duplicate 
other areas of Commonwealth research 
being undertaken. A highlight of the cor
porate plan is the definition of five pro
grams. In effect, these programs define 
how the resources will be used over the 
next five years. In summary, these pro
grams are: 

Program 1. Industrial Applications. This 
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program aims to collaborate with industry 
in the exploitation of nuclear technology 
towards the maximum national benefit. 
This means ANSTO will develop and ex
ploit the application of radioisotopes and 
nuclear techniques in the analysis and 
solving of problems in industry and else
where. Included in the list of projects is 
the development of a SYNROC plant, 
which has the potential to become an ex
port item of great significance .. Another, 
perhaps more controversial project is the 
evaluation and development of ionising 
radiation in applications such as' food ste
rilisation. Another export earner is the ex
pansion of the facilities to produce neu
tron transmutation doped silicon (NTD 
silicon), which' has wide ranging applica
tions in the electronics industry, as later 
described. 

Program 2. Biomedicine. The production 
of medical radiosotopes has been going on 
at the centre for many years, and is con
sidered an essential part of the centre's ac
tivities. A medical cyclotron, to be oper
ated by ANSTO is planned, for installa
tion at the Royal Prince Alfred Hospital 
in Sydney in 1990. Currently, Australia 
and New Zealand are the only two de
veloped countries in the world without 
such a device. This cyclotron will be used 
to produce shortlife tracers to aid investi
gation in neurological and cardiac disease, 
cancer and other applications including 
thyroid, kidney and lung investigations. 
The cyclotron will not, however, replace 
the HIF AR reactor, which will still be 
needed to produce the radioisotopes and 
to perform the type of research only possi
ble with such a reactor. 

Program 3. Environmental Proteetion. 
The aim of this program is to protect and 

improve Australia's environment. It in
cludes research into the use of isotope 
techniques to provide information on envi
_ronmental systems and to study the trans
port of radioactive pollutants in the envi
ronment. Investigation of soil erosion, and 
the origin and dispersion of pollutants 
from industrial and mining operations, 
along with rehabilitation of these sites is 
one aspect of the program. Another is 
protection against the impact of uranium 
mining. Local readers will be aware of 
ANSTO's role in studying the siltation 
problems around Port Hacking, which in
volved the use of isotope tracers. 

Program 4. Nuclear Technology. This 
program includes the maintenance and 
operation of the HIFAR reactor, as well 
as the development of a suitable level of 
expertise in the field of nuclear science. 
Such expertise is intended to be made 
available to industry, universities, the 
community and the government. 

Program 5. Support Services. This pro
gram aims to streamline the running of the 
site, by utilising it to the best advantage to 
serve the outcomes of the first four pro
grams. 

So, What's Happening? 
Visitors to the centre normally focus their 
attention on the HIF AR reactor; after all 
it is the only one of its type in Australia. 
HIFAR, a DIDO class reactor, is now 30 
years old, but its conservative design 
means there are still many years of life 
left. It is one of the few high flux reactors 
operating in the world, and several other 
reactors of this class in Europe and the 
UK have since been upgraded from the 
original lOMW capacity to 25MW. 
HIFAR was originally intended to be used 
to study the effects of radiation on materi
als that would be used in a nuclear power 
station. It now serves many diverse roles. 
Its inherent safety was clearly demon
strated in May 1987 when the TV program 
'Good Morning Australia' was telecast Jive 
inside the reactor's sealed containment 
building. A problem was how to get the 
signal out of this all metal building, re
quiring judicious cable runs through small 
engineered penetrations in the building 
from the OB van that had to be accommo
dated within the sealed building as well. 

While there are a Jot of projects under 
research, the following are those that fit 
the guideline of being interesting to a 
reader of an electronics magazine. 

Syn roe 
The SYNROC (synthetic rock) project 
first hit the headlines in 1978 when Profes
sor Ringwood and his colleagues at the 
Australian National University in Can
berra developed the concept of combining 

.. 



nuclear waste and three titanate minerals 
to form a solid, rock-like material that 
could immobilise the waste . for safe dis
posal in an underground, engineered 
repository. The idea came from research 
conducted by Ringwood as to why ordi
nary rocks retain their radioactivity over 
millions of years. Currently, a non-radio
active demonstration plant being con
structed by ANSTO is nearing completion, 
and will be on line this year. The plant, 
when running. will have taken the SYN
ROC concept from the laboratory· phase 
to an industrial reality. 

The brilliance of the research is amply 
demonstrated by the inherent simplicity of 
the process. In principle, the nuclear 
waste is initially liquified by dissolving it 
in acid, after which it is mixed with the 
SYNROC minerals which are in powder 
form. The resultant slurry is then calcined 
(converted to a powder form by heat) and 
conveyed into a stainless steel bellows 
which is then hot pressed to form a cylin
der about 400mm in 'diameter, 200mm 
high. The cylinders can then be buried 
and left forever. The plan is to bury the 
cylinders to a depth of 4kms, with a top 
covering of at least l .5kms. A feature of 
SYNROC is the capability of the product 
to withstand the high temperatures exist
ing within the earth (and therefore the 
waste) at these depths, unlike its counter
part developed in France which uses boro
silicate glass to contain the radioactivity. 
Such depths are considered necessary to 
ensure any leaching of the radioactivity re
mains out of reach of any groundwater. 

After a further three years, the results 
from the demonstration plant should mean 
ANSTO will have completed the develop
ment of a practical nuclear waste immo
bilisation method. Export earnings will re
sult from licencing the process to other 
countries, who will be able to observe the 
non-radioactive plant in operation at 

Lucas Heights. The significance of this 
development will become extreme as the 
world turns inevitably towards nuclear 
power generation, and .if this outcome is 
the only one ever developed by ANSTO, 
surely it will have earned its keep. Ex
trapolating the concept, some believe Aus
tralia could wipe out its foreign debt by 
simply selling its uranium, then offering a 
disposal service for the waste. ~hina is 
now selling space for nuclear waste dispos
al, in an attempt to increase its export 
earnings. Imagine the controversy if this 
became a reality in Australia! 

NTD Silicon 
Silicon is the prime example of a semicon
ductor which has its characteristics altered 
by the introduction of an electrically active 
impurity such as phosphorous. This pro
cess is I wwn as doping, and the addition 
of the opant increases the electrical con
ductivi y of the silicon, producing the well
know· semiconductor material that the 
elect· .mies industry thrives on. The more 
uniformly distributed the dopant, the 
more reliable is the electronic device and 
the better its performance. This improve
ment in uniformity becomes critical for de
vices carrying large electrical currents. 
When an ingot of silicon is subjected to 
neutron irradiation in a reactor, some of 
the silicon atoms are changed (or trans
muted) into phosphorous atoms. This 
method of producing doped silicon pro
vides a much more uniformly doped prod
uct compared to conventional methods. 

Currently, NTD silicon is being· pro
duced for the Japanese semiconductor in
dustry ·at Lucas Heights by irradiating 
large single crystals of pure silicon in the 
HIF AR reactor. It seems that the dearth 
of high flux reactors has caused worldwide 
problems in the production of NTD silicon 
as all such reactors in Europe are cur
rently working to capacity. Although the 

income earned is not great, the technology 
has been developed in Australia to the ex
tent that exact levels of doping can be 
achieved relatively easily. Typically, the 
silicon is flown in, doped in HIFAR for 
periods of up to 60 hours, then, within a 
few days, flown back. If ever Australia en
ters the semiconductor industry, treatment 
of the silicon is readily available. 

Radioisotopes - Industrial 
Applications 
The use of radioisotopes as tracers to ex
amine the phenomena of such intractable 
problems as flow in a blast furnace, ter
mite tracing, wear of moving parts, etc, 
are a few examples of nuclear science 
being used in industry. None of this is new 
in fact; industry has been using nuclear 
science for years in applications ranging 
from measuring the thickness of paper to 
any of the aforementioned. The use of ir
radiation to sterilise medical products is 
another example not widely known. The 
message 'sterile till opened' appears on 
many bandaging products, but few realise 
the sterilisation is achieved by exposure of 
the product to a low energy source of 
gamma rays. Other similarly treated prod
ucts include wine cask linings and wine 
corks. 

Food irradiation is relatively new, even 
though . the technology has been around 
since the mid 1940's. Cooking in a micro
waye oven .is a form of food processing 
using radiation, called non-ionising radia
tion. Sterilisation is achieved using ionis
ing radiation, in which charged particles 
are .actually formed in the food, even 
though neutrality is regained following a 
chemical reaction within the food. Re
search has shown that irradiating food 
using gamma rays or electron beams can 
increase shelf life and kill insects, para
sites, moulds and other microbes. Accord
ing to Pamela Wills, Head of the Irradia-

Above, pure sl//con crystals and wafers. Crystals of pure silicon are Irradiated 
by ANSTO to produce neutron transmission doped silicon (NTD silicon} 
which has precisely specified electrlcal properties. 
Left, the Irradiation room of ANSTO's gamma irradiation faclllty which Is used 
In food Irradiation research. The radioactive source is stored In a deep pool 
below floor level while the food is arranged for the next Irradiation 
experiment. Work on food irradiation commenced at Lucas heights, in 1960. 
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tion Research and Technology Section at 
Lucas Heights, foodstuffs treated this way 
do not become radioactive, mainly be
cause the energy levels used are too low. 
Only certain food items benefit from ir
radiation, including meat, potatoes, some 
types of fruits and grains. However, the 
need for insecticides is reduced, and hygi
enic standards can be raised. 

At Lucas Heights, an experimental ir
radiation plant is operating, consisting of a 
rack of Cobalt-60 rods that can be raised 
or lowered from a pond of water. The 
products to be exposed are simply ar
ranged in the irradiation room, and the 
rack raised from its shielding pond for the 
required time. Naturally, a sealed area is 
required, will all the safeguards one would 
expect. A commercial plant uses a more 
sophisticated conveyor system, arranged to 
ensure all faces of the product gain equal 
exposure. Appropriate electronic systems 
are also needed to ensure human entry is 
guarded against while the rods are un
shielded. Basically, the system is ex
tremely simple, and the research being 
currently conducted is to gain experience 
in exposure times (dose) and types of 

Construction of the SYNROC non-radioactive industrial scale demonstration plant at Lucas 
Heights which will be used to assess and further develop high-temperature fabrication technology. 

foods that will benefit. Currently, food ir- ducted is for the peaceful use of nuclear 
radiation is not permitted in Australia, but energy; in fact Australia is dependent on a 
it is likely we will follow the worldwide supply of radioisotopes for many applica-
trend towards this type of treatment for tions from Lucas Heights. The fear held 
those foods that benefit. Most major by many, however, is the possibility of a 
world health organisations have approved, major accident. However, after visiting 
even recommended the use of low energy the centre, I am convinced that I should 
irradiation for food. worry more about how to spend my win-

The ANSTO/AAEC story is a complex nings from Lotto. e 
one, surrounded with controversy and Our thanks to Mr Jack Walker (Head, 
only briefly outlined in this article. It is Media Relations Office) and Mrs June 
well accepted that all research being con- Mead in the preparation of this article. 
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A comprehensive range of Japanese transistors and !C's to suit 
television, VCR and audio products. 
Brands stocked include SANYO, HITACHI, TOSHIBA, NEC, 
MATSUSHITA, SANKEN RHOM, etc. 

TRADE AND WHOLESALE 
ENQUIRIES 
Phone or send your business details to: 

RETAIL ENQUIRIES" 
Wagner Electronics, 
305 Liverpool Rd, WAGNER 
Ashfield2131. vv 
PH: 7989233 We are catering for the repair industry. 

Phone for a comprehensive stock list. 

WES Components, 
P.O. Box451, 
Ashfield 2131. 
PH: 797 9866 FAX: 799 7051 
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ELECTRONIC WORLD STORES 
• Components • Kits • Gadgets • CB's 

• Computers • Audio and Visual Accessories 
HOME, HOBBY OR BUSINESS - WE HAVE A 

"WORLD OF ELECTRONICS AT DOWN TO EARTH PRICES" 

SERVING MELBOURNE'S EASTERN SUBURBS 
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Law-cost Nakamichi 
Cassette Decks 
Renowned for its tastefull, if ex
pensive, cassette decks, particu
larly the magnificent Dragon 
deck, Nakamichi has released 
two cheaper cassette systems, 
the CR-1 and the slightly more 
sophisticated CR-2. The decks 
are part of a new range of ele
gant models of very angular -
or oblong - lines which extend 
up to an expensive $1895. 

Both decks feature a micro
processor-controlled · silent 
mechanism transport,· indepen
dent tape and EQ selection, 
Dolby B/C with defeatablc 
MPX filter, 37 dB peak-level 
meters, memory. stop, auto re
peat, timer record-play, remote 
control operation and mode in
dicators along with the usual 
cassette deck functions. Fea
tures specific to the CR-2 only 
arc record mute and bias fine 
turic. 

Manufacturer's specifications 
promise 20 Hz to 20 kHz fre
quency response, . less than 
±0. 11 WTD and ± 0.06 WTD 
rms wow and flutter, better 
than 64 dB Dolby B and 70 dB 
Dolby SNR. and less than IO'lr 

thd ( 400 Hz, 0 dB). Fast wind 
time is approximately 80 sec
onds for a 60 minute cassette. 

Inside the 430xl00x265 (mm) 
boxes are the Nakamichi elec
tronics. The recording ampli
fiers use high output !Cs and 
Nakamichi Double NF equali
sation to eliminate distortion 
caused by electrolytic capaci
tors. The playback amplifiers 
also use Double NF topology 
but are discretely co'nfigured 
with low noise transistors to 
match the playback head and 
ensure maximum signal trans
fer. The latest Dolby !Cs arc 
used in the NR systems. 

A bi-polar supply powers the 
playback amp and eliminates a 
need for interstage coupling 
caps. The power transformer is 
double shielded to prevent hum 
radiation. and the amp and 
logic circuits arc powered from 
separate windings to minimise 

. noise. Independent local regu
lators arc used to prevent inter
stage coupling through gn'>Und. 

The CR I retails for $799 and 
the CR2 for $999. 
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Abreast at 
the Jargon 
Consider a most demoralising 
exercise: sitting a comprehen
sion test on the common hi-fi 
or video brochure. Overstated, 
you think? Well, if you don't 
fall into a dull catatonic state, 
stumbling over the jargon, puz
zling out the acronyms, not to 
mention sorting out the super
latives, congratulations. 

We don't think .it's too naive 
to ask who really knows what a 
flying erase head is or a winged 
metal block flying along some 

· pulley system. And what ex
actly does "independent inter
polation" mean ... some un
natural shenanigans? And, of 
course, the big one, what are 
"foot/lamberts"? This unintelli
gibility is exacerbated by a 
proliferation of terms as indi
vidual manufacturers identify 
the same features with their 
own customised labels. They 
use standard descriptions in 
their own endearing or not so 
endearing ways. Beware. 

Here's a sample of some of 
the more puzzling sales terms 
we've encountered in preparing 
this issue. The terms are 
chosen on mere whim, and 
cover hi-fi, video and related 
subjects. Strangely, we discov
ered we're a little in advance of 
the publicity machine in our se
lection. A couple of terms, in
cluding the intriguing "inde
pendent interpolation" we 
couldn't get any answers on. 
Apparently they're yet to be 
assigned meaning in Australia. 
So, if you know it all, go no 
further; if you've been faking it 
all this time read on. 

control amplifier: The good old 
preamplifer. 

CRT image deflection: Interfer
ence to a television picture 
caused when a speaker is 
placed close hy so that its mag-

• 
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nets produce an interfering 
magnetic field, or "gauss" the 
screen. 

degauss: Wiping out residual 
magnetism from tape heads by 
alternating the magnetic field. 

flying erase head: From the 
nearly incomprehensible lan
guage of video. A special 
mechanism fixed to the main 
video head drum which erases. 
slowly frame by frame in a 
diagonal pattern ensuring clean 
edits and ridding tapes of the 
noise and buzz between scenes. 

foot/Iambert: A unit of surface 
brightness. 

Instant timer recording: Also 
known as one-touch recording. 
The button that allows the user 
to instantly record without the 
awkward depression of PLAY 
and RECORD; it works for set 
intervals per depression, eg, 30 
minutes, and avoids adjusting 
timers. 

Midship mount: A Pioneer de
scription to describe a sort of 
housing of the woofer that 
avoids screwing the driver to 
the front of the speaker. 

MPX-filter: A filter which 

NBS Report an OATS 
The US National Bureau of 
Standards has released its re
port on the copycode scanner 
device proposed by CBS 
Records (which prevents copy
right infringement by taping 
compact discs onto digital 
audio tape) and has outlined 
some serious flaws. 

The copycode scanner system 
works by deleting a notch of 
recorded sound 300 Hz wide 
around 3.84 kHz. A DAT 
player equipped with a special 
chip detects this code and pre
vents recording, thus also ille
gal taping. 

The faults with the system 
enumerated by the NBS were 
that the system worked only 
half the time and that it was 
also activitated by music that 
was not encoded with the 
notch; the· system also caused 
degradation of the sound and 
the NBS cited a recording in 
which a piccolo note dropped 
right away leaving only the 
flautist's breath; finally, the 
NBS report notes that NBS en
gineers had devised five ways 
to circumvent the system, each 
costing an electronics buff less 
than $US100. 

Legislation banning the im
port of DATs until they could 
be fitted with the device has 
been pending in the US Senate 
and Congress on the outcome 
of the NBS tests. Japanese ex
porters have been voluntarily 
holding back exports until the 
legal situation is resolved, how
ever, this partial failure of the 
device may leave the situation 
right open. 

Meanwhile, Philips in the US 
has apparently put forward a 
compromise suggestion for soft
ware copyright holders and 
DAT manufacturers. Philips is 
reported to have developed a 
system that will allow consum
ers to make one copy from a 
CD on to a DAT but will pre
vent a copy of the copy being 
made. The system is an alter
native to the copycode system 
developed by CBS that pre
vents any copying whatsoever, 
and is designed to appeal to 
consumers but to also prevent 
large-scale pirating. However, 
a representative of the US 
Recording Industry Association 
has been reported as rejecting 
the idea because it would allow 
people to make more than one 

eliminates the FM audio carrier P~11na llllino at llllin•an lll:P 
noise as it separates L and R OllUl-11 ••illO ••illllll- fl~O 
components. 

ribbon driver: Thin metal con
ductor acting as speaker dia
phragm around which on either 
side permanent magnets pro
vide magnetic field. Dispenses 
with cones. 

Shure has repeated its 1986 
success with the HTS 5000 
Home Theatre Sound Audio 
Processor and won the 1987 
"Sound Processor of the Year" 
award at the ninth annual 
Audio/Visual International 

Grand Prix Awards. The 
awards were run by the US 
magazine Video Reviews during 
the Winter Consumer Electron
ics Show in Las Vegas. 

The category taken out by 
Shure is for components with 

copy. 
Some small but not insignifi

cant developments have oc
.curred in the slow-moving saga. 

On the technical side, 
Nakamichi, and Sanyo Seiko 
have devised what they call a 
FAST, or fast access stationary 
tape guide transport, which 
provides extremely quick pro
gramme selection, in two sec
onds time. In fast forward or 
rewind, the mechanism gives 
400 times the normal mode 
speed. 

On the political side, it 
seems there has been a break
ing of ranks amongst the 
record companies which have 
up till now solidly rejected issu
ing their artists on digital audio 
tape. Three small record com
panies, two in the US and one 
in Japan, have been reported 
selling or intending to sell 
prerecorded DAT software. 
Tokyo-based Edison records is 
selling prerecorded DATs of 
300 classical, jazz and new
wave titles that it obtained 
from Swedish record company 
BIS. 
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processing as their primary pur
pose, not as a side effect of 
recording, playing, amplifying 
or something else. Shure audio 
engineers set out to design a 
decoder that would duplicate 
the best movie theatre sound 
for use with the home hi-fi sys
tem, TV or video recorder 
without unnecessary enhance
ments or tampering, and pro
duced a unit which its US peers 
are still judging the best. Shure 
HTS decoders have also won 
the 1986 and 1987 Consumer 
Electronic Show Design 
Awards. 
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Sight and Sound News 

New Beta and 
Bmmtormats 
Following JVC's announcement 
to introduce its new Super
VHS video system to countries 
such as Australia using the 
PAL broadcasting standard, 
Sony has announced a 
P AL/SECAM version of its 
ED-Beta system. 

Like S-VHS, ED-Beta offers 
a vastly improved picture with 
better horizontal resolution and 
a higher signal-to-noise ratio. 

Both video formats use simi
lar techniques to achieve im
proved picture quality, includ
ing a higher and wider band
width. The Sony ED-Beta sys
tem extends the FM signal fre
quency bandwidth for the lumi
nance signal from 3.8 MHz in 
the conventional system to 
6.8 MHz with a white peak 
level of 9.3 MHz and frequency 
deviation of 2.5 MHz. This, 
Sony claims, give it a 500 line 
horizontal resolution, 70 or so 
more than S-VHS offers. The 
new S-VHS system has shifted 
the FM luminance carrier from 
3.4 MHz to 5.4 MHz and in
creased the bandwidth from 
1 MHZ to 1.6 MHz to increase 
the horizontal resolution to 430 
lines. 

As with the S-VHS system, 
Sony has separated the chromi
nance and luminance signals in 
order to eliminate cross colour 
and dot interference that oc
curs with a composite signal. 

Where the systems do differ 
is in the choice of tape. Unlike 
the S-VHS system which stops 
short of using metal tape, the 
ED-Beta system uses metal 
particle tape, allowing high 
density recording and high fre
quency recording as well as im
proved audio recording. How
ever, similar restrictions on the 
use of the new tape applies. 
Conventional Beta tape can be 
used in the new ED-Beta ma
chines but the new ED-Beta 
tape can only be used in an 
ED-Beta machine. The new 
cassettes are equipped with a 
detection hole that indicates to 
the ED-Beta machine that the 
right cassette has been inserted 

to operate in the new ED-Beta 
mode. 

ED-Beta machines aren't ex
pected in Australia before next 
year, at a cost of around $3000. 
And as with S-VHS, to get the 
full advantage of the new video 
system a new TV monitor is 
needed equipped with a special 
S-connector to accept the sepa
rated chrominance/luminance 
signals. TV sets equipped with 
RGB inputs and used in con
junction with a special adaptor 
will also give optimum quality. 

Meanwhile, Aiwa, Canon, 
Fuji, Hitachi, Maxell, Konica, 
Matsushita, Sanyo, Sony and 
TDK have announced an 
agreement on specifications for 
an 8 mm high resolution "hi
band" VCR recording format. 
It will be offered as an optional 
format to the current 8 mm 
video format, much in the 
same way that the PCM audio 
system is offered as an option. 

The new system offers either 
a composite or seperated video 
signal input/ output with basic 
specifications for the luminance 
signal in a PAL standard of 
7.7 MHz white peak level, 
5.7 MHz carrier and 2.0 MHz 
frequency deviation. 
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Towards the 
Perteet 
Stylus 
Arista Electronics has made 
available through must hi-fi 
shops and Pre-Pak Electronics 
a new stylus replacement sys
tem, paterned as the "Carbo" 
cantilever system. 

The system involves the to
tally automated production of a 
stylus to form .a triangular can
tilver out of carbon fibre (for 
strength and low mass) with 
diamond tip, magnetic poles, 
striker, iron etc, all forming an 
integral part of the construc
tion. 

The result is, according to 
Arista, a stylus with a perfeCtly 
oriented tip, perfect stability iff 
that each unit is exactly the 
same as the previous one, opti
mum 2 g tracking weight for all 
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conical models and optimum 
1.5 g tracking weight for all el
liptical models and a stronger 
version of the original stylus 
for the same cost as a standard 
replacement. The triangular
shaped carbon cantilever, says 
Arista, is virtually indestruct-

In Briel 

ible under normal use and 
therefore ideal for backtrack
ing, cueing, disco use, with 
kids, that is in heavy-use situa
tions. The carbon material is 
suitable for use with new cop
per mastered disos now being 
produced. 
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Aurotone Studio Monitors 

Amber Technology is distribut
ing two new Aurotone profes
sional speakers, suitable for 
video/broadcast and post pro
duction. The RT-V rack, two
way speaker for video/broadcast 
engineers is a compact unit tak
ing up only 13.7 cm rack space. 
Frequency response is 70 Hz 
and a chilled magnet minimises 

CRT image deflection. Compo
nents are on centre axis so the 
unit can be located left or right 
in the studio. The RT6-V unit 
for post production engineers 
monitors from 35 Hz to 20 kHz 
and also features a shielded 
magnetic structure. 
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New Sharp Camcorder 
The new Sharp camcorder, VL
C73XA weighs a mere 1.2 kg 
and features an 8x power zoom 
with macro function, an elec
tronic high speed shutter, and a 
background music connection 
to allow you to add sound ef
fects. Automatic settings are 
provided for white balance, iris 
and auto standby. The VL
C73XA will record in light 
levels as low as 10 lux and pro
duce better picture quality, ac-

cording to Sharp, thanks to its 
new higher density CCD image 
pick-up device. 

Other features include play
back via the electronic view
finder, automatic date/clock 
function which can be marked 
on recordings, record review of 
the last few seconds of a scene 
and an index search for specific 
scenes. RRP is $3299 with all 
accessories. 
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Pioneer takes a personal interest in your musical pleasure. That's why we've come up with the all-new Prologue 
shelf component system to suit your personal needs. Using our wide technological resources and long 

experience in hi-fi, we've given the Prologue everything you need for today's high-quality music sources - a 
turntable, a double cassette deck, an AM/FM stereo-tuner, and comes complete with a compact disc player. 

The stereo amplifier has a built-in graphic equalizer, and big power output to drive the free standing speaker 
systems with authority and clarity. When it comes to musical pleasure, get personal! Get Prologue, by Pioneer. 

OD PIONEER® 
You get it all! Ask your Pioneer retailer. He's the expert, that's why he's your Pioneer dealer. 

*Rec. Retail Price 
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A step by step way to improve your 
audio pleasures 

Optimising Hi-Fi 
Systems 
The world's best, most expensive hi-fi system can be 
ruined by a poor listening environment. Conversely, the 
mediocre equipment can be made to sound acceptable if it is 
treated sympathethically. A certain amount of black magic is 
inevitable, but you can achieve wonders by following some 
simple rules. 

Les Cordilini 
We will start with you the listener. How 
good are your "specifications"? Many of 
us are no doubt a little short on dynamic 
range and bandwidth, and our frequency 
responses may be a mite bumpy; some of 
us might even benefit from a bionic bal
ance control to account for differences in 
sensitivity between our left and right ears. 
For now, however, we are going to as
sume that you have average, good hear
ing, but it is not quite that simple. The 
question is: Can you hear the difference? 
How do you tell a good system from a 
poor one, or more importantly, one that is 
performing well, from one that is not. 

Observing improvements in the quality 
of sound is not difficult to do although we 
must be careful not to assume that just 
because sound is different it is necessarily 
better. But being able to identify what is 
missing in the balance of sound, or that 
something has been added by the system, 
is not always such an easy matter. 

Inexperienced ears can be trained 
quickly to detect things like wow and flut
ter, distortion and even discrepancies in 
the frequency response of a system, with a 
little practice. Perhaps the best way to 
begin is to have an assistant adjust various 
controls on the system while you, relying 
only on your ears, judge what is happen
ing. For example, wow and flutter is simu
lated readily by lightly dragging a fingertip 
against a turntable while a record is play
ing. Sustained piano notes are particularly 
susceptible to wow and flutter distortion 
and make a good test signal for assessing 
wow and flutter in a turntable and cassette 
decks, particularly on the lower speeds. 

Distortion can be conveniently intro
duced by tuning a radio slightly off the 
station. Observing the effect the loudness 
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and tone controls have on different kinds 
of music should help you to recognise bass 
and treble imbalance. On a more subtle 
level shading the mid-range and treble 
speakers with a newspaper or mat, while 
playing crisp music or even the noise be
tween stations on the FM stereo band, will 
give some idea of the contribution each 
speaker is making to the overall sound. 
Cupping a hand around each ear will also 
lift the impression of airiness or spacious
ness in a performance. 

Tlte listening Room 
Once you know what to listen for then it 
is time to check and tune the room and 
the rest of the system for optimum per
formance. 

The listening room should be assessed in 
terms of residual background noise and 
how much of the sound in the' room is 
likely to be absorbed by furnishings and 
decor generally. High frequencies will be 
absorbed very rapidly in a room with 
heavily draped walls, carpeted floors and 
lots of soft furnishings, for example, and 
will tend to leave the sound very dead and 
thuddy. 

The effect will be more pronounced in 
smaller rooms than in larger ones. Rapid 
absorption of sound also means less vol
ume for a given power rating will be suit
able in a particular installation. Converse
ly, of course, rooms which already are a 
bit "muddy", soundwise, might be enliv
ened by exposing or installing bare panels 
around the room to negate the effects of 
highly absorptive surfaces. 

Hotspots and. Deadspots 
The shape of the room may give rise to 
hot spots and deadspots of volume due to 

standing waves at certain frequencies, 
while bare parallel surfaces will cause 
higher frequencies to bounce back and 
fourth between them and ring or flutter 
momentarily in certain kinds of music. A 
sharp handclap in different parts of the 
room will highlight ringing problems. Ide
ally, no two major dimensions in the room 
should be the same, and preferably, there 
should be no parallel surfaces to play 
ping-pong with the sound, this includes 
the floor and ceiling. Where parallel sur
faces in close proximity cannot be avoided 
then one of the surfaces should be covered 
with absorptive material, such as a heavily 
folded curtain or drape. Alternatively; the 
sound can be dispersed by convex or an
gled panels placed on or near the offend
ing wall. Keep in mind that absorption 
will reduce overall volume in the room. 

Room dimensions best avoided would 
include multiples and sub-multiples of a 
wavelength of 50 Hertz, the mains fre
quency, which is about 6.8 metres, or just 
over 20 feet. Standing waves should be 
avoided at all frequencies, of course, but 
50 Hertz and its multiples are found in 
power supplies and is the frequency of 
hum introduced by hum-loops and picked 
up in un-shielded leads. Fans in air-condi
tioners and other electrical appliances in 
the room may also set up standing waves 
at those frequencies. 

Resonances in a room which often cause 
boominess or ringing, and acoustical feed
back to transducers like microphones and 
turntables, can be subdued by using a 
graphic equaliser in the system, one with 
at least octave-band or better, resolution. 

Background noise is an important factor 
and has taken on even greater significance 
since the arrival of digital audio and the 
popular, compact disc system and its wide 
dynamic range, typically 96 decibels. As
suming the volume control on the system 
had to be turned up in order to seat this 
dynamic range on top of the background 
noise, then the loudest sounds would be 
playing at 136 dB SPL, which is really far 
too loud for comfort, perhaps ear damag
ing even for short spells. Accordingly, dy
namic range needs to be recovered at the 
quiet end, by quietening down the room. 
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Since we conveniently ignore many of the 
sounds around us just listening for noises 
in the room may not prove to be as effec
tive as making a mono microphone 
recording of the room ".silence" and play
ing it back at a reasonably high volume 
level. You might be surprised at what you 
will hear. 

The loudspeakers 
When the room considerations are more 
or less under control it is time to consider 
perhaps the most important part of the 
system - the loudspeakers. The sound 
from the system can not be better than the 
speakers allow, and it is not unusual to 
find that more than half the total cost of 
the system is in the speaker system. 

The speakers have been given a single 
identity in the system because they cannot 
be separated in terms of performance, 
especially when used for stereo sound 
reproduction. It is only by having a pair of 
speakers matched in all respects, that they 
can present a sound stage which is stable 
and does not cause images of instruments 
to dart about, or the depth of the stage to 

change fleetingly. For example, it would 
be most disconcerting to hear a piano 
playing low notes to the right of centre in 
the sound stage and diving to the left 
when certain treble keys were played. 

The matching of speakers must also be 
maintained as they age. The quality con
trol of materials and workmanship natu
rally influences their initial cost. 

A more recent innovation in hi-fi and 
theatre speaker systems, and one which 
might be considered for extending down 
the bass response in a hi-fi system, is the 
separate sub-woofer or super woofer. The 
bass sounds in a program tend to be 
monaural. They play little or no part in 
stereo imaging and, accordingly, a good 
sub-woofer can be placed almost anywhere 
in the room and make a full contribution 
without affecting or detracting from the 
stereo image up front. The Bose Acousti
mas woofer, for example, can be installed 
conveniently under a couch of coffee 
table. 

It might also be said that the speakers 
are the most personal items in the system. 
Speakers with similar technical spccifica-

I 

les Cordilini 

tions can and do sound different and ap
peal to different personal tastes, respec
tively. Accordingly, listening tests, prefer
ably in situ, are advisable to find the 
sound you like. 

Specifications are useful, however, for 
matching the speaker system with the am
plifier, as speakers which are more effi
cient need less driving power to create the 
same volume. On the other hand, the 
power handling capabilities of the speak
ers must not be exceeded or they might be 
damaged as a result. .As well, the proper 
impedance range must be adhered to so 

· that the amplifier performs within its 
specifications and is not overloaded. 

Speaker specifications usually include a 
sensitivity figure expressed in decibels of 
the sound pressure level they will create at 
a distance of one metre when one watt of 
electrical input is supplied by the ampli
fier, e.g., 90 dB SPL at 1 metre, for 1 
watt. 

Ninety decibels of sound pressure level 
is generally comfortable but nevertheless 
fairly loud. Every three decibels of differ
ence of speaker sensitivity is equivalent to 
doubling the amplifier power, as far as 
matching the two are concerned. Ten deci
bels is a power ratio of 10 to 1, (which ef
fectively doubles loudness). Accordingly, a 
speaker rated at say, 80 .dB SPL at one 
metre for 1 watt, will need ten times the 
power required by a speaker which de
livers 90 dB SPL at 1 metre for 1 watt, to 
sound as loud. A lower sensitivity, or effi
ciency, does not necessarily reflect on the 
quality of a speaker system but nonethe
less should be taken into account when 
matching the speakers with the amplifier 
rating. 

Amplifier Ratings 
The power needed in a hi-fi or stereo sys
tem is often debated. Some say a higher 
power is advantageous, even necessary, 
while others choose lower models. Per
haps two main features of power ratings 
are worth a mention. One is the head
room br reserve power needed to handle 
the peaks which occur naturally in music 
and speech. T.o handle these without clip
ping, the amplifier should have almost 20 
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NewRe1eases. ~ . .· . . 
GETTING THE MOST.FROM.YOUR 
MULTIMETER . 
A.A. Penfold . . .· . . . BP239 

··This book is primarily aimed at begin nets 
and •those of limited experience of 
electronics. Chapter 1 covers the basics of 
analogue and digital multimeters ..._ the 

. merits and limitations of each. In Chapter 2 
various ·methods of component checking 

•. ·. such as transistors, thyristors and diodes 
1 •are described. Circuit testing is covered in 

Chapter 3, with subjects such as voltage, 
.current and continuity discussed. . '. · .. 

1 102pages $11.00 

AN INTRODUCTION TO SATELlltE 
TELEVISION . .· •·· 
F.A. Wilson 1 • . . . . . . BP195 
A well written, comprehensiveandeasyto 

. understand introduction to satellite .TV, 
written for both enthusiast/technician and 
the interested lay person. Explains how 
satellite TV works, the equipment needed · 
for reception, how to work out antenna· 
orientation for yout .location, correct 
installation and so on. Lots of reference 
tables, formulas for calculations and a 
glossary of satellite TV jargon. 
104 pages ·· · 

MORE ADVANCED ELECTRONIC 
r MUSIC PROJECTS .. 

.A.A. Penfold . . . ·· • BP0174 
Intended to complement the first book (SP7 4) DY 
carrying on where it left off and providing a tange . 
of slightly more advanced and complex projects. 
Included are popular effects units such as flanger, 
phaser, mini-chorus and ring-modulator units. 
Some useful percussion synthesisers are .also 
descriDed _and together these .provide a 
comprehensive range of effects including drum, :. 
cymbal and gong-type sounds. · 
.96pages · 

MIDI PROJECTS .. 
A.A. Penfold .·· . • BP0182 
Provides practical details of how to interface many 
popular home computers with MIDI systems. Also 
covers interfacing MIDI equipment to analogue 
and percussion synthesisers. . · · 
112 pages $11.00 

AN INTRODUCTION TO Z80 MACHINE 
CODE 
A.A. & J.W. Penfold · . • . . BP0152 
Takes the reader through the basics of micro-

• . . processors and machine code programming with 
.· no previous knowledge of these being assumed. 

· The microprocessor dealt with is the Z80 which is 
used in many popular home .computers and 
simple programming examples are given for 
Z80-based machines including theSinclairZX-81 . 
and Spectrum, Memotech and the AmstradCP.C ·1 
464. Also applicable to the Am st rad CPC 664 and ;. 
6128 .. 
114 pages $10.ol> 
. . . 

POWER SUPPLY PROJECTS • . . 
1 A.A. Penfold . . . r · · . . . BP0076 ' 

The purpose of this book ls to give•a number of 
power supply .designs, ,including simple 
unstabilised .types, fixed-volta11e types, ~and 
variable-voltage stabilised designs, .the latter 
being primarily intended for use as bench supplies 
for the electronics workshop. The. designs 
provided are all low:vo1tage types for semi
conductor Circuits. This book should also help the 
reader to pesign his own power supplies.· . 1" 
96 pages · .. $7.50 ·· 
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A.A. Penfold . ·. • BP233 
A handy data yeference book, written especially 
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supply circuits, .. circuit -symbols"; op-amp 
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J3.B. Babani · • · ·• 1 .... • BP0160 
A complete Dook ·for the home constructor on 
"how to make" RF, fF, audio and power coils, 
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possible .type . is .discussed and calculations 
necessary are given and explained in detail. All 
mathematical data is' simplified for use DY 
everyone ... 

'"96pages $s:so 
····· · CHAFrr or= RAD10: El..Ebt~dN1c, ···• • .. · 

SEMICONDUCTOR AND LOGIC 
SYMBOLS .... · . . .. 
M.H. BaDani B.Sc (Eng) ·.. . .. BP0027 
Illustrates the common, an'd many of the non-so
common, radio, electronic, semiconductor and 
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and instruction manuals, etc. in most countries 
throughout the world. . 
Chart $4.00 
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PROJECTS 
Fl.A". Penfold I .. 1.. .... • < . BP012'l' 
The aim of this book is to helptheireMer to put 

. together projects from standard circuit books with 
··a minimum of trial and error, but Without resorting 

to any advanced mathematics. Hints on designing 
circuit blocks to meet your special requirements 
Where no "stock" .design is available are also 

.provided. 
128 pages· 

AUDIO AMPLIFIER FAULT-FINDING 
CHART 
C.A. Miller . . . BP120 
A very useful fold-out chart which will guide almost 
anyone in tracking down faults in audio amplifiers, 
systematically and quicklyulncludes detailed 
notes. 

$4.00 
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. EAParr . . ·· •. . . .. · BP0044 
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synthesis .4n the process: This is achieved by 
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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 

44.l kHZ and 16 bit technology. Now 

Yamaha has, as Audio Magazine states, 

"found a way to improve on perfection''. 

Introducingthe world's finest CD player 

that features 18 shifting bits and 8 times 

oversampling digital filters. A tech

nological progression that quadruples 

both sampling frequency and density to 

produce exquisite wave-form resolution. 

Saatchi YAM 044 

The result is unsurpassed sound quality. 

We could mention its 44 key wireless 

remote control, its new 3 beam laser 

pick -up, its 24 track direct access and 

random access programmable playback. 

Or we could compare it to our previous 

model, the CDX 1100. Of which Audio 

Magazine said ''As to how a CD player is 

ideally supposed to sound, we do not 

hesitate to say that it should sound like the 

READER INFO No. 34 

CDX 1100''. All of which proves that the 

new CDX 1110 won't sound one bit better 

than any other CD player. It'll sound 

two-bits better. Starting at $399, our 

entire CD player range is there for the 

picking in your local Yamaha Hi -Fi store. 

5 YEAR WARRANTY. 

12 month warranty on laser heads. 



Optimising Hi-Fi System 

dB of headroom, or power in reserve. 
This amounts to 100 times the average op
erating power which creates the perceived, 
general loudness of the sound. Assuming 
the amplifier is coasting along creating its 
96 dB SL using only one watt of power, 
the peaks will require 100 watts. On that 
basis it might seem that the higher the am
plifier power the better. But most ampli
fiers also have generally similar dynamic 
range and signal to noise specifications. 
Say for example we compare two ampli
fiers, one a 10 watt model and the other 
rated a 100 watts, each with a dynamic 
range of, say, 96 dB. The dynamic range 
is relative to operating power in each case, 
therefore the higher power amplifier will 
have more residual noise at normal listen
ing levels. In fact the noise level after the 
volume control is still there even with the 
volume control turned down. Whatever 
amplifier power rating you decide upon 
make sure the amplifier has enough inputs 
and outputs to cater for the components 
you plan to include in the system. · 

These and other factors such as the 
sensitivity of the speakers and the liveli
ness of the listening room should all be 
taken into account when choosing the sys
tem power. Other components in the hi-fi 
system such as cassette decks, turntables, 
tuners and compact disc players can then 
be considered in the context of the trans
parency of the amplifier, speakers and lis
tening room. Naturally, when these items 
ae optimised one can be and, indeed, has 
to be, a little more discerning of compo
nents upstream. It is suggested that rela-

tively small increases, say 20 percent, in 
the price of analogue components such as 
turntables and cassette decks yield notice
able differences in the quality of sound 
they produce. Changing the cartridge on a 
turntable, for example, or moving it from 
a vibrating shelf to reduce acoustic feed
back, however slight, can be very reward-· 
ing. Compact disc players, on the other 
hand, can sound the same to many listen
ers, despite their having a variety of fea
tures, laser styles, dual converters and 
oversampling. Subtle differences in per
formance when they do exist can only 
come through wider openings in the per
formance of the amplifier, speakers and 
room - and in this instance we should 
also include, perhaps, the listener. 

rune rs 
Stereo AM-FM tuners, too, are a popular 
convenient source of higher fidelity stereo 
sound. Care should be taken to ensure 
they are equipped to deliver the goods by 
connecting suitable antennas respectively 
to the AM and FM sections. In weaker 
signals areas a tuner with higher sensitivity 
will be needed to keep the signal to noise 
ratio respectable, especially in the stereo 
modes on both bands. A higher signal 
strength at the antenna will also enable 
the tuner to be more frequently used in 
the higher fidelity, WIDE bandwidth 
mode, where applicable, on the AM and 
FM bands. One might feel that in pack
aged systems the opportunity to tailor the 
system to personal tastes is removed but 
there are many combinations and options 

to choose from. Depending on budget and 
overall requirements it might be advisable 
to go for quality instead of quantity in a 
particular price range, with particular at
tention paid in the first instance to the 
amplifier and speakers. Then, options may 
be considered and compared. 

Installation 
The system should be installed with opti
mising its performance in mind. All com
ponents should be mounted on sturdy sur
faces to minimise feedback and micro
phony which will tend to blur or smudge 
transients in the sound. The speakers 
should be set up, each in similar geometric 
and material surroundings so that the 
room does not alter the characteristics in 
each channel, or pull the stereo image 
around on different kinds of music. Don't 
forget, too, that the hi-fi cabinet or the 
system itself may present a hard reflective 
surface to upset the acoustic balance of a 
finely tuned room. 

Speakers should be set up facing the 
prime listening position, unless, of course, 
they have wide dispersion or characteris
tics that require their setting up to reflect 
and disperse sound in ways other than by 
direct radiations. It would also be wise to 
keep them out of direct sunlight and possi
bly rain or mist coming through an open 
window. Where the speakers are installed 
in line with other furniture or fittings they 
should be flush with the other cabinets, 
and neither recessed nor protruding. Jut
ting edges and cavities near the speakers 
will tend to colour the sound. 

Budgeting the cost of each item in the 
system is a very personal task and depends 
on the size of the system and the afford
ability of various components. We would 
all like to have top of the range gear but 
the pocket can be a very effective hand
brake. Also, our individual experiences 
with sounds means some of us will be 
more easily satisfied than others. Never
theless, from the foregoing we might con
clude reasonably that about a third of the 
system cost will be spend on the speakers, 
perhaps more. Conceivably, another 20 to 
30 percent could be apportioned to the 
amplifier, especially in smaller systems 
which might be later extended. 

This leaves about 30 to 50 percent to 
spend on other components which, by the 
way should include a good pair of head
phones for personal listening. If you want 
a compact disc player and a turntable then 
the allowance for each will need to be re
duced accordingly, perhaps in favour of 
the former. Perhaps, too, we could also 
apply the "percent cost" philosophy to 
special leads for the speakers and other in
terconnecting functions in the system. e 
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THE S-55T IS markedly different from 
the previous Pioneer Speakers in that it 
would appear that the designers at Pioneer 
are starting to learn from some of their 
competitors in England, Germany and 
Japan. Through this learning process they 
are now incorporating features which 
really does put them on a par with, and in 
some respects in advance of many of their 
competitors. 

The S-55T speaker system is small, and 
is best described as a "bookshelf' system. 
The speaker line-up is unusual with a pair 
of 14 cm diameter low frequency drivers 
vertically aligned on the face of the cabi
net flanking a central 25 mm diameter 
'ceramic carbon' dome tweeter. 

Ports 
The diaphragms of the mid-range/low fre
quency drivers are fabricated utilising a 
carbon/graphite composite matrix to 
achieve extremely high stiffness with low 
weight. These diaphragms are flexibly sup
ported and are neatly trimmed with a 

. brushed satin anodised aluminium sur-
round. These drivers are retained by an 
unusual support system which utilises a 
"mid-ship mounting system" which is at
tached to the rear face of each of the 
drivers. This combined stiffening frame 
come support bracket provides lateral fix
ing rails which are claimed to reduce 
driver distortion and cabinet resonance 
problems. The external surrounds are used 
to provide positive fixing as well as 
achieve an exciting appearance which most 
major speaker manufacturers have now 
adopted in order to improve the visual im
pact of their products. 

Each of these speaker units incorporates 
an extremely flexible rolled foam surround 
and the drivers cones, voice coils and 
magnetic circuits are designed for long 
amplitude excursions which are essential if 
reasonable fidelity is to be achieved at low 
frequencies. The central dome tweeter is 
also extremely attractive, but unlike the 
mid-range/woofer units is mounted on the 
front of the cabinet and carefully inset 
into a felt face which is provided to reduce 
high frequency reflections and dispersion 
problems whilst simultaneously improving 
the appearance of the cabinet when the 
front grille is removed~ 

The. dome tweeter is a Pioneer Model 

DT-035A which utilises a very unusual 
magnetic assembly with a rear port in 
which a spirally wrapped layer of felt is in
serted to provide controlled damping for 
the rear of the tweeter diaphragm. The 
face of the dome .tweeter is cleverly pro
tected by an extremely strong woven 
heavy black mesh grille behind which a di
rectional spoiler with cruciform supports 
has been placed in close proximity to the 
tweeter diaphragm. This directional 
spoiler is reminiscent of the spoilers de
veloped for the Philips AD 160 Series 
tweeters which effectively broaden their 
polar pattern to obviate the high fre
quency beaming which is otherwise a 

MEASURf'.b !'ERFORMANCE OF: 

Louis Challls 

problem in the 12-20 kHz region. The face 
of the tweeter has also been very carefully 
aligned to reduce dispersion and reflection 
problems all the way up to 20 kHz . 

Unusual 'eatures 
Removing the tweeter from the cabinet I 
revealed· a number of other unusual fea
tures. The first of these was that the dia
phragm has been formulated from an unu
sual combination of carbon and ceramic 
fibres to provide a very stiff linear piston 
performance with extremely low weight 
and inertia. The rear of the tweeter is pro
vided with a very small venting port be
hind which a roll of felt is inserted to pro-

PIONEER S-.5.5T 

S!:RIAL NO: . PH.l 00833 
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Pioneer S-55T Speaker 

vide supplementary damping. 
The rear of the speaker incorporates a 

large supplementary ferrite ring magnet 
which has been incorporated to reduce 
stray flux leakage and allow the speaker to 
be located in close proximity to either TV 
sets or other electronic components which 
require protection from spurious or stray 
magnetic leakage. 

With the tweeter removed from the 
cabinet it was easy to inspect the 'mid-ship 
mounting' stiffening frame set behind each 
of the mid-range/low frequency drivers. 
These really do increase the overall cabi
net stiffness, positively reduce the motion 
of the drivers under high excitation condi
tions and dramatically reduce the effects 
of multiple resonances from the side and 
rear of the cabinet in the area where these 
problems are so commonly experienced. 

The inside of the cabinet is provided 
with a large wad of damping felt which is 
carefully centred by the speaker cables 
and set well clear of the two (2) loading 
ports which are inserted in the rear of the 
cabinet. Now a double load port combina
tion, is I acknowledge unusual, and yet in 
practical terms it offers a number of 
potential advantages when compared with 
a single port which might have been con
sidered in lieu of the double port. The 
length and dimension of the venting ports 
have . been selected to optimise the fre-

dB 
0 

Phase response 

Frequency - kHz 

PIONEER 
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quency response in the 40-100 Hz low fre
quency region. I suspect that this charac
teristic has been selected for marketing 
purposes as much as for audible benefits. 
Inside the cabinet as well designed cross
over with conventional air-cored inductors 
with polypropylene capacitors have been 
installed on the removable back panel, 
whilst at the lower end of the cabinet a 
well designed pair of color coded Univer
sal terminals have been neatly inserted 
with terminal edges that ensure that the 
loose or bare wires can not rotate once 
they are correctly inserted and clamped. 

Externals 
The frontal appearance of the S-55T 
Speakers is enhanced by a well designed 
removable grille which utilises a neat stiff
ened perimeter plastic moulding to which 
the open-weave black cloth is thermally 
bonded. The plastic moulding also incor
porates four neat inserts, which are re
tained by four matching inserts in the face 
of the speaker cabinet. The appearance of 
the speakers is equally attractive with or 
without the grille and I suspect that many 
users will opt to leave the grille panel off 
in order to show the speakers. 

The cabinet is veneered with a quality 
plastic veneer on the face, top, bottom 
and sides with only the rear panel being 
provided with a paint finish. The bottom 

inside of the cabinet has been provided 
with four captive nut inserts located close 
to each of the four corners to facilitate the 
attachment of a supporting floor stand, or 
alternatively to simplify suspension of the 
speakers from either a ceiling bracket or a 
wall bracket, depending on needs. 

Performance 
The on-axis frequency response of the 
S-55T's is not quite what I would have ex
pected, and depending on where I put my 
microphone in the vertical plane relative 
to the pair of primary drivers, I was able 
to display interference effects between the 
two main drivers. These interference ef
fects, which also interact with the rear 
loading ports outputs, was most pro
nounced between 60 Hz and 180 Hz. By 
contrast the frequency response from 
200 Hz to 19 kHz is particularly smooth, 
although there is a perceptable rise of the 
order of 4-5 dB between 600 Hz and 
1.5 kHz, which provides a degree of 'mid
range presence'. This same lift in mid
range response also manifests itself in the 
one third octave band room response 
which I recorded and which I will .com
ment on further later. 

The pronounced dip in the frequency re
sponse for the near field measurements 
close to the drivers which shows up be
tween 60 Hz and 80 Hz intrigued me. 

This dip is a direct proximity interfer
ence effect which does not show up in the 
frequency responses at 2m on axis. By the 
same token the drop in frequency re
sponse between 70 Hz and 200 Hz created 
by the vented rear ports, and which shows 
up at 2m on axis, does not show up in the 
near field measurements close to the face 
of the individual drivers. 

The frequency response measured on 
axis and on 30° to the main axis is excep
tionally smooth all the way up to 20 kHz 
at which point it really takes a dive. The 
extended frequency responses, which I 
measured using an alternative swept oscil
lator over the range 200 Hz to 200 kHz, 
displays a dramatic rise in response be
tween 21 kHz and 30 kHz. In this region 
the tweeter actually has a significant reso
nance whose presence would not have 
been detected had we not performed a 
decay response spectra evaluation. This 
high frequc:;ncy resonance characteristic is 
unlikely to be excited by program material 
on either CD players, record players or 
tape recorders. 

For the heck of it, I measured the varia
tion in frequency response of the enclo
sure with the two rear vented ports 
blocked off and then super-imposed the 
two sets of results on one level recording. 
With the ports blocked off the low fre-
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. Pioneer S-55T Speaker 
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quency response between 30 Hz and 
100 Hz drops with an 8 dB droop at 
60 Hz. The measurements performed close 
to the face of each of the drivers revealed 
that the cross over frequency is approxi
mately 2.7 kHz and that the on axis re
sponse from the drivers is exceptionally 
smooth. 

The phase response of the S-55T is 
equally smooth and typical of a speaker 
which has been carefully designed for 'true 
phase linear' characteristics. In keeping 
with all vented enclosures, the impedance 
curve displays some very healthy peaks 
and bumps with two sharp peaks at 42 Hz 
and 90 Hz, a 6.5 ohm impedance between 
200 and 400 Hz and another modest rise 
to 24 ohms at 2 kHz. Because of these 
characteristics the S-55T would be classi
fied as a 6 ohms speaker system which 
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Pink noise response in the listening room 

could only be paralleled with other 
speaker systems provided the amplifier is 
capable of handling impedances of less 
than 4 ohms. 

The polar response of the speakers is 
exceptionally good with a degree of uni
formity which few other speakers in this 
price range can provide. At 10 kHz the re
sponse is only approximately 3 dB down 
at ± 30° to the main axis and is only 8 dB 
down at ± 60° to the main axis. At fre
quencies over 10 kHz the polar response 
plots tend to exhibit a number of lobes or 
petal-like responses with off-axis angles 
greater than 30°, but then so do all the 
other speakers we have tested. This tend
ancy is however, less pronounced than 
most other speakers that we have recently 
reviewed. The lateral dispersion character
istics of the S-55T speaker system is ex-

( 1612/2112) A B C 

ceptionally good and must rate amongst 
the best that we have yet seen. 

The tone burst testing displayed some 
noticable but modest ringing effects over 
the normal frequency range. This was 
most noticable at 6.3 kHz, but this charac
teristic was eclipsed by the spectacular 
ringing at 21 kHz (see photos appended). 
I suspect that this ringing characteristic is 
further exacerbated by the proximity ef
fects of the 'spoiler ring' which is located 
in front of the tweeter diaphragm. 

The decay response spectra confirms 
how smooth the output is over the range 
100 Hz to 20 kHz, confirms the resonance 
characteristics of the tweeter in the 21-
30 kHz region and confirms that the 
drivers and the cabinet have been very 
carefully designed and particularly well 
constructed to minimise spurious -reso-

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

The SM Studio Monitor Series 
giv~s you live concert punch, 
clarity and a knockout 
performance. 
Infinity gets you back to what 
it's all about. Music power. 

~ lnfinil}'® 
Distributed by: 

Silver Australia Pty. Ltd. 
4 Rushdale Street, Scoresby, Vic. 3179. 
Ph: (03) 763 0177, Fax: (03) 763 0677. 
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Pioneer S-55T Speaker 
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nances from the front, sides and rear of 
the cabinet. Apart from the sharp reso
nance at 24 kHz, the decay response spec
tra exhibits minimal resonance characteris
tics and these are exceptionally well con
trolled. Overall the decay response spectra 
is amongst the best that we have seen 
from speakers in the under $2,000 catego
ry. 

The distortion characteristics of the 
speakers are moderately high at 100 Hz, 
primarily because of the significant droop 
in the frequency response resulting from 
the choice of porting frequency, but ex
ceptionally low at all normal operating fre
quencies above that point. 

These low distortion characteristics were 
confirmed in the subsequent subjective 
evaluation which was 'coup-de-grace'. 

The last objective test I carried out wa~ 
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with the pair of speakers mounted on their 
stands in my listening room and fed with 
pink noise. Under these conditions the 
frequency response from 40 Hz to 16 kHz 
was remarkably smooth and there was 
only a modest dip ·in the response at 
100 kHz, 125 Hz and 160 Hz. Unlike my 
reference monitors, the S-55T's displayed 
a trace of mid-frequency colouration, 
which most purchasers would favour, al
though I personally prefer to avoid. 

Su•lective Evaluation 
The subjective evaluation of the Pioneer's 
S-55T was extremely pleasing. I evaluated 
a number of new CD's including an excit
ing new release of Mussorgsky's Pictures 
at an Exhibition with the Charles Dutoit 

.: 
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sooo 1 0000 2ooob 
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with the Montreal Symphony Orchestra 
(Decca 417 299-2). This is an electrifying 
rendition in which the speakers revellled 
and over which I rejoiced. The fidelity, 
lack of distortion and even the low fre
quency performance belied the size of the 
speakers, their cost and their miniscule 
proportions. The quality of sound was 
right on par with my reference speakers 
and I was more than impressed. 

The next disc that I utilised was a recent 
release of Verdi's Rigoletto (OGG 423-
114-2) which features Carlo Maria Giulini 
with the Vienna Philharmonic Orchestra 
originally recorded in 1980. This is an ex
citing record of a memorable opera and 
the speakers produce a quality of sound 
which will gladden the heart of any real 
opera fan. The feeling of presence, 
breadth of stereo imagining and quality of 
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Frequency response of the S55T displays some peculiar 
characteristics depending on placement of the input 
microphone. Note In particular the near field response at 50 mm 
from the drivers, which disappears completely at one metre. 
Another Interesting feature Is the 8 dB drop visible when the 
bottom port Is closed. 

sound reproduction were in all respects 
outstanding. 

The third disc which I utilised was a re
cent release of Mozart's Clarinet Concerto, 
Flute & Harp Concerto from Virgin 
Records with the City of London Sinfonia, 
conducted by Richard Hickox (PCD 852) 
which is a budget priced gem for Mozart 
lovers. 

The fourth disc which I utilised was se
lected to evaluate the performance of the 
speakers with a piano and I utilised an
other budget disc from Virgin Records 
with Cristina Ortiz in French Impressionist 
Piano (PCD 846). This disc is really "easy 
listening" classical music at its best and 
had there been a race, the Pioneer S-55T's 
would have romped home first. 

I tried some Jazz and Pop records and 
discs all of which were selected because 

Dimensions 
Height 524 mm 
Width: 236 mm 
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Weight: 11.2 kg 
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Pioneer S-55T Speaker 
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The polar response. Frequencies are shown in the centre of each rose. The lobing effect at higher frequencies is quite typical. 

they feature significant low frequency out
put in the 20-200 Hz region. Although the 
speakers peformed reasonably well, one 
had the feeling that a little more output 
capability in the 80-200 Hz region would 
have provided a slightly more realistic 
sound and a decreased distortion in the 
100-200 Hz region when played at levels 
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of over 100 decades at the listening posi
tion would be even better. 

The Pioneer S-55T's are one of the most 
outstanding bookcase-sized speakers that 
have been released in Australia and aside 
from my previous critical comments are 
undoubtedly one of the most attractive 
and accurate speaker systems in their size 

and price range. These speakers produce 
superb classical music, excellent pop music 
and almost realistic rock music. You won't 
have heard them yet because they are too 
new, but if you are considering new 
speakers then make the effort to hear the 
S-55T's as that effort will be worth all the 
trouble. e 
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Reviews 
VIDEOS 

Title: Prizzi's Honor 
Rating: M 
Standard: *** 
Put me before a movie starring Jack Ni
cholson and I'm already half sold. When 
another part of the combination is legend
ary director, John Huston, I'm yours for 
life. Here, Jack plays a Mafia hitman who 
meets up with another in the same profes
sion, in the person of Kathleen Turner. 
As ever, Jack exudes a devilish sort of 
chemistry which lights up on the screen, 
attesting to his sheer presence as an actor 
of the first magnitude. Anjelica Huston is 
nicely cast in a secondary role and she 
thoroughly deserved her oscar for best 
supporting actress. Comedy, drama, sus
pense and reigning above all, the magni
tude of Nicholson. One of the five best 
films of the year and an offering not to be 
missed. 

Tille: Eat And Run 
Distributor - Crystal 
Length - 80 mins 
Rating: M 
Standard:*** 

Peter Brown 

This may be the "sleeper" comedy of the 
year. Any movie that has a premise, a 400 
pound alien who eats Italian (the people 
that is, not the food) has got to be off to a 
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good start. When you couple the porcine 
alien with a wisecracking cop, a half-Jew
ish judge with a passion for vibrator bat
teries and a few sideswipes at law and 

, order, drug reform and bad mercery, this 
film really has something to say. 

Best among the stars of this production 
is the cop (Ron Silver) modelled on the 
Dragnet model of Joe Friday. However, 
this gent has a penchant for saying his dia
logue on screen, a habit which disturbs all 
and sundry. A genuine comedy with not 
the slightest hint of gore, something re
freshing when you are dealing with an 
Italian eating alien. Recommended for a 
hearty laugh. 

Title: The Yearling 
Rating: G 
Standard: **** 

Peter Brown 

Gregory Peck has never been better than 
in this paternal role of the eternally strug
gling sharecropper in the bayous of south
ern America. Dour wife is played by Jane 
Wyman, this being her second best role 
after the classic Johnny Belinda. The story 
of a boy and his love for a deer is time
lessly told and the superb photography al
ways reminds me of the classic George 
Stevens' Shane. A film not to be missed. 

Peter Brown 

Title: Beverley Hills Cop 111* 
Rating: M 
Standard:* 
I must be the only person in Australia, 
perhaps even the Western world who finds 
the antics of Axel Foley singularly unfun
ny. Screaming at all and sundry, while 
masquerading as a cop is a poor excuse 
for humour, but the queues outside the 
movie theatres tell a different story. Plain
ly, the gent is a phenomenon. However, 
comedy is like travel; purely subjective. I 
loathe New York, finding it three steps 
lower than Calcutta, while others con
stantly praise it to the skies. The same 
goes for comedy where I abhor Chaplin, 
Jerry Lewis, Mel Brooks and the afore
mentioned gent. However, I am in the mi
nority and no apologies are made for my 
verdict. In this treatment, Axel continues 
his adventures against the bad guys and 
after oh so predictable mayhem, good and 
virtue win through in the end. After all, 
this is God's Country. 

Peter Brown• 

Compact Discs 
reviewed on this page 

supplied by Angel Compact 
Discs. Phone (02) 253-3690 

Tille: Gallipoli* 
Rating: G 
Standard: ** 
For the life of me, I could never see what 
all the fuss was about when this was first 
released. The fact that war is hell has 
been told and retold by the likes of Ku
brick with Paths of War and Remarque's 
startling Western Front. Yet, here we have 
the Aussie message, this time incorporat
ing a dash of hatred of the British, a few 
shots of unconvincing trench warfare and 
a pyramid or three. Yes, I am the first to 
admit that like so many other Australian 
films, this is a good looking effort, but it 
needed a good script and this is sorely 
lacking. Two mates, their sprinting abil
ities and the heights of the Dardanelles 
were plainly not enough to keep this 
'umble reviewer away from the arms of 
Morpheus. 

Title: From The Hip 
Standard: *** 

Peter Brown 

Two of the modern day Hollywood Brat 
Packers star in this offering which details 
the story of a somewhat unconventional 
lawyer and his rather bizzare initiation 
into the profession. Honestly, some of the 
antics some of these American lawyers get 
up to would get them turfed out of Yass 
Petty Sessions, let alone one of the city 
courts. American law is truly an ass to 
paraphrase the Great Bard, but this 
should never stand in the way of a good 
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* * * * Don't miss i1 * * Please miss it 
* * * Value for money * Watch the microwave instead 

film and this is certainly a good film. Judd coMnAc.r DISCS 
Nelson is known as Stormy Weathers and r11 
he is certainly stormy in the extreme. 
Some of his court room inventions would 
have Clarence Darrow turning in his 
grave, but the fact of the matter is that 
the audience is treated to a sometimes 
serious, sometimes hilarious offering based 
on the law, ridiculous defences and even 
more ridiculous matters pertaining to 
jurisprudence. For the budding barristers, 
miss this offering by a mile, but the rest of 
us mere mortals can certainly sit .back and 
enjoy the fun. 

Peter Brown 

Title - Creepshow 2 
Distributor - Roadshe>W 
Length - 92 minutes 
Raling-M 
standard - ** 
I have often wondered at those who hire 
movies for the sheer gore of it. This hor
ror spoof has buckets of ·gore, but despite 
the bloodletting, it is slightly disappoint
ing. Perhaps the worst enemy of both 
comedy and horror is predictability and it 
wreaks havoc in this epic. The movie is 
really a toned down Twilight Zone with 
buckets of innards. 

Three stories, one starring George Ken
nedy and Dorothy Lamour, form the cen
trepiece of the movie, which is a sad se
quel to the original film of the same 
name. George and Dorothy star as store 
owners murdered in a particularly nasty 
fashion, the second tale concerns a swim
ming adventure gone horribly wrong and 
the conclusion of the movie is taken up by 
a seemingly endless tale of a hit and run 
driver. Plenty of gore for those who love 
it, but a surprise visit to the abattoir 
. would yield more in the field of 
blood and guts. 

Peter Brown 

Tille - Carousel 
Artist - Various 
Label-MCA 
Producer - Thomas Shepard 
Cal. No. - MCAD 6209 
One of the most surprising things about 
Carousel is that it is derived from a Hun
garian play set in Budapest. In fact Rogers 
and Hamerstein were not keen on the play 
at all and heavy pressure had to be ap
plied before they agreed to write a musical 
based on it. 

Despite their reluctance however Carou
sel became a classic musical and is usually 
revived at least once every few years. This 
disc is the latest recording and is the result 
of collaboration between both English and 
American artists. Sarah Brightman, who 
seems to be singing in everything these 
days, sings the role of Carrie, whilst Bar
bara Cook sings the role of Julie and Sam
uel Ramey, Billy. The music is provided 
by the Royal Philharmonic under the bat
ton of Paul Gemignani. 

Whilst the singing and production on 
this disc are almost faultless one cannot 
hail this recording as an unqualified suc
cess. Too many of the early tracks involve 
dialogue, which serves to make it painfully 
clear that good singers are not always the 
best actors. With that said, this version of 
Carousel is undoubtedly the best currently 
available. 

Simon O'Brien 

Do computers 
play any part 
in your life? 

•NEWS 
•REVIEWS 

•PROGRAMS 
•TUTORIALS 

All Your Compulrr's articles are 
written in everyday English, 
not computer jargon, so even if 
you're a beginner there's 
something for you in every 
issue. And our regular columns 
on all the popular brands of 
microcomputers are packed with 
enough information to get any 
newcomer straight into the 
exciting world of computing. 
- Your Compulrr is going 
to cost you a lot less 
than its overseas rivals - and 
provide you with the latest 
information on the computer 
scene in Australia at the same 
time. Look for it every month at 
your newsagent. 
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Sound is becoming increasingly important in establishing mood and 
ambience for residential and commercial environments. Through ongoing 
research, Bose explores the field of psycho-acoustics to learn more about 
how sound affects emotions. The result of this research is an innovative 
line of audio products that allow you to use sound in ways you never 
thought pos.sible. 
When you need to select a speaker system, Bose gives you a lot of options 
such as advanced speaker systems that are ideal for the latest audio/video 
entertainment centres. Ceiling speaker systems that can be heard but not 
seen. Environmental speakers that withstand the elements - from a 
subzero ski slope to a 200°F sauna. Even colour-Coordinating speakers 
that can be used as design elements. 
Our reputation for quality has made Bose the speaker of choice for the 
Queen Elizabeth II, the Hollywood Palace, the Royal Albert Hall in London 
and Adelaide's Festival Theatre. The list goes on. 

Bose gives 
• • you music 

in your choice 
of size, shape 
and colour. 

Bose products have earned an international reputation for quality and 
reliability over the past 22 years. And all Bose products have one common 
goal: making the environment more pleasing to the ear as well as the eye. 
So next time you're looking for speakers look for Bose. Regardless of the 
size, shape and colour you choose, we know you will be impre~sed. 
For more information, brochures and prices please contact: 
Bose (Aust.) Inc. 11 Muriel Ave, Rydalmere, 2116. (02) 6841022. 

N.SW. & VIC Bose (02) 6841022. QW. Stereo Supplies (07) 2213623 
TAS. Chessman Distrib. (003) 39 3353. S.A. Blackwood Sound (08) 2781281. 
WA. Prosound (09) 3251066. N.Z. Rangitoto (649) 274 7860. 

RIISE 
Better sound through research. 
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This short basic program will 
allow any club, etc to use a mi
crobee as a bingo machine. 
The 'bee will randomly select 
90 numbers and upon pressing 
the space bar will display each 
number in turn on a grid allow
ing the caller to check and 
verify called numbers from a 
checker after a bingo call. Each 
number, as it appears on the 
screen, will flash on and off to 
indicate that it was the last 

number selected. If, however, 
the caller happens to press 
when bingo is called, backspace 
allows him to step back to the 
bingo number. Upon verifica
tion 'of the .numbers the caller, 
to start another game, presses 
escape, whereby a new set of 
random numbers will be gener
ated. 
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0'!?11 ~0 PE11 * * * * * * * * * * * * * * * * * * * * * * * * C'016(" P-<0:POl<E 22c1,20 

G. R. Laming, 
Mile End, 

SA 

0017:z' CL2.: CURS 1 ~: LltJDEFL ItJE:PPI:~T "CASSETTE LABEL !NAME-PLATE MAKER": NORMAL: CUPS 
64:f'PIMT [A64 4':;] 
001:?('1 IF F·c )0 THEN 240 
0(:!1QQ! PRHIT" This program can bo;. L•Si<'d to prod•JCe Cas5c-tte- Case Labe-ls or"\"Ca 
ssette Name-plcites or.;::; M1crobee DP-10'0 pt 11,te ... It v11il .-.Isa·· 
00200 PRIMT "~iorl· ~ntli rii1r.1!Ylal 01lte,.elior1 on mo5t othe-r dot-u.atriY prlr'1ters."\\" 

Or, the C;:\SSet':e C'OIS<:' Labels ,'D<.· :::3•• pvt in a t1tle,pr1nt" 
0021('1 PPitJT "rL.!e-1 :1r.es for prog.-dm 11ame5 and also prir1t rnult1ple cop1.:s."\\" 

Or, the Casse".to;. tlafl'e-plates /D'J can put ir1 a title and prir1t"\"rnult1ple copies. 

t!C~::'.20' P~I:rRitlT' " Hit ar,;- ie1 tc cont1r.~1e-.,, •. ";GOSUB 950 
00230 CUPS 12a:FOR E=l Tn 12:PPIN'T ~A64 32J: :ND'.T E 
0024;3 (URS 192:PR!NT "Ple~se d·oose tt.e optior1 /OL• require-:":CURS332:PRINT "1-Pr 
ir1t Cassell:e case labels":CUPS 396:PRIMT "2-Prir1t Cassette narne-plates":CURS 460 
:PRINT "3-Q1.1it" 
0(?12'513 ".'UPS 524:PRINT "4-Return to title scre.:-n" 
00260 GOSU:B 950 
00270 S=INT !VAL !A0$l l 
00280 IF S< I OR S>4 THEN 260 
.00290 CltJ S GOTO 310,630,880,960 
00300 REM tt.U. THIS SECTION DETERMINES CASSETTE CASE LABEL FORMAT tUltt 
00310 CURS 128:FOR E=l TO 10:PPINT [A64 321 i :NEXT E 
00320 POKE 220,96:CURS 192:PRINT "Enter a title suits-ble .for the spine of the ca 
ssetteCT112'ximum":PRINT "18 characto;rsl _________ _.. ________ ":CURS 15,5:INPUT N1$:P 

Ol<'E 220, 20 
01Z1330 IF LENCNlSl>

0

18 THEN CURS 192:PRINT [A170 32J:CURS 200:PRINT"NAME TOO LONG 1 

! !•:PLAY 24,7:CURS 199:PRINT £A20 32l:GOTO 320 

00340 IF LEN (Ml$ l =0 THEtl LET Nl $=" 
00350 PRINT\ "Do you war1t ruled lines for pro9ram names(Y/N)?" 
00360 A1$=l<'EY: IF Al$="" THEN 360 
00370 IF Al$<)"Y" AND A1$0"y" AND A1$<>"N'' AND Al$C"n" THEN 360 
00380 PRINT 
00390 POKE 220,Q6~INPUT "Ho1~ man)' copies do you ~Jish to rnal<elmaximurn of 4/?"C~PO 
KE 220, 20 
00400 IF C=0 THEN GOTO 230 
00410 IF C<l OR C>4 THEN CURS 119:PRINT [A60 32l:PLAY 24:CURS 1,9:GOTO 390 
00420 PRIMT\\\TABClll "Hit ar1:t l<ey when your printer is ready ••••• ":GOSUB 950 
00430 REM tuttt THIS SECTION PRINTS THE LABELS tftttt 
00440 CURS 192:FOR E=l TO ll:PRINT £A64 32l;:NEXT E 
00450 T=LEN!N1$1*2 
00460 CURS 476: PRIMT "PRINTING" 
00470 FOR I=l TO C 
00480 LPR I NT [ A40 95 l 
00490 GOSUB 910 
00500 IF Al$="n" OR A1$="N" THEN '5'50 
00'510LPRINT\ "l TITLE lTP! SI F :: TITLE lTP: S 1 FI" 
00520 FOR J:: 1 TO 11 
00530 LPRINT ": _______ : __ : ___ : ___ : : _______ : __ : ___ : ___ :" 

00540 NEXT J: GOTO 560 
.00550 LPRINT [A12 101 
0056"1 LPR INT [ A40 95 l 
00570 GOSUB 910 
00580 LPRINT [A40 95l\ [A4 101\ [A40 951 
00590 IF FRACT !FLT (I l /21 < >0 THEN 610 
01cl610 LPRINT:NEXT J:PLAY 24:GOTO 830 
00620 REM tHltt THIS SECTION DETERMINES NAME-PLATE FORMAT tttttt 
.00630 CURS 12B:FOR E=l TO 10:PRINT [A64 32l;:NEXT E 
00640 POl<'E 220,96:CURS 192:PRINT "Enter a title suitable for the side of a. casse 
ttetrnax1murn 14"\"charactersl --------------":CURS 12,S:INPUT N1$:POKE 22.0,20 
00650 IF LEN!Nl$i'H4 THEN CURS 192:PR'INT [A1'":'0 32l:CURS 200:PRINT"NAME TOO LONG 1 

"":PLAY 24,7:CURS 199:PRINT [A2.0 32l:GOTO 640 
00660 IF LENIM1$l=0 THEN LET N1$=" " 
006?0 PRIMT 
0068(' PCWE 220,96:INPUT MHm~ many copies do you wish to ma.kelmaxtrnurn of 10l?"C:P 
Ol"E 220, 20 
00690 IF C=0 THEN GOTO 230 -
00700 IF C< 1 OR C' ~ 10 THEN CURS 1, 7: PR, INT CA60 321: PLAY 24: CURS 1, 7: GOTO 6130 
00710 PRIMT\\\ TABllll"Hit ar1y kef when ;our printer is ready .•••• ":GOSUB 950 
00720 REM ll'IUI THIS SECTION PRINTS THE NAME-PLATES MH 
00730 CURS 192: FOR E= 1 TO 11: PPIMT [ A64 32);: NEXT E 

00750 CURS 476: PP INT "PP!MTING~ 

0el-:060 FOR I=l TC r 
0(?""''"'0 LPPIIH ~r.:<2 951 
0'?r.,.80 LPPPIT\ TAB C32-Tl /2: 

e'C'-:'92' LPPIMI CHP!14l;N1$ 
'.J;f2!"10 ~PRHJT ~A32 95J;CHR(10l 
1':'"'810 t!E'<T I 
(:l";:<e::?(" ~EM ttM# COMTINUE OPTIOtJ *It=!# 
00830 CLIPS 476~PRINT (A8 32l:PLA'I 24~CUP3 192~PRIIH" Do /O'·' 1~ar.t to pri.r1t SDrf· 
e mare Jabels/narne-plates(Y.'tll?" 
00'340 GOSUB 950 
00350 J F A0$=" N" OR A0$= "r," THE!·l 280 
00860 tF A0$=n'r'" OP A0$="." THEtl 1...,0 
0087@ GOTO 840 
00220 P"'t:CUFS 192:FOP E=1 TO 1C1:PPHJT (A6B ~21; :tjE;;r E:CURS 282:F'RINT "Are /DU 

sur€'"'":PLAY24,4:G03UB 0 '53 
Ql0?90 !F A(1$' ,. MID A@$:'":" THEfl GOT::. :20 ELSE PLWE 220,111:CLS:PRINT "Read;" 
:nm 
00900 PEM t:l*i# FC·U"."IHE TO PPillT Etl:...APGED :...APEL TITLE MIHI 
00~1('1 LPP!NT' TAB 140-Tl 1 :;::; 

c1002ei '..PPP-IT CYRi14\:tJ:$:f'n1 1:1#*1 PR:i 1l"'." E;~LARGED TITl..E "*'" 
00930 PE-r_IPtl 
~('9a0 PEI" Mitt! Wl\JT F'JP ~'EYBOF1PD 'OUFF.Jl\TI~~E tlttt:I 
00"':(1 r-£1$=f'E',': rr l\C:'$="" THEtJ ".';'::.{; ELZE PETUFN 

Cassette label and name-plate maker 
This is a program I wrote to 
print labels and name-plates for 
my cassette library. Using the 
program you can create labels 
for the cassette cases (with or 
without ruled lines for program 
names) and name-plates to at
tach to the sides of the actual 
cassettes. 

When the program runs ini
tially, the user is presented with 
a screen containing brief details 
of what the program does. The 
next screen is the main menu, 
and this is where the required 
option is chosen. The user may: 

1 - Print cassette case labels, 
2 - Print cassette name-

plates, 
3 - Quit, , 
4- Return to the title screen. 
With each of the options one 

and two, the user may elect to 
include a title on the label or 

name-plate, and with option 1; 
rule lines for writing program 
names, lengths and types on 
may also be specified. 

The labels simulate the card
board labels provided with most 
pre-recorded music cassettes, 
and have fold lines printed on 
them. The name-plates are stuck 
on the side of the actual cassette 
in the blank space between the 
tape reels nd the top of the cas
sette. 

Comprehensive error detec
tion is built'-in, so the program 
should not die if you enter 
wrong information. To escape 
from option 1 or 2 back to the 
main menu simply enter a 0 
when you are prompted for the 
number of copies to be printed. 

C. Dewick, 
Cronulla, 

NSW 
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ADl"IF.: CODE" l...JNE l ... ABE.L MNEM 

71JOO 
7DOO 2.1.FF/C 
71"103 22A0()0 
7fl06 21000'1 
7fl09 31100 
7DOB 23 
7r1oc ~:i60:I 
7nor.:: :?:1 
7flOF 7F 
7Dl0 tTTr 
7D1'.:' ~orA 
7flt1 :?~ 
7D1 ~I "/F 
1I"L:l6 i-r:;:T 
7n:if.! 20F"'l 
7I:rtA ;.~?n?on 
7Dl n 2:1 
7nt1-: :?.:.~n::ion 
7D~:t en~ r:u~1 

0000 
00000 Tnt•:il 

NX rtiYT 7.00t~ 

00100 
001.1.0 
001'20 
00130 
()0140 
00150 
0()1/,0 
00170 
00180 
00:190 
oo:>oo 
00:?.lO 
002:20 
OOTH> 
00?·10 NXTHYT 
00~''.'.JO 
0()21)0 
00:'.70 
oo~.~no 
00:?(10 
00:100 
00~10 
()()~~20 
0():130 
00:140 
oo::;;:.;o 
oo:v.o 

OPERAND 

oofoo 1w~1 r:~r::rc 1 nArwr-~ rni..· ·n1 n• r-1::·nnr.:Ats 
0011 o c1 .. :-;: rnr.;;x .;.:;:?ooo rn2·.~0~·1::; 

ggrn ~;~~~g~;~~~~1£~~ii~;,1:~~;'9~~ij~9 1·,,:;.:1.0~:,~ :;.1,1 ,,~,. 'i/' __ ~· 
00.l..iO DATA •... J~r..·-..i"i') ... 1 -: . .iOP'·".ip.1, .. 6,._.J~, •. ,.1,i,,~. , •.. ~1,.) ,,, .. 10,{.,,.1.i,.i4,.: 16 
00:1110 DAlAflr:~o~.,r:~l,170 

Old 
This short utility program will which marks the end of the pro
resurrect a basic program after gram and places this location 
the command NEW has been value at 08D2H and then 
executed which places a FF FF renumbers the lines. The utility 
at location 0900H and changes is called from basic with the 
the end of program pointer at command USR (32000) and is 
location 08D2H to 0901H. The relocatable as it only uses one 
utility calls the first program line relative jump. 
00001, then searches for FF FF 

~ 
00010 REM -
00020 REM -
00030 REM -
00040 REM -
00050 REM 

-=* BOXGRF .MWB *=·
Written by O.Jackson 10 I 87 

Produces box. graphics characters 
Characters 129 ==> 168 

00100 POKE 220,16 
00110 OUT#O OFF 
00120 HIRES 
00130 REM -=* SINGLE LINE *=-
00140 PLOT 3,0 TO 3,40 TO 19,40 TO 19,8 
00150 PLOT 27,31 TO 27,8 TO 11,8 TO 11,24 
00160 PLOT 3,24 TO 27,24 
00170 REM -=* IXJlJBLE LINE *=-
00180 PLOT 34,0 TO 34,41 TO 53,41 TO 53,25 TO 58,25 TO 58,31 
00190 PLOT 37,0 TO 37,23 TO 42,23 TO 42,7 TO 61,7 TO 61,31 
00200 PLOT 37,39 TO 37,25 TO 50,25 TO 50,39 TO 37,39 
00210 PLOT 45,23 TO 45,9 TO 50,9 TO 50,23 TO 45,23 
00220 PLOT 53,23 TO 53,9 TO 58,9 TO 58,23 TO 53,23 
00230 REM -=* SINGLE HCRIZ. ; IXJUBLE VERT. *=-
00240 PLOT 66,8 TO 66,40 TO 85,40 TO 85,8 TO 66,8 
00250 PLOT 69,40 TO 69,8 
00260 PLOT 74,40 TO 74,8 
00270 PLOT 77,40 TO 77,8 
00280 PLOT 82,40 TO 82,8 
00290 PLOT 69,24 TO 74,24 
00300 PLOT 77,24 TO 82,24 
00310 REM -=* IXJlJBLE HCRIZ. ; SI~E VERT. *=-
00320 PLOT 91,0 TO 91,7 TO 107,7 TO 107,25 TO 91,25 TO 91,7 
00330 PLOT 91,9 TO 107,9 
00340 PLOT 91,23 TO 107,23 
00350 PLOT 99,23 TO 99,9 
00360 PLOT 99,25 TO 99,39 
00370 PLOT 107,25 TO 107,41 TO 91,41 
00380 PLOT 91,47 TO 91,39 TO 107,39 
00390 OUT#O 
00400 CLS 
00410 Cl.RS 0 
00420 PRINT GR( 153)[A62 131]01R( 154) 
00430 FCR X=2 TO 14 
00440 ORS 1,X:PRINT a-tR( 146) 
00450 ORS 17,X:PRINT GR( 129) 
00460 ORS 33,X:PRINT QjR(129) 
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00470 Cl.RS 49,X:PRINT CHR( 129) 
00480 ORS 64,X:PRINT a-iR(146) 
00490 NEXT X 
00500 ORS 1 , 15 
00510 PRINT QjR(151)[A62 131]GR(156); 
00520 FCR X=129 TO 139 
00530 IF FRACT(FLT(X)/2)=0 THEN ORS 5,X-126 ELSE ORS 4,X-126 
00540 OOSlB 710 
00550 I-EXT X 
00560 FCR X=140 TO 150 
00570 IF FRACT(FLT(X)/2)=0 THEN ORS 20,X-137 ELSE ORS 21,X-137 
00580 OOSlB 710 
00590 NEXT X 
00600 FCR X=151 TO 159 
00610 IF FRACT(FLT(X)/2)=0 THEN ORS 37,X-148 ELSE Cl.RS 36,X-148 
00620 OOSU3 710 
00630 NEXT X 
00640 FCR X=160 TO 168 
00650 IF FRACT(FLT(X)/2)=0 THEN ORS 52,X-157 ELSE ClRS 53,X-157 
00660 OOSU3 710 
00670 NEXT X 
00680 U=USR(32774) 
00690 PO<E 220, 111 
00700 El'IJ 
00710 PRINT "GR" [I4 X]" "GR(X) :REn.RN 

GR pi I \ •. I... .. • rn t40 It L ' r cm 1::;1 11 llf' H1l r .. \ ..... 

lW 1'.ll 1 Cl-P J41 IT crn fi2 n 0-1\ Hi! .b 

cm rn - [}{\ 142 = cm JS'.3 rr Cff~ 1b2 J 
Cl-P G? l GP 143 TI (}R 154 ll GIP 163 j 

nR tr: 1 lrn 144 ir (w1si:; II cm 1E4 t 
crn i;:.1 i OR 14511 CH\ 1'.f. u llR 165 F 

lW Ef, L lW 146 jl lW 157 li cm 1a; f 
lW ill r crn Wn Gf: 1:;o ll cm 1671 
a~ rn ~ (}{\ 148 ~ lW 159 li 
lW. ill t Cl-P 149 li 

GP rn l CIR 150 ~ 

Box Graphics 
This program uses a series of 
plot statements to produce PCG 
graphics characters borders 
around the screen. The plot rou
tine takes about two seconds to 
produce 40 characters consisting 
of single line, double line, dou
ble vertical with single horizon-

For Sale "Two 40W RMS Mag· 
navox 1 O" Speakers. Perfect 
condition. Superb bass and 
treble response. Huge Mag· 
nets. Will haggle - $100. Kea· 
Ion. (045) 66·4491." 

For Sale. 5164 (641<) dynamic 
rams. These are used chips re· 
moved from old systems so no 
refunds at this price. 85 cents 
each plus $3.00 P&P each 
order, or $80 per 100 Including 
postage. Don McKenzie, 29 El· 
lesmere · Cres., Tullamarlne 
3043. 

lW. 1ffi b 

tal, and single vertical with dou
ble horizontal. The last half of 
the program provides a list of all 
the characters along with their 
appropriate numbers. 

0. Jackson, 
Devonport, 

las 

For Sale. Quad II value power 
amplifiers, $300 pair, quad 22 
value pre-amp $70, Teak value 
pre-amp $40. Goodmans 
audio M 15 inch, 50 watt 
woofer $160 pair, Grace 707 
tone arm $90, 5ME·3009 tone 
arm $60. Sydney (02) 488· 
8184. 

For Sale. Tektronix 545A 30MHz 
oscilloscope, dual trace com· 
plete with manuals: $340. Tek· 
tronix 221 portable oscillo· 
scope, mini condition, 10 MHz 
$320. Sydney (02) .488·8184. 
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Push button Joystick 
This circuit for a push button 
joystick was designed to do 
more precision work with joy
stick driven graphics soft
ware packages on the Com
modore 64. If is also compat
ible with the Commodore 
128, Vic .20 and most Atari 
computers. 

2-}...-.o- DOWN 
--FIR Et 

® 
I -- LEFT UP 3-)--o 
I -. 

l.-)--o RIGHT ® 
LEFT RIGHT l 

5-)liLC-. ® 
The push button joystick 

basically works on the princi
ple of joining the common 
group of a C64s joystick 
with a direction from the 
computer (either up, down, 
left, right or fire). By using nor
mally on push button 
switches to switch directions, 
the user can obain greater 
accuracy with their work 

~)-..[-- FIRE 
@) 

DOWN 
@) 7-:>-m'c 

I GNO 
~ 

than with a conventional joy-
stick. 

To cater for everybody's 
needs more than one fire 
button can be fitted, as long 
as if is .mounted in parallel 
with the first one. The con
structor can decide where to 
mount the switches and my 

1 suggested layout is shown. 
Ian Ross 

Lower Templestowe 
Vic 

I 
9-fli!C 

PIN TYPE NOTE 
I Jll'{AO 

l JOYA I 
3 JOYAZ 

4 JoYAJ 
5 l'OTM 
6 BllnDN A/LP 
1 15v Mo> IOOmA 
8 Gl\JO 
q POT AX 

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 
ET!, Federal Publishing, 
PO Box 227, 
Waterloo, NSW 2017 

Contributors can look forward to $20 for each published idea/program which 
should be submitted with the declaration coupon below. 

Programs MUST be in the form of a listing from a printer. You should in
dicate which computer the program is for. Letters should be typewritten or 
from a printer, preferably with lines double spaced. Circuits can be drawn 
roughly, because we have a draughtsman who redraws them anyway, but 
make sure they are clear enough for us to understand. 

'Idea of the month' c:ontest 
Scope Laboratories, which manufactures and distributes soldering irons and 
accessory tools, is sponsoring this contest with a prize given away every 
month for the best item submitted for publication in the 'Ideas for Exper
imenters' column - one of the most consistently popular features in ET! 
Magazine. E:ach 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 ET! 
Magazine. 

f{J{T 1 PIN 
I 

t 
! 

4 
s 

' 1 
8 
~ 

RULES 

TYP£ 
royso 
JOYBI 
JOI et 
JoYSl 
l'OTIY 

IJJ!T~ 8 
tSv 
GW 

!'CT 8X 

NOT£ 

Mat 100..A 

1o o o 
60 0 0 
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(FRONT VIEW) 

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 ET! 
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. 

r----------~----------------, 
I COUPON I 
I I I Cut and send to: Scope-ET! 'Idea of the Month' Contest/ I 
I Computing Column, ETI Magazine, PO Box 227, I 
I Waterloo NSW 2017. I. 
I "I ai;1ree to the above tenns and grant Electronics Today /ntemational all rights to I I publish my idea/program in ETI Magazine or other publications produced by it. I I 

declare that the attached idea/program is my own original material, that it has not I 
previously been published and that its publication does not violate any other. 
copyright.•" f 
• Breach of copyright is now a criminal offence. I 

I 
Title of idea/program ................ ......... ........................... ............................. I 

I 
Signature .......................................................... Date ............ .................... I ' 

I 
Name........................................................................................................... I 

I 
Address ...................................................................................................... I 

1-
................................................................. Postcode................................ 1· 

L---------------------------~ 
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Screamer 
This device was designed to 
make an awful noise. It 
consists of two spaced super
tweeters to make a noise like a 
cicada. Two separate oscillators 
and speakers were used to pro
duce two sound sources that 
are approximately 4 Hz apart. 

The circuit consists of a fairly 
standard 555 oscillator followed 
by multiple cmos buffers con
nected to drive the speaker in a 
voltage doubling arrangement. 
Two separate circuits are 
made, one with a trimpot and 
one with a fixed resistor. 

NOTE: TWO IDENTICAL CIRCUITS 
ARE NEEDED 

Power supply bypass capaci
tors are important as the piezo 
tweeters are nearly all capaci-

Sound Approaches 
I was interested to note your 
comments in the article on 
ETl-186 wide range voltme
ter, regarding the precision 
full-wave rectifier. While I 
cannot say that your argu
ments are Incorrect, I find 
they are incomplete, and 
you have rejected at least 
two fundamentally sound ap
proaches because of (I as
sume) an incomplete under
standing of the principles in
volved. Let me explain. 

1. "A conventional full-wave 
bridge rectifier drops ap
proximately 1.2 volts across 
the diodes, which makes it 
useless for low-level signal 
rectification." 

The conventional full-wave 
rectifier (bridge) circuit has 
been used for at least forty 
years in a simple circuit 
which gives excellent lineari
ty. To illustrate, consider the 
circuitry around IC6 in your 
"How It works" diagram. 

Current flows from pin 6 of 
the amplifier, through R25, 
through the meter to the in- · 
verting input of the amplifier, 
and thence through RV7 or 
RVS to ground. It can be 
shown that the current in this 
circuit is equal to the voltage 
applield at pin 3 of IC6 
divided by the resistance of 
RV7 or 8. The resistance of ei
ther R25 Is less than the out
put saturation voltage of the 
amplifier, and also prov.iding 
that we don't call for an ex
cessive amount of gain from 
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trimmed very simply. 
the amplifier. OK. so far and Decreasing R1 or RS, or in-
all very simple. cri:>~sing R2, R4 or R6 will in-

let us assume that we di~ crease the gain during the 
connect the meter, conneC:t- negative-going half-cycle of 
ing these points in the circuit the input. 
to the input of a bridge recti- Decreasing R4 or increas
fier; let us now connect the ing R6 will increase the gain 
output of the rectifier to the on the positive-going half
meter. Apart from the full- cycle. 
wave rectifying action of the Thus increasing R6 will in
bridge, all we have done is crease the gain during both 
add the output voltage and half-cycles by an equal 
gain limitations of the ampli- amount; !it makes a simple 
fier, the meter current is not overall sensitivity control. 
affected in the least by the Increasing R4 will de
extra series resistance. In fact crease the gain during the 
the only factor in this part of positive half-cycle but in
the circuit that can vary the crease It during the negative 
meter current is the diode half-cycle; this resistor could 
leakage within the bridge, be used as a "symmetry" 
and this is not a problem with control. 
modem diodes. The traditional values 

Over forty years ago, this shown in your figure for R3 
type of circuit was giving ex- and R7 are compromise 
cellent results to beyond values to give minimum bias 
50 KHz using copper-oxide current offset effects, and are 
rectifiers and two stage valve in fact wrong! With FET input 
amplifiers with a gain of op-amps, the bias current is 
about 100 at best. In these negligbly small and the non
days of high-gain, high-slew- . inverting inputs can be 
rate FET input operational grounded with no ill effects. If 
amplifiers, together with fast desired (and it may be nec
switching diodes, it should essary with a high sensitivity 
be possible to achieve satis- unit) the non-inverting inputs 
factory operation down to a may be fed via 1000:1 volt
few tens of millivolts at fre- age dividers from potenti
quencies well above 100 KHz. ometers across the positive 

2. "Figure 3 was then im- and negative supply, for trim
plemented . . . even worse ming of the offset voltage of 
characteristics resulted. The each amplifier.· 
need for exact values of Far from giving poor per
resistors was also a restriction formance, I have found this 
:y . . " circuit to be a consistent 

A Study of the circuit of fig- good performer, from DC to 
ure 3 shows that the gain several hundreds of KiloHertz. 
and balance may be The main limitations seem to 

tive and cause the drivers to 
draw current spikes from the 
supply. These spikes reduce the 
output power but more impor
tantly cause the two oscillators 
to inter-react and lock espe
cially with such a small· differ
ence in frequency. The slow 
beat frequency makes this 
sound source very noticeable. 

The screamer was tuned with 
three hands, one for the trim
mer and one over each ear! 
The frequency of both oscilla
tors may have to be increased 
by increasing the 220m capaci
tors if a different type of super
horn tweeter is required. 

L. w. Brown, 
Burwood 

Vic 

come from poor HF gain 
and/or high bias currents 
typical of the early op-amps, 
including the 741. 

Name withheld by request 

IN REPLY 
A wide-range voltmeter, 1n itself, 
is technically not difficult, as 
pointed out by our correspond
ent. However. combining it with 
auto-polarity de and a need to 
keep complexity and costs down 
makes things a bit more difficult. 
The circuit of figure 3 [ET/ March 
88) 1s traditional. - and 1s pre
sented 1n the text IC Op Amp 
Cookbook by Walter G. Jung 
(1979) 

I agree that. in theory, trim
ming various component values 
should achieve the required 
linearity and bandwidth. How
ever. this would have added 
more variable resistors on an al
ready overcrowded board re
sulting in a more complex cir
cuit. During the development 
process [which was lengthy} I 
aimed for a high performance. 
low cost circuit - a dichotomy 
of the most difficult kind In fact. I 
tried trimming the values men
tioned by the correspondent. 
but still found the performance 
characteristics to be worse than 
those of the final circuit used in 
the project If the de feature was 
eliminated from the meter. per
haps figure 3 [in modified form} 
culd have been used successful
ly, as it has been in the post in 
the manner described by WG. 
Jung and our correspondent 
But after many hours of experi
ment. I gave up on it. 

Peter Phillips 

\ 
\ 



TEXAS 
INSTRUMENTS. 

TECHNOLOGY AWARD.UPDATE 

During 1987 ·Texas Instruments· sponsored ·· 
various final year electrical -engineering,; 
projects in the fields of Digital Sigrtal Pro- · 
cessing, Local Area Networks, and Parallel 
Processing. 

This report details the implementation of . 
machine vision indicating the software and 

.. hardware issues associated with a working 
system. The aim of the project was .to be 
able to recognise simple objects at a speed 
that is suitable for .use in robotics. This in-

CCD 
.:CAMERA 

TMS32020 
SWDS 

FC BOS 

PC-AT 

SYSTEM DIAGRAM 
,.volves image processing _which depending 
on system design and technique can be very ~ 

, time consuming. A multi-processor system . 
was proposed for this reason. , ··', . '', .' :: . . . · . . · ·' t; ' ; · · 

.Image processing involves the analysis of TECHNOLOGY AWARD UPDATE 
. an image in a quantised or digital form, such .PROJECT: Robotics< vision hatdYla~e ' 
that the image can be improved dr modified STUDENT R" h I ' 
in a way that will improve its information : IC ard De aney ' . ! ' \ 

.value .. Processing of this type includes filter- .. ,.SU~.~RVISOR: Dr P. M. Nickolls (University of Sydney)' -
ing and labelling of intensity levels withid · the distinction of objects witliin the 'pieture. 'cessing this'cotild be' just white arid bJa.ck.' -
the image according to the grey· scale: The This is done by using a modified nistogram. · ' > 

. gtey :scale is a spectrum of grey Iignt'levels' 'Ahisfogram of an ·image contains informa"' · Feature Extraction And Classifica-

. ranging from white to black. tion regarding the grey levels' that are con- tion , 
SYSTEM COMPONENTS tained within the image and the quantity of To detertnine the name' of an object;tertairi 

: The image capture device used is a solid pixels that are at ·each grey level. The type parameters of the object are extracted and a 
state CCD (charge-coupled device) camera. · of image scanned in this project consisted of · lookup table used to label the object as ei-

; The image is sent to a PC-addin board different shaped objects' on a contrastiri~ 'ther a square; circle, etc.' The parameters l 

which captures and stores the images in a .background. When a histogram was 'per- , are object area, centroid,,perimeter, and 
; 512x512 format with 256 grey levels (PIP- formed, two peaks generally 6cctif ·..:.:::: ori~ bounding box (BB) atea (this is the smallest 
1 512). Also housed in the same PC (80286 for the background artd one fot the'fore~ ' box that contains the object). ·These pa-
• based) is a software development system for . ground or objects. The peaks are ~erietally ; /ameters ate worked out by following pixel 
.·the, TMS32020 (digital signal processor). . fairly distinctive however a mdving average · 'paths and 'obtaining lengths and co•ordi- , 
, Initially the data from the PIP board was is also performed to smooth the .curve, .so nates~ 'The following tatios ·are set up and ': 
: processed by a PC resident program written that the peak values can be determined. By are used to determine the difference be-
in the language 'C'' however this was fourid modifying the histogram - shifting the Jwefo drc1es;· ellipses, ~qtiares,. rectangles, ' 
to be too slow. Communications between · "peaks to.-either· end of the grey scale - and in some cases orientations of the latter. ' 
the PIP board and the SWDS board was greater contrast and object definition can be Object area/BB area 1 , 

then set up via a PC controlling program fo . obtained ,(i.e. ·objects black, background BB width/BB heights , 
order thatthe image processing cou1d be ex- white). . . Perimeter/Object area . . . . . · ' 
ecrited on the TMS32020. The high speed of Image Segmentatibns'' ' ·.: ··. , .. · , Ir'a vertiCes count is inducted'. then triangles 
the DSP chip was used to increase the sys- This involves isolating and detehnining' the . cotlld also be recognised.· from ail image 1 

tern throughout. '' r ' ntimberofobjects in the image. This is done consisting of a ,mixture oflS' shapes; only : 
THE PROCESSING , on ,a piiel by pixel basis wliereby adjacent · ·yne ()bject was labelled \Vrongly _.:.an uhde-

pixels of .the same grey level' ate said t8 be fined odd shape was'labelled asa' rectangle. i 

PRE-PROCESSING parfof the same shape: Each pixel has to be' ,However~ i!1 .robot vision applications', the 
:Tiiis generally involves f!Jt~~i~g aha noi~~ -~ )abe1led' as a particular grey level and 'd~-' enviforirrieht is' knowri arid undefined ob
,removal from the original i~age to e!lhlince·, ' peiiding bn the effectiveness of the pi•e~prd:'. )ects will not be mistaken. . ' ' ' ' ' ~ 

ii f 

I 

". 

_'TiXAS·, INSTRtJMENTS,!AUSTRA·JIA' 
SEM"icb&ovcra:R·rGR.oo·i> 

P.ho:ne (02) 887~ILJ..22 
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Opto-isolated VMEbus 
Digital Input Module 

Power waveform 
Oscilloscope Adaptor' 
The Jubilee Instrument's PM~ · Under voltage measurement, 
8551 power waveform osCillo- each amplifier can accommo- '. 
scope adaptor provides any •date a' high voltage differential 
general oscilloscope With Yolt- input of up tO 1000 V ·and its ' 
age differential inputs and an · ~ensitivity' can exte1td down to 
inbuilt digital phase meter.· . 400mV. The amplifier band- :' 

Dedicated to ; waveform 'width · exceeds 2 Mfii with 
measurements in the fields of 'i50nsecs rise time. This is ade- ' · 

WI.th the VDIN mo·dule PEP is also available, as well as an · · 
' power electricity and electron- quate for making . accurate Modular Computers have intro- optional LED display for . · · · 

duced a new input module for demonstration bf-~he dacfual . ;:ics, the 8551 has three opto-iso- dv/dt measurements in the fast
la. te. d ,,differenti.al. in. pu. ts' ·th. lit ·.·est switching and cdmmutating the VMEbus with 16 individual input line: s.tatus. .The · single scale and convert •the input • Circuits with SCRs, thyristors and electrically separated opto- height Eurocard . occupies ,only · · · · · 

isolated channels. one slot on' the. VMEbus. sys- 'voltages t6 . single ended BNC . or transistor .. supplies. Contact ·. 
The' rriochile. is design~'d· for : .. tein. The"m6dule consiSts df a· outputs,; ~ompatible with .:ariy Taiwon (02) 308 3774. . . 

· conventional oscilloseop~. · READER INFO No.187 
easy ·and .cost-effective •solu-. VMEbus . :slave ,·.· .foterface .. . .. , , • 
tions for simple interface appli- A16:D16 .with , standard/short -----------~------------~ 
ea:tiorrs fo industrial control. supervisory .pr non-privileged 
The opto-isolation offers the access. The AO-pin. flat cable 
highest degree . of .protection . .connector . allows quick and 
against . inversion and .. over- easy connections. . . 
yoltages: The VDIN is available for 
. The VDIN module includes .the industrial temperature 

, 16 opto-isolated inputs with. .range of 0 to .70°C,. and also for 
signal .and .return lines ·for in- extended ,temperature ,range. 
terconnection .. It has the full For further information,. please 
•industrial input voltage range . contact Jfie ,Dindima Group,·· 
of .up to 24 Ydc. Data polling P.O. Box .106, .Vermont, Vic .. 
" . d 3133. . :•Or easy programmmg an use READER INFO No. 181 

MA1000 ~'EPROM: 
Progra~me~ 

:·oatataker Aids:· 
Chemical Research The ,MAlOOO. programs .virtu-.. fom;~~s are supported including 

ally all 24, I 28 and 32-pin . Intel, Motorola, . Tektronix, At .. Adelaide ' University's 'results available tO a computer 
MOS/CMOS (E) EPROMs up . ASCII° artd binary allowing the Department of Chemical Ertgi-·' as the experiment proceeds. 
to lM bit 27010/27011 without MAlOOO to interlace with most rieering, '.a PhD student, Mr Since Andy Zwahlen's experi
any personality modules: _. , , development.systems and PCs. Andy .Zwahlen, )s , using the merit' requires that'the rate at . 

.. An expansion bus.is provide
1d :. ,The. programmer supports Australian-produced. logger, which .the isobutane: reacts i 

to accommodate adapters 'for .. standard,, intelligent and ,super- )lie Datataker, ,to record .and remains' constant ,even though 
less common and future pro~ ,fast programming ,algorithms .control .an : experiment on the .the catalysts become less active 
grammable devices.', ' like Intel Quick-Pulse. "dehydrogenatfori · Of isobutane. With use, the Datataker's own 

- . 7 All :programmer ::software -js· ... ~The·,,programmer· split :.mode·· In ~.the .. ~xperiment; ·,gaseous -output .. channels ·are .. used -~o 
contained on-board and the supports 16 and 32-bit systems .isobutane is passed through a control the amount of isobu
unit is programmed via an RS- allowing the data to be :split• heated catalytic reactor. A tane being fed into the appara-
232C interface. Software updat- into multiple EPROMs. · A reaction occurs and the effluent tus. As the catalysts become 
ing is done simply by replacing 128Kbyte (lMbit) static RAM gases are passed through a less active, less isobutane is 
the control program PROM. buffer is included. A non-vo!a~ mass spectrometer linked to a introduced into the reactor. 

Transmission rates of up to tile buffer may be supplied as Datataker. . .For more information on the 
19200 bps are available from im /option! 'For mote inforfila~ • ' :The' 1IJlitafak:er \ . .fecords ·Hie tfatataker contact Data Elec
optional XON/XOFF software . lion contact ;1Microcontrol (02) 'spectrometer's analysis of the tronics (03) 227 1277. 
handshake. Eight translation :588 l774. ·"" ". · "' r effluent ·gases and makes the READER INFO No. 188 

: ''READER INFCfNo. 18€f' ·' 
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Recordertar ·Temperature· 
Sensitive Baads 
The Thermoscript Temperature 
Recorder is a small self-con
tained unit . operating without 
separate probes or power sup
.ply. The clockwork chart drive 
.and inkless recording medium 
provide ,continuous operation 
for 8, 16 or 32 days. 

.The Thermoscript is insensi
tive to shock allowing its use in 
,vehicles,. shipping containers 
etc. 

tact Kent Instruments (02) 

·;Schmidt 
-Modem 
; The Schmidt Model 123 AT (3-
, speed V21, V22, V23) modem 
. claims to give full 3-speed per
. fonnance for about the same 
price as most 2-speed modems. 
Designed and manufactured in 
Australia by Schmidt Electron-

. ics, it comes with a full 5 year 
warranty. The company bis 

· best known for their range of 
· taximeters. Technical support 
.. and service is immediately 
· availabie. Future upgrading to 
V22 bis is planned. 

For more iriformation con
tact Schmidt Electronics on 
(03) 531 8011. . ' 

READER INFO NO. '191 . 

·New CAD 
sonware· 
Intergraph has released a new · 
software package for designing 
printed circuit boards. Called 
PCB Engineer, it can handle 
single layer, two sided and 
multilayer boards. These can 
incorporate analogue, digital 
and high-speed logic along with 
surface mount devices. 

Phil Campbell, lntergraph's 
general manager says: "It 
adapts to the way you work. 
You can place components 
visually or have them placed 
automatically. Gr, you can use 
a mixture of the two. 

For more information contact 
Intergraph,on (02) 888 9900. 

READER INFO No. 192 

The recording span is 65°C in 
.the range - 40°C to +65°C 
with a measurement error max. 
±1°C .. The unit can be locked 
or sealed if required to prevent 1 

tempering and , two ' ·telltale 
pointers provide indication of 
the maximum and minimum 
temperatures which have oc
curred in the course of the 
recording. 525 2811. . 

:Use, tlle PB/2 llB a 
sra(lhic Terminal For more information con- READER INFO No. 189 • 

Datacran Mew Range Of 
Dial-up ·Modems 
Datacraft has released its new craft with the additional 
"Craft" series of modems. , feature of data compression ' 
These products and the ~up: • 'allowing it to oper:'.ite at 4800 
porting marketing campaign BPS asynchronous at little 
focus on the customer's need to ' extra cost. 
easily select a modem based on • "PROCRAFT'"a' high-sp·eed 
operating rieeds father' than V32 modem ·operating at 
technical · ~petification. Tlie -' 9600 BPS and offel'ing m:rny 
"Craft'! modems arid include a ··. user-friendly features. 
number of new features such a:s 
compressi61r ahd error C<itrec
'tion (MNP). 

The five products i~ tlie : 
series are: 
• "MAILCRAFT" a videbtex 

modem with speeds·· of· 300, 
1200/75BPS, and 1200 BPS. 

• "INFOCRAFT" a 1200BPS, 
Hayes/Concord Autodial, 
Auto Answer , Modem for 

, general use. ,, , 
• "QUADCRAFT" a ···four 
~peed, fully featured modem, , 
operating up .to 2400 BPS, 

, with error correction . and 
more .. 

• "SPEEDCRAFT" ,a 'four 
speed modem like the· Quad-

Recommended retail prices 
(inducting tax) of the rarige 
jre: Mailcraft ·:....... $488; .· In'fo
craft -"'-" $750; ·,ouadcraft ·-'
:$959; ·Speedcraft ~ $1439, and 
Procraft -'-) $4995: ' · 
· •All are now available. 

· Datacraft will "continue to 
offer other modems outside 
this range, but a new promo- · 
tional campaign will be centred 
around these five core 
·products:· 

For further information: 
Barry Lindsey, Marketing , 
Manager. Tel: (03) 727-9111. 

READER INFO No'. 190 

: i', ' 

Dimension Graphics ; has 
released 4107 and 4115 Tektro
nix terminal emulation software 
packages that support IBM's 
high-resolution graphics card 
and monitor, the 8514A. Di
mensfon Graphics is shipping 
two different product configu
rations for TGRAF-07 (Tektro
nix 4107) and TGRAF-15 · 
(Tektronix 4115) on the 8514A 
display. The first configuration' 
is a , single screen emulation 
product, both text and graphics 
appear on the 8514A monitor.-. 
The second configuration sup
ports dual screens: the graphics 
display is on the 8514A scteen· 
and alphanumeric ~dialogue) is · 
displayed on a·VGA monitor. 

The IBM. graphics display is , 
capable' .of 1024 x 768 resolu
tion and can display up to 256 

colours at one time .. The 8514A 
display is available only for 
IBM's Model 50, 60, and 80 
PS/2s. 

Price for TGRAF-07 (Tek
tronix 4107 emulation for asyn
chronous environments) is 
$1803, and the price for Graf
point's TGRAF-15 (Tektronix 
4115 emulation for asynchro
nous environments is $3835. 
The price for TNET-07 and 
TNET-15 (Tektronix emulation 
for networking environments) 
is $1803 and $3835 respectively. 

Dimension Graphics offers 
Tektronix graphics terminal 
emulatibn ·"'software for the 
IBM PC, XT, AT, PC clones, 
Macintosh II, and workstations 
in asynchronous and ·.network- ' 
ing' environments. Ph (02) 
929 5855. 

. READER INFO No. 193 ' 

Optoelectronic Dsvices 
ROHM has just released a 
number of new products eii
tending ; their already' wide 
range of optoelectronic devices 
such · us, the SLM23 High 
Luminance ' Surface ·Mounted 
LED's with Lens ROYG. 

.SLA590/5' 5inm· Red , High : 
Luminance Reflector type (300- · 
3000 •mod). .LA2216R •57mm 
high, 7 segment displays. SIM- ' 
22ST Infrared LED, and small 
profile, low power, wide angle. 

READER INFO No. 194 
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NEW PRODUCTS 

Waveform ·Digitizers· 
UCroy Corporation has 
created a high performance line 
of automated single channel, 
waveform digitizers, called the 
Century Series. The single 
channel configuration is 
claimed to provide the indus· 
trf s . best price/performance 
· ratiO for high speed waveform 
n'feasurement and alalys:is 
instrumentation. 
' Century Series System hard

ware ·has been ·designed . to 
maximise user ·benefits com
pared to analogue oscilloscopes 
aria Include acctirat<.i' measure
ments, extenaed memory
length waveform recording, 

both pre- and post-trigger · 
wareform recoraing, high reso- · 
Iution transient capture, digital 
signal processing ·and .analysis, 
ana total programmability.' 

For more information, con-
tact ETP Oxfora. · (02) 
853 5122. 

READER INFO No. 195 

Two New 1oo~MH1 · 
Analog· Oscilloscopes. 
Philips· is introducing two 100~ 
MHz analogue oscilloscopes. 
Each of the dual-channel, dual
timebase instruments has an in
tegral rriicrocontroller that 
makes it easy to use {with, for 
example, an Autoset key), and 
ensures accurate, error-free 
measurements. Philips say that 

·new New .production . tech
. niques have simplified con
struction and reauced prices, 
and also make the instruments 
easy to service and .maintain. 
An IEEE-488 interface allows 
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the PM3065 'and PM3070 to be 
incotporatea into :automatic ; 
test systems; and' enables auto
matic calibration. The basie 
moael is the PM3065; the 
PM3070 includes a range of 
cursor control. These instru
ments are offered alongside 
Philips' ·existing PM3050 ana 
PM3055 analogue , scopes 
(which are simultaneously 
being upgradea from 50 to 60- . 
'MHz with no increasein cost). 

. READER INFO No. 196 

Extra Fast Recovery · 
Rectifiers 
TRW Optoelectronics has just 
· releasea two new series of 
extra fast recovery rectifiers. 

The first, the DSR3000/ 
DSR5000 series, is an axial 
lead EFRR (extra fast recovery · 
rectifier) ;. which exhibits the 
fastest trr ·available. This speed 
coupled with low leakages ana 
low VF. These devices are 
hard glass sealed for high reli
ability. The .DSR3000/DSR5000 
is ideally suited for military 
programs as well as commercial 
applications and are also 
screened to equivalent per 
JANTX or JANTXV levels 
upon request. 

The second,· the HCR.3400/ 
HCR31000 series of surface 
mount EFRR also exhibit 'the 
fastest ttr available, with low 
leakage and low VF. These de
vices are hermetically sealed in 
a· . miniature custom surface 
mount Ieadless .. chip carrier, 
this construction provides for 
easy handling and mounting, 
while being rugged enough for 
medical, military or commercial 
applications. · 

For further ·· information, 
please ·contact: ·Total Elec
tronics, 9 Harker Street,· Bur
wood . Victoria 3125. tel: 
(03) 288-4044 .. 

READER INFO No. 197 

PaJ/ller waveform Monitor 
Power Waveform Monitor is a 
new instrument dedicated to · 
waveform' measurement in the 
field of power electronics. It 
enables the general Oscillo
scope to do the measurement 
functions : of powerscope with 
much lower cost and high 
safety . .It is a compact portable 
instrument providing one phase 
meter and three photo"isolated 
differential amplifiers. 

Each amplifier can accommo
date directly a high voltage 
differential .input up to JOOO 
volt DC, and its sensitivity can 
extend right down to 400 milli
volt. Not only the input range 
large, the common mode volt-' 
age is also large. At 1/20 atten
uation, .,a common signal to 
both input·· of each amplifier 
can be up to 220 volts rms. 

The amplifier bandwidth of 
2.15 megahetz with 150 nano-

seconds rise .time is. adequate 
for the 'fastest ~witching or 
commutating circuits in SCR's, 
thyristor or transistor ' supplies 
for . accurate dv/dt measure-
ments. . 

For phase measurement, ·the 
power waveform monitor send 
the moduriition signal to'. the 
Z-axis input of Oscilloscopes, 
and then display two J:iright-up 
markers, reference marker and 
phase marker, on the screen of 
Oscilloscopes. The phase angle 
between the reference marker 
and. phase market is read out 
digitally in 1 degree ~tep from 
1 degree, to 360 degrees. The 
phase marker is continually 
controlled by a knob arid ·the 
zero reference can be i;elected 
by push· button switches. This 
enables rapid comparison to be, 
made of waveforms .of two or 
three phase supplies to detect. 

READER INFO No. 198 



·~curitims · . , 
Techforce Sales, a division of 
RCS Design, has released 
Securitime, a device' which will 
allow companies to check the 

• attendance of staff and ·all in
comings arid outgoings. . 

· Securitime is based on a: bar 
code' reader combined with• a 
Psion · organiser an.d retails at 
$990. . 

READER INFO No. 200 

·-Tools 
CK Tools of West Germany 
has released a set of precision 
'pliers and cutters for use in the 
.electronics industry, 
· The new tools feature double 
. leaf springs for controlled 

action, induction hardened cut
ting 'edges for soft and hard 

.wires and four different 'levels 

82, ChannelAnalysinlJ , , ~~m~~t~~~g edges to .~eet all 

llal'ltft~a'ft · · · · ·· " Fot more informatiorl con~ 
nu11u1-'Uti1- tact Electratocil (03) 8481045. 

: "· READER INFO No. 201 
suring instruments such as-elec- .~ ... -----~---~-~----------~-·, Yokogawa have . recently 

released a new ·32 channel 
Analysing Recorder: . The 
Model AR3200 is an all~in-one 
digital · waveform analyser 
which digitally ,measures and 
records waveforms of up to 32 · 
channels. , 

It can measure ·UP to 2 chan-' 
nels using its large memory of 

· 10 Mbytes and is widely. used 
in laboratories . and equip
ment/machine testing plants. 
This recorder digitalises . the 
measuring field of conventional 
multi-analogue waveform .mea~ 

tromagnetic oscillographs .and 
recorders, .. thereby enhancing 
processing versatility. In addi-
tion, in multi-channel measure-, 
ment, this recorder is used for' 
the measurement of a wide 
range of physical quantities, 
:find cah integrate various input 
amplifiers according to applica
tions so that no external signal 
~onditioner is tequired to 
:achieve compact construction. 
f; For niore information contact 
!Parameters (02) 88 88 777. 
. READER INFO No. 199 · 

Something Fishy . 
Keen Irish anglers will so6n be 
able to plug into a computer 

. rservice which will give full in
formation on how Insh rivers 
and lakes are fishing·, the most 
effective baits, how recent 
catches have been and what the 
weather conditions are likely to 
be. . 

Called AiS, Angling 'Infor
mation Service, the system has 
been developed by Dr Kenneth 
Whelan of the Central Fish
eries Board, who ~et out to de-

'velop a computerised and con
tinuously updated service for 
fishermen: in Ireland and 
abroad, , 

The scheme is being part 
grant aided under an EEC pro
gramme for the development of 
informati6n technology and will 
;be developed by a private com
pant, SUS ·Research Limited, , 
jn association with . the Central , 
'Fisheries Board and the De
paitment of Computer Science, 
Trinity College, Dublin. 

) . ·.· ~ 

World Class Marine 
Transceiver 
The M-700AUS, a .49 .channel 
HF (high frequency) SSB/AM 
marine transceiver produced 
specifically for Australian· re
quirements, ,can transmit .and 
receive on· any authorised ma
rine channel from 2 to 23 MHz 
with up to 150 watts outJ)ut 
(selectable at 20, 60 or 150 
watts to suit conditions) from a 
standard 12 Vdc power circuit. 

Ideally suited for small ships, 

the .M-700AUS can also be 
programmed to receive on any 
frequency from 1.6 to 24 MHz, 
providing access access to use
ful services like weather-fax 
(weather chart fascimile trans
missions on 5100 kHz), news 
broadcasts and international 
(UTC) time and Pacific area 
weather broadcasts (5000, 
10000 and 15000 kHz). Ph 
(008) 33 8915. . . 

READER INFO No. 202 
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REVIEW 

Tandy .1400LT ·Review 

:without doubt,. journalists are 
partisan wheri it comes to· lap
':top cort1puters. For the'.killd of 
.work we do, the laptop is made 
:to'measure. Even admitting to 
this bias, however, the new 
:generation of laptops are im
pressive devices, con·ceding ·al-. , 

74 ·~ E:Ti June 1988 

nfost.'nothing· to their bigger 
cousins . except price. Screens 
are !:>righter than thef have 
ever been, graphics are quiet 
easily done, keyboards are no 
better or worse than any other, 
speed and compatibility as~ 
sured. As I say, .a journalist's 

dream machine. 
Typical of the new breed is 

'the Tandy 1400LT. Tandy, of 
course, was the company that 
started the laptop ·revolution 
with the TlOO, a LCD 
screened, Z80 based 8K ma
.chine with its own peculiar op
erating system and something 
that pretended to be a word 
processor. A few years down 
the track, and it's clear Tandy 
has come· .a long way: The first 
thing you notice is the screen; · 
a supertwlsted blue LCD dis
play with 25 lines and 80 col
umns )n text mode. A conven
tional LCD display is good for 
only one angle of viewing. If 
you move your head too much; . 
the letters disappear. The su
pertwisted display's ·· viewing 
angle is such that two or three 
people can quite easily read the 
screen at the saine time. It's 
also bright, so the ambient 
lightiiig conditions are no 
longer as important · as they 
were. It's a~ good as a Convert-
tionai video screen. . 

The keyboard is plea~a'nt tb 

use, with a nice positive tactile 
feel. · It's laid out in typical 
IBM fashiori with the function 
keys across the top, and the 
usual selection down both 
sides. The only concession to 
space it the fact that there is 
rto keypad, so the numbers are 
doubled up on the letter 
keys in the right· hand side of 
the keyboard. To access them, 
one needs to operate the Func
tion .and Delete keys .together 
to get into 'Num · lock' condi
tion. 

Under the keyboard, Tandy 
have managed to squeeze in 
4.7717.16 MHz, 16 bit V20 pro
cessor surrounded by 768 k of 
systert1 RAM and two 3.5 inch 
floppies. It runs under MSDOS 
V 3.2 and the .Phoenix BIOS V 
2.51. There is also on board 
circuitry for a serial printer, co
lour . graphics output and an 
RS232 port. If you are really 
serious, there is support for a 
variety of options which fit info 
.cards that .slide· into panels ori 
the back. ·For instance, ah 
RGB ·monitor, external key
board, an external 5.25 inch 
drive, an 8087 maths copressor, 
.or a modem. . 

Tandy ·claims a high degree 
of compatibility with the IBM 
standard, arid on the face of it, 
J found nothing to distiade me 
from that view; it ran every
thing I flung at it. The only 
thing I can find to take issue 
with is the price, which at 
$3995 is far too high. ·Obvious
ly, there is ,a perception among 
the manufacturers that the lap
top market will bear a price 
two to three times higher than 
the regular PC market. The 
fruit of that policy is a much 
smaller market that would 
otherwise be the case. In the 
case of the 1400LT that really 
is a pity, because it .deserves to 
be widely owned. 

Jo·n Fairall 



ETl·187 PROTOPAC 
-A Low Cost·Analogue/Digital Protoboard System' 
} 1' - ~ > 

THE DEVELOPMENT AND testing of 
elec'tronic circuits is usually a costly and 
time consuming business. Firstly, the sys
tem needs to be prototyped in one way or 

·another, power supplies connected .and 
test signals applied. Wires dangle around 
the test bench and connectioris to the cir-

. cuit are often far from ideal. In order to 
simplify the prototyping stage of the de
sign process this low cost protoboard sys
tem was developed. 

Primarily the project was conceived as a 
training aid that could help those new to 
electronics develop the skills required to 
'design and implement both analogue and 
digital circuits. Since the cost of a devel
opment lab is sci high it was thought that 

·more may be convinced to try their hand 
if an economic .alternative was available. 
What better way to do this than construct
ing your own system, learning in t.he pro
cess, and getting a versatile piece .of lab 
equipment in the end. 

Initially the system specifications were 
developed in consultation with staff mem

, bers of the electronic engineering section 
·of the School of Information Sciences and 
Engineering, Canberra College . of Ad-
vanced Education, and the Advanced 
Technology and Engineering · Centre 
(ATEC). Their aim was to provide final 
year engineering students with a low cost 

system which could be taken home to 
allow them to develop circuits in their own 
time. 

This meant that ·the system had to be 
very versatile and provide facilities for 
both analogue and digital design. In the 
end the following features were decided 
upon: 
- mains operation 
- +5 Volt power supply 
- +12 Volt power supply 
- -12 Volt power supply 
- Variable reference voltage -11 to +11 

Volts · 
- variable frequency clock with two 

phase output (180° apart) variable over 
2.5 decades 

- debounced pulser providing 
a) normally high output 
b) normally low output 

- +5 or + 12 volt operating levels for the 
·clock and pulser, link selectable: 

- power on LED indication 

Design Philosophy . 
The aim of this project was to provide the 
greatest number of features for the lowest 
cost. In order to comply with this the con
struction shown in Figure 1 was chosen. 
This is a departure from the normal proto
typing system in that the electronics is not 

·housed in a box underneath the proto
board. The greatest advantage of this ar
rarigernent is that the +5, + 12, -12 and 

1ground conpections can be··made ·directly 
from the pc board to the profoboard. This 

, saves the user having to wire power to the 
board every time it is used, _and saves the 
cost of four extra connectors. A clear per
spex cover was developed to house the 
electronics and hold the connectors. This 
is available as part of the kit associated 
with this project. 

Although this project was developed for 
the student or. Hobbyist, it is· such a Con
venient way to prototype that it has come 
into general use in our development labs 
over and above the more expensive 

.. "boxed" systems. 

Construction 
Using the component overlay given, begin 
with the five links. You' will have to de
cide which level wili be needed for the 
clock and pulser. If you use TIL (5 V), 
then configure the system for +5 volts by 
placing link 1 as shown. The long link be
side the IC should be insulated to prevent 
any chance of shorting to the connector 
wires. Next insert the resistors, then trim-

ETI JuM 1988 ~;75 



/ 

pots, IC, bridge, capacitors;. regulators , 
and transistors. This method works ori 
component height ,above board, allowing 
each level to be held in place .whilst sol
dering. The IC is· CMOS, so take the 
usual precautions of not charging yourself 
up before handling it. If you use different · 
transistors to those specified, ensure -the 
E, B and C are as shown. Peel back and 
strip both ends of ·the ribbon cable. lrisert 
one .erid into the ·eight points on ·the 
Mard. The board is labelled, with· P for 
pulse normally LOW. P for pulse normally 
HIGH and dOl, 02 are the two clock 
phases. Use four pieces of stiff wire for 
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the power rail connections, and 'trim them 
,off to about 6mm. ,'.fhese will push into 
·the four power busses .on the breadboard. 
,Solder the transformer in and trim the 240 
;volt pins back. • 
. The next sedion deals with the 240 volt 
wiring, so TAKE CARE. 

Make sure there are no _loose ends .or 
exposed wires. Solder the neutral· (blue) to 
the transformer connection point as shown 
and trim back. The power cable can be at
tached to the board using two cable ties. 
Solder a length of brown power cable to 
the other connection point. Now liberally 
coat the entire 240 V section with Silastic 

Adhesive Sealant (available at hardware· 
stores). Place the protective cover over 
·the . sealant and screw down. If sealant 
does not ooze out 'everywhere, you have 
not used enough! The earth lug can be at
tached to one· of the screws, and the earth 
wire (green) connected. Put . the board 

·aside and assemble the cover. 
The red binding post should be used for 

Vref. Insert the fuseholder, switeh and 
other connectors. Now back to the board. 
Wire each of the eight ribbon wires to 
their respective connectors, and switch, 
following the diagram. Slide a piece of 
heat shrink tubing, or a rubber fuse boot 

>"'Sr .s1c>ttl~ 1~ v.lous ·values· of 
.f:la.fl3 .a~ (!9 fl!.; fr-eqWncy range of 
yoU.. own dlolce may be found. 03,. . 

. (M, .ft5 am! .·Re are .emitter fOflower 
~ers to provtdt gt~er ~ .: 
sourelng current. . ... . ·· /. 

1118 91JIHr'i$ fo:tined ,Witn.R7, C10i;.· 
R8, tet{e) and sw1~ TI1e time uonstant 

, ;formed by R1:c10, ·•ml• Re..Cfo Ii"* 
ca,arge and ~~rte' tt!'M¢ tnlrt 
.smooth . tne vottaoe ,awtied ·· ,19 . the ... 
input , 6f .. OIC4(e) · .... the : ~tdt .· 

··· . bounces until 'he ~chin1,1 three"°',_ · 
of .the .inverter h•s be'en ·reached~ tfle .. 
time . constants. give an ~utpl.it .. ·pulSe .. 
width of appl'Oxlmatel}t tms. tc4(f) 1tt;; 

· vetts the output of IC4(e) lo pmVlde • 
··nomtalty hi1,1h output~· 



over the two brown active wires and sol
der them to the fuse holder. Push the in
sulator up over the connections and heat 
or cable-tie in place. Position the board 
inside the cover and screw the two togeth
er. Finally push the Protopac into the 
breadboard and screw in place. 

Testing 
Once the circuit has been constructed, 
give it a careful review. Look for solder 
bridges and bad joints on the non compo
nent side, and loose wires or suspect con-

. nection on the component side. Pay strict 
and careful attention to ALL associated 
mains wiring, which is potentially lethal. 

Examine the' orientation of all the semi
conductors making sure that the regula
tors, CMOS IC, transistors, LED and 
bridge rectifier are all inserted the correct 
way (as per the overlay diagram). 

Make sure the fuse has been inserted 
and then tum the power on. The LED 
should then light up. If it doesn't - don't 
worry, turn . the power off and get your 

' multi-meter 1ready. Measure. the voltage 
across the + 12 rail and the ground rail. If 
it reads + 12 volts and the LED still does 
not light then it is probably placed the 
wrong way around, so reverse it. If there 

,"!'" 

BREADBOARD. 

lNJERSl!l' '1/.lJV l>C 
l'RlTECTIVE Cll\IER 

0 

TERMINAL Ktv 
A ~ V REltRENCE TERMINAL 
B'-- QDO< M 
C.- ClDCKf>B 
0- GND 

E - PULSER 9NITCH TERMINALS 
G - PULSE N:JlMAUY HIGH TER-11NAL _,,.
H - PULSE~ !!JN TERMINAL J1._ 

is no voltage present check that the posi
tive terminal of the btidge rectifier is in 
the correct position. 

Once the power rails have been checked 
the variable reference voltage can be test
ed. Simply connect a multimeter to the 
output terminal and vary the trim potenti
ometer with a screwdriver. If the 'Output 
does not vary then check that the transis
tors are inserted the correct way around. · 

The clock and pulser sections alf run off · 
the one IC. If they are both not operating 
then IC4 is probably to blarrie, so check 
its orientation. If the· output from the 
pulser is OK but the clock output is .not , 
running look into the circuitry associated 
with the output -buffers (04, 03, RS and 
R6). 

Using the system 
Using the system is easy. Plug it ,into the . 
mains socket and power is applied to the 
board. Note that the power rails need to 
have wire links placed halfway down the 
board if you wish to ·distribute power to 
the second half. 

Electronic. components such .as .inte
grated circuits, resistors; capacitors, etc 
can now be plugged directly into the 

board. Connections between component~ 
are made 'with small pieces of solid core 
copper. insulated wire sometimes called 
Bell wire to Telephone wire) .. The best 
place to get this is, you guessed it, multi
core telephone cable. The rest is up to 
you. Happy developing! e 

WHERE, to BUY THE 
PROTOBOARD SYSTEM 

A complete ·kit of parts for this project ,is 
availablionly through: 

Applied Audio Consultants, 
· GPO Box 733 , 

CANBERRA CITY 2601 
Ph.• (062) 43 3345 , 
Fax: (062) 47 0985 
KIT PRICE $79 
(plus ,5 postage and packaging expenses) 

. The kit comes complete with tinned 
printed circuit board, breadboard, 
pre~drilled and screen printed perspex covt?r, 
and all components necessary to construct 
the project. A full set of instructions is also 
supplied. 
NOTE: The printed circuit board and design 
are copyright and the property of Applied 
Audio Consultants and may not be copied or 
used without permission. 
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ETl·14;13 
ELECTRONIC 
CROSSOVER 

In the Past there have beeh many Circuits for, Audio Electronic crossovers but 
the one presented here is based on an unusual circuit, is simple, versatile 

and above all easy to build and use. 

· ,Simon Leadley · · ·· 
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ELECTRONIC CROSSOVERS are used 
to eliminate the need for the inefficient and 
heavy units that are used in conventional 
speaker crossovers. They are used to split 

. the audio spectrum into 2,3 and sometimes 
4 ranges, which are then fed to a separate · 
amplifier for each speaker. The advantages 
lie in the fact that the drive to each of the 
speakers can be adjusted so that the differ
ent sensitivities of the' drivers match .. In an 
ordinary passive crossover this matching is . 
done by attenuating the drive to the speak
ers with large wattage resistors which waste 

· ·power. The passive crossover must be de- .. 
signed with the particular drivers in mind so 
that it will work properly. Putting a particu
lar passive crossover in a speaker system for 
which it wasn't designed will result in poor 
sonic quality unless the drivers are very 
similar. With an electronic crossover; how
ever, both the crossover frequency and the 
level of drive to each speaker can be varied, 
allowing it to compensate for a great range 
of driver specifications. 

Construction: 
The whole unit is built on a single board 
that can be configured 2 ways. As a mono 
3-way crossover or as a stereo 2-way. Begin 
by deciding which version you wish to build 
and then select the values from the table for 
the crossover frequency sweep that you de
sire. Check the circuit board for shorts be
tween tracks and then place all the passive 
components (take care to orientate the ca
pacitors as in the diagram) Next I suggest 
that you use IC sockets for all the pp· amps, 
it will make testing easier and replacement 
in case 'of component failure quicker in the 
future. (the extra cost is well worth it!) 
Then place the power supply components, 
taking care to put the regulators in the cor-

rect spot. The power transformer also fits 
on the board so it may be necessary to drill 
out the mounting holes to suit. The pots for 
the frequency adjustment also fit onto the 
board. Solder short lengths of wire to the six 
terminals of the pot and then pass these 
through the board at the correct points and 
solder them to the board. The two LEDS 
are soldered together with the Anodes of 
each connected to the Cathodes of the 
other. Two flying leads are then taken to 
the board. (Note: the anode is the longer 
leg of the LED). 

TESTING: 
I found it best if the IC's wem't fitted at this 
point so that you can test if the power sup
ply is functioning correctly. Connect 240v to 
the transformer input and then use a mul
timeter to see if the power rails are present 
at the correct pins of each of the IC sockets. 
·If not, power dowff(remove the 240 V from 
the wall socket) and check that the diodes 
and the regulators are properly'orientated. 
If all is well, power down and insert the IC's 
(check orientation!) Power up again and 
feed an audio signal into the input. Using an 
amplifier you should hear filtered output 
from each of the outputs. Turning the pots 
on each channel should sweep the fre
quency up and down. If not power down 
and check all connections. Because the two 
filter blocks are identical, at . least one 
should operate so you can compare them. 

Setting the LED threshold will depend on 
the usage that you have for the unit. Besides 
providing power on indication, the LED cir
cuitry can be set to indicate that a predeter
mined input level limit has been reached. In 
a PA system this might be the OdB level 
while in a home Hi-Fi it may indicate onset 
of clipping in the preamplifier. The multi-

! ' 

tum trim pot is adjusted to give the required 
point. 

Packaging: 
Hyou intend using the unitwith a PA sys" 
tern you will probably want to mount the 
unit into a 19" rack mounting case. The fre~ 
quency adjust pot will be best mounted on 
the rear of the unit as they will usually be set 
once and forgdtton, also it is best that they 
ate mounted far from prying hands. The 
level controls are best mounted on the front 
panel so that the system can easilybe tuned 
in different rooms. Note that the Level con· 
trol pots are 'COnnected to the outputs with 
flying leads .so that the unit has flexibility in 
construction. 

If, on the other hand the unit is being 
used with a home Hi-Fi unit then the con· 
struction can be more modest: A small in· 
strument case is ideal, since the signal levels 
are quite high and a fully shielded case 
therefore . unnecessary. Mount the power 
switch and power cord away from input cir· 
cuitry to minimise hum pickup. 

Filter values 
To set the cross-over frequencies, you 
need to select values for the resistors and 
capacitors that surround the . filter ele-

. ments. Around IC3a, for instance, we 
need values for RVla, R18 and Cl. To do 
this we apply the formula: 

F= 1 
2 x 3.14 x Cl x (RVla + R18) . 

Assuming F for the low to Medium transi
tion is 400 Hz, and we· set C1=56n, we 
discover that (RVla + R18) equals: 

1 
2 x 3.14 x 56 x 10 9 x 400 

= 12062 R · 
which can satisfactorily be realised with a 
10 k pot and a 2.2 k resistor in series. 

ETI June 1988 - ·79 



Portable Desoldering ·Station 
.· A Quality Product from PACE 

. Coltronics Pty Limited 
INC.INNSW · . 

6 Stanley Street, Auburn, NSW 2144. Telephone (02) 6471566 .. 
·Telex AA26279. Facsimile (02) 6471603 . · 

13/22 Bridge Street, Eltham, Victoria 3095. Telephone (03) 
4391411. Telex AA26279. Facsimile (03) 439 2229. • 
K.D. Fisher & Co. SA (08) 2773288 

READER INF No. 32 

The ·components around JC3b have the 
same values. Using the components in the 
circuit gives cross-overs at about 400 Hz 
and 7 kHz, which seems to be quite satis
factory. However, do not be :afraid to se~ 
lect different values .to suit your set up, or 
indeed, the type of music you like to listen 
too. 

In ~he event that you decide to config
ure the . network as two two-way cross
overs, you will need to make sure that 
both speakers cross over at the same fre
quency, so all the components will have . 
the same values. In this configuration, the 
input buffer and the over range LED cir
cuit can be removed. 

ETl-1413 - PARTS LIST 
Resistors - all 
resistors V. watt, 1 % 
metal film unless 
otherwise specified. 
All values in ohms. 

A1, 2, 3, 7, 14, 15, 
21 ........................... 10k 
R4, 16, 17, 10 ........ 390K 
A6, 5,8, 11 ............ 100A 
A10 ........................ 20K 
R12, ... c ................... 2K7820A 
R13 .... c .. : ................ 470K 
A18 ........................ 2K2 
.R19 ... .:.. .................. 2K2 

Semiconductors 
IC2, 4 .................... :TL071 
IC3, 5, 1 ..•.. c ........... TL081 
IC6 .....•...... : ............ 7815 
IC7 ..... : ................... 7915 

01, 2, 3, 4, 5 ..... : .... IN4001 
D6 .......................... 1N4004 

Capacitors 

":" 
C1 ........................... 33n 
C2 .......................... 33n 
·c3 ...•..•••.....•••.•••••••. 1011 
C4 .......................... 1µ 
C5 .......................... 111 
C6 .......................... 10µ 
C7 .......................... 10µ 
CB ...•..........•........... 470µ 
C9 ...•...................... 470µ 
C10 ........ , ............... 56n 
C11 ........................ 56n 

Potentiometers 
AV1 ....................... 10k dual 
AV2 ....... · ................ 20k dual 
AV3 ....................... 10klog 
RV4, 6, 7 ................ 10k 



~ .Lett high' out .. 
. '.~· .Left low out 

·~ Right high out 

~ ·Right low out 

~·.High out 

~· Mid out 

Q' .Low ouf .. 

The unit can be configured 1,; tWo bilslc ways, to give either a 3 ways 
or two 2-way syStems. 

'. 

Centre Freq Freq 

The fitters roll off tibo~t th~ ce~fril fr~uency In the mains shown 
above. · 

·. COLTRONICS . . ' 

Xuron Micro-Shear® 

A Step Forward in 
Hand Tool Technology 

6 STANLEY STREET, SILVERWATER, NSW 2141 
TELEPHONE (02) 647·1566 FACSIMILE (02) 647·1603 

13/22 BRIDGE STREET, ELTHAM, VICTORIA 3095 
TELEPHONE (03) 439-1411 FACSIMILE (03) 439·2229 

READER INFO No. 18 . 
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ETl·1415 
The Vifa SA-70 

In September 1986 the Melbourne Hi-Fi distributors, Scan 
·Audio, released the SA-60 speaker kit based on ,drive units 
·from the Danish manufacturer, Vita. Since most things good 
can usually be improved, the availability of some interesting 
new drivers and some recent research into crossover 
behaviour prompted us to design a second generation · · 
speaker. This article deals with the design and construction of 
such, the SA-70. · 

Tom Manning 
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TO MAKE SUCH a change truly worth
while, we sought to make several signifi
cant .improvements whilst keeping the 
modifications retrofittable so owners of 
old SA-60s could upgrade at minimal cost. 

A word or two on kit speakers - im
ported systems attract several unfortunate 
cost hiking factors such as freight, distri
bution, duty and of course labour charges. 
By using imported drivers and focally 
sourced cabinetry and crossovers, substan
tial savings are available compared with 
imported speakers of equal quality, many 
of which employ identical or similar drive 
units. 

Driver Considerations 
A new woofer from Vifa sparked1he birth 
of the SA-70 - it's the C20-WG-09 8" 
driver with ·some interesting constructional 
foatures. A bass-midrange unit must be 
capable of performing in the dome excur
sion at the tweeter's resonant frequency. 
This allows some flexibility with both 
crossover slope· and frequency which 
would otherwise· need to be higher than 
that which we have chosen. 

' .f<r! 
Crossover Calculations 
The wide bandwidth of both drivers allows 
some manouverability with crossover con
siderations, and after carefully measuring 
the impedance ·and frequency characteris
tics of both drivers, a second order func~ 
tion at 29 MHz was seen to be ideal. 

ibis is. low enough to avoid the erratic 
response of the woofer at frequencies 
above this, yet high enough to eliminate 
potential problems with operating the 
tweeter close to its natural resonance 
(17 MHz). In order to ensure that the 
voltage of both drivers would be quite a 
few dB down in these troublesome re
gions, we ··have µsed . a second order 
(12 dB/octave) network for both the high 
and low pass sections. Note the out of 
phase connections on the drivers - this is 
done because each reactive component 
c.ontributes 45 degrees of phase .e·rror, 
therefore the treble leads, and the bass 

. lags the input signal by 90 degr~es. The 



··': ); 

cumulative effect is a · 180 . degree phase '. 
cancellation at the crossover .point · - i 
reversing the connections on· one driver is ' 
the cure and theoretically a perfect re- 1 

sponse should result: · 
An examination of , the data for any 

modern woofer will show a set of numbers 
which critically determine the cabinet vol- ! 
ume and tuning for ·Which it is most' suir- · 
ed. These are: ;r . ,, • ,· '' 

1. The free air resonance (Fo);1which ·is 
the frequency at which· the moving •sys- , 
tern of the driver exhibits the maximum ' 
output for the minimum electrical ·'sig- · 
nal. "··· ;· 

2. The total Q factor of ,the driver ·(Qt), 
which .is the quality factor 1at resonance 
and which indicates ·the combined ef- l 
fects of the driver's electrical;and me- i 
chanical damping of .the·moving system 
at its free air resonance:. '· '· ' , , 

3. The VAS, which is the volume of air in : 
litres· . needed to .provide ·the 1 satne ·re
storing force to .the·.cone .. as ·tloes ~he . 
suspension. Expressed :more genetally, · 
an indication of the "springiness" of the 
suspehsion system. · '.1'r·· 

In the case of the C20-WG-09; the ·high 
Q factor of '78 dictates that a sealed box 

·must be used. Here, •the ehclosed ,air is 
racting as a ·"spring". ;bn the . cone; provid- 1 

1 

ing a high degree of 'mechanical damping, : 
'part of which would otherwise be provided 
electrically by a low Q driver more suited 
to a vented box. To reduce the total sys
tem Q (damping effect) to the ideal value 
Of .8, a small amount of Dacron damping . 
material is stuffed lightly inside· the' 'fabi
rtet. 

Construction 
Only the most basic 'of •tools is·required to 
assemble these loudspeakers. You ·pon't 
need special clamps or jigs and all timber~ 
work has been precisely .machined. 'You . 
will rieed io tise a soldering' iron tliotigh, 
to connect the •drivers to the :crossover 
network. 

On ·the other •hand, if you·are ·experi
enced in carpentry, you could make your 
own .enclosures and .purchase· just'Jhe . 
drivers and crossover networks; doing it 
this way you· stand to save quite ·a· bit ,of 
llloney. However this should be oalahced 
against the high quality finish that ,these -
pre-cut enclosures will give .. '.l"hey are fin
ished in a very good-looking 'synthetic· 
black veneer whieh is a good match for 
most modern decors. . 

·The baffleboard (on which the speakers ·· 
are mounted) is also finished in a subdued 
grey vinyl. · ' 

Not supplied in the kit, but hevettheless 
essential to construction are: (1) a tube of 
PV A woodworkihg glue~· and (2) a roll of 

:adllesive ·fdam' 'tape "(eg;' Engels 1No3 1 5 
1draugbt 1;exclusion tape). The rnpe '.is i 
needed to make airtight gaskets'· for ! 

mounting the drivers 1on the front baffle. l 

30 1 
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Begin by emptying 'fhe contents' of the 
,fong' flat·· box. This must 'be done' lvery 
cafefolly because the tO!), sides at\d bot-
1:0in .of each enclosure , ate in a· wrap
liri:iund piece and ·held together dnly by 
rthe ''decorative ven'eer '.'"hinges'' which 
;,Allow them to be folded. •1If you are ·not 
·careful 'in Mndlihg' the enclosure in this 
form you could tear the veneer a:rtd spoil 
'the fillished result.'' " ' 

You' should atso ·empty the box cohtain~ 
.fog the individual drivers, ·the' crossover 
·networks 'and the other cothpohents, to 
check'thlit an have been'supplied and are 
in good condition .. , 

': Before' startirtg assembly,· it is \vise to 
~<irill 'pllot holes for the self-tapping screws'. 
This· ensures' that' they penetrate in a 
-stra1gh't line and also obViates the p'osslbil
ity bf S)51ifting the timber. The 'st:tews are 
supplied and all are the same size; a: 2mm 

:.drill give's a suitable ·pilot hole. Use the 
drivets as a template wlien"marking 'the 
'.boles; but take tare t6 avoid arly damage. 

·'Recessed termirtal bfocks are mounted 
'on' thi: back· panel. · Each requires four 
motihtirtg screws fot which the pilot holes 
'Shottld also'now be drilled. ·· ·· · " 

· With all the 'drilling completed, you can 
:proceed ·With glueing·· the' endosures'. The 
wtapatourtd member actua1ly folds arol'lnd 
the back panel artd has a machined tebate 

l 
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to hold it in place. This gives a rigid struc
ture, even before the glue sets. ! 

, ·Jne procedure is quite simple. Lay out 
the continuous side piece on a flat surface 
such as the floor or a large table. The 
three fold joints should be flexed as .little 
as possible, ·as noted above. Then run a 
line of PVA glue into each of the V-cuts 
for the three fold joints and into the .re
bate channel.,, , 

The backpanel can now be fitted jn to 
the :channel of what Will become the base 
panel. Make sure that the terminal block 
hole is at the bottom; ie, it corresponds to 
the join in the veneer which should also 
be at the bottom. Then it's a matter of 
carefully. wrapping the sides around the 
back panel, making sure that no stress :is 
placed on any of the three corner joints. 

. That done, the final corner is held to
gether with strips of packaging tape. Don't 
worry if a little glue oozes out onto the 1 

veneer, it peels .away from the .plastic , 
quite easily once it's dry. · 

Leave the , assembly for at . ·least · 30 
minutes to allow the glue to set and cure. 

Each crossover ,·is preassembled on a 
piece :of chipboard, so· that they can be 
glued in position on the bottom of the en
closures. This may as well be 'done now so 
that .the glue can be drying• at the· same 
time as the back panel. Take a .note of the 
connections •for the respective terminals on 
the crossover: ie, input, bass and treble. 

, Meanwhile, the grills can: be prepared. 
: A framework is supplied over which the 
·screen· cloth must be stretched. As· each 
side :of the cloth· is stretched :and folded 
.into .position, it tan be· retained with 
staples. , , 

When the grill cloths are fixed in place, 
you should trim off the excess. Be sure to 

MODEL: .. VIFA SA-50 VIFA SA-70 ·VIFA SA-'100 

uncover the grill mounting holes. There is 
·one in each corner - they are 12mm in 

, diameter. A special plastic clip is inserted 
illto each, •the mating half of each clip 
being mounted in the front panel ·of the , 
enclosure. They can be inserted now with 
a gentle tap from a hammer. 

Now that the cabinet has been sitting 
for ha:lf an hour or so;' fit the terminal 
blocks and solder 'them to the crossovers. 
Dacron filling material has been supplied, . 
enough to half-fill each cabinet. This can 
now be installed. 

The front panel can now be :fitted, 
rather more simply than the back panel. 

· ~ it just slides into the rebated front of 
the box. Run a bead of glue around the 
perimeter of the bo:x first, using a gener
ous squirt of glue, because it has. to :give 
the front panel an airtight seal. Leave the 
whole enclosure 'for another half hour or 
so, to let all the glue set. 

After: the' requisite drying· time has 
passed; the drives ·can be mounted. Solder 
their' terminals first,' paying •particular at
tention to polarity and making sure that , 
you don't transpose the· woofer :and 
tweeter connections """- if you make a mis
take hete you will ruin the tweeter. 

Then 'it is a matter of fitting the grills 
onto the enclosures - -just push them on 
..:.... and you are finished. Connect them up 
to your amplifiet,·,select your program and 
·settle back 'to enjoy the sound.. e 

. 

VIFA SA::.130 ' VIFA SW-1 
·SYSTEM: 2-way bassreflex 2-way sealed "' .2cway bassreflex 3-way bas'sreflex Stereb Subwoof er 

WOOFER: 125 mm (5"). J94 mm (8"} ,. 197 mm (8") 245 mm (10") 2 x 245 mm (10") 

VIFA C13WG-08-08 VIFA C20WG-09-08 ViFA P21W0-12-08 VIFA P25W0-00-08 VIFA P25W0-00-08 

MIDRANGE: 75 mm textile domE .• ., VfFI\ D75MX-30-08' 

TWEETER: 19 mm dome f.fl. 19 mm dome 'f. fl. 25 mm dome f.fl. .1,9 mm dome f. fl. 
,~ . 

' vfr'A 019TDc05~08 
, '. 

VJFA D19TD-05-08 , VJFA D19TD-05-08 VIFA D25TG-55-06 .. ,,,·; . 

RATED POWER i SO watt Peak 70 watt Peak 100 walt Peak f 130 watt Peak 130 watt Peak 

IEC POWER: 30watt RMS .. 50 watt RMS 70 watt RMS 90 watt RMS :so watt RMS 

SENSITIVITY ( 1W/1m): 87 dB B9.dB .. 91 dB i 90 dB 85-88 dB* 

FREQUENCY RESPONSE: .· 60-20,000 Hz 50-20,000 .Hz ,35~20,000 Hz : 28-20,000 Hz 25-88 Hz 
' 

CROSS-OVER FREQ'CY: 3500 Hz 2800 Hz 2200 Hz 800./ 3000 Hz 
' 

. J00-150 Hz. 

SYSTEM RESONANCE: 78 Hz ' ; ' . ,. . ,,.,- . 33 Hz .. 
TUNING REQUENCY: 68 Hz 48 Hz · 35 Hz 48 ttz 

IMPEDANCE: 8 ohms 8 ohms 8 ohms 8 ohms · 8 ohms ' 

INTERNAL VOLUME: 5.3 liters 21 1 iters M. liters 60 1 iter.s 62 liters 
" 

DIMENSIONS (HxWxO): 26 x 17 x 19.5 cm 49x26x23.5 cm 67x29x29.5 'Cm 94 x 30 x ,29.5 cm 30.5 x 60 x .41 .cm 

WEIGHT: 4 kgs 8 kgs 15 kgs 24 kgs 20 kgs 

SUITING SPKR.STAND: · SAS-1 . VIFA 6102 
' 

' . 
PRICE EXtL. CABINETS $ 319.00 pair .... $ 379.00 pair $ 629.00 pair $ 929.00 pair $ 449.00 

PRICE INCL. CABINETS $ 399.00 pair $ 499.00 pair $ 799.00 pair $ ,1199.00 pair $ 699.00** ; 

*depends on ·posit iorii nc 
;,**full v built . -
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PRELIMINARY DATA: C20WG-09 
NOMINAL IMPEDANCE. : 
FREOUENCY RANGE 
FREE AIR RES. 
CHAR. SENSITIVITY 
NOM .POWER 
MUSIC POWER 
VOICE COIL DIAM. 
VOICE COIL HEIGHT 
AIR GAB HEIGHT 

.VOICE COIL RES. 
EFF. CONE AREA· 
MOVING MASS 
FORCE .f~CTOR .<B* I) 
THIELE/SMALL PAR. 
Qm 
Qe 
Clt 
Va~ 

8 ohms 
35-6000 Hz 
39 Hz 
90 dB/lW/lm 

·50 W <DIN 45.500) 
100 w <DIN 45. 5om 
25 mm 
12 mm 

· 6 mm 
! 5.5 ohms 
.'231 :cm ·.2 
15 g (incl. air) 

.4· .. 5 Jm 

..;3.9 

LO 
L 78 

<e2 Itrs· 

MONOGRAPHICS CARD - MG150 
•can read software Written lncblour graphic m 
• Short card • Text Mode BO x 25 
•Graphic Mode720x34B Pixels 
• One parallel printer port 
•Full compatibility with 

. JBM Monochrome Display I Printer 
and Hercules Graphics card • cost 
Effective Design • High Reliability 
• user-Friendly Documentation 

Autoswltchlng multi video display 
.card for any type of monitor 

. SPECIFICATIONS 

SHADES/ 
COLORS 
18/84 

·· 18/84 
18 
4 
4 
12 :, 

Graphics Dl=~~"JL~~~ 

'7!i:lx41~1~:lixcao 
t40xHO , . 
·32ox200/840x200 

· :320x200/840x200 
840x350 

· :720x348 

READER INFO No. 19 



ETl·l611 EPROM 
programmer 

' ,· ,; 
• r ' , f ; ~ ) I 

This month part 2 continoes with construction, testing 
and software for the programmer . 

COULD YOUUSE a low cost EPROM 
programmer that will program EPROMs 
in the popular 2764 to 27256 series? How 
about one that will ·also' copy from one 
EPROM to another in seconds? And one . 

. which is fully software programmable to 
; cater for. EPROMs from different manu

facturers, with different programming volt~ 
ages? How about an EPROM programmer 
which can double as a memory expansion 
for .a VZ3000 computer when it is not 
being used for programming EPROMs?_ 
Or, one which can load your favourite 
BASIC program directly from an EPROM 
jnto your VZ300 computer· in a matter of 
seconds? This is it! 

C~nstruction . 
Construction of this project is simpiified 
by .the fact that everything goes on a sin
gle .board and there is no messing about 
with wires, switches and a . box to put 

· everything into. However the usual, if not 
more, care, should be exercised to ensure 
that everything is put in the right way 
around, particularly the IC's, diodes, tran-

. sistors and electrolytic capacitors~ The 
board uses double sided construction and · 
boards .as supplied' by kit suppliers will 
(hopefully) have plated through holes. Al
though the number of parts on the board 
is not too great, there are lots of tracks on 
the board and many of these are very 
closely spaced. It is strongly recorritrtended · 
that the greatest care be taken in· the first 
instance when examining the .board to .. en
sure that there are no bridges or breaks in 
the board pattern. Never assume that any 
board, whether you make it yourself or 
get it in a kit, is 'free of faults. 

It is also important to be careful, when 
winding the ferrite core transformer, to 
ensure that the ends of the windings are 
connected the right way around.· If not, 
the inverter won't work and you might 
find transistor Ql getting very .hot. The 
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bend pins with pliers or in a vice 

edge connector Ider to board board (no components 
shown) 

rubber feet at rear 
of board (one each 
side of board) 

The bond plugs directly Into the VZ300 expansion stat. The foot at right re/elves mechanical 
8fress on the connector 'at left. . · 

particular ferrite core and former recom
mended here ·are made by Neosid, the 
core and former being very kindly sup
plied for the prototype by Neosid Limited 
Australia .in Lilyfield, NSW. It is a very 
.easy transformer to wind and the former is 
of moulded construction with integral pin 
terminals, virtually guafahteeing' success 
providing that reasonable care is taken in 
putting the fransformer ·together. Orie 
point to watch, however, is that the pin 
terminals are fairly small and .close togeth
er. This is no real problem but a steady 
hand and a pair of long-nosed pliers with 
very thin, pointed ends do help when 
trying to twist the :wire ends around the 
pin's. When that is done, solder the wire 
ends to the pins and then fit the trans-
former onto the board. 
. A little hint: It is very difficult to scrape 

the enamel off ehatnelled winding wire as 
required when making solder connections. 
I have found that by burning the wire end 

:with .a lighted match .and then rubbing 
·lightly with steel-wool, the enamel comes 
off very easily. 

The board is designed so that it can be 
plugged into a 44-way edge connector, if . 
desired, with a 44-wire ribbon cable going 
to a second edge conrieetof ·which plugs 
into the memory expansion slot of a 

VZ300. Alternatively, an edge connector 
of the type with rear\Vardly extending sol
der pins can be soldered directly to the 
tracks on the edge of the board. This 
avoids the need for a ribbon cable and 
was the method chosen for the prototype. 

One drawback, however, is that you 
may 'hot be able to plug in a printer or 
disc drive at the same iime because the 
memory expansion and 1/0 slots in the 
back of a VBZ300 are a little too close to
gether. If you anticipate that you will need 
to plug in a printer or disc drive at the 
same time. as ·the EPROM programmer 
then I would recommend that you use a 
pair of 44-way edge connectors joined by 
a ribbon cable. 

Apart from the ZIF , sockets for 
EPROMs 1 & 2, IC sockets were not used 
in the prototype. One reason for this was 
that the prototype board, though of dou
ble sided construction, did not have plated 
through holes and that would have made 
soldering IC sockets to the board a little 
tricky (though not impossible). In the case 
of the ZIF sockets, I could not solder the 
pills to both sides of the board as required 
by the double sided board construction. 
However, I solved the problem by drilling 
the IC pin holes oh the board a little over
size and linking both sides of each solder 
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...._ __ __. ___ Vcc1 6VISV SELECT 

Port 8 connections 

(74LS05): note:· These resistors are not 
shown in the parts layout published last 
month. 

on, you should be able to measure '5V 
(plus or minus 0.25V) at pins 1,27 and 28 
of both EPROM 1 and EPROM 2 sock-

·ets. 
Testing .. · Now ·key ·in the following: 
Before plugging .the · board .into your OUT203,7:0UT203,15:0UT201,7:0UT20 
VZ300,,make one final check:0ver the en- : 1,143. The LED should light up and you 
tire board with a magnifying glass "to en- , should get the following: · 
sure that there are no breaks in any of the EPROM 1 socket:_ pin ·t: 21 V plus or 
tracks and that there are no solder bridges : minus 3V, rin 27: 5 V, pin 20:4 V, pin 22: 
between tracks. Jt would also do no .harm OV, pin 28: 6V plus or minus 0.25 V. Ad-
to check that all the compotlents, particu- just RV2 for 21 V at pin l. Now key in: 

-larly IC's diodes, transistors and electro- OUT202,40. You .should now get the fol-
' lytics have been soldered in the right way : lowing voltages at the pins of EPROM '1: 
arountl. ·· pin 1: 12.5 V plus or mimis ·2 V, pins 

When satisfied that all is OK, plug the 20,27: OV, pirt 22: 5 V, pin 28; 5 V. ·Ad-
board into the VZ300. Do not plug in any just RVl for 12.5 Vat pin 1. 
EPROM yet. Switch on your monitor and Now key in: OUT 202,2. The· LED 
allow it to warm up. Then switch bri." the should now go out •arid you should get a 
VZ300 and observe the display on the reading of OV at each· of pins 1, 20,22,27 

. screen.· If it is the normal display that you .arid 28. · · 
get after switch-on then all, so far, is OK. This completes 'the preliminary testing 
If, ·however, you get garbage on the -Of the '.EPROM programmer and also 
.screen, or nothing at all, then switch off demonstrates how the various operating 
immediately. In this case thete will almost · .voltages and control functions for the 
certainly be a fault on the board, either a EPROMs are software controlled. 
faulty eomponent or a short circuit be- The ultimate testing is carried out by 
tween tracks, or a broken track or you loading a suitable program into'the VZ300 
may have forgotten to soldef one· of the and running that . program with" an 

pad, where required, with very fine wire. I 
would expect boards supplied by kit supc · 
pliers to have plated through Mies so 
that, if you choose to use IC sockets, you 
will find soldering them no more difficult 
than you would if the board were single , 
sided. One note of advice, however, 
whether you use IC sockets or not: once 
you solder an IC or an IC socket, the 
tracks running underneath the IC or IC 
socket, on the component side of the 
board, will no longer be accessible. So, 
double check for breaks in, or shorts be
tween, tracks uriderneath each IC before 

components. · · EPROM plugged in~ To save· you;· dear 
· 1 Assuming that the display is OK, '.con- reader, the rather time· consuming· task of 
' nect the tiegative lead of a multimeter (set writing a program, such a program has 

to read 25V or more) to a convenient . been develdped for you. Unfortunately, 
"point on the board at 0 V and the· positive· this ·has· turned out to be a somewhat 
lead to either end -Of inductor Ll. -You 1 lengthy on'e and space limitations prevent 
should get a reading of around 21 V plus 1 publication here. However, the program is 
•or minus 3 V. If you don't then switch off available on EPROM from the authot at 
•immediately. Check whether transistor Ql · the address given at the end of this article. 
is hot or cold. If it is hot then most likely . Loading '.the .program into the VZ300 in
·one of the windings of transformer Tl has · volves merely plugging the EPROM into 
its ends· wrongly connected or transposed. the EPROM 2 socket on "the programmer 
If Ql is cold then possibly the transformer board and keying in a few short instruc
windings are connected to the wrong pins tions in BASIC. The ,!lctual loading fakes 
or there is an open circuit somewhere,·de- b11ly a few· seconds, compared with load
priving Ql ·of base or collector c'urrent. In ing the· same program• 'from tape, which 
any ~ase, check ·the 'Circuit around Ql arid wouta take many minutes. This program 

soldering. . . 
Ori the board there are a· number of 

through-the~board links. "Assuming plated
through board construction, . these liriks 
will be automatically formed in the board 
as supplied so that there will be need to 
solder anything to them. 

You will notice that there are a couple 
of trimpots on the board. It may happen 
that the trimpots supplied with a kit may 
not quite fit the holes on the board since 
trimpots come in different sizes with dif
ferent pin spacings. If you find this to be 
the case then simply bend the leads (very 
carefulloy) so that they will fit. Be particu
larly careful if the trimpots supplied have 
a ceramic rather than plastic base because 
the ceramic base is extremely brittle and 
therefore easily broken. , .· 

One last hint: I had a little problem 
with the locking lever on the ZIF socket 
being awkward to get at. I solved the 
problem by bending the lever upwards 
about a: quarter way from its end with a 
pair of pliers. 

Addendum 
When you have completed soldering in the 
components on the board as per the payout 
given last month, you will have to solder 
additional resistors R19 and R20 to the re
verse side of the board. Solder resistor R19 
to pins 24 and 29 of IC4 (ZBO APIO) and 
resistor R20 directly to pins 1 and 7 of IC7 

· -11 before switching on power·again; Will enable·you to manually enter machine 
: ·Assumidg; again, that so far everythihg code into memory, make corrections, if 
is OK the LED should be alright. now, • rtecessary, and tllen copy irito EPROM. 
you can check a few voltages on the pins The ptogram will also let you check if an 
of the EPROM sockets. ·If these ·pins are , EPROM is fully erased and you tan copy 
not readily accessible by your multimeter . from 6ne EPROM to another; EPROMs 
probes, )'OU could plug in a conventional from 2764 'to 27256 are catered for. 
28-pin IC socket inter each ZIF. socket. I would like to express my particular ap
Most •ordinary IC 'sockets have the pin preciation ·:of ·Nedsid Australia for their 
connectors exposed, making access with a · assistance. I had a lot of difficulty-trying 
probe easy: . ' . to find . a suitable ferrite core frotn other 

At this stage, with the VZ300 switched sources· for this project. Neo!iid came to 
[ .:- ,j 

r' ,, 
l' ' 

.Bit No. --- 7 6 5 '· 3 2 ·1 0 

r r_-,:-J 8-bft" word ~-- 0 0 1 0 0 1 
to PORT B 

"''; 

How the bits are arranged on Part s 
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the rescue with just the right core for the 
job: 

SOFTWARE .DESCRIPTION 
This programmer board is configured to · 
appear partly mr an external memory· ·and 
partly as an 110 ·(INPUT/OUTPUT) de-

, vice to ·· the Z80 microprocessor of :a • 
VZ300 computer. There are, therefore, 
four primary instructions in BASIC' which . 
.ate needed to comrrtunicat with and con-
trol the programmer. These are: · 
: POKE (write into memory) 
OUT (write into 110) · 
PEEK (read from memory)· 
INP (read from I/0) . 

The VZ300 computer has 16K Of infernal 
ROM (Read ·Only Memory), oceupying 
addresses OOOOH (Hex) to 3FFFH and 16K 
of user accessible RAM (Random Access 
·Memory) otcuypying addresses · ·from 
7800H to B7FFH. The space occupying 
addresses B800H to FFFFH (a little over 
16K) 'is vacant in the VZ300 and is avail- ' 
able for memory expansion. In addition, 
the Z80 microprocessor in the VZ300 is · 
capable of addressing up to 256 bytes in 
1/0 space, independently of memory, by 
an 1/0 instruction. 

The part ·of the programmer board 
which appears as external memory com
prises· up to 4K -0f optional RAM (RAMs 
1 & 2) and up to 32K of optional ROM 
(EPROM 2). These share the same ad- · 
dress space but only one of these .can ·oe 
selected at any one time. Whichever is sec 
lected depends on the status of one of the 
bits of an 8-bit control word contained in 
;m 110 instruction. 

In addition, address latches IOl and IC2 
are enabled by any memory tead or write 
instruction to the .same ·address space ·as · 
occupied by . the · on-board RAM and 
ROM. Being ~write only', these latches tlo 
not pose any danger of bus conflict but it 
.Will be noted that :any address stored in 
the outputs of these latches will ··be 
changed to a new address whenever a read : 
or write instruction is sent to either of the 
external RAMs or ROM. The latched out
puts are unaffected by any instruction to 
an address below BSOOH. When an ad
dress is latched into IC's 1 & 2,, this be
comes the. address .for EPROM 1 (the 
EPROM which is to be programmed).· ; 

IC4 provides the 110 interface between 
the I/O part of the EPROM programmer , 
and the VZ300's internal Z80 microproc
essor. As already noted, the ZSO is capa- · 
hie of addressing up to 256 bytes in 1/0 ·· 
~space (from OOH to FFH). A simple ad
dress decoder (IC5a) enilbles IC4 for 1/0 
'instructions to addresses COH to FFH (192 
decimal to 255 decimal). This leaves ad
.dresses OOH to VFH availble for other de
vices (disc, printer, · etc) which · may be 
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plugged into the 1/0 expansion slot, ·next 
to the memory expansion slot, of a 
VZ300. IC4 ·has two 8-bit 1/0 ports 
{PORT A and PORT B) which are pro
grammable as eith·er input ports, output 
ports or ·.as (PORT A only) a · bi-direc
tional . data transfer between the Z80 mi
croprocessor of a VZ300 and the data pins 
·of EPROM 1. PORT B is used for gener
ating various operating voltages and con
trol signals for EPROMs 1 and 2 and is 
.therefore programmed, in Use,• as an out
port port; Programming of these ports 
consists in sending the following instrut- ' 
tions (in BASIC) after power is sWitched 
on and prior to using the EPROM pro-
grammer:. ' 

OUT 203,7; OUT 203,15: 'OUT 201,7: 
OUT 201,143. " ' 

Note that the order in which these . in
structions ·are sent is important. These in-

• structions · are· necessary ·to initialise ports 
A and B. Once the .ports are initialised, 
data may be written into, or read from ei- . 
ther port by appropriately addressed OUT · 
and INP instructions, as follows: 

INP 202-read data from PORT B 
OUT 200,A - write data (A) to PORT 
A ,~ 

INP (200) - read data from PORT A . 
OUT 202,B - write data (B) to PORT 
B 
Although PORT B data can be read by 

•an IMP instruction, this instruction is not 
used for PORT .B as it is an output port 
only in this application .. 
. ·When either PORT A or PORT B 'is 
configured as an output port, data,· in the 
form ·of an 8-bit word addressed ·to that 
pott by an OUT instruction, will be 

: latched in an internal register fdr that port 
. in IC4. At the same time, the data will ap
pear ·at the l/O pins associated with that 
port and remain -there until .a new instruc
tion is addressed to that porL 
i Each bit of an 8-bit word written into 

::PORT B determines a particular operating ': 
voltage .or .control function associated with 
the operation of the EPROM ' program
mer. .The respective bit allocations are 
i;hown in the accompanying diagram. 

By way -0f example: Suppose that we · 
want ·to ,set up the following conditions: 
enable RAMs J & 2, set Vccl to 5V, 
sWitch ON power (Vccl & Vcc2) to 

:EPROMS 1 & 2, set: Vpp to 12.5 V, 
switch Vpp OFF, set ;PGM HIGH, bring 
OE .(EPROM 1) LOW,· and bring CE 
(EPROM 1) LOW. ' , 

In .this case, the required word, in bi
nary form, which we would write into 
PORT B would look as follows: 

This word corresponds to 26 {hex) or 38 
(decimal). The PORT B address is CA 
(hex) or 202 (decimal). Therefore, to set 
up PORT Bas above, we simply execute 

the following instruction (in BASIC): 
OUT202,38 

Bit 1, PORT B, determines whether 
PORT A is an output or .an input. When 
bit 1 is LOW (logic 0), ASTB (pin 16, 
IC4) is also LOW and PORT A is an out
put. At the same time OE (pin 22, 
EPROM 1) is HIGH {logic 1) an:d any 
EPROM plugged into the EPROM 1 
socket will have its output buffers .dis
abled. ·That is, data can be written into 
EPROM 1 via PORT A, as will be the 
case during an EPROM programming 
cycle. · 

When bit 1, PORT B, is HIGH, ASTB 
goes HIGH and OE goes LOW. Data can 
now be read from EPROM 1 Via PORT 
A. 

An EPROM. programming cycle is an 
operation in which .a specified program
ming voltage (Vpp) and a programming 

ADDRESS·' 

Vpp. 
12·SV 

. Sv 

Vee 
6V ' 
SV 

sv 
CE av 

PGM .. SV 
av· 

OE , SV 
ov 

DATA 

27C64 - :i7C128 

.. ~ 
~ 
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Waveforms. At top for 2764li28 type devices, at 
bottom for 256 . 
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sv 
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""' av 
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pulse (PGM) of specified duration, to
gether with a desired address and data are 
applied to the appropriate pins of an 
EPROM. It is the job of the software to 
generate the necessary voltages and signa1s 
in accordance with the manufacturer's 
specifications for the EPROM to be pro
grammed. Figure 4 show typical wafe
forms for 27C64 to 27C256 type EPROMs 
as recommended by National Semiconduc
tor. 

EPROM manufacturers generally 
recommend programming algorithms de
signed to give maximum programming ef- '· 
ficiency and speeds when programming 
their EPROMs. The software developed 
for this project uses a programming algo
rithm adapted from one recommended by 
NATIONAL SEMICONDUCTOR for 
their CMOS range of EPROMs. This pro
gramming algorithm has been found to 
work well with NMOS EPROMs from 
other manufacturers. For those interested, 
a flowchart of the programming algorithm 
used by the software developed for this · 
project is given in Fig. S. 

It is anticipated that most constructors 
in this project will ta:ke advantage of the 
software offer inade in this article. Space 
does not permit a full description of the 
features which this ·Software offers al
though a brief outline• has already ·been 
given, A lot of effort ·has been put into its 
development to make this EPROM pro
grammer project versatile, easy to use and . 
as foolproof as possible. 

If, however, you choose tb 'develop 
your own ·software for this ·programmer, 
be careful to ensure that it will generate 
the correct voltage levels· arid ·program· 
ming (PGM) pulse widths in accordance 
with the various EPROM manufacturers' 
specifications. Some •hints •for you: write 
any subroutinefor·gener:nirig·the EPROM · 
programming pulses in · ma'chine · language 
(for Z80 microproces!>ors) and ensure •that 
the sub-routine starts with an 'interrupt 
disable'. If possible, check out all wave~ 
forms on . a CRO before trying out the 
programmer on·nn EPROM. 

Whether you purchase the' software or 

Sottwtik'flow chart 

}"rite 'your own, be· car~ful to observe t~e 
following precautions: , .• ·. 

1. Never insert or remo~e an EPROM · 
from a soc_ket while power _is ON (as indi- . 
cated by the LED lighting µp. . . . . · . . 
_: ,_2. Always ensure that the correct pro
gramming voltage (Vpp) is selected before : 
programming .an EPROM. Different: 
·manufacturers specify different . program
ming voltages. The following is a list of · 
EPROM ,types vs manufacturer and pro-

. gramming voltages derived from informa- : 
tion given in the 1987 JA YCAR catalogue ' 
and reproduced here with their kind .per
mission (note that ETI cannot accept any 
responsibility for any errors which may · 
occur in this list) · e 
Eproms can be ordered from the author at 

. Beryl Road, Gulgong, NSW 2852. 

.• cwv 
· '111.tel,•Fiitrebild, OKI, NEC; TI, Toshiba, AMb, 

. programming ·· 
cvoltage 
'21V 
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THE WONDERS OF 

ACL Advanced CMOS· Logic lengthens the stride of loVrl~power systems 

T:
. ere's little doubt that CMOS will 

nseat bipolar technology as · the 
mainstay of integrated commodity 

logic. Advancing technology is rapidly el
minating the old trade-offs betweert speed 
and power dissipation (Fig.1), and prob
lems peculiar to CMOS such as latch-up 
and ESD sensitivity have already been 
solved. However, until now, CMOS logic 
ICs haven't been able to match the high 
speed and the high current output of TIL 
technologies which is essential for opera
tion in the bus or transrnission-line envi
ronment of the fastest logic systerns. 

The introduction of the Advanced 
DCMOS Logic (ACL) family of ICs over
cornes this hurdle. ACL is fabricated in a 
1µ,m twin-well CMOS process with re
cessed local oxidation and a titanium 
disilicide ( salicide) layer on the source/
drain and gate areas to reduce the contact 
and interconnect resistance. This; together 
with oxide gate sidewall spacers for re- · 
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duced capacitance, leads to increased 
drive and speed that equals that of the 
fastest bipolar TIL logic. With an average 
propagation delay of 3 · ns (150 MHz 
operation) and 24 mA output sink/source 
capability, ACL supplements. the 
HE4000B and HCMOS logic IC ranges to 
al w designers to implement the out- . 

anding CMOS benefits of wide and sym
metrical noise margins, wide operation 
'temperature range, high reliability, and re
duced power dissipation across· the whole 
speed spectrum bf logic circuitry. 

ACL I Cs are frilly-buffered,' have ·out
phts that are both •CMOS and Tit com
patible, and have a standard' operating. 
temperature range of -40°c to· +85°C. A 
'wider temperature range of ..:: 55°C. ,to · 
+125°C is available as an option. They're . 
all available in two versions: . . . 
'-' 74AC types with CMOS-compatible 
· input switching levels (typically half 

· Vee) and a supply voltage range of 2 V 

• 
• LS TTL 

A LS TTL • FAST 
STIL . : 

e e e10KECL 
ASTTL 100K ECL 

1mW - 5 10 20 SO mW 

overoge DC pCMer d1ssipot1on 

Figure 1. The logic family speed/power spectrum 
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· . to 5. 5 V for all-CMOS systerns. · 
74ACT types . with TIL·compatible 

input switching levels (typically 1.5 V) 
and a supply voltage .range of 5 V ± 
10% for interfacing with TIL systems. 

The type number nomenclature of these 
centre supply pin ACL ICs follow that of 
their bipolar counterparts but consists of a 
3-digit function ·code preceded by the cen
tre supply pin designator 11. For exarnple, 
the type number of .hex inverter '04 with 
CMOS-compatible input switching levels is 
74AC11004. 

Since the low'power dissipation of ACL 
ICs makes 1them ideal for circuitry on 
densely packed boards in small enclosures, 
they must be suitable for use ·with surface 
mounting technology, whicn is being in
creasingly used for automated assembly of 
electronic equipment to achieve significant 
Teduction of its size and weight. Produc
tion quantites of all our ACL : ICs are 
available in DIL packages. and in ·SO 
(small ·outlines) packages. The dimensions 
of the latter were originally developed by 
us and now form the basis of :JEDEC 
standard publication· 95 (also published in 
IEC standard document 191-2, family 
A76) . 

Finally, ACL ICs are completely latch
U:p free, and have ·complete protection 
against electrostatic discharge (ESD) at 
their inputs and outputs. 

ACL Features 
ACL has all the well-known attributes of 
our HCMOS family combined with faster 
operations and increased drive capability. 
The tnain outstanding features of the 
farnily are: 
• A comprehensive type range from sim

ple gates to shift registers and counters. 
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Figure 2. 'rhe power disslpaiion 1ofan ACL quad 
, 2·1nput AND gate with all outputs 'switching and 

with Vcc=5V, CL= 50 pF nd T=,25°C Is consider
ably tower than that of the fastest TTL circuits. 

Figure 3. A' slmulafed 
logic system shows the 
distinct power saving 
of ACL at all frequencies. 

• Available with specifications valid fot an 
operating temperature range of -40°C 
to +85°C, with, options Jor ~55°C to 
+ 125°C operating temperature ' range ' 
and for military processing, both MIL
STD-883 and MIL-M-38510. 

• All types available in '74AC versions 
(CMOs input switching' levels) and 
74ACT version (TTL input 'switching 
levels). , , ()· , , , 

1 

• The input switching threshold level is ; 
subject to a variation of only ±60mV 
over the entire temperature range, much 
less than .the ±300 mV specified for 
bipolar logic. 

•All types available in SO (small outline) 
. and DIL packages,: 

• Completely latch-up free and guaran- 1 
teed ESD protection ,against ·positive 
and negative transients' .up ,to 2kV 
(human body , model) at 0all inputs and 
outputs. , " , . 

•Low power dissipation.,Only a·few nW 
when quiescent,. irising . ..to, a mere 

·1.2 mW at 1 MHz. 
• Symmetrical '24 mA sink/source current 
, for equal output rise and fall times.>For 
incident wave. switching,. 50 ohm ,and • 
75 ohm loads are permissible. · 

• More than three .times .the noise ,im
munity of TTL logic families. 

•Wide supply voltage range; 2 V to 5.5 V 
for 74 AC lcs and 5 V± 10% for 
74ACT ICs. 

• Average propagation delay for the 
74C1100 gate is 3 ns for either' high-to
fow or low-to-high transitions. :Typical 
operating frequency limit at 25° . is 
150 MHz. 

• Centre supply pins to minimize ground 
and supply rail glitches' during simul
teneous switching of multiple outputs. ,a 
flow-through architecture ., to simplify 
board layout. 

• Outputs , have edge control circuitry to i 

reduce the effective dv/dt, thereby fur
ther reducing switching noise. 

• Inputs h~ve a small de hyste;e~i~ to ren- · 
, der them less susceptible to slow .input 

edges. Furthermore, clock inputs have 
additional proprietary dynamic hystere- , 
sis which doesn't incur a speed trade-

. ,off. 
,,e Alternate-sourced by TI. 

:r 

Supply Voltage . , 
'A.CL ICs with the type number prefix 
14AC operate frorn a supplf voltage ran'ge · 
of 3 v ,to 5. 5 v' meeting the new industry i 

JEDEC ,staridard No. 8 which specifies 3.3 · 
'V ±0.3 V for regulated power supply sys- , 
terns. The internal logic of 74AC ICs will, · 
however, maintain its state with a 'supply 
voltage as iow as 2 V; this facilitates the : 
use of a lithium battery as a back-up<sup
ply. ACL ICs with the type"nurnber' prefix 
74ACT operates from a supply Voltage for 
the rrt logic circuits with which they are : 
interided to interface. 

Power Dissipation . 
One of ,the mostimportant requirements : 
for any logic system is low power dissipa- · 
tion because it minimises system cost, al
lows higher packing density and results in : 
improved reliability because of lower op- 1 

erating temperature. 
The typical quiescent !power dissipation · 

of an ACL gate (2.5 nW) is more than six 
orders of magnitude less than that of a 
bipolar TTL gate. This is because, unlike 
TTL, CMOS logic dissipates only negligi- , 
ble power due to leakage currents when it ' 
isn't switching. The 'maximum quiescent 
current per ACL package for SSI (40 µA) 

· is less than 1 % of , that of an equivalent 
TTL package ,:With 50% of the gates ip the 
HIGH state. As shown in Fig. 2, the typi
cal dynamic power dissipation of ACL 
gates is also very low. With a 50 pF load · 
and a 5 V supply,' it is 0.18 mW at 100 
kHz rising to only 180mW at 100 MHz, 
two-thirds of which is dissipated in the 

1MHz foMHz 1DOMHz· 

,. 'oPer'otlng fr~uency 

Joad capacitance. This is considerably 
lower than· that of the fastest TTL logic, 
particularly at fower frequencies where its 
high quiescent current predominates .over 
its dynamnic current . 

;The power merging frequency where 
ACL and TTL dissipate the same power is 
about 10 MHz for ,a gate, and more than 
20 MHz for a flip-flop. However, in a 
practical logic system, only .a few of the 
logic , elements operate at the maximum 
Clock . frequency, so the average operating 
frequency is much lower, giving ACL an 
even greater , advantage over advanced 
TIL Figure 3 shows that, in a more com-
plex system comprising a divider chain of 
six flip-flops with their Q outputs loaded 
with 50 pF, ,the power merging frequency 
no longer ,exists. At 30 MHz, ACL still 
dissipates, only one third of the equivalent 
.advanced TTL dissipation. If the divider 
chain is lengthened, or the system ~om
plexity increased, the power-saving in-
creases yet further. · , 

·Propagation Delay 
The on-chip propagation delay for a single 
.ACL gate,is only 0.5 ns. From input pin 
. to output pin of a 74AC1100 gate with 50 
pF load is 3 ns typical for high-to-low or 

, low-to-high transitions. Moreover, propa
·gation delays are specified over the entire 
~perating temperature 'ranges and at two 
system supply voltages (3.3 V±0.3 V and 
5 V ±0.5 V) .. For user convenience, the 
mininium propagation delay is also speci
fied. The specified limits are comparable 
to those for the fastest TTL logic families. 
Due to the high drive current capability of 
the low-impedance ACL outputs, propaga
tion delay variation .is a function of load 
capacitance is much less than that of the 
other logic I Cs. Moreover, unlike the fast
est TTL circuits, all ACL ICs have stan
dardised output buffers which allow sym
metrical output current sinking and sourc-
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, Wonders of ACL 
ing to obtain equal rise and fall times (3 
ns). This simplfies design and results in 
optimum limit for ACL is 150 MHz at 

' 25°C and is specified with a 50% duty fac
: tor so, unlike with TTL, it's not necces
: sary to tweak the pulse widths. 

Noise Immunity 
The input switching levels 'are between 
30% and 70% of V cc for 74AC ICs and 
between·0.8 V and 2 V for 74ACT ICs. 
Output swing for both 74AC and 74ACT 
ICs is from 0.1 V'to Vee - 0,1 V with a 
load of 50µA (fifty' CMOS inputs) and 

'from 0.5 V to Vee 8 0. V with a load of 
±24mA. For 74AC ICs driving fifty 
CMOS inputs, the LOW and HIGH-level 
noise immunity with a 4.5V supply is ther
fore 28% of V cc· The LOW-level noise 
immunity of 74ACT ICs with a maximum 
!bad of 24 mA matches that of TTL .at op
erating temperatures up to 125°C and ex
ceeds it at 70°C. The HIGHclevel noise 
immunity 'of 74ACT lCs is three times 
that of TTL. ACL ICs are therefore ideal 
fot use in electrically noisy environments 
such as those encountered in industry, 
telephony and a~tomotive applications. 

Drive Capability . 
ACL ICs have the low input current (only 
)µA max. In the high or low state) which 
is a characteristic. of CMOS technology 
and is essentially zero compared with the 
input current df TTL technologies. They 

.can, however, sink/source output current 
. of up _to 24 mA over the entire operating 
· temperature range whilst still matching or 
. exceeding the noise immunity of TLL 
logic. The fan-out . when driving other 
CMOS circuits is therefore only limited by· 
load capacitance considerations and not by 
the available drive power. · 

In the fastest logic systems, ACL ICs 
will probably be working in a transmission 
line environment where their low output 
resistance (20 ohm max.) is of particular· 
significance for reducing a system's suscep
tibility to crosstalk and induced noise, and" 
for guaranteeing incident wave . switching 
to optimise system speed. For example, to 
guarantee incident wave switching over 
the standard temperature range, .. the dy
namic output current sink/source capabil
ity of ACL with a 5. 5 V supply is 75 mA 
at v0 == 1.65 V (Low) or 3.85 V (High) 
whiCh, allows terminated lines with a 

· charaderistic impedance down to 50 ohm 
to be driven. Over the optional extended 
temperature range·, the dynamic output 
current sink/source capability is 50 mA at 
the same output voltage levels, so lines 
with a characteristic impedance of down to 
75 ohm can be driven. 

ESD ·Protection · 
_The ACL input network shown in Fig. 
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4(a) incorporates reverse-biased diodes be
tween the positive ·rail, input pins and 
ground for clamping the input voltage to 
provide ESD protection and limit the am
plitude of ringing. These diodes have typi
cal forward voltage drops of 0.9 Vandre
verse breakdown voltages of 17 V. ACL 
inputs can withstand positive and negative 
ESD transients of up to 2 kV from the 
'human body model' (1.5 k ohm, lOOpF, 
13 ns pulse rise time) shown in Fig. 4(b). 
This meets MIL-STD-883B, Method 3015. 

Large inherent diodes formed by the 
drain surfaces of ACL output transistors . 
allow positive and negative ESD up to 
2 kV to be sustained without damage to 
outputs. · 

ACL is Latch;.Up Free ·· 
Latch-up can be reduced by the use of ex
tensive guard rings, but. at the. expense ()f 
increased chip area. During fabrication of 
our ACL ICs, .a high~resistivety p- epitax-

.. ial layer is grown. dri a very low-resistivity 
p+ substrate. This diverts lateral 'current 
flow through the p+ layer, thereby pre-: 
venting parasite bipolar transistors from 
being forward biased. Thus, layout rules 
and process parameters that further re
duce the. gain of the parasitic bipolar tran-

. sistors, means that ACL ICs are completly 
latch-up free. . . . 
· ACL JCS have been ,subjected to the 

. latch-up tests described by JEDEC with 
ratings far exceeding the maximum limits. 

.In no case did latch-up occur.' For_ exam
ple, jnputs/outputs can withstand currents 
as high as 100 mA de or 650 mA pulsed. , 
. When testing ICL ICs for latch-up initi

, ated by supply overvoltage, the voltage re
quired to cause V cc breakdown far ex
ceeds the maximum Vee rating (6 V). 
ACL ICs have been subjected to tests to 

Vee 

from 'l 
input_._--·~•"---
pin 

(a) 

distributed 
resistor 

to . . 
Circuit · 

·~· 
HV~~-
(b) 

Figure 4. The Input of ACL' ICs 'are fully 
protected against ESD , 

(a) ACL Input protection network 
(b) 'human body model' test arrangement. 

discover the conditions for· V cc break
down and to determine whether or not the 
supply voltage would, snap"back to more 
than 6 V. The results of the characterisa
tion all concur with the design goals and 
reveal that a supply voltage of at least 
18 V and a current -of several tens of mil
liamps is required to cause the first snap
back (secondary breakdown). Since the 
snap-back voltage was never less than 
10 V, ACL ICs are SCR (Silicon Con
trolled Rectifier) latch-up free. Since other 
CMOS logic with a 5V supply goes into 
SCR latch-up with a snap-back voltage of 
only 2V, it remains latched-up until the 
supply is switched off. It should be notea 
that, during latch-up characterisation, 
there is a possibility that the IC will be-

. come severely overheated: A close eye 
should therefore be kept on the supply 
voltage/current ptoduct. 

5417 4ACT ~ For Interfacing 
With TTL ··· 
Since the entire type range of ACL ICs is 
also available in 74ACT versions, it is easy 
to drive ACL from ALSTTL, ASTTL or 
FAST-TTL outputs without using power 
consuming pull-up resistors at the bipolar 
logic .outputs to maintain adequate noise 
margins. 

All the advantages· previously 'i:lescribed 
for 74AC ICs naturally also apply to the 
74ACT versions. The only differences are 
that the propagation delay 'is slightly 
longer and the nominal supply voltage and 
input structure cif the 74ACT types have 
been modified to match· TTL characteris
tics. The modified input sfructute not only 
adapts· to· TTL· input switching levels, but 
also reduces power conS'Umption ·when a 
minimum TTL· high output level of 2. 4 \! 
is applied to a 74ACT input. For TTL 
compatibility, the supply -voltage for 
74ACT ICS is SV±10%. Unlike 74AC ICs 
Which have an input switching threshold of 
74ACT types. is I .SY, and the inputs 
switch between the sarhe ·levels' as TTL 
(V1Lmax=0.8V Hmmin:;=2 V). The tem
perature sensitivity of the input switching 
threshold, however, is -0nly ±60 mV over 
the entire temperature ranges; so. the 
noise margins also remain very stable over 
the temperature range. With a 4.5 V sup
ply and an output current of 50 µ.A 
(50ACL inptits), a 74ACT output .swings 
between 0.1 Y and Ycc...:.0.1 V. With the 
maximum output current of 24 mA, it 
swings between 0.5 V supply driving fifty 
ACL inputs, the noise margins are 53% of 
Ve(' (HIGH) and 15.5% of Vee (LOW). 
For a similar TTL IC, they would be only 
15% of Vee (high) and 8% of Vee (low). 
Even when a 74ACT is delivering 24mA, 
the ·noise margins are 42% of Vee 
(HIGH) and 6.6% of Yee (LOW). 



New Pinouts For ACL Add 
·Reliability 
The fast rise and fall times associated with 
·high speed logic can lead to noise prob
lems when one or more outputs of an IC 
switch from one Jogic to .another. As 
shown in Fig. 7, this discharges the load 
capacitances through the inductance of the 
,internal supply c6nnections, thereby caus
•ing a transient that lifts up the on~chip 
ground and reduces the effective . supply 
voltage to the chip. The problems are 
particularly severe in CMOS logic because 
the outputs can switch almost from one 
supply rail to the other. Referred to as 

:simultaneous switching noise, the transient 
appears on any unswitched output(s) of 
the switching IC and has· a peak amplitude 
;directly proportioned . to .the number of 
outputs simultaneously switched· and to 
the inductance of the. internal Ic supply 
connections. This lifting~up of . the chip 
ground and consequent reduction of• sup
ply voltage degrades system reliability by · 
reducing noise margins, reducing speed, 
causing loss of standard data and causing 
false switching. 

(i) n zone p·zor\e (3,Uml plasmo-0<ide (0.6µml @ locos (0,6µm) 

It is a common misconception that sup
ply decoupling capacitors located adjacent 
to each IC will eliminate simultaneous 
output switching transients. The output-ca
pacitance discharge noise is related to the 
absolute inductance of the supply connec
tion between the chip and the IC and the 
external supply/groundplane. Since multi
layer 'boards provide excellent suply/
groundplanes, improvement cati · only be 
achieved by manufacturers taking mea
sures to reduce the supply/ground lead in
ductance within the IC. Supply line decou
pling should be. similar to that used for 
'TTL systems operating · at comparabfe 
speed, 

@ n· zone (3,um) ' ® poly-Si 

G'l p• substrilte .(j) TiSiz 

© p• zone (7 µm) @ · Ti.W/ALSi.Cu 

Figure 5. The ACL technology. 

Advanced Technology 
Makes It Possible 

© ICM1-temperature oxide {0,2µm) '@ gate oxide 

@ boron phosphor siligate glass (0,4µm 1 

@ slaeWClll ·o~ide 

The 9-mask ACL construction shown in 
Fig. 5 is a result of a continuin:g ·develcrp
ment programme to enhance ·the proven 
polycrystalline silicon (polysilicon) gate 
CMOS process. It incorporates several 
technological innovations for increasing 
packing density, speed, and reliability. · 

Electromigration is reduced .by .using 
copper-doped aluminium interconnects on 
a tungsten layer. Furthermore, a - epitax

. ial layer on a low-resistivity + substrate 
results in a high degree of latch-up im
munity. 

In the early days of integrated logic, 
manufacturers were forced to position IC 

The twin-well .P-/N- structure and 
double-layer metal interconnects allow a 
high packing den:sity which will also facili
tate development of future MSl/LSI cir-
cuitry. . 

Three main features contribute to the 
1exceptionally high speed of ACL. Firstly, 
the effective length of the transistor gate is 
-only lµm, resulting in an on-chip propaga
tion delay of only 0. 5 n:s. · Secondly, there 
is a self-aligned titanium disilicide {sali
cide) layer on the source/drain and gate to 
reduce their series .resistances · and· the 
resistance between the contacts and junc
tions. Thirdly, gate sidewall spacers mini
mise the gate/source and gate/drain capaci
tances. 

Figure 6. SEMI photograph of a vertical cross-section through part of a 
sa/iclded ACL .transistor. Advanced processing using a sallcide tech· 
,nlque and gate spacers results In minimal dimensions and excellent 
electrical properties. 
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Figure 7. Equivalent circuit of a CMOS out
put. When outputs switch from HIGH to 
LOW, nC discharges through L causing a 
voltage spike with a speak implitude of L 
dildt. 

supply pins at •diagonally opposite corners 
of the package because of layout restric
tions imposed by single-sided print-boards 
which were in universal use· at that time. 
However, in today's world of double-sided 
and multilayer print-boards and much 
faster logic, placing .the supply pins at 
diagonally opposite corners of the package 
where the long bonding wires and lead 
frame segments have the maximum induct
ance .can no longer be considered to be 
good engineering practice. It's the worst 
possible positioning from the point of view 
of simultaneous switching noise. So, for 
ACL JCs, the GND and V cc pins are 
relocated in· the middle of opposite ends 
of the package where their inductance is 
minimum. ACL ICs with multiple outputs 
that cart switch simultaneously have multi

•'ple supply pins to reduce their inductance 
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I = inpul 
··o = oulpul 
e =control 

yet fllrther. 
All ICS with one or two outputs have · 

single GND and Vee pins; 16-pin ICs with 
3 or 4 outputs that cari switch simulta
neously have two GND pins and two Vee 
pins; 20, 24 and 28-pins ICs with 3 or 
more outputs that can switch simulta
neously have four GND piris and two V cc 

:pins. 
As shown in Fig.· 8, tests performed on 

an octal ACLILC with four centre supply 
·pins reveal that, when seven of the ·out
' puts are simultaneously .switched from 
High to Low', the amplitude of simulta
' neousty switched noise on the eighth 
(Low) output stays well below the maxi
mum Low input switching level and is 
only about 30% of that for a comparable 
:.ic with corner GND and V cc pins. Con
,sequently, the effective reduction of sup
~ply voltage to the chip is very small, so 
signal integrity is maintained and loss of 
speed is minimal. 

The positioning of .the 110 and' control 
pinning of ACL ICs has also been ratio
nionised as shown in Fig. 9. All the inputs 
'surrounded the V cc pins(s) on the side of 
the package with the highest pin numbers, 
and all the outputs surround, the . GND 
pin(s) on the other side of the package. 
The control pins are strategically placed at 
the corners of the package. rfhis ACL 
flow-through architecture, which is used 
,for all ACL !Cs in both DIL and SO 
packages, reduces the total inductance of 
outputs (bonding wire plus lead frame and 
output pin) between the chip and the 
printed wiring tracks. It also facilitates 
positioning of decoupling components, 
simplifies pcboard design and fault-find
ing, and decreases the area of print-board 
requirett: e 

Figure 8. Ground bounces comparison when 7 
outputs of octal 74AC240 and 74AC11240 /Cs in 
DIL packages are simultaneously switched 
(VCC=5VV Tamb=25°C). The bounce Is mea
sured on the 8th output which Is held LOW. 
Note that the frequency of the ringing In the 
upper picture Is tower than that In the tower 
picture due to the higher total Inductance of the 
ground lead. 
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Figure 9.'Ftow-through architecture of 74aC11174. 



and 

. . ·offer' you ... 
. the chance to win one of 10 
DataSat VT~X Intelligent Desk 
Modems with lBM software, 

_comprehensive manuals, 
RS-232-C cable, telephone 

: . . . adaptor and plugs.; 
Total value of each. prize $548. · 

Contest to be drawn.15th June, 
.... 1988. 

• Just fill out th'e coupon 'below and send to: 
. ET/, P.O. Box 227, Waterloo, N.S. W. 201 s. . 

·---------------~. I ETl/DATASAT Contest . , · · . · I 
I . . .. . . I 
'I Name·:.: .... ·: ... ;· .... : .. ;· .. ; ...... ~.~: ...........•........... · .................. '. I 
I. .. . . . I 
I Address ............... : ..•.......................... ·: ..................... ; ..... I 
I . ·I 

~~~~""""" .. I ....... :_ .................. ; ..... · ... : .... : ......... -..... : ..... / ........ : .............. 1 

·Prize courtesy of DATASAT, 67 Scott St., 
Uverpoo/, N.S.W. Phone (02) 821-1622 

I ; I 
L~~~~~~~~~~~~~~~~I 
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MA1000 MEGABIT 
EPROM PROGRAMMER 
Programs virtually all 24, 28 and 32-pln MOS/CMOS 
(E)EPROMs from 2716 up to 1Mblt 27010/27011 without 
any personality modules. 

• On-board microprocessor and operating software . 
. • Upgradable for future programmable devices. 

Demo units 
available for 
obligation-free 
evaluation 

• RS-232C interface for remote control and data transfer. 

* Flat Packaged, low power EL Display 
W 640U26. Featuring 640 x 200 dot. 

• 8 translation formats incl. Intel, Motorola and Tektronix. 
• Interfaces with practically an~ development s~stem or PC. 
•Works with Crosstalk1~Mirror™ and Procomm "when used with IBM 

PC/XT/AT and compatibles. 

* Dot Matrix LCD, 40 characters x 2 lines. • Standard, intelligent and superfast programming algorithms. 
Programs Intel 27C256 in 15 sec. 

• Supports 8, 16 and 32-bit systems. . . 
• Extensive data editing functions incl. string search. 

Positive or negative transflective display. 
LM 402X01. With built in backlight. · 

READER INFO No. 21 

WJ!.'f 
1988 132-PAGE 
·ENGINEERING 

CATALOGUE. 
OUT NOW 

Get your copy from: 
• Any Jaycar store for $1 
• Free with Electronics 

Australia and Silicon Chip -
·March issue 

• Send $2 to P.O. Box 185, 
Concord 2137, and we'll post 
you one. 

'THOUSANDS OF 
PRODUCTS 

~.~ 
Ph: ·(02) 747-2022 

96 - Err June 1988 

• 128Kbyte static RAM buffer. 
•Stand-alone operation with programmable GO switch or with 

optional hand held terminal. 
• 112 price of equivalent imported units. 
•One year warranty. m ffiiC~Qf,gLQtrol ~~\~i;{;~~~~ah, 
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NEWS 

REVIEWS 

PROGRAMS 

TUTORIALS 

A magazine for all computer users and enthusiasts, Your Computer has 
something for everyone - topical features on all aspects of the computing 
world, expert reviews of the latest software and hardware, up-to-the-minute 
information for business people and even games and advice for hobbyists. 

.-·· at your newsagent now 

EC-IF12 
CONTROLLER 

H 
FEATURES Advanced R65F12AQ processor * 2 MHz clock * RS-232C 3 wire serial !'ink * RAM 2K, BK * Watchdog timer . * ROM 2K, 4K,, SK. 4K Forth kernal in ROM . * Battery backup of processor, and CMOS RAM * 38 Digital 1/0 lines * Direct access to all Ports 
*Two 16 bit counter/timer/6 Int. * Compatible with EC-1F11 Forth Dev System * + ve, and - ve edge latching of data * Direct access to all bus signals for interfacing 

e1nellQ!lJ CONTROL 
P.O. Box 6502, Goodna, Q. 4300. 26 Boron St, 
Sumner Pk, Q. 4074. Phone (07) 376 2955 
Telex AA43778 ENECON Fax (07) 376 328S 
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SECURITIME 
• Arm your patrolmen with securitime 

When· 
• Know where they attend. 

Know when they attend. . , 
• Suitable for a-11 areas Where periodical 

checks or assessments are required. 
· • Building services· 

Factories 
Chemical Plants 
Security Patrols 
Large or Small Business 

• Substantiate your attendance. 
Produces a printout of exactly when 
a way point was attended and by whom. 
Output at the end of a shift or at 
the end of the week. 

• Add or subtract 'way points easily, 
cheaply; no wiring or panels .. 

• Just $990 including Tax, per unit. 
• Arm your men now! 
call Techforce ·sales now for vour 
obllgatlon free demo. 

TECHFORCE -SALES 
a division of 
R.C:S. Design PtY'. Ltd. 
1fl'comorated1nV•ctona 

728 Heidelberg Road, 
Alphington, Victoria 3078 

.~Australia :· :·': .· . :: · 

. Tel: (031496404 (03]'49'6192 , 
International+ 61 3 496792 

, Fax: (03) 499 7107 

READER INFO No. 25 

.:Robot assembled! 
, Untouched by 

·~human hand! 

PCB Power Line Filters 
FN 431 & FN 433 

l13if.!$iM;lfully automated 
.. compone~t assembly 

gives unequalled quality to very close 
tolerances. These new filters are 
effective from 10KHz upward; 
saturation is avoided by split cores in 
inductors. Idea:! for suppression of 
switch mode PSU's, office equipment, 

•••••illlill• terminals etc. C1..l!i'.l:rnJ • 

, ~ • lncorporaled tn New South Wales 
· . ' ~ . • ,. COMPANY (.AUSTRALIA) LIMIT.ED 
, .... ~· . : I '.WESTINGHOUSE BilAKE & SIGN~L 

. '· • . · . SIGNAL DIVISION · 

Westinghouse ~i~:~~i~~\,i:~~~~·· · · · · , 
BRAKE & SIGNAl COMPANY Post" .. ,,,,,. 

(P.O. Box 267. 
Williamstown, Vic. 3016} 

SYSTEMS Phone (03) 397 1033 
Telex 37477 Wessys 
Fax (03) 3971861 . . ws 43 · 
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... MICRO-EDUCATIONAL P/I. 
B/.235 Darby St NEWCASTLE 2300 

OUR L;A.TEST'.LlBRARY DISK FOR YOUR. 

' .. APPLE~ mM,· or MACiNTOSH 

(Add $io f9r Mac 3.S' disks) 
·These disks'contain the best in· 

. public doman software. 
Send $2 00 Cheque/Money Order for P & p 

Ask for your FREE CATALOG 
Dear George,. 
. Please rush me a free library· disk foi my 

IBM/ APPLE/MACINTOSH (Add • $10' for 
Mac.disks). Enclosed please find cheque/ 
money. order :for $2.00 P & P. •· .· .. 
' ,' ' I.. ' '., 

NAME -..... ~ ~ .... ~ .•.......... -~ ............ ~ ................. · 
ADDRESS:~ .. : ... ~ ..... ·~ ................ ~ .. :·~ ......• -.... ~. 

. ,' > f· ~; .( '· ' -.... ~·.· -~"~ ;.~ .. ••. ;.· .. ·:·-...•..... ~ ~ .................... ~ ......... . 
. " ... ,'. ,'if' , P/C . • ..• ~.ti~.~.~~·····~ ... •"'• .................. ~..... . ........... . 

f!EADER INFO No. 24 · · · 
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;Do computers 
, play any part 
·in. our,·life?· 

If they do - or If you just· want to ·· 
find ·out about them - don't miss 

each month's Issue of 

PCB CAD 
"DESIG'N · 

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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ADVERT/SEAS' 
INDEX ' 

ACL ............................................. 90 
Adilam ............ ; ............... : ......... 25 
At.idio Engineers ............. '. ..... si 19 

· Avtek .............. : .. , ............ : ......... 11 
· Babani Books .... ~ ........ :~ .......... si 9 

Bose .......... · ............. · .............. si 24 · 
· Coltronics ........................... 80, 81 

Datasat. .. ; ................. ~: .. : .. ; ........ ~95 
Oynaudio ........ : ..•.... • ......... • ..... si 21 
EME Blue Chip .. ; .... '; ................... 2 
Energy Control ................... ; .... 100 
ESD ................... ; ..................... :96 
Everex: ................... : ....... '.102, 103 
Hicom Unitrohics ............. : ........ 85 
.Jaycar ............................. ~ ........ 96 
Kookaburra ..................... ; ........ 21 
Manuco ...................................... 96 
Micro•Control ....... :: .. : ............... 96 
Micro-Educational .................... 99 
Muraca .................................... : .. 98 
Nun'awading .. 
Electronics ...... • .. ; ...................... 40 
Penn Central ...................... : ..... 23 
Pioneer ................................... si 5 
Pre-pak Electronics ... 1 .... i:: ....... 19 
RCS ................................... 99, 21 
Rod Irving Electronics ................. 8 
Scan Audio .................... si 15, 104 
Siemens ............................ : ...• : ... 4 
Software Express .~ ................... 13 
Texas Instruments ............ ~ ....... 69 
Vandata .................................... 21 
WES ....................................... ·:.40 

·Westinghouse .......................... 99 
WIA .......................................... 89 
Yamaha.; ........... ; .................. si 1o 

-1 
Ne:Jd 
Month 
• .V7300 

· Datalogger. 
• Using ·the sun 

to expose· 
circuit boards. 

• The Origin of 
Cosmic ··Rays. 

• The world's 
cheapest,ASICs. 

I 

' ' - ---- --



DREGS 

Is this object (a) Part of a bucket growing pro/ect In ui'lconsumerlsed SE Asia. (b) A window cleaners grave. (c) A very unsubtle 
·form of electronic scrarecrow. (d) All of the above. . · · . . . : , . 
Send all answers to Dregs, ETI, 1_80 Bourke Rd., Alexandria. · 

' . 
ETI June 1988 - 99 · 







:A sit> 
··rechnofogy· 
·· · Everex, one df ;tfi~ · leaders 1ri·. graphics . 
tethnofogy,;offers a complete line · • 
. of advanced graphics adapters for..,. 
IBM PC"'l'X.T*/AT® and .com!)atibles .. . i. 
Applieatfon;spectfic integrated. Circuits' 

·. (ASIC1 designed by Everex, .have· Jed 
to the qriality,leatures; price and. · 
performance of tf-i~e J'rbducts ... ·. ... . . 

• Choose the grapn1cs aaapter fo .suit ·· 
,;y6ur needS•and·starf ehjoying .the 

Evere>c difference ·JodaYf . · · · · · · 

•True VGA oh :PCIXT/AT and .... 
< •· .· . · 'Bt·· .. · . ··, ., · · ·.:. c. 
comp~t1 es , .. ··.· ··. . ·.·.· .·• . , .' · ..... 

..• '256 siml.lltaneous'eolorsfrom over'. 
! .•• 256,000 ; .• ; ; ; ; •? ; · •.. 

• All 17 \JGA moctes imPl~mente<f in 
;hardware . \ : .·'. · .. , i \. · · · 

.• RunsVGA, EGA, CGA, MD~ .<ind 
• .Hercules® softWare .·· . ; .:· , .... , .. 
'•~· · s(tppom Ps12, Jnultifrequelicy, EG~; •·• 
·, CGA/and monoFhrome monit0/S · 

'• 512 .. x'.480 v,tith 256 co.lorsfor .. ; .. ··· 
true colorvideM1pplicatlons ·.·· .. '!; 

• 'sr>etial 1280ri<>fll>o, and .800.k 6o0 
! )nodes' ·. • ;; .. > . 
• '132 oofumn te><t.rli0de5 

· · RE:AbeFi 1NF0 Nb. sa· 

·· .• ~;gll res~'fotion EGA· . . . · ·. 
.• Corn}:>atibJewith IBM® EGA .·· , . : 

.. • :suppartS automatic mode switcihing ·· 
•·Extended EGA modes 752 x 410 .···· 

· • and 640·~ 480 · · · ,, .•.·· ... ···•·' .. ' 
~ 132 x '44 and f32 x 2s text mbdes 
• 'SuppOrts multifr'equency,!EGA,. CGA ... 
· and moriochrorne monitors· .... • . · 
• Can run 'Herctites softwa'te.·on an 
.· ECA monitor:. . • . . . . • · .• 
••:lhdudE!s feature adapter .and RCA 
; jacks; ; ··. ·.•. .. · · 

· .. • Very ·.attractivefy priced·. 
' ' ' ', '; 





EUROPE'S FI 

Th~ new DAtl-40 
loudspeakers are the 
finest we have ever · 
created. They incorp
orate technology and 
design features which 
make them technically 
and musically superior 
to Virtually anything else Conventional loudspeaker 

available today. CD· .···)··.·.. . ·.·· The manner in which 
the bass drivers are 
mounted, back-to-back, 
gives an equalisation of 
vibrations caused by 
Newton's 3rd law. This 
elegant solution, whilst 
removing the need for 
concrete construction, _ ~~~~~r:;:,~a,:::,,~g't:9~t;~~r~:g;~;g;:;ncy 
completely eliminates front panel resonances. 
The duplication of the bass and mid-range 
drivers with the centrally mounted 1 " dome 
tweeter ensure that the sound at all frequencies 
appears to originate from one central point of 
each loudspeaker. ·c 

Definition, imaging, and stereo separation are 
all outstanding as is the superlative cabinetry 

finish.:.. the combination 
of solid timber, anodised 

· aluminium and glass. 
The new DALl-40 is a 
loudspeaker with truly 
state-of-the-art perform
ance, worthy of the finest 
source and amplification 
equipment. 

DALl-40 contains four PP-woofers with 25mm 
linear excursion 

Each cabinet fs divided into five separate 
chambers, of which two are of the 
band-pass bgss reffex type. 

Its reproduction of the musical sound stage 
will thrill you. 
Write or telephone the sole Australian 
distributor Scan Audio for full information 
about the new DALl-40 and the entire 
range of DALI loudspeakers. 
Scan Audio Pty. Ltd. 52 Crown Street, 
Richmond, Vic., 3121 
Phone: Melbourne (03) 429 2199 
Adelaide (08) 278 6888 
Sydney (02) 522-5697 
Brisbane (07) 357 7433 
Perth (09) 384 1362 

S&T 4623 
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